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Major Factors in the Prediction of National Life Expectancy: GDP and Unemployment

1. Income

At the individual level of analysis - i.e., in epidemiological studies — individual income is a
standard and fundamental inverse predictor of illness and early mortality (Andersen, Gamborg,
Osler; Prescott, Diderichsen’ 2005; Ecob, Davey Smith, 1999; Ettner, 1996; Kahn, Wise,
Kennedy, Kawachi, 2000; Kivim#ki, Shipley, Ferrie et al., 2008; Lynch, Smith, Kaplan, House,
2000). In industrialized countries, the higher the level of income of individuals, the lower the
illness and mortality rates attributed to the great majority of infeétions, chronic diseases and
mental disturbances. In developing countries similar relations are found, but the impact of
income is substantially stronger. Moving from the individual to the national level, however, real
GDP per capita indicates the availability of basic goods and services: nutrition, potable water,
sanitary engineering, housing and other means of climate control, transportation and primary
health care. At the national level, real GDP per capita — especially for industrialized societies
also conveys the capacity of the society to invest in the development of science and technology,
improved working conditions at higher technological levels of safety and health, financing of
education at all levels, stabilization of the income of individuals and small businesses, and the
many types of social protection: unemployment insurance; active labor market policies; health
insurance; dfsability insurance; social welfare payménts to impoverished, frail populations and

children; social security and retirement benefits.



Income, of course, inasmuch as it coﬂveys the purchase of goods and services of different price
and quality, also conveys the special ‘social status’ of the purchaser. Thus, certain aspects of
purchases take on the meaning of ‘status symbols’ by which different levels of social prestige are
attributed to the purchasers. Prestige, in turn, is a principal marker of the socioeconomic status
of individuals and is understood to convey differential levels of psychological wellbeing

(Marmot, 2002; Marmot, Wilkinson, 2001).
2. Unemployment

The unemployment rate is well established as a risk factor for elevated illness and mortality rates
in epidemiological studies performed since the early 1980°s. In addition to influences on mental
disorder, suicide and alcohol abuse and alcoholism, unemployment is also an important risk
factor in cardiovascular disease and overall decreases in life expectancy (Linn, Sandifer, Stein,
1985; Morris, Cook, Shaper, 1994; Jin, Shah, Svopoda, 1995; Martikainen, Ma, Ja, 2007;
Virtanen, Vahtera, Kivimiki, et al., 2005; Bambra, Elkemo, 2008; Catalano, 1991; Catalano,
Dooley, Novaco, Wilson, Hough, 1993; Dooley, Catalano, Wilson, 1994; Kasl, Jones, 2002;

Tausky, Piedmont, 1967).

The first group of studies with a prospective epidemiological and demographic orientation were
at the national level and used time-series analysis. These include the studies in the United States
for the Joint Economic Committee of the U.S. Congress in 1976 and 1984 (Brenner, 1976;
1984). These studies demonstrated a temporal relationship between national levels of

unemployment, on the one hand, and on the other age-adjusted mortality rates, cardiovascular



mortality rates and suicide over a six-year period following economic recessions in which
unemployment was elevated. These long-term effects of unemployment at the national level
were further supported by a study of England and Wales with elevated unemployment rates
being related to increased age-adjusted mortality rates over the subsequent ten years (Brenner,
1979). These studies controlled for the impact of national income and wealth (GDP per capita),
as well as inflation and the short-term impact of rapid economic growth. Subsequent studies of
historical change in unemployment and mortality rates (especially cardiovascular), in other
European and Western countries supported the earlier U.S. and British studies. These countries
included: France, Germany, Italy, Belgium, Netherlands, Finland, Sweden, Japan, Australia and
New Zealand (Brenner, 1997; 1987a; 1987b; 1982). For the gntire 20" Century this finding was
again confirmed, with respect to historical time in the United States in 2005 (Brenner, 2005).
Most recently, the country-level relationship between unemployment and decreased life
expectation has been confirmed for 31 industrialized countries for the year 2008 (Brenner, 2010)
(see also table and graph below). In the European and industrialized country studies, adjustment
was made for GDP per capita as well as alcohol, tobacco, and dietary risk factors. A study based
on United States data not confirming the positive relation between unemployment and mortality
rates, did not adjust for other economic factors (especially income inequality) and lifestyle

factors was published in 2000 (Ruhm, 2000).

Rigorous epidemiological studies, at the individual level of analysis were conducted in England
and Wales (Morris et al 1994, Moser et al 1987, Bethune 1997, Mitchell et al 2000) and in
several Scandinavian countries, among others (Martikainen & Valkonen 1996, Iversen et al

1987, Pensola & Martikainen 2004, Voss et al 2004, Ahs & Westerling 2006, Gallo et al 2004),



documenting elevated risks of fatal or non-fatal cardiovascular or cerebrovascular events or of
all-cause mortality among unemployed as compared to permanently employed people. Risks are
particularly high among the long-term unemployed. Effect sizes of hazard ratios are usually quite

substantial, i.e. in the range of 1.5 t0 2.5.

Many less rigorously conducted studies support these results, demonstrating elevated risks of a
range of other health outcomes. For instance, unemployment increases rates of depression,
particularly in the young. Parasuicide rates in young men who are unemployed are substantially
higher than for those in employment (Dorling 2009). In a longitudinal study in England, excess
mortality from suicide was obvious among unemployed men (Moser et al 1984). In the British
Household Panel Study unemployment among people in the most disadvantaged social group -
was related to elevated risk of incident limiting illness (Bartley et al 2004). Other studies point to
impaired mental health, specifically depression, as a consequence of unemployment (Kasl &
Jones 2000>, Kaplan et al 1987), whereas becoming depressive in turn increases the probability of
future unemployment and loss of income (Whooley et al 2002). Becoming reemployed is
generally associated with a reduction in symptomatology (Kessler et al 1989, Kasl & Jones

2000), but not in the rate of mortality (Bethune 1997).

Several mechanisms are understood to operate in the relationship between unemployment and
damage to health. One of these concerns the psychological stresses of loss and mental
depression that separates the individual from his/her place in economic organizations — a position
in which the content of work and social relations give meaning and direction to life. A second

mechanism involves the loss of social relationships at work, which often constitute the major



social networks and friendship patterns for many individuals as well as a definition of their
position in socigty. Thirdly, and over the longer term, there is the problem of loss of income —
which could be transitory or relatively permanent. In the case of transitory income loss, the
period of unemployment may be relatively short, and new employment will restore previous
wage and salary levels. More common, as with lengthy recessions and structural unemployment,
is the inability of the unemployed individual to find reemployment in the same industry and/or at

the same level of seniority (Podgursky, Swaim, 1987a, 1987b).

In that case the unemployed person may find subsequent work in a different firm, or different
industry altogether, in which the starting position will be at a very junior level. It may then take
many years — if ever — f or the previously unemployed person to resume the level of income that
prevailed prior to the unemployment. A far more serious situation occurs when the unemployed
person becomes discouraged from seeking new work which would make use of the individual’s
skills and length of experience (Moore, Ranjan, 2005; Wilson, 1990; Blank, Blinde, 1985). In
that case, the individual may leave the labor force entirely (or retire), and the likelihood of
considerable loss of permanent income is relatively high (Uchitelle, Kleinfield, 1996). Finally,
as we have seen in the case of loss of income - indicating permanent loss of socioeconomic

status — there is then a significantly increased risk of illness and early mortality. -
The Model: Influences of GDP and Unemployment on Life Expectancy

The most extensive and robust findings in epidemiology of mortality pattemns in industrialized

countries is that “socioeconomic status” is the single most dominant, pervasive (or powerful)



factor that routinely influences comparative length of life among industrialized country

populations. -

Thus it can be seen that the national income and wealth of a society, i.e., real GDP per capita, is
the foundation of much of individual material welfare that is described in the concept of
socioeconomic status. Beyond those sources of investment in socioeconomic status are societal
investments in a variety of public health and safety measures to insure social protection. These
include health care sciences and technology, health and safety regulations in the workplace,
environmental regulations, investment in the epidemiological and clinical sciences that identify
risks to population health in terms of the monitoring of food and drug safety, safety of water and
sanitation systems, new knowiedge of optimal diets and the effects of alcohol and tobacco on

health, and transportation safety.

In addition, of course, growth in GDP per capita is almost by definition the antithesis of
- recession and, therefore, unemployment. It is indeed specified under the “law” proposed by the
economist Okun that a specified quantitative increase in potential GDP will reduce the

unemployment rate by a specified amount.

Finally, real GDP per capita is also the source of investment in new innovation and new
employment, largely through the initiation of new small firms, frequently via self-employment.
The strength of self employment, then, in a well developed industrialized society, represents
much of the source of innovation that will maintain or advance the rate of economic growth.

Equally important, however, self-employment serves as a source of opportunity to avoid



unemployment ~ whether that unemployment originates with economic cycles, technical and
productivity development, globalization or other structural changes in the economy. Self-
employment, thus, can provide a “safety catch” by which unemployment is reduced and through
the development of small firms, can be an avenue through which active labor market policies can

result in successful reemployment.

To exemplify this true set of factors which affect health and social wellbeing both directly and
indirectly stemming from GDP growth, a model is presented which encompasses a number of the
factors which are related to GDP-based investment and consumption patterns. This is a model
which attempts to account for variation among industrialized countries in the age-standardized

mortality rate.

The model includes a measure of the rate of productivity, namely GDP per employee. It includes
as well, the rate of self-employment and both the unemployment rate for males in relation to
population as well as the source of inflation, namely the consumer price index. 'I'his‘model also
includes publicly-funded heaith expenditures which are derived from GDP investments. Finally
it controls for a major risk factor that is well-known in the epidemiological literature for its
ability to exert a short-term effect of a multiplicity of sources of illness and disability, including
cardiovascular diseases, diabetes, work and home accidents and injuries, transportation

accidents, suicide and homicide. This factor is alcohol consumption per capita.



Figure 1

Relation of economic variables to age adjusted total mortality 40 European, CIS and

OECD Countries, Year 2005

R=.97027845 R~ 94144027 Adjusted R*=.92863033

F(7,32)=73.493 p<.00000 Std.Error of estimate: 57.996

N=40 Beta Std.Em. 8 Std.Err. 4(32) plevel
Vartables 422.1625 113.2121 3.72895 0.000745
GDP per employee (productivity) -0.275164 0.084246 -0.0038 0.0012 -3.26619 0.002602
Shadow economy as proportion of GDP 0.442261 0.090852 7.8362 1.6062 4.87866 0.000028
Public health expenditure as proportion of GDP 0218179 0.062663 -29.1464  8.3978 -3.47072 0.001507
Self employed as proportion of total employment 0223634 0.045491 -4.5745 0.9305 -4.91595 0.000025
Unemployment rate, malos 0.117708 0.050753 6.9823 3.0106 231922 0.026924
Alcohol consumption per capita 0.208031 0.046803 15.4188 34876 442102 0.000106
Consumer Price Index (Index Year 2000) 0.258445 0.050777 1.3576 0.2667 5.08979 0.000015
Predicted vs. Observed Values
Dependent variable: who_asdr00_89_mf
1200 { 8
g /,/

1000 } 7 /,f ]
g 8t
S eo0} 5 e

1 % ”'
2 2z
© eo00f s
8 @Ky
W ) (]
o
400 | oS °
200 - 4 i A A 4 A
200 400 800 800 1000 1200
Predicted Values [ “o.95% confidence |




Importance of National Income to National Mortality Rates

The model above uses seven factors to account for the levels of age-standardized mortality rates
among 40 industrialized countries. However a fundamental distinction among the 40 countries
can be seen by distinguishing these countries by region and by average real GDP per employee.
Figure 2 below repeats Figure 1 but groups the countries in terms of major regional classification
and average GDP pef employee. The first region enclosed in circle I, includes Western Europe,
North America (except Mexico) gnd the highly industrialized Pacific countries of Australia, New
Zealand, Japan and Korea with average GDP per employee of $ 45, 766. The second group of
countries, in circle II, includes Eastern Europe and Mexico, with average GDP per employee of
$20,292. The third group of countries, are within the Community of Independent States (CIS)
and include Moldova, the Russia Federation and Ukraine, with average GDP per employee of

$8,022.

Thus the basic differentiation among the group of countries is by geography and national
income/wealth as well as productivity as measured by real GDP per empldyee. Within each of
the three circles, one can see a relatively straight line representing the extent to which the entire
set of seven predictors accounts for variation in age-standardized mortality rates among countries
within the three regiohal groups. While the alignment of the three circles in a upward slope is
essentially accounted for by GDP per employee, the variation of mortality among countries
within the circles is largely accounted for by the remaining six variables in the model (shadow
economy, self-employment, inflation rate, pubic health expenditures, male unemployment rate,

and alcohol consumption per capita).

10



Figure 2

Relation of economic factors to age-standardized mortality rates: countries grouped

according to average GDP per employee and geographic region.
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Figure 3 :
Regression Summary:for total life expectancy at birth (in years
for 40 European (West, Central and East) and OECD countries, years 2008

R= 97896360 R'= 95836974  Adjusted R*= 93986740
F(1227)=51.797  p<.00000 Std.Error of estimate: 1.0379
Beta StWdEr. B  StdEm  427) p-level
Intercept 22.78837 5.798625 3.92996 0.000533
;‘°9‘“"""“ of GDP per capita in constant 1990 intemnational 055559 0068515 6.37221 0.521905 12.20951 0.000000

Social security expenditure as percentage of general

government expenditure on health 0.158444 0.047908 0.01823 0.005513

Male self-employment as percentage of total male
employment (15+ years old)

Male unemplioyment rate as percentage 6f male labor force -0.134057 0.047406 -0.27670 0.097849
Total food consumption in kilocalories per capita and day ~ -0.251139 0.070873 -0.00371 0.001046
Protein consumption in grams per capita and day 0.234765 0.075766 0.07445 0.024027
Vegetable fat consumption in grams per capita and day 0.271082 0.061580 0.06312 0.014339

5 years average of total tobacco consumption in grams per 0.154843 0.055524 -0.06636 0.023796
adult and day (5 years lag)

0.268693 0.055326 0.13455 0.027705

Current smoker prevalence in male adult population -0.187336 0.056437 -0.06453 0.019441
Crude birth rate (births per1,000 of total population) -0.141387 0.045526 -0.21448 0.069061
Carbon dioxide emission in metric tons per capita & year  -0.159418 0.052442 -0.16602 0.054614
Dummy (Baltic countries=1, all others=0) -0.218855 0.046422 -3.47263 0.736588
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Commentary: Economic growth is the basis of
mortality rate decline in the 20th century—
experience of the United States 1901-2000

M Harvey Brenner!?

Background

Methods

Results

Conclusions

Keywords

The hypothesis that economic growth has been the principal source of mortality
decline during the 20th century in the United States is investigated. This
hypothesis is consistent with the large epidemiological literature showing
socioeconomic status to be Inversely related to health status and unemployment
associated with elevated morbidity and mortality rates. Despite evidence over
many years showing economic growth, over at least a decade, to be fundamental
to mortality rate declines and unemployment rates showing lagged, cumulative
effects on mortality rate Increases, a recent paper argues that the impact of
economic growth is to increase the mortality rate. :

This study utilizes age-adjusted mortality rates over 1901-2600 in the United
States as the outcome measure, while independent variables indude real GDP per
capita in purchasing power parity, the unemployment rate, and the employment
to population ratio. A basic interaction model is constructed whereby (i) real GDP
per capita, (i) the unemployment rate, and (iii) the multiplicative interaction
between real GDP per capita and the unemployment rate are analysed in relation
to age-adjusted mortality rates. The Shiller procedure is used to estimate the
distributed lag relations over at least a decade for variables (1), (11), and (ili). The
error correction method is used to examine these relations for both levels and
annual changes in independent and dependent varlables.

While GDP per capita, over the medium- to long-term, is strongly inversely related
to mortality rates during 1901-2000, in the very short term—i.e. within the first
few months—rapid economic growth is occasionally assoclated with increased
mortality rates estimated in annual changes. With respect to the unemployment
rate, the first year (without lag) will frequently be associated with a decrease in
mortality, but thereafter, and at least for the following decade, the effect is to
increase the mortality rate. Thus, the net effect of increased unemployment is a
substantial increase in mortality. This is also reflected in the entirely negative
relation between the cumulative effects of the employment to population ratio
and mortality rates over a decade.

Economic growth, cumulatively over at least a decade, has been the central factor
in mortality rate decline in the US over the 20th century. The volatility of rapid
economic growth as it depants from its major trend, has a very short-term
effect (within a year) to increase mortality—partly owing to adaptation to new
technology and the adjustment of the formerly unemployed to new jobs, social
status, and organizational structures.

Economic growth, per capita income, unemployment, business cydes, economic
inequality, mortality
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Sociceconomic status, unemployment, and
health

It Is now among the firmest of epidemiological findings, across
industrialized sodetles, that socloeconomic status Is Inversely
related to health status. In particular, higher income has been
routinely shown to be a significant Inverse predictor of
morbidity and mortality.!-!° sSimilarly, the large and growing
literature on unemployment and health is highly consistent in
demonstrating elevated morbidlty and montality associated with
unemployment and withdrawal from the labour force.!!-18
It follows that economic growth, the major source of socio-
economic status improvement, should lead to lower morbidity
"and monality rates, whereas economic decline—espedally in
conjunction with high unemployment—should increase
mortality rates.

The macro level

At the macro, i.e. natonal, level Thomas McKeown has
demonstrated the fundamental importance of economic
development to the dedine—and near disappearance—of the
classic infectious and childhood diseases as significant causes of
death from the second half of the 19th century to the Second
World War in England and Wales.!?39 Over 1860-1950, the
importance of economic growth to mortallty decline is
substantially owing to improvements in nuirition, sanitary
engineering, and housing construction. Subsequently, it has
been observed since at least the 1970s that the long-term effect
of economic growth Is a central source of mortality reduction,
even after the Second World War In the US, the UK and the
other 14 original EU countries, Canada, and Japan.?!-3% 1t has
also been repeatedly shown at the natlonal level that
unemployment is a significant predictor of higher mortality
rates over a period of at least a decade in many industrialized
countries.3'-3?

How !hen are we to understand findings reported by Tapia
Granados®® that ‘economic expansions’ are related to higher
montality? Many epldemiologists may find this report incom-
prehensible on the grounds that the findings are incoherent—i.e.
entirely inconsistent with the large epidemlological Hterature on
low scdocconomic status and poor health, on the one hand, and
on the relationship of unemployment and diminished health, on
the other. The estimates by Tapla Granados are presented in
simple comrelations, without regard to lag estimation or the usual
multivariable controls for confounding and Interaction, or the

standard econometric tests including those for residual

autocorrelation and unit roots, and even without capitation of
GDP itself.

Beyond these inconsistendes and methodological omissions,
per capita economic growth over the 20th century cannot be
positvely related to increased mortality rates (age-adjusted),
since these two trend-like varlables are strongly inversely related
to each other as Is easily observed (Figure 1). In comparison,
economic growth rates on an annual basis, without any lag.
show a very weak, but positive relation te age-adjusted montality
rates (Figure 2). Furthermore, economic expansions cannot
really be related to monality increases over the 20th century
because, during both expansion and recesslon years, age-
adjusted mortality rates have, on average, fallen. During the
20th century, 72 years, or nearly three-quarters of the century,
have been represented by economic growth (‘expansions’). I

. economic growth literally caused mortality to rise, then age-

adjusted mortality rates would have shown an increased trend
over the 20th century rather than a rapld and massive decline.

Long-term impact of economic growth on
mortality decline

What is the basis for the statement that economic growth is the
‘central’ precursor of mortality decline In the 20th century?
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Many would immediately turn their attention to the
fundamental contributions of economic growth to the reduction
of poverty—through the clevation of real incomes via basic
eamnings and government and employer contributions to the
‘social safety net’. For a broader view, It Is important to keep in
mind investment In the sciences and industrial technologies
that directly minimize harm 1o health, induding improved
ergonomics, injury contro), and reduction of toxic emissions. Of
enormous importance Is the considerable investment in new
medicines, types of surgery and prosthetics, structure of care
and hospital facilities and ambulance services.

Additionally, there is the considerable investment. during the
last 30 years, in facilities catering to the requirements of the
disabled and an older (and in the long-term more frall)
population; these include housing, transportation access, and
working conditions. More recently, we have had investment
Iin the information produced by epidemiological researchers
on the importance of ‘lifestyle’, including varlous aspects of
consumption (calortes, fats, vegetables, and fruits), as well as
alcohol and tobacco use and exercise—all involving changes
that have become staples of western industrialized culture, In
summaty, the capadty for investment in new technologies,
health sciences, and education have made it possible to create
a civillzation in which health and life-expectancy outcomes
become increasingly predictable.

Growth in GDP and mortality rates

Despite considerable evidence of the fundamental importance
of economic growth to the increased health and life expectancy
of industrialized country populations, is it likely that a positive
relationship exists between GDP growth rates and mortality
growth rates? When answering this question, It is important to
bear in mind that the association reported by Tapla Granados
refers 10 an extremcly short-term relation—i.e. without lag

and without any trends—that connotes a nearly simultaneous
occurrence of higher GDP growth rates and higher mortality
rates increasing during the same year, but without reference to
long-term or even medium-term relations. The epidemiologist
would have considerable difficulty interpreting such a
relationship, because essential to the inference of causal
relations Is the time precedence criterion—i.e. the occurrence
of the Independent variable prior to that of the dependent
variable,

Since the long-term relationship (l.e. over at least 10 years)
between GDP per capita and declining mortality rates has been
observed several times,?!~23-3! and is essential 1o the long-term
trends in mortality reduction, it is dear that economic growth is
inversely related to monality. Under these conditions, is it likely
that the zero-lag relation between GDP and mortality rates is
actually positive? It is possible that these two observations
are consistent with each other and this hypothesis has been
published by the present author.2}23:3! The underlying
concept Is that while medium- to long-term economic growth
is the central source of improvement in life expectancy, the
earliest phase of that growth—i.e. within the first year—can
actually require increased adaptation.

This phenomenon has been referred to as the distinction
between the trends in economic growth vs ‘rapid’ economic
growth.23-3! These were not the first dtations of the positive
relation between economic upturmns at lag zero and increased
mortality. The initial observation was by Dorothy Thomas,!
utilizing the GDP national accounting methed, which had
recently been created by her colleague Simon Kuznets. Thomas
reported the relationship without attempting an explanation.
The original interpretation offered by the present author was
based on the idea that while the long-term trend of GDP per
capita was the fundamental source of increased life expectation,
the volatility of changes in that growth were—in the very short
term—a source of increased mortality.?? In other words, It is
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the extent of unpredictable change itself, as compared with
sustained growth—or, In classical economic terms ‘trend
growth’—that contributes to monality in the very short term.
This formulation was built on Durkheim’s concept of anomle
as related to economic fluctuations, with both rapld economic
growth and recession producing mental distress.32
Since 1979, the paradox of a positive relationshlp between
GDP per capita and age-adjusted mortality rates in the US has
undergone further exploration. Potentally, the most relevant
and powerful explanation lies in Schumpeter’s identification
of the capacity for ‘creative destruction’ that Is the source of
economic growth—namely, innovations. Innovations are the
basis of improvement in both productivity and the quality of
goods and services,3? but they are also the source of stress
in social change. Schumpeter’s destructive element lies in the
elimination of Jobs and termination of businesses that are
unable to compete with more up-to-date innovations and
procedures. Such innovatlons are introduced by way of
Investment, espedially during perlods of the most rapid
economic growth—Li.e. economic upturns. Thus, in the very
short term, the Introducton of new technologies within firms
or the establishment of new firms that embody the newer
technologies will impose on employees the leaming curves or
‘growing pains’ of organizational adjustment. This will mean
adaptation to new ways of working and the acquisition of new
skills as well as the threat of loss-of-fob status and income In a
changing soclal hierarchy. At the same time, this period of rapld
economic growth Is the time at which the speed, intensity, and
volume of production will be at it's highest since aggregate
demand is at a maximum. The Issue of work intensity is now
promjnent in the literature on work stress as pertains to
injuries and cardiovascular illness.3%:33
_ The intensity and overall workload {productivity per worker)
also Increases during the economic uptum for another
important reason. The unemployment rate is known as a
‘lagging’ business cycle indicator. This means that it continues
to increase or at least remain high after recession is over—i.e. in
the upturn phase of the business cycle. Unemployment remalns
high at this time because employers are still reluctant to hire, or
rehire former, employees since they do not yet have an
Indication that economic growth will be sustainable. The
implication is that, despite rising orders for work, new
employees will not be brought on very rapidly and the work
siaff will be assigned a greater volume of work desplte
potentially increasing stress levels.’® Tapla Granados?® also
follows Ruhm®’ in proposing that economic uptumns lead to

elevated consumption of alcohol, tobacco, calories, etc. It Is true:

that such consumption patterns have been shown to influence
chronic disease mortality—but they do so over a minimal lag
period of 5-10 years and are not specifically related to eco-
nomic upturns.’

Long-term significance of unemployment

In considering the potential impact in the US of unemployment
on il health, attentlon should be directed to the duration of
unemployment. In particular, since the Second World War In
the US ~50% of the unemployed remain so for <5 weeks. This
means that for a very large proportion of the unemployed,
the return to employment—whether or not to the same

firm—occurs in little more than a month. It would not seem
that these short-term unemployed would be under major stress
owing to loss of income, soclal status, or sodal relatonships as
to be at constderably greater risk for poor health or mortality. It
is plausible that the stress of job change—i.e. adaptation to the
requircments of a new position—could involve additional
health risks,

Of substantially greater importance for health is
unemployment lasting at least 6 months and certainly more
than 1 or 2 years. The presumption is that these longer-term
unemployed suffer considerable loss-of-job status, skills,
income, sodal insurance and are at risk for long-term poverty.
The evidence indicates that the longer-term unemployed are
at major risk for downward social mobility, Le. a substantial
decline in socioeconomic status, The basic epidemiological
literature informs us that a considerable reduction in the level
of sccloeconomic status Is a significant risk to health and life
expectancy. The literature on the long-term unemployed also
shows Increased exposure to alcocholism and use of other
psychotropic substances such as tobacco and less expensive/
nutritious foods. Equally important, the long-term unemployed
are espedially at risk for damaged family and friendship
relations, quite apart from the social isolation induced by the
loss of employment ftself. Therefore, a time lag of at least a
decade for Increased health risk among the long-term
unemployed Is plausible and has been demonstrated for the
UK. 234445

Interaction between unemployment and
economic growth

The economist Okun has formulated a principle (Okun’s
1aw’)¥® which specifles the potential reduction in the
unemployment rate that would result from a prior specified
Increase in economic growth. This Intrinsic relatonship
between economic growth and unemployment means that the
experience of recession in a population Is a joint function of
income and employment loss. :

1f we are to represent the combined influence of economic
growth and unemployment on subsequent mortality, we
require a model that will include the {multiplicative) interaction
of these two variables. In the unemployment-economic-growth
situation, the population is most at risk for health damage when
GDP per capita Is low and unemployment is simultaneously
high. This result Is partly owing to the fact that two damaging
health risks are interactively more harmful than one and, as
indicated above, the first few months of a period of economic
growth can carry health risks owing to the introduction of
innovations, high work pressure on employees and the
reintegration of the formerly unemployed.

Time-series model

This is the first century-long model of mortality rates based
essentlally on economic factors. It is nevertheless a preliminary
mode! in that it consists of only three principal independent
variables: (i) the long-term effects of economic growth over
0-11 years, (li) the long-term effects of unemployment over
0-11 years, and (i1f) the Interactive effect of unemployment and
GDP per capita over 0-11 years. For varlables (i) and (fil) we
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hypothesize a negative sign, and for variable (ii} a positive sign.
This model, where all variables are logarithmically transformed,
Is examined in relation to age-adjusted mortality for the US
over the period 1901-2000. Dummy variables are used to deal
with potentlal external shocks to the montality rate and to the
economy owing to the First and Second World Wars, identifying
the years 1918 and 1945 as those with the largest numbers of
military personnel on active duty. (1918 is also the peak year
of the influenza pandemic.) We utilize the error correction
method?’ by which are estimated both a set of relatlonships
between the levels of the independent variables and levels of
mortality rates, and a first dilference {annual change) model for
the independent and dependent variables which includes the
residual term from the initial level model. While the level model
accounts for the fundamental non-linear, trend-like, and large
oscillating movements in the age-adjusted mortality rate, the
same variables explain nearly 60% of the annual changes in
mortality rates (see Table 1 and Figures 3 and 4).

The weighted sums of the lagged variables—estimated by the
Shiller procedure*®—of the three variables distributed over
0-11 years (GDP per capita, unempioyment rate, Interaction of
GDP per capltia and the unemployment rate), are taken to
represent thelr cumulated impact. 1t Is found that the 0-11 year
cumulative impact of GDP per capita is significantly inversely
related 10 monality; and the 0-11 year cumulative Impact of
the unemployment rate is significanily positvely related to
mortality. Similarly, as hypothesized, the multiplicative
interaction of GDP per caplta and unemployment cumulated
over 0-11 years shows a significant negative sign (see Table 1).

Conclusions

Economic growth, cumulatively over at least a decade, Is the
central factor in mortality rate dedine in the US over the 20th
century. However, in the very shor-term—i.e. within the first
few months of that decade—rapid economlc growth Is
associated with increased mortality, probably owing to the
initial stresses of adaptation to new technology In combination
with greater work volume, speet, and duration. This very short-
term effect disappears within a year and the medium- to long-
term lagged effect of economic growth is entirely related to
mortallty decline.

Similarly, with respect to the unemployment rate in the US,
the first year (without lag) will frequently show a negatve sign
in relation to mortality, but thereafter, and at least for the
following decade, the effect is to increase the mortallty rate.
Thus, the net effect of increased unemployment Is a substantial
increase in mortality. But even the apparent shor-term
mortality rate increase related to reemployment is probably
owing to the stresses of adaptation to new employment in the

“ face of rapid economic growth. It can be argued that this need
to adapt to new work by the formerly unemployed—owing 10
their having been made unemployed as a result of the previous
recession—1is an intrinsic part of the health damage attributable
to unemployment. Thus, unemployment over a cumulative
time period Is strongly positively related to mortality increases.

To argue that economic expansions increase mortality is to
emphasize peripheral effects to the exclusion of the main health
effects of economic growth. It is analogous to pointing out the
side-effects of antibiotics or surgery without mentioning their
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Table 1 Multivariable relations between macroeconomic factors and age-adjusted morality rates in the US, 1901-2000 (all variables in logarithmic form)
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Figure 4 Multivariate relations between macroeconomic {actors and age-adjusted monality rates in the US, 1904-2000, first difference model

primary life-saving properties. An even closer analogy might be
to daim that increased hospital, school, or home construction
brings increased death without comprehending the life-
sustaining effects of health care, education, or housing. Thus, it
Is crucial to place the health impact of the small oscdllations
represented by annual changes in economic growth into the
broader context of the principal medlum- and long-term trends
of economic development.
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Commentary: The economic business

cycle and mortality

Bric Neumayer

There is much evidence that economic recessions can have
detrimental health effects for those losing jobs or In fear of
losing their jobs. The unemployed in particular are vulnerable
as in addition to material losses, they also potentlally lose access
to social networks, self-esteem, self-confidence, and a
structured life schedule—all factors known to affect health.!-?
Therelore, it is natural to presume that population health as
measured by mortality moves counter-cyclically, §.e. one would
expect mortality to be up in economic recessions. Yet, there is
mounting evidence to the contrary: mortality is up in times of
economic expansion and down in recession. > Importantly, the
two pleces of evidence are not! necessarily inconsistent with
each other. This is because economic uptums can affect the
health of many more people or affect health more strongly. for
example, via higher working times, job-related stress, increased
consumption of health-damaging consumer gocds, and an
increase in work-related acddents. Therefore, the overall effect
of economic expansion on mortality can be negative despite the
benefidal health effects of reduced fear of job loss and reduced
number of unemployed people.

Department of Geography and Environment, London Schocl of Beonomics
ond Politlcal Science, Houghton Street, London WC2A 2AE, UK.
E-mall: e.ncumayer@lse.ac.uk

stll, given its seemingly counter-Intultive results, It Is
important that the evidence showing mortality rates to move
pro-cyclically is tested in different. samples, different time
periods, and with different estimation techniques to check its
robustness. Tapia Granados® has provided a valuable addition to
this Uterature. His time-serles analysis of mortality rates in the
United States over the period 1900-1996 complements nicely
existing evidence based on panel data analysis across the states
in the Unlted States,’ Germany,” or OECD countries® from
shorter time spans as well as other.time-series analysis by the
same author for Spain and Sweden.? Time-series analysis
evidence Is perhaps panicularly welcome since Brenner’s
contrary results suggesting that recessions raise rather than
Jower mortality rates are largely based on time-series analysis as
well,8 but note that his research on the issue had started >20
years earlier. I particularly like that Tapia Granados® provides
estimates both for the entire time period and for selected sub-
periods. The fact that the estimated coefficlents for the total age-
adjusted mortality rate do not differ much across time periods is
a striking result, given that most other existent evidence is from
much more recent time periods.

However, time-series analysis poses various econometric
challenges that are either non-existent or much less prevalent
in panel data analysis. Despite space constraints, I would have
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Summary  The long-term upward trend in real per-

caput incomes is associated with better
health, but the smoothed curve disguises cyclic fluctua-
tions, recessions followed by periods of rapid economic
growth, which may be stressful to certain groups in the
workforce and, by extension, to their families. Especially
vulnerable in recessions are those in industries whose
goods or services are not essential, the less skilled who
are the first 1o lose their jobs and the Jast to get their
jobs back when the economy improves, and those who
find that over one turn in the business cycle their skills
are no longer needed. For these groups, most often to be
found in the lower socioeconomic classes, this lack of
economic security is stressful: social and family struc-
tures break down and habits that are harmful to health
are adopted. Acutely, if the effect manifests as a psycho-
pathological event (e.g., suicide), or after a time lag of
a few years or even onc or more turns of the business
cycle for chronic diseases, economic recessions and sub-
sequent periods of rapid econcmic growth are associsted

with a deceleration in the normally declining curve of

monality against time. This model, 1ested previously on
U.S. data, has now been confirmed on data for England
and Wales.

INTRODUCTION

Since at least the mid-19th century England and
Wales has seen a secular decline in mortality-rates
associated with long-term improvements in economic
conditions. The standard of living has improved and
cconomic instability and insecurity have been much
reduced. Over the same time period there has emerged
a consistent inverse relation between socioeconomic
status and mortality: in gencral, the higher the income,
occupational, and educational levels of a population, the
lower its mortality-rate.’=* This morality difference is
not coafined to infectious diseases, attendant upon poor
nutrition and sanitation and poverty, but holds for
many of the chronic discases now afflicting modern
industrialised nations,

In both the United States and Britain the sociozcon-
omic differentials in mortality-rates may indeed have
increased since the second world warl—a perplexing
trend in Britain where a high-quality health service
available to all was introduced in 1948. Even if differemt
socioeconomic groups in Britain do not make equal use
of the Health Service,® it is unlikely that differential
utilisation is solely responsible for the inverse relation
between socioeconomic status and mortality.

Factors other than health care which might account
for socioeconomic differentials in mortality include
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intemperate life babits (immoderate use of alcohal,

smoking, overeating, lack of exercise)’ the disruption of
basic social patterns involving family and com-
munity,* " such as migration, urbanisation, and divorce
or widowhood; and the influence on the probability of
illness of both stress from specific deleterious events,
such as unemployment, retirement or work under condi-
tions of financial and job insecurity,'*~"? and of the
cumulative influence of various stressful events over 2

considerable time span.'®-? The hypothesis of this paper §

is that economic instability and insecurity increase the
likelihood of immoderate and unstable life habits,
disruption of basic social networks, and major life
stresses—in other words, the relative lack of financial
and employment security of lower socioeconomic group
is a major source of their higher mortality-rates.
The hypothesis predicts that indicators of economit
instability and insecurity, such as unemployment and
unusually rapid economic growth-rates, should be
associated, over time, with hipher mortality-rates, while
the smooth, long-term exponential trend in economic
growth should be inversely correlated with mortality-
rate trends.

ECONOMIC FLUCTUATIONS AND LIFE STRESS

Two classic sequences of economic loss associsted
with life stress and, subsequently, with morbidity and
mortality can be identified. In the first the population is
exposed to continuous economic instability and insecur-
ity long term, which approach crisis levels during reces-
sions, Particularly at risk are workers in industries

whase fortunes depend on cyclic changes in the econo-
my—<.g., in houschold equipment, cars, clothing, build-
ing, and recreation, these being goods and services the

purchase of which can be deferred until a recession bas

passed. Also at risk here are the semi-skilled and un- 3§
skilled workers. They are among the fifst 1o lose their
jobs and among the last to be rehired. Populations sub-

jeet to this “cyclic nnemployment” show increased mor

tality two to three years after the recession which in- Rt .

itiated a process of morbidity.

The second classic sequence is associated with
changes in the structure of the national economy due to
technological innovation within a particular industry
through automation, for cxample, or the replacement of
natural fibres by synthetics or because of relocation
within or even outside a country where an industry has

traditionally flourished. The risk of redundancy rises for o,

workers who represent only a marginal gain to a firm;
for them alternative employment in another industry
will almost certainly be at a job status and income well
below those previously held. Redical change in the indi-
vidual's social erivironment can be seen historically 100,
in the migration of farmworkers to manufacturing
centres during the lengthy process of urbanisation and
in the post-war decline in manufacturing employment
and the concomitant increase in employment in service
and communications. In this sequence of ‘‘downward
social mobility” the illness process begins with recession,
and, within two to three years, the likelibood of

mortality is greatly increased, particularly if another &

stress appears. For the downward mobile, the next majar

source of stress usually occurs during their reintegration iE
into the economy, in the period of rapid economic growth - ;

i
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follows a recession; for these individuals the
ebability of mortality increases during rapid economic
wwth. Some will not be successfully reintegrated,
ding up among the intermittently employed or forced
carly retirement. In these cases, mortality may be
iated with recessions long afier the period of initial

mic loss. Yet others may find that their waork skills

Nie no longer consistent with the pace of induatrial
'opmuu: the potential for job losses here is illus-
Hied by the microprocessor.?

DEVELOPMENT OF BASIC MODEL

basic model originated with the findings that the
te of first admissions to mental hospitals in New York
was inversely related to the rate of employment
g 1914-67 and to an index of business cycles for
~1909.22 Data for the entire United States showed
indices of acute pathological disturbances, includ-
suicide and homicide, rose within a year of increased
ployment-rates.”! From the psychopathological the
h next focused on chronic physical illnesses with
ess element, especially cardiovascular diseases. The
er study of psychopathology suggested that in-
es in cardiovascular morbidity would follow in-
ed unemployment within a few months,? but that
ality would rise only after a considerable time lag.
lag was found to be two to three years for most age-
gups and both sexes.?! Higher correlations were found
lags of two or three years than at time zero or one
The same relation, with a nearly identical lag
ure, was found by Morris and Titmuss in 1944 for
matic heart-disease.?®
¢ impact of recession on cardiovascular mortality, which
wsents 60~70% of total mortality in industrialised societies,
d the question of whether the secular decline in the total
slity-rate might be inversely related to the long-term
c growth trend. Since recession leads 10 increased
y, long-term growth should lead to lower mortality.
for this came from findings that the infant-mortality
a sensitive index of natienal economic development, also
within one or two years of recessionsin the U.S. 7
1ial tests of equarions incorperating indices of both long-
economic growth and recession began with mortality
ed 10 alcohol consumption, including ¢irrhosls of the
# These tests were followed by a large-scale study,
d for the Joint Bconomic Caminitice of the U.S.
5.2* A multivariate model incorporated an indicator of
promic growth, the rme of unemployment, and the inflation-
An additional innovation was the use of the polynomial
buted lag method, which permitted a test of the assump-
m that there probably was no single discrete lag between eco-
. change and mortality-rates for the entire population.
iBlinstead, it seemed realistic to assume that, within a fve-year
jod, the most vulnerable populations (e.g., the aged,
iously ill, and lower socioeconomic groups) would respond
tively early 1o economic trauma, while 1he least vulnerable
show a longer lag. Thus, a distributed-ag estimate,
ning al year zero and ending at year five, replaced the
optimum discrete lag estimate,
Another significant additicn to the model stemmed from the
asis, in work on the impact of siress on morbidity, of the
of the adaptation required to meet a group of quite ordi-

life . changes which accumulate over two or more .

' 1829 Of equal relevance were epidemiological studies
which had identified adaptation to urban industrial life, an in-

of critical change in the socioeconomic environment, as

: important risk facter in cardiovascular disease.*~** The im-
¥ clication was that for a population which had endured logses

569

of employment and income during recessicn, adsptation o
new work and living environment during the following period
of rapid economic growth would be additionally stressful. This
view Is strongly supported by evidence from the demographic
history of major Buropean cities.’

As & result ropid economic growth was included as a predic-
tar of mortality. This model was successfully tested with U.S,
data on sufcide, homicide, cardiovascular mortality, and age-
:g:ciﬁc total monality.?*3? It then became possible 16 cxplain

anomaly, discovered by Thamas,” that the carly phase of
business-cycle opturns tended to be positively correlated with
mortality-rates during the late 19th and carly 20ih centuries
in Britain.

Using a graphic analysis, Eyer interpreted the Thomas
anomaly differently: high unemployment, which is moderately
inversely corrclated with businesscycle indices & zero lag,
causes lower mortality-rates at zero lag.™ However, when this
interpretation was tested on U.S. daa by statistical methods,
the unemployment-rate did not consistently show a negative
simple correlation with the mortality-rate; usually the relation
was positive even at zero lag, and, at lags of two 10 ten years
the relation was consistently positive and significant. With con-
trols for longterm ecanomic the lagged relations
betweenununploymtmdmomlity(forallamorfar
chrenic diseases) became stronger, while the unisgged rele-
tions became weaker.

With increasingly larger propentions of total mortality being
attributed to chronic disease, the lag pattern of heightgned
mortality behind higher unemployment should be lengthening.
Tests based on U.S. data showed that the distributed log both
begsnatllamtﬁne(betweenmmandfwyem)nnd
extended over a longer period (ten to fifteen years) es the inter-
val of analysis covered i y later time spans (e.8,
195076, as compared with 1940-76 or 1909-76)-

mﬁndinpofinm:d}morwlity-:;dmforchros:icdb-
eases beginning with s lag of one year, running as long as
fifieen years subscquent to the initial periods of recession, led
1o the following conclusions: )

(1) Recession causes severe economic loss and downward
social mobility, which places many of those affected in a long-
term state of vulnerability to subsequent recessions and periods
of rapid economic growth. B .

(2) Severe economic loss and downward mobility can initiate
long-term processes of chronic illness, which may endure for
several years, prior to mortality. :

(3) Therefore, in summary, scvere econarmic. loss and down-
ward mobility initiate patterns of interaction over scveral years
between chronic disease processes and vulnerability to
economic atress, .

ELEMENTS OF EXPLANATORY MODEL

The explanatory model, which permits the prediction
of morality patterns, consists of four main components:
(1) the smooth exponential trend of long-term economic
growth, measured by real per-caput income; (2) the rate
of unemployment; (3) “rapid economic growth”, mea-
sured by deviations from the long-term exponential
trend in real percaput income and by annual changes
in the rate of growth of real per-caput income; and (4)
government expenditure on welfare as a percentage of
total government expenditure.

The long-term trend in economic grotwth, With major in-
fluences on nutrition, saniftation, and education, dominates the
secular history of decline in the mortality-rate, up to the time
when infections diseases ceased to be important causes of desth
(1930-50), Since thax time, its main influence has been to
reduce (ko amplitodes of the cycles and Buctuations in national
economic behaviour that have been intrinsic to the process of
economic itself. These cycles and Hecruations (*econ-
omic insabilitics') remain sources of stress, despite improved
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Fig. 1—Data for Bogland acd Wales 1936-76,
(a) Real per-caput income (broken line) snd its smoothed exponen-
tigltrend (in 1970 £ per person).

(®) Medivm-term changes in growih-rate, representing departures
from smocthed cxponentia) irend of real per-captit inceme.

{c) Annual changes in real per-caput income.
(d) Propartion of civilian labour force unemployed.

(¢) Proportion of welfare expenditures to total governmeat expendi-
ture, in £ million.

-0.2 L

management of the naticnal economy and of individual com-
panies. Accompanying long-term economic growth have come
technological developments in medicine. Their significance 1o
the extension of the life span may be controversial, but, to the
extent that disability and pain induce stress, health care in the
long run may have contributed significantly to the' = . tion
of chronic discasc-related mortality.

The unemploymens-rate reflects loss of incorr ., social status,
and close personal attachments for individuals and entire fami-
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Fig. 2—Age-udjusted total mortality-rates per 1000 home popa- £

Actual (~) and expécied {- - - ) values based on fit of composite eco-
somic change model including long-term sud rapid economic growtd
varisbles, unemployment-rates over 0-10 years, snd o
Government welfare expenditures. England and Wales, 1936-76.

lies, but a3 a national indicator of recession, it becomes an i
direct global measure of income loss and work stress ia

employees of firms experiencing economic difficulty. SinceJon 3

of economic and social status is, theoretically, a major source
of a series of disturbances, including dangerous life habity,
breakdown of family and community social structure, stress
associated physical illnesses, and depression, we examine the
association berween the unemployment and mortality-ratas
over alengihy lag period of zero to ten years. . o

Rapid cconomic growth is harmful for specific mincrities,
particularly those who have suffered economic loss and are
auempting to become integrated into the econamy, especially
during a time when other warkers will be gaining significantly
in income. It is also a period of rupid introduction of new rech-
nologics which produces a higher risk of accidents and’the
threat of job loss or demotion in the process of industrial rea
gunisation.

The governmens allocation for public welfars (socia! secur
ity) acis more as a control variable. The size of the allocation
is determined by need, and the proportion of the populatioe
that requires help will in wm depend on the performance o
the national economy. However, in most industrialised natica
there is some impoverishment even under the most favouratk
national economic conditions, s we need to find out whether
government transfer payments meant to alleviate economic
distress do improve health as well.

BXPERIENCE IN ENGLAND AND WALES

An attempt was made to test the model by analysiag
the relations between trends in economic indices and
mortality-rates in England and Wales over the yan
1936-76. The raw data for this period are illustratedin
fig. 1. Table 1 indicates the impact of each of the inds-
pendent variables on the mortality-rate. The hypothesis
that long-term economic growth is inversely related and
unemployment (indicating recession) is positively related
to mortality-rate trends is sustained for all age-groups.
The rapid-cconomic-growth variables are weakly related
to mortality; the residual from the long-term economic
growth-rate shows no statistical significance, while the
annual growth-rate shows significance for the populs
tion aged 10—44. Finally, Government expenditure on
welfare is inversely related to mortality-rates for infants
and for children aged 1-4.
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TABLE 1-—COEFFICIE

Age Intercept
Total' 12.57°
Infants 59.76°*

14 4.31°
-9 .22
10-14 0.73°¢
15-19 0.64¢
20-24 1.24¢
25-34 1-86°¢
35-44 3.9]¢
45-54 7:59°*¢
$5-64 0.72
65-74 §7-63¢*
75-84 145.48°°
85+ 312.05**
For t (columns 2-7) sn
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2 TABLE +—CORFFICIENTS FOR MULTIPLE REGRESSION EQUATIONS OP AGE-SPECIFIC MORTALITY-RATES ON NATIONAL ECONOMIC INDICES:

ENGLAND AND WALES, 1936-76

Annua!
Economic Growth change Welfare Unemployment Durbin-
growth trend in growth- ex- over 0-10 Watson F
Age Intercept trend residuals rale peaditures year period? R? nalistic awatisic
Towl! 12.57¢* —0.099°* -0-033 0-022 =0.33 2068 0.97 2.30 165.66°**
:{ lafomts 59.76** ~0-05°* -~0-004 0-033 -=17.79* 156.57¢ 0.99 [ B4 ) 387.98°*
14 4.31* ~0.002¢* -0.033 0-0005 ~§.57 19-59** 095 1.69 97.50°¢
Es 1.22 ~0.001 0-003t - 0-007 ~0-54 9-97v* 0.-94 1.92 67-89°*
A1 10-14 0.73¢* —0-0007¢ 0-0001 0.002¢ —0-14 5.26°* 0.98 2.00 232.37°¢
51519 0.64¢% ~0.0003 0-0004 0.004* -0.078 11.04%¢ 0.98 2:05 197.97¢°
§ -4 1.24¢ ~0-0009 -0.000s 0-004~ ~0-18 13.00°** 0.98 1.53 223.17°
E 15-34 1.86°° -0-001% ~0.001 0.005°* ~0-28 10.79*¢ 0-98 141 230.35°**
% =4 391 ~0-003° 0.0001 0-003¢ —0-16 12-84¢ 0.98 1.93 185-32¢
g 554 7-59°* -0-003 ~0.002 -0-002 -0.70 19.53 0.9 2.09 95-84ee
564 21.72% -0.01 ~0.002 -0-002 0-74 27.06** 0-8% 2.08 38-16°*¢
J oM 57-63° -0-030+* ~0-006 -0-011 3.82 47.23* 088 p &3 26-31°°
" 1384 145.48°* -0-079 ~0-053¢ -0.025 14.09 100.28* 0-82 2:12 21.09°**
i3 5+ 312.05°* | -0-16t1 -0.056 -0.12 41.65 300-86* D.-64 2:24 8.48°

A Fert(columns 3-7) and Fip<0.05, *p<0.01, **p<0-001,
i Forage-graup $-9 Cochrane-Orcutt transformation waa used to seinimise residual autoregression.

‘M 1 Age-edjusted montality, based on 1940 pepulation age structure,

o

<

The combined effect of all four independent variables yields

-4 arong prediction for the total age-adjusted mortality-rate (fig.

1) s it does for age-specific mortality rates at nearly all ages

‘43 (uble 1). The importance of using the entire explanatory
3 oxdel, eather than a single component such af the unemploy-

ment-rate, is illustrated in fig. 3. Here we concentrate only on

¥ tanual Auctuations in the total (ageadjusted) mortality-rare,
1 i effect, withholding from consideration the long-term trend

wd all other smooth movements in mortality. In this case,

short-term change (i.e., annual change summed over 0-5 -

yeirs’ 1ag) in the unemployment-rate alone is only a moder-

1 suly good predictor (tablent),

Fig. 3 suggests that short-term changes in unemployment as

¥ s measure of cconomic loss are the most important source of
# ifuence on annual Auctuations in mortality when both vari-
g tbles show at least moderate levels of variation, This may indi-

ate a threshold below which the unemployment-rate is not a

4 wmfficient predicior of annual changes in total mortality, and

otker variables are also required. For example, adding annual

changes in unemployment in exponential {i.e. squared) form,

‘#l' 1Sum of cocfficients for second degree polynomial fit to distributed lag. This degree of polynomial is the best fit for the total sge-adjusted mortali-
¥ tprate, but not necessarily for those of each of the thirteen age-groups. Using the identical log siructure fer all of the age-groups serves to tent
% the general applicability of the model 10 populaticns of different age.

thus approximating a portion of the threshold effect, adds con-
siderably to the explanation of annual changes in mortality
(1able n).

Finally, of the six years of lag of unemployment used as pre-
dictors, the years of strongest predictive value for total mortal-
ity are at lags 1, 2 (particularly), and § (table 1); this coin-
cides with the United States experience for total and especially
chronic discase monality 2.

The lagged effect of unemployment varies according
to thetime span and specificcauses of death under analysis.
Suicide and homicide, for example, show increases within
a year of unemployment increasing, while cardiovascular
mortality begins to increase two to three years after
increased uaemployment, the effect persisting for ten to
fifieen years. For the period starting in 1950, the lag
structure for total and chronic disease mortality follow-
ing heightened unemployment begins and ends later
than when the analysis is started in 1936 or 1940. These
findings, which Granada'’s World in Action programme

TABLE M—COEFFICTENTS' FOR MULTIPLE REGRESSION EQUATIONS OF ANNUAL CHANGES IN AGE-ADJUSTED TOTAL MORTALITY ON ANNUAL

CHANGES IN UNEMPLOYMENT RATBS, ENGLAND AND WALES, 1936-76

1]

s e s
. f

Sum of regression | Sum of regression i
Lagged cffects of coficients: | ¢octficients: annual | Regression | . | Durbin-Watson | F
unemploymentinyears  [Constant | annual changes changes squared coefficiems : Rho |R? statistic statistic
Sem of years 0-53:
Annual changes —0-82E-1 15.68¢ -0.34t10-38 2:25 4.69*
Aenual changes and
_annualchanges squared {-0.17¢ 70-77¢ 1572-13% ~0.41°i0.53 2-14 4-30¢
Discrete yoars of fag:
Annualchanges
0 013t .. 4.80 0.28¢ | 0-09 2:26 3.55
| =011t o 8.76¢ -0.35¢4 {0-13 2.34 5.86¢
2 ~0.90E-1 . “ 12-69* -0:24 10-21 2-2¢ 9.59*
3 -0-14¢ . . -1.39 -0.2¢ {0-07 2-18 2.69
4 -0-14¢ . . -0:33 ~0.25 |0.06 2:20 2.62
b 11t . . 6.80 -0.23 |01 216 $.92¢

Fort (columns 2-6) end F {p<0.-05, *p<0.03, **p<0-001.

% 2. Distributed lag: third degroe polynomial fit

2 1.Cochrane-Orcurt transformation was used to minimise residual sutoregression

;A';Fq PV BN, SN IO
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Fig. 3—Annoal cliunges in age-adjusted total mortality-rates
per 1000 home population.

Actual {-) and expected (- « - =) values based on lagged effect of
annual changes in the unemployment-rate over 0-5 ycars. England
and Wales, 1936-76.

reported graphically on British television on Feb. 5,
1979, will be presented in detail elsewhere.

Table m shows a cross-sectional analysis by county for
1971 indicating the association of unemployment and of
high income, to mortality-rates, controlling for employ-

"TABLE MI—COEFFICIENTS FOR MULTIPLE REGRESSION EQUATIONS ON COUNTY-SPECIFIC SOCIUECONOMIC INDICES OF COUNTY-SPECIFIC
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mem in manual occupations and employment in the
chemical industry, a major source of environmental con-
tamination, This analysis tends to confim the time-series
results. Indeed, three major factors account for over
90% of the variance: unemployment (positive), high in-
come (inverse), and the proportion of the population
over age 54 (positive). Table 11 also indicates that, when
the cross-sectional relations are specified further by
major cause of death, adjusted for age, sex, and the insti-
tutional population—i.e., total cardiovascular disease,
ischemic heart-disease, cerebrovascular discase, and
malignancies—the model is most appropriate for the
total cardiovascular disease and ischemic heart-disease,
largely effective in malignancy, and least appropriate for
cerebrovascular disease. These cross-sectional findings
based on countics are in gencral similar to those of
Gardner et al. for county boroughs,

DISCUSSION

A theoretical model of the implications of national
economic changes for mortality-rates, developed from
epidemiological, demographic, and stress research and
incorporating the long-term trend in economic growth,
the unemployment-rate, and periods of rapid econamic
growth, has been refined on the basis of U.S. data and
bas now been applied to England and Wales for
193676 with results similar to analyses of U.S. data for

MORTALITY-RATES: ENGLAND AND WALES—1971

Nature of employment .
Chemical
Unemployment- | High Manoa! Self- Farm industry | Population
Monality- rate income | workers | employed t | employment | over 54 R R [P statiniic:
rates {n @ ) @ @ 0 ) (&)} 3) (9) | equation

Crude total 0-20** -0.21** 0-04 | —0-08 : 0.02 0-10¢ 0,794 0.96 Q.95 | 103.9**
Crude total 0.35%* ~0.34¢ 0.21 0:51°* 019 0-19%¢ . 0-73 0-69 | 17.9°**
Infant 0.43 -0.12 0-23 0-09 —0.12 - 0.01 C e 030 | 020 | 28
'l‘g:;l minu 0-18°** =0.21** 0.07 | —0.03 0.03 0-11 0.79¢* 0.94 093 | 72.6**

infant
S"l‘.m:lwu 0.52%** -0.23 o7 | 027 0-20 0.28%¢ .. 0-78 074 | 22.6***

ot

Cardiovascular 0.25 ~0.41* 0-34 | 021 027 017 .. 0.63 0-57 10:73°

Ischemic heant 0.30° -0-47° 011 | —0-30 -0.09 0-17 .. 0.53 0.45 7-07°

Cercbrovascular 0-19 -0-16 042 | -0:12 0.67** 0-17 .e 0.57 0.350 8.31°*

Malignancies 0-45*° -0.23 -0-30 | —0-26 -0-60° 0.26° . 0-47 0:39 4.63°
(1) % unemployed of civilian labour (orce. (5) % of employed with occupation as farm owners, managers, and
(2) % of employed with income greater than £1750. labourers.
(3) % of employed with occupation as ekilled, semi-skifled, and un - (6) % of employed in chemical industry.

skilled labour. . . (7) Population aver age 54.

(4) % of employed with occupation &y self-employed professionals, (8) R=estimate of varisnce explained.

and own-gcoounts workers.

Variable

Unemployment for counties and county boroughs
Occupational groups (SEG categorics) cmployment
Chemical industry employment

Income for counties

Population for counties and couaty boroughs

g) R=adjusted estimate of varingce explained.
gnificante of F siatistics: *p<0-05, **p<0-01, ***p<0-001.

Source of data

1971 Census cf England sod Wales: econsmic activity,
county [eaflets. H.M.S.O. (old county designation).

Survey of Personal Incomes: 1970-1971. Board of Inland Revenue. H.M.S.0,
1971 Census of England and Wales: county reparts, H.M.S.0. (old county

designation; 1966 population data repleced 1971 daa for counies where data
unavailable).

Monuality for countics

Monality for county boroughs

Regirrar General's Statistical Review of England azd Wales, 1971,
0.P.C.S. Mortality Division. Direct communication.
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"'_:' the same timespan. In addition, & cross-sectional analy-
-#% a3 of county-specific mortality-rates for 1971 shows a

panern that is consistent with the over-time predictive

equation. These cross-sectional findings obtain when
. 1¢, sex, the institutional population, and the presence

of the chemical industry, for example, were controlled.
The validity of the mode! for two populations (the U.S.

ZF and Britain) so different in ethnic groupings, geography,
%g climate, industry, government, and health and welfare
X policies, is encouraging.

The secular decline in mortality-rate is accounted for
by the long-term trend in economic growth, while fluc-

g wations in mortality-rates are largely explained by

recessional losses and rapid economic growth (i.e.,

4 wonomic instability). It has been argued that these

innabilities in economic growth also account for the

A scioeconomic  differential in mortality. Long-term
‘3 economic growth will also moderate the problems associ-

sted with economic instability: management of the
national economy improves, health care gets better in

-4 quality and availability, and more substantial income
& support can be provided for displaced workers and other
25 non-participants in the labour force. Thus the long-term

. trend in economic growth (or “prosperity”’) clearly acts

to reduce mortality, and certainly not to increase it as
has at times been suggested. Rapid economic growth, on
the other hand, does contribute to increased mortality

| within a year.

All three types of major economic change, additively
and imeractively, affect mortality trends, and the impact
of any one of them cannot be estimated without statisti-
cal controls for the other two. When unemployment or
rapid economic growth act to “increase” mortality, they
do so by inhibiting the long-term decline in mortality-

& rates. Thus high uncmployment in Britain in recent
_years is not expressed as an observable increase in

mortality-rate trend, but as a slowing of the decline in
mortality that would ordinarily have occurred. The
mechanism by which ynemployment and rapid economic
growth act to slow the secular trend of mortality-rate
decline is through a widening of the sociceconomic

Jif differentials in mortality. To the extent that one is able
10 generalise from the U.S. and British experience, the

differential mortality-rate across countries depends on
the interaction of real per-caput income, especially among
the lower socioeconomic strata, and stable rates of eco-
nomic growth. Countries with the highest real per-caput
income in their poorest populations in conjunction with

¥ the most stable economic growth-rates should, and typi-

cally do, show the lowest morality-rates at all ages.

1 thank Ms R. E. Peternel for snsistance in data collection and man-
sgement, and M. B. Ormiston, ). W, Harvis, Jr,, C. D. Weisselberg,

B AW, Kodat, for computer programming.
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Introduction

The most extensive and robust findings in epidemiology of mortality patterns in industrialized countries.is that
“socioeconomic status” is the single most dominant, pervasive (or powerful) factor that routinely influences
comparative length of life among industrialized country populations.

It can be seen that socioeconomic status of individuals, thus defined, is based on, firstly, investments in
education (and other human capital including occupational training and skill). This investment in training will
be a precondition to employment at different levels of occupational remuneration, including wages/salaries and
benefits. Many of the benefits associated with specific wage levels will include elements of social protection
that are based on both state and private sources of material welfare. This type of social protection will include
various forms of social insurance i.e. unemployment insurance, involvement in active labor market policy
initiatives, health and disability insurance, and paynténts and pensions.

Thus it can be seen that-the national income and wealth of a society, i.c., real GDP per capita, is.the foundation
of much of individual material welfare that is described in the concept of socioeconomic status. Beyond those
sources of investment in socioeconomic status are societal investments in a variety of public health and safety
measures to insure social protection. These include health care sciences and technology, health and safety
regulations in the workplace, environmental regulations, investment in the epidemiological and clinical sciences
that identify risks to population health in terms of the monitoring of food and drug safety, safety of water and
sanitation systems, new knowledge of optimal diets and the effects of alcohol and tobacco on health, and
transportation safety.

In addition, of course, growth in GDP per capita is almost by definition the antithesis of recession and,
therefore, unemployment. It is indeed specified under the “law” proposed by the economist Okun that a
specified quantitative increase in potential GDP will reduce the unemployment rate by a specified amount.

Finally, real GDP per capita is also the source ofinvestment in new innovation and new employment, largely
through the initiation of new small firms, frequently via self-employment. The strength of self employment,
then, in a well developed industrialized society, represents much of the source of innovation that will maintain
or advance the rate of economic growth. Equally important, however, self-employment serves as a source of
opportunity to aveid unemployment — whether that unemployment originates with economic cycles, technical
and productivity development, globalization or other structural changes in the economy. Self-employment,
thus, can provide a “safety catch” by which unemployment is reduced and through the development of small
firms, can be an avenue through which active labor market policies can result in successful reemployment.

To exemplify this true set of factors which affect health and social wellbeing both directly and indirectly
stemming from GDP growth, a model is presented which encompasses a number of the factors which are related
to GDP-based investment and consumption patterns. This is a model which attempts to account for variation
among industrialized countries in the age-standardized mortality rate.

The model includes a measure of the rate of productivity, namely GDP per employee. It includes as well, the
rate of self-employment and both the unemployment rate for males in relation to population as well as the
source of inflation, namely the consumer price index. This model also includes publicly-funded health
expenditures which are derived from GDP invesiments. Finally jt controls for a major risk factor that is well-
known in the epidemiological literature for its ability to exert a shorf-term effect of a multiplicity of sources of
illness and disability, including cardiovascular diseases, diabetes, work and home. accidents and injuries,
transportation accidents, suicide and homicide. This factor is alcohol consumption per capita.
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Drawing on this logic, we present a second model, which examines the relation of economic change tothe
swicide rate in industrialized countries. Similar factors, such as GDP, self-employment, the unemployment rate,
health services expenditure, as well as lifestyle factors and measures of social integration are able to produce a
multi-variable model of coherence and predictability.

In a third approach, time series analyses are presented of some of the policy factors that influence age-
standardized mortality in the United Kingdom and United States over the years 1970-2005. Attention is
especially given to health care expenditures as a percent of GDP and the unemployment rate. Also examined is
the potential effect of the dependency ratio on mortality. A time-series regression analysis is presented as well
as a graphic display of the activity of the historical time-series during 1970-2005.

Finally, a concluding section is devoted to a numerical estimation of the impact, on miortality, of potential
changes in the health care expenditures and the unemployment rate. Mortality figures are simulated and
estimates are given under conditions where there are separate changes in health care expenditures and the
unemployment rate. Estimates are also given for scenarios where both factors change simultaneously.



Major Factors in the Prediction of National Life Expectancy
1. Income

At the individual level of analysis - i.¢., in epidemiological studies — individual income is a standard and
fondamental inverse predictor of illness and early mortality (Andersen, Gamborg, Osler, Prescott, Diderichsen’
2005; Ecob, Davey Smith, 1999; Ettner, 1996; Kahn, Wise, Kennedy, Kawachi, 2000; Kivimaki, Shlpley, Ferrie
et al., 2008; Lynch, Smith, Kaplan, House, 2000). In industrialized countries, the higher the level of income of
mdundua]s, the lower the fllness and mortality rates attributed to the great majority of infections, chronic
diseases and mental disturbances. In developing countries similar relations are found, but the impct of income
is substantially stronger. Moving from the individualto the national level, however, real GDP per capita
indicates the availability of basic goods and services: nutrition, potable water, sanitary engineering, housingand.
other means of climate control, transportation: and primary health care. At the national level, réal GDP per
capita — especlally for industrialized societies also conveys the capacity of the society to invest i inthe
development of science and technology, improved working conditions at higher technological levels of safety
and health, financing of education at all levels, stabilization of the income of individuals and small businesses,
and the many types of social protection: unemployment insurance; active labor market policies; health
insurance; disability insurance; social welfare payments to impoverished, frail populations and children; social
security and retirement benefits.

Income, of course, inasmuch as it conveys the purchase of goods:and services of different price and quality, also
conveys the special ‘social status’ of the purchaser. Thus, certain aspects of purchases take on the meanmg of

‘status symbols® by which different levels of social prestige aré attributed to the. purchiasers. Prestige, in turn, is
a principal marker of the socioeconomic status of individuals and is understood fo convey differential levels of
psychological wellbeing (Marmot, 2002; Marmot, Wilkinson, 2001).

2. Education

As in the case of income, educational level attained is strongly associated with lower illness and mortality rates
in industrialized country populations. Educational level attained by individuals is almost universally associated
with lower morbidity and mortality rates in epidemiological studies (Leigh, 1983; Ross; Mirowsky, 1999; Ross,
Wu, 1995). This relationship is consistent with the more generally cited relatlonshxp perhaps the single
strongest empirical relationship in all of epldemlology — that overall socioscononiic status is a predictor of
lower marbidity and mortality for nearly all diagnoses, at all ages, both sexes and populations of different:
ethnicity and immigration status (Smith, Hart, Hole, et al,, 1998; Winkleby, Jatulis, Frank, Fortmann, 1992).
The explanation of the positive relationship between educational status and health clearly involves multiple
mechanisms. The most common understanding is that education itself, meaning the attainment of knowledge
enables the comprehension of the most widely recognized health risks (dealing e.g., with matters of diet,
environment, working conditions, stress and addictions) and the ability to secure the most timely and effective
health care. Even more generally, education is the basis for adaptation to opportunities and challenges in
economic and social areas of life.

Education is, of course, the most unportant prerequisite of higher skill and manageual levels of employment,
and is virtually essential to employment in professnonnlandndnumstratlve positions in Jarger economic and
political organizations. Educational-attainment.level is; therefore, a strong factor in personal income and the
maintenance and advancement of careers in technological societies. Inthis era of rapid technological change
and globalization — leading to frequent restucturing of privite firms and government organizations —relatively
high education levels permit more rapid transition to new jobs and the resumption of careers. This often avoids
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the substantial losses in permanent earnings that accrue to individuals who experience structural unemployment
or downsizing of firms. :

It should be kept in mind that educational level, a standard measure of ‘human capital’, has long been
understood as a significant source of economic growth. Of course, the extent of education in a population is
also financed from the wealth developed as a result of economic growth. This close linkage of education to the
economic growth process often means that once GDP per capita is used as a variable to account for.increases in
life expectancy, no additional variables measuring the extent of education in a society is usually needed, even
though the level of education in a population may well make a substantial contribution to a population’s health,
This will be especially true in comparative (i.e., cross-sectional) analyses of industrialized countries.
Nevertheless, a variable that deals more directly with the extent to-which the working population is highly
educated can often make an additional contribution to the explanation of life expectation among industrialized
societies. Such a variable, for example, is the proportion of the employed population who have achieved
tertiary education.

3. Unemployment

Thie unemployment rate is well establiskied as a risk factor for-elevated illness and mortality rates in
epidemiological studies performed since the early 1980's. In addition to influencés on mental disorder, suicide
and alcohol abuse and alcoholism, unemployment is also-an important risk factor in cardiovascular disease and
overall decreases in life expectancy'(Linn, Sandifer, Stein, 1985; Morris, Cook, Shaper, 1994; Jin, Shah,
Svopoda, 1995; Martikainen, Ma, Ja, 2007; Virtanen, Vahtera, Kivimaki,-et al., 2005; Bambra,. Elkemo, 2008;
Catalano, 1991; Catalano, Dooley, Novaco, Wilson, Hough, 1993; Dooley, Catalano, Wilson, 1994; Kasl,
Jones, 2002; Tausky, Piedmont, 1967).The relationship between. increased unemployment and increases ini
mental disorder and cardiovascular illness was first observed at the macro (national) level using historical time-
series analysis in United States, British and Scandinavian populations (Brenner, 1971, 1973, 1976, 1979,
1979b, 1982, 1985, 1887). This work was further advanced under the sponsorship of the European
Commission, where the interest was in the implications of unemployment and employment policies which could
promote health (Brenner, 2000, 2002).

Several mechanisms are understood to operate in the relationship between unemployment and damage to health.
One of these cornicerns the psychological stresses of foss and mental depression that separates the individual
from his/her place in economic organizations — a position in which the content of work and social relations give
meaning and direction to life. A second mechanism involves the loss of social relationships at work, which
often constitute the major social networks and friendship patterns for many individuals as well as a definition of
their position in society. Thirdly, and over the longer term, there is the problem of loss of income — which could
be transitory or relatively permanent. In the case of transitory income loss, the period of unemployment may be
relatively short, and new employment will restore previous wage and salary levels. More common, as with
lengthy recessions and structural unemployment, ig the inability of the unemployed individual to find
reemployment in the same industry and/or at the same level of seniority (Podgursky, Swaim, 1987a, 1987b).

In that case the unemployed person may find subsequent work in a different firm, or different industry
altogether, in which the starting position will be at a very junior level. It maythen take many years — if ever —
f or the previously unemployed person to resume the level of income. that prevailed prior to theunemployment.
A far more serious situation occurs when the unemployed person becomes discouraged from seeking new work
which would make use of the individual’s skills and length of experience (Moore, Ranjan, 2005; Wilson, 1990;
Blank, Blinde, 1985). In that case, the individual may leave the labor force entirely (or retire), and the
likelihood of considerable loss of permanent income is relatively high (Uchitelle, Kleinfield, 1996). Finally, as
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we have seen in the case of loss of income — indicating permanent loss of socioeconomic status — there is then a
significantly increased risk of illness and early mortality.

4. Public Expenditure on Health

It is assumed by some health policy experts that health services expenditures, as a proportion of GDP, should
bear some relation to the intensity, and the technological sophistication, of the health care utilized by a
population (Musgrove, Zeramdini, Carrin, 2002; Comaish, Holdstock, 1983; Gerdtham, Jonsson, 1994,
Gerdtham, Jonsson, 1992; Gerdtham, Jonsson, 1991; Gerdtham, Sogaard, Andersson, Jénsson, 1992; Gerdtham,_
1993). The further assumption would be that the intensity and sophistication of health care should, in principle,
be associated with decreased mortality rates (other things equal) (Getzen, 2000, Gerdtham, 1993; Murray,
Govindaraj, Musgrove, 1994). There is an equally vocal group of health policy specialists who contend that
health care expenditures need bear no relationship to improved health. This latter group feels that (1) much of
the truly effective care occurs at the primary level which is not expensive and carries a minimum of expenditure
of total health care in industrialized societies; (2) there has been little progress in improving mortality due to
chronic common degenerative diseases — except perhaps in the case of cardiovascular disease; (3) health care
expenditures heavily reflect administrative and management costs rather than actual performance of medicine
and surgery; (4) the price of the same pharmaceuticals varies considerably among industrialized countries.
Especially intense are critiques from United States health policy specialists who contend that, in the case of
privately funded health care typically involving profit-making insurance companies, the cost of care bears little
relation to its quality or intensity, since much of private health care expenditure is either medically unnecessary
or occurs too late in life to significantly influence life expectancy (Bitton and Kahn, 2003; Woolhandler,
Himmelstein, 1997; 2002a; 2002b).

There is some degree of consensus on the part of European and North American health economists that, for
publicly funded care there are national criteria that roughly link personal health care procedures to their
expenditures (Musgrove, Zeramdini, Karrin, 2002; Murray, Govindaraj, Musgrove, 1994). There is even greater
consensus that publically funded health expénditure provides greater coverage to populations-at higher
morbidity levels — namely, the lowest socioeconomic groups (Ham, 1997; Hurst, 1991; Hurley, 2001)
Publically financed expenditures also appear to provide some positive redistributive effects and less differential
treatment (Doorslaer, Wagstaff, van der Burg, et al., 1999) There then seem to be some grounds for comparing
health outcomes among industrialized countries, in relation to public expenditures on health care as a proportion
of their real GDP (Clemente J, Marcuello C, Montafiés A, Pueyo, F.2004). Once this is. done, controlling for
other factors which measure economic growth and stability as well as lifestyle and environmental risk factors,
we do observe a robust positive relationship between public health care expenditures and life expectancy: The
more important observation, however, is that we can for the first time actually estimate the-effect of health care
expenditures on mortality reduction (Mackeribach, 1991)." This canclusion takes on added plausibility when one
recognizes that nearly all industrialized countries, apart from the United States, have the greatest propostion of
their health care expenditure arising from public or not-for-profit sources.

5. Quality of Work/Working Conditions

Quality of working life or, more generally, “working conditions”, have been traditionally known to influence
health. In the oldest epidemiological literature, going back to Great Britain in the 1840’s, one observes a
powerful relationship between differential occupations, as identified by occupational skill level, and mortality
rates at virtually all ages and for occupational, infectious and chronic diseases. Overall, the lower the '
occupational skill level of a worker, the higher the probability of prematuire mortality (Susser, Adelstein, 1975,
Office of Population Cerisuses and Surveys Her Majesty’s Stationdry Office, 1986). Prior to the advent of
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quantitative epidemiology, it was commonplace in clinical studies to demonstrate that the lowest-skilled
workers (semi-skilled, unskilled) had the highest illness and mortality rates due to deficiencies of occupational
safety. The principal problems in occupational safety and health are (1) physical, including toxic emissions,
synthetic organic chemicals, carcinogens and ergonomic problems; and (2) psychological, especially including
the lack of worker autonomy, stressful work (high demands), monotonous work and underemployment, insecure
and unstable work and under-compensation in wages and benefits (Karasek, Theorell, 1990; Kuper, Singh-
Manoux, Siegrist, Marmot, 2002; Lynch, Krause, Kaplan, Tuomilehto, Salonen, 1997; Lynch, Krause, Kaplan,
Salonen, Salonen, 1997; Marmot, Bosma, Hemingway, Brunner, Stansfeld, 1997).

In cross-sectional analysis comparing countries, or histcrical time-series analysis, examining the experience of
one country through time, it is difficult to identify precise markers of high or poor quality working conditions.
However, in the industrialized country sefting, it is well known that employment in the “shadow economy”
generally offers working conditions of comparatively low quality. The shadow economy, in fact, involves
illegal economic activity in that employers and employees do not pay government taxes (Frey, Weck, 1982,
Eilat, Zinnes, 2002; Torgler, Schneider, 2009; Buhn, Karmann, Schneider, 2007, Hughes, 2000; Kyle, Warner,
Dimitrov, et al., 2001; Chaudhuri, Schneider, Chattopadhyay, 2006; Boeri T, Garibaldi, 2005, 2007. This
means, as well, that firms operating in the shadow economy are not subject to the payment of standard wages
and do not offer the general benefits of insurance, including unemployment, health, disability, social welfare
and pensions. Equally important, firms in the shadow economy often operate at long hours, with minimal
health and safety rules and without time off (Centeno, Portes, 2006). In addition, workers in the shadow
economy are subject to minimal autonomy and have higher stress-levels due to the length of working hours, job
instability and minimal wages and benefits. '

Perhaps the single most important factor promoting the existence of firms in the shadow economy is either the
lack of economic growth and development or the decline of the firm due to industrial restructuring,
globalization or national recession (Boeri, Garibaldi, Salasco, Gobbi, 2002; Dell’ Anno, Gomez-Antonio, Pardo,
2007). These phenomena reduce the capacity of the firmto pay taxes and to finance the modern technology
needed to avoid problems of occupational safety and health, environmental toxins, ergonomically sophisticated
work places, stable working conditions and minimally standard wages and.benefits. Thus, for industrialized
countries, we can conclude that firms in the shadow économy generally have considerably poorer working
conditions, and that such conditions are risk factors for occupational safety and health problems, psychological
stress and chronic degenerative diseases (Frey, Weck, Pommerehne, 1982; Chaudhuri, Schneider,
Chattopadhyay, 2006; Boeri, Garibaldi, 2005, 2007; Bajada, Schneider, 2005).

It is important to bear in mind, however, that the shadow economy is most heavily represented in counties at
comparatively low levels of economic development. Thus, one might argue that there is some redundancy in-
placing GDP per capita arid the proportion of GDP that represents the ghadow economy as independent
variables in a single model by which one wishes to account for changes in life expectancy. In general, this
would be true where one was comparing countries in a very large sample that included geographic areas
dominated by relatively impoverished developing countries. However, this would not be the case where the
comparison is among advanced industrialized societies at comparatively high per capita.income levels. Inthe
latter case, the presence of a substantial “shadow economy” tends to connote relatively underdeveloped sectors
of the economy or an economy that is undergoing economic distress or extensive restructuring,

Self-employment is another important structural feature of working conditions. The self-employment rate is
intended, in this analysis as a measure of entrepreneurship in small and medium-size enterprises (SME’s). In
traditional economic thinking entrepreneurship is the “fourth” factor of production and is essential to innovation

and risk-taking in market economies. It is theoretically the source of continuous renewal of the technology and
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structure of the economy and thus at least part of the basis for continuous long-term growth. The self-
employment rate in SME’s is also the source of a relatively high rate of job creation. And it is a traditional
source of absorption into employment of pérsons unemployed as a result of recession, globalization and
economic restructuring (including ‘downsizing’, ‘offshoring’, ‘delocalization’ and ‘outsourcing’). Thus, self-
employment is a traditional safety net for professional, managerial, skilled and unskilled workers who have lost

employment.

There is also considerable theory that contrasts the SME with the large bureaucratic work organization, with its
intensely hierarchical and impersonal employment structure. - i.e., the antithesis of “social capital” (Islam,
Merlo, Kawachi, Lindstrom, Gerdtham, 2006; Kawachi, 1999; Lochner, Kawachi, Kennedy, 1999; Altschuler,
Somkin, Adler, 2004). The hierarchical component itself is a source of enlarged sociceconomic (SES)
inequalities within the firm’s.internal labor market. There is evidence that larger SES.inequalities are an
important factor in premature mortality (Kahn, Wise, Kennedy, Kawachi,. 2000; Lynch, Smith, Kaplan,
House, 2000; Steptoe, Kunz-Ebrecht, Owen, et al., 2003). Scholars also point to the importance of the
exceptional autonomy of the self-employed, obviously involving control (a risk factor in cardiovascular disease)
over the extent of work demands as well as the pace, scheduling and intensity of work (Karasek and Theorell
1990). All of these factors lead to the.inference that the rate of self-employment is important to economic
growth and renewal, economic survival of the unemployed, and social capital — and for these reasons would
provide important sources of societal coping with economic shocks.

6. Lifestyles

The primary variables we wish to investigate in relation to mortality concern factors intrinsic to the economy or
to economic and social policy. However, in order to appropriately assess the impact of those factors on
mortality, we also need to be sure that we have included in our model other risk factors to health that are well
established influences on the mortality rate. Failure to include such variables, such as ‘lifestyle’ factors, may
result in an over- or underestimate of the primary relation between the- economic or social variables and health.
One of these ‘lifestyle’ factors is high alcohol consumption per capita, which has a wide range of influences on
illness including heart disease, stroke, kidney disease, specific malignancies, accidents, suicide, homicide and
cirrhosis of the liver (Jernigan, Monteiro, Room, Saxena’ 2000; Room, Babor, Rehm, 2005; San Jose, Van De
Mheen, Van Oers, Mackenbach, Garretsen, 1999). Alcohol consumption per capita can beseen to positively
influence the age-adjusted mortality rates in our cross-sectional studies since we examine the effect of such a
factor on mortality within the same year. Other high risk behaviors, such as tobacco (Bartecchi, MacKenzie,
Schrier, 1994; Brownson, Eriksen, Davis, Warner, 1997), carbohydrate and animal fat consumption, are also
known to influence mortality due to cardiovascular diseases and malignancies, but were not tested in the present.
model.



Economy, Social Policy and Mortality Among Industrialized Countries

Figure 1 shows age standardized mortality rates for 40 industrialized countries predicted by three types of
variables: (1) economic factors, including GDP per employee, size of the “shadow” economy, the male
unemployment rate and self-employment as a proportion of the labor force; (2) health expenditures funded by
public sources as a proportion of the total GDP; and (3) alcohol consumption per capita, as representing a high-
risk “lifestyle” factor harmful to health:

It can be seen that the mortality rate is distributed across the 40 countries largely in accordance with their
income and wealth per capita as represented by the GDP per employee: As discussed above the GDP per capita
is also strongly inversely related to the size of'the shadow economy and the unemployment rate, while self-
employment as a percentage of total employment is a measure of the economic health and density of
entrepreneurship in the small and medium enterprises (SMEs).

The countries with the lowest mortality rates are among those with the highest GDP per capita, and the smallest
shadow economy and unemployment rates. These relatively high income countries are those of Western Europe,
North American and the Pacific. Western European countries include: Switzerland, Italy, Sweden, France,
Spain, Norway, Austria, Greece, Germany, Finland, Netherlands, Ireland, United Kingdom, Belgium, Portugal
and Denmark (in order of increasing mortality rates). The North American countries are Canada and the United
States, while the Pacific countries are Japan, Australia, New Zealand and Korea.

The middle income countries include those of Eastern Europe and, in the Western Hemisphere, Mexico, -
Eastern European countries in increasing order of mortality include: Slovenia, Czech Republic, Poland, |
Croatia, Slovakia, Estonia, Hungary, Macedonia, Bulgaria, Romania, Lithuania, Turkey and Latvia. Among the
Eastern European countries it is interesting to observe relatively similar age-standardized mortality rates for
societies that are geographically proximal and have similar GDP, income and wealth.

The third group of countries with very much higher mortality rates than those of Eastern Europe include: the
countries of the Community of Independent States (CIS) including Moldova, Ukraine and the Russian
Federation. As a group these countries have a lower GDP per employee than the average in Western or Eastern
Europe and have the largest shadow economies among industrialized countries.
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Figure 1

Relation of economic variables to age adjusted total mortality 40 European, ‘CIS and OECD Countries,

Year 2005
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Importance of National Income to National Mortality Rates

The model above uses seven factors to account for the levels of age-standardized mortality rates among 40
industrialized countries. However a fundamental distinction among the 40 countries can be seen by
distinguishing these countries by region and by average real GDP per employee. Figure 2 below repeats Figure
1 but groups the countries in terms of major regional classification and average GDP per employee. The first
region enclosed in circle I, includes Western Europe, North America (except Mexico) and the highly
industrialized Pacific countries of Aistralia, New Zealand, Japan and Korea with average GDP per employee of
$ 45, 766. The second group of countries, in circle 11, includes Eastern Evrope and Mexico, with.average GDP
per employee of $20,292. The third group of countries, are withinthe Community of Independent States (CIS)
and include Moldova, the Russia Federation and Ukraine, with average GDP per employee of $8,022.

Thus the basic differentiation among the group of countries is by geography and national income/wealth as well
as productivity as measured by real GDP per employee. Within each of the three circles, one can see a

relatively straight line representing the extent to which the entire set of seven prediotors accounts for variation

in age-standardized mortality rates among countries within the three regional groups. While the alignment of
the three circles in a upward slope is essentially accounted for by GDP per employee, the variation of mortality -
among countries within the circles is largely accounted for by the remdining six variables in the model (shadow
economy, self-employment, inflation rate, pubic health expenditures, male unemployment rate, and alcohol
consumption per capita).
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Figure 2
Relation of economic factors to age-standardized mortality rates: countries grouped according to average

GDP per employee and geographic region.
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Suicide, Economic Growth, Unemployment and Government Expenditure

Suicide is an “external” cause of death which is, at the same time, a principal measure of psychological
depression, and is well known to respond to economic crises involving loss and insecurity.

In order to explain (statistically) variation in suicide rates by country, we can investigate several factors which
deal with the issue of economic loss and unpredictability. At the individual level, perhaps the most common
macroeconomic measure of loss is represented by the unemployment rate. It is also well known that the
standard macroeconomic predictor of the unemployment rate is absolute decline and GDP per capita. We
would therefore assume that countries with higher levels of GDP per capita, in addition to providing greater
income and security, would also show lower suicide rates. Adding to GDP growth as protective against suicide,
other major measures of economic development — such as the transformation of economies from domination by
agriculture to that of manufacturing and, subsequently, to service industries — shiould likewise result in greater
availability of material goods and servicés, and thus also reduce the tendency to suicide. However, a direct
measure of consumption capacity, especially among the lower income population, is national consumption per
capita of food and non-alcoholic beverages. We can compare this variable to expenditures on alcohol and
tobacco, where a positive relation to suicide would be expected. Alcohol (and other psychoactive drugs) is
known to influence psychological depression. Tobacco, in particular, influences cardiovascular disease and
malignancies. The latter two chronic diseases themselves are risk factors to subsequent depression and suicide.

While the suicide rate is relatively strongly correlated (inversely) with real GDP per capita, it is subject to
influences that go well beyond trends and fluctuations in national income and wealth (as measured by the GDP).
Epidemiologically, suicide, as.a marker for both psychological depression, and for poor mental health in
general, is strongly associated in much of the literature over the last 40 years with unemployment experienced
by individuals. The individual-level relationship between unemployment and psychological depression is so
substantial that it is typically found inepidemiological studies to occur within a few months of the onset of
unemployment, Nevertheless, the principal relationship between unemployment and the deterioration in mental
health is typically observed over a period of several years. This considerable time lag is based on losses and
damage to personal relationships (previously) at work, in the family and among friendship networks. Equally
important are the longer term losses in income and economic position that frequently occur, especially among
middle aged males, when they become reemployed ~ usually in a different firm, industry or occupation. In those
situations reemployment will often irivolve starting at 4 considerably lower level of wage/ salary and job status;
this will result in long-term losses in cumulative earnings, personnel benefits and retirement income.

In addition there is substantial evidence that the capacity to recover from crisis of cyclical or structural
unemployment is, frequently, based on the extent of self-employment.in small and medium enterprises (SMEs).
Therefore one would assume that countries with a more viable pattern of self-employment would be (1) more
highly productive of new employment, (2) able to generate a greater proportion of new cases of self-
employment, and (3) able to absorb a larger number of the unemployed. Thus, the extent of self-employment
like GDP per capita, should predict lower rates of suicide.

At the same time, one must consider the extent to which the society provides social protection to individuals in
periods of economic crisis. One would expect that countries which traditionally offer stronger social safety nets
and, in general, more extensive social welfare systems, would be able to create societies with more stable
incomes and employment patterns, as well as higher levels of training for those: who have lost jobs or need to
restructure their careers, as well as unemployment, disability, health insurance and retirement income. A
somewhat crude measure of the tendency of a society to provide siich a sogial protéction can be found in the
magnitude of government consumption (as compared to.private consumption) pér capita. With such an
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indicator, one would assume that greater levels of social protection and economic security provided by
government would minimize economic loss due to economic shocks and structural changes; this would in turn
predict lower suicide rates.

Social protection is often thought of, by non-specialists, as essentially referring to insurance systems (especially
unemployment, disability and frailty, impoverishment and pensions). However, a major aspect of social
protection, during working life and after it, involves expenditure on health care. This needs to be distinguished
from government expenditure on overall collective consumption, which will also include education,
transportation, national defense etc. We are thus especially interested in the propottion of total government
expenditure that represents specific expenditure on health. One may say that this is a measure of the extent to
which “governments”, or the national polity, place a high priority on population health as a key element of
social protection.

Another position entirely, based on the sociological writings on suicide of Emile Durkheim (1858-1917) puts
forward the thesis of social integration as a principal factor militating against high suicide rates. One of
Durkheim’s key arguments is that a cosmopolitan lifestyle, especially related to urbanization, and incorporating
many cultural, religious, political frames of reference and relatively high levels of education, make it difficult
for the individual to adopt a coherent system of raticnal understanding and belief. Such a situation leads to what
Durkheim referred to as “anomie” in which the individual becomes relatively “rudderless” and intellectually
directionless. This situation, on Durkheim’s view, is a primary casual factor in svicide linked to the relative
absence of social integration. We could therefore include a measure of such urban cosmopolitanism which
would refer to the proportion of the national population that lives in a situation of urban agglomeration. But
since Europe is very extensively urbanized, a more penetrating measure of residential agglomeration is the
extent of population density among the rural population. Along similar lines of argument, it is also assumed that
the divorce rate will predict higher suicide rates. :

The above potential causal factors lead us to a model of suicide rate variation among industrialized countries.
The model consists (1) economic factors [GDP per capita (inverse), male self-employment (inverse), the
unemployment rate (positive)], (2) government expenditures on health care as a proportion of total government
expenditures (inverse), (3) social integration [rural population density (positive), divorce rate (positive)], (4)
“life-style’ risk factors to suicide directly (e.g., alcohol consumption) and to chronic diseases which themselves
are risks to suicide (e.g., tobacco). Figure 3 below presents this model. Nearly all variables are statistically
significant and the model accounts for 74% of suicide rate variation among industrialized countries.
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Figure 3
Regression summary for total sulcide mortaiity rate {CDR per 100,000 of population)
40 European, OECD and CIS countries, year 2006
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Similar policy issues of national health expenditure as a proportion of GDP, and the unemployment rate can be
examined over historical time to observe their implications for population health. In this case a model is
required that will include these two variables as predictors of mortality in addition to-other factors which help to
predict the mortality rate. We begin with the observation that models'car be developed which.can account for
mortality changes over time in industrialized countries, but tend to require at ledst the two variables of real GDP
per capita and the unemployment rate. These models have:been published for the United States, the United
Kingdom and several other countries (Brenner, 1976, 1985, 1979, 1987). In addition there is cross-national and
times series evidence for industrialized countries showing that increased health care expenditure as a proportion
of the GDP greatly depends on GDP growth (Hitiris, Posnett, 1992). Therefore, on the grounds of substantial
correlation among these predictors (i.., multi-collinearity), it is unwise to include both GDP-per capita and
health care expenditures in the same predictive model.

At the same time it would be convenient for policy reasons to include in the model a variable that in some
significant way dealt with the fact that the material wellbeing of the non-working segments of the population
(youth and elderly) depend on the income and working capacity of the: working population. One such variable
is a purely demographic version of the ‘dependency ratio’ (Harwood, Sayer, Hirschfeld, 2004; Cohen, 2003;
Crown, 1985), which measures the extent to which the non-working population depends for its income and
social benefits on the working population. In this case, the economically dependent population involves the
nonworking population under age 15 and (to a very large extent) over 65. The resulting variable of the ratio of
the population 15-64 to the population under and over 65 portrays the burden of the working population to
support itself as well as the nonworking population. In the micro view, one can sce that a family with several
offspring and elderly to care for would experience a considerable burden of stress in the need to earn a
significant income. Similarly at the national level, a society with a substantial and increasing aging population
(typical of wealthy industrialized societies), and/or with a substantial birth rate (characterizing less developed
countries) would experience some constraints in investing heavily in health care, pensions, occupational health
and safety, education and technological development (Lee, 2002; Masson & Tryon, 1990; Razin, Sadka,
Swagel, 2002). Thus a relatively high dependency ratio-might theoretically tend to decrease the beneficial
health effects and sustainability of economic growth. However, the relation bétweén population aging and
economic growth appears to depend on economic and social policies (Fougere & Merette, 1999; Borsch-Supan,
1997. And it could sharply decrease the-economic wellbeing of the older population under conditions-of
economic recession. ‘ ' ,

It would also be useful in a model like this to include, at least as a control, an important ‘lifestyle’ variable that
represents an important risk to health — in this case, tobacco consumption per capita.

Finally, observation of the United States age-standardized mortally rate (ASDR) over 1970-2005 shows a sharp
and continuous decline since 1975. This accelerated mortality decline has been attributed in the United States
to the influence of a variety of new cardiovascular drugs which are understood to have been important in the
sharp mortality declines in coronary heart disease (Ford, Aljani, Croft, 2007). Since we have limited ability to
directly measure such an effect, we instead use a.dummy variable to represent the downward shift in mortality
since 1975. The same procedure is used to allow us a precisely comparable model for analysis of the United
Kingdom ASDR over the same time span.

The models for the U.S. and the U.K. ASDR over 1970-2005 thus includes the following independent variables:
(1) health expenditures as proportion of GDP in constant dollars; (2) the unemployment rate as a proportion of
the labor force; (3) population 15-64 as a percent of the total population; (5) number of daily smokers in
proportion of the population over 15; and (6) a dummy variable for 1975-2005.
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The U.S. and U.K. provide acceptable times-series models, with nearly all variables significant (and minimal
positive autocorrelation of residuals). For both the U.S. and the U.K. health care expenditures as a proportion of
GDP is a highly significant inverse explanatory factor for ASDR. However, the coefficient for U.K.
expenditures is higher (minus 30.75) than that for the U.S. (minus 21.70). This would indicate that U.K.
expenditures “produce” a greater reduction in mortality than is true for U.S, expenditures. For the
unemployment rate, the U.K. impact (8.265) is somewhat larger than that of the U.S. (7.213). This may reflect

the higher and more rapidly changing unemployment rates in the U.K., compared to the U.S., during 1970-
2008S. '
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Figure 4

Regression Summary for total age adjusted mortality in total population (ASDR per 100,000)

Key predictors: health expenditures as percent of GDP, unemployment rate as' percent of total labor force
UK, years 1970-20056
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Figure &
Regression Summary for total age adjusted mortality In total population (ASDR per 100,000)

Key predictors: health expenditures as percent of GDP, unemployment rate as percent of total labor force
US, years 1970-2005
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Figure 6

Age adjusted total mortality in total population (ASDR per 100,000
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Figure 7

Age adjusted total mortality in total population (ASDR per 100,000 of pop:) for US
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Figure 8

Total health expenditure-
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Figure 9

Total health expenditure as proportion of GDP (%) for US
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Figure 10
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Figure 11
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Figure 12
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Figure 13
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Figure 14
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40

38 Lo

6}
34y

2}

0l
28
26}
24t

2}
20}

18}
16}

Prevalence of daily smorkers in population 15 years and over for US

¥

14

1970

1972

1974

1976 1

1978 ¢

1980

1982+

30



Projected impact of health care expenditure, and unemployment, on mortality

In Table 1 below the impact of public health expenditure (as percentage of GDP) is estimated, in relation to
changes in mortality under scenarios where the public health expenditure is reduced by 15%, and by 25%.
Similarly the impact of decreases in unemployment (male) is increased by 50% and by 100%. A third set of
situations is estimated whereby both public health expenditure is decreased and unemployment rates are also
increased.

In the scenario where only public health expenditure declines by 15% and 25% the equivalent total change of
deaths in the original 40-country sample is approximately 341,000 and 569,000. Using the same model for the
40 countries and making estimates only for 24 of the 27 E.U. countries (without Cyprus, Luxemburg, Malta) is
approximately 143,000 and 238,000.

Under the scenario where only unemployment (male) increases by 50%, and by 100%, the equivalent number of
deaths in the 40-country sample are approximately 257, 000 and 514,000. For the 24 E.U. counfries.(based on
the 40-country model) the estimates of deaths are approximately 93,000:and 186,000.

Should both public health expenditures (percentage of GDP) decline by 15% and unemployment (male)
increases by 50%, the estimated number of deaths in the 40 countries are approximately 599,000 and 236,000
for the 24 E.U. countries. If public health expenditures decrease by 15% and unemployment (male) increases by
100%, mortality increases in the 40 countries by 856,000 and in the 24 E.U. countries by 329,000. if public '
health expenditures decline by 25% and unemployment (male) increases by 50% total deaths in the 40 countries
increase by approximate 826,000 and , in the 24 E.U. countries 331,000. If public health expenditures decline
by 25% and unemployment (male) increases 100% then total increases in deaths for the 40 countries are
approximately 1,083,600, and in the E.U. 24 countries by 424,000. (All of the above estimates assume that the
changes in public health expenditures in unemployment, and the changes in mortality occur within a single
year.)
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Political mnOloiv. and Health
M. HARVEY BRENNER

The political economy—the national economy, in interaction with government poli-
cies—influences a nation’s health through the mechanisms of production, distribution,
and consumption. The main links between the economy and health are economic
growth and instability (especially recession), economic inequality (including inequal-
ity due to structural changes), production processes and consumption of goods that are
harmful to health, high-risk social-interaction patterns disproportionatcly prevalent in

the lower socioeconomic strata, and health-care utilization. This analysis will empha-

size three elements of political economy crucial to health: (1) the national economic
context of growth, busizess cycles, and social stratification, (2) the processes of pro-
duction, distribution, and consumption, and (3) government policies.

Economic growth—the creation of wealth and elevation of the national living stan-

dard—has overwhelmingly beneficial effects on health, especially in reduction in acute

infectious diseases and occupational injuries as causes of death. The main material
benefits of economic growth are better nutrition; better housing; more advanced sani-
tary, industrial, and traffic engineering; and better health care. The psychological bene-
fits include security from catastrophic economic loss and career damage; decline in the
prevalence of pbysically exhausting and hazardous work; improved quality of life for
the ill, disabled, and frail; and a sense of control, confidence, and hope for the future.

Also an outcome of economic growth, however, is the rise of chronic diseases in the
industrialized world brought about by increases in consumption of harmful substances,
shifts in dietary consumption patterns, sedentary lifestyles, and chemical production.
Govemnment policies—for example, regulating or discouraging high-risk consumption
and production, providing support for the economically vulnerable, promoting produc-
tivity, and cushioning the adverse effects of structural change and recession—are the
most effective mechanisms in industrialized societies for moderating the health-dam-
aging effects of economic trends.

21
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Thus the nearly exclusive emphasis in the field of health economics on health pol-
jcy, and more particularly on health-care financing, ignores those policies that most
profoundly influence a nation's health, and shape the overall political economy and its
comporents, including real family income, per capita wage rates, unemployment rates,
business-failure rates, consumption patterns (based partly on income availability), and
specific sources of industrial toxicity. Thus, a society-and-health perspective should
not only be concemned with the regulation of occupational and environmental expo-
sures, food quality, and traffic safety, but it needs to view industrial, economic, and so-
cial welfare policies as the esseatial levers for improving health. .

Political Economy and Health

ﬁgggggoggngﬂgnuﬁ%mmﬁvg&8?
sumption and production are the main determinants of trends in population health, then
those policies designed and implemented to influence these indicators must be ac-
Fg_&«&ﬁahgg:&ugoﬂoﬁmgg.mgﬁangﬁ:%
that the backbone of a nation’s health is its overall wealth production and the produc-
tivity of its technology and labor force.

A secondary determinant of population health is the relative stability of economic
growth. The quasi-cyclical economic changes that accompany variations in the busi-
ness cycle, especially as they affect unemployment and business failure, represeat pro-
found shocks to the population’s economic, physical, and mental health. The damaging
effects of these changes persist for at least a decade. :

A third determining factor is the extent of economic jnequality—that is, the degree
of unequal distribution of wealth and of unequal consumption of the commodities and
services that represent the products of economic growth. Economic inequality is heav-
ily influenced by the cyclical nature of economic growth, especially the unemployment
rate, although such factors as government-financed incorze supplementation and in-
vestment in “human capital,” education, and health care play a substantial role. Eco-
nomic inequality is mitigated to varying degrees by govemment-based programs, in-
cluding education, and income supplementation for the elderly, unemployed, and
impoverished.

gm.gggwgagﬁnﬂgwggsggg
nomic equality (that is, income). In the Iast 15 years, however, this fundamental assump-
tion has been undermined in the United States by the-uncoupling of wage rates from real
vﬂﬂumBgsaagswgguongagggﬁ.
Long-term decline in high- to medium-wage manufacturing jobs and a substantal in-
crease during the 1980s in new jobs charecterized by substandard wages, benefits, and
tenure appears to be largely responsible. This decline has resulted from increasing pres-
sures for the replacement of labor by high-technology machinery, and by heightened
investment in overseas plants where wage rates and benefits are substantally lower,
unionization is weak, and cccupational and environmental regulations are minimal.
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It is the overall wealth of a society that enables it to invest in occupationally and en-
vironmentally safer production processes and products. Similarly, the exteat to which a
firm is willing to introduce safer—and more expensive—equipment and products de-
pends on whether such changes will threaten its economic survival. And the extent to
which Fgmanaﬁng%moggéﬁnsaﬁsnnﬁgg.zmr-

" risk commodities with safer products partly depends on the magnitude of the financial

losses that would be incurred by industry. Such losses are minimized in periods of high
economic growth. Finally, the extent of investment in basic research depends on the fi-
nancial health of government and industry.

This chapter will test an empirical vession of this formulation, the economic-change
model of population health, using U.S. mortality data for the period 1950-1988." The
premises of a national-level, or macro, formulation of this type are considerably
strengthened and validated if we can specify the individual-level or micro theoretical
components of the model and secure corroborating evidence at the micro level. The
fundamental micro-level hypothesis supporting this model views changes in socioeco-
nomic status (SES) as a byproduct of market forces, economic policy, and social-wel-
g%.%?mmmﬁsggsgwégggaéﬁg.
ggmrgsaauagngm?gg&mﬁgaggﬁ
changes in consumption patterns (which amount to changes in the person-specific bio-
chemical environmeant); and changes in psychophysiclogy involving threats to self-es-
teem, personal security, autonomy or sense of control, achievement and creativity,
strength of social relations, and ideatity with social groups.

1t is cruciel to demonstrate the key link between national economic change and mor-
tality is SES because the most pervasive and historically important relationship in epi-
demiology is between SES and morbidity and mortality rates. This relation has tradi-
tionally been demonstrated using ranked occupational differences. More receatly,
education and, especially, income have been used as measures of SES, and both
demonstrate an inverse relation to mortality rates. A vast epidemiologic literature has
also accumulated on the significant and consistent relationship between unemployment
and elevated morbidity and mortality rates.

In sum, the relations between SES and health at the national level show a high de-
gree of explanatory power, statistical significance, and robustness. They also show lit-
tle teadency to change from one 15-year period to another. This consistency over time
makes for a high degree of predictability, and lends considerable support to the enact-
ment of policy interveations, designed t0 improve economic well-being, that are the
principal sources of improvement in the population’s health.

After a discussion of the multiple links between SES and health, we will consider

1. This model, which has been under development for many years, has beaefited from both
methodological and substantive critiques of its earlier versions. A principal Innovation has been
EnEn&&omg_ﬂﬁaoonﬁanon&ngmonon&nnﬂe_&ﬁago_uonooo:onmauba
epidemiologic risk factors that affect mortality patiems.
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SES as a set of intervening variables that act as the link between changes in the na-
tional economy and population health. We will thea consider the economic-change
mode! of population health, along with empirical data on the capacity of the model to
explain changes in mortality rates.

Mechanisms Linking Economic Posifion and Health

Socioeconomic Status as an Intervening Varioble

It is widely recognized that the performance of the cconomy has a profound impact on
a nation’s health. As the standard of living increases over time, life expectancy nor-
mally increases and age-specific illness rates from most causes decline. We also have
very clear evidence of the inverse relationship between socioeconomic status and ill-
ness and monality. Indeed, SES is the most powerful and consistent epidemiological
risk factor. ’

Changes in population SES in wrn depend almost entirely on national economic
changes, which are a product of market forces and public policy, that is, the political
economy. Market forces consist of the following: (1) techrnological changes, dependent
on investment in research and development and in new technology; (2) productivity
changes, based largely on technological change and investments in “human capital”
and infrastructure; (3) structural changes in industry and the labor force, lately involv-
ing large-scale decline in manufacturing employment and an upsurge in relatively low-
wage service employment; and (4) international competition in manufacturing, fi-
nances, and exports. The most influential but routine policy changes are those
undertaken to influence the national economy and the welfare of vulnerable or depen-
dent populations: monetary policy; fiscal policy, including defense, education and In-
frastructural expeaditure; employment retraining and compensation; taxation, mini-
mum-wage policy, and social-security and welfare policy. Other policy changes are
based on political movements dealing with the rights of specific social groups, such as
women, the elderly, and cthnic and racial groups.

Health research has typically treated the role of SES in two ways. First, SES is
treated as a proxy for other epidemiological risks. such as excessive consumption of al-
cohol, tobacco, and fats or expasure to environmental toxins, whase association with
measures of SES is taken as incidental. Or, alternatively, SES confounds (or disturbs)
estimation of the “pure™ statistical impact of such risk factors on health. In other
words, SES is not understood as a major variable, with its own specific but profound
impnmmlmlmm&d.inammmphisﬁwedfashimuSESisviewcdasaausalpm-
cursor of a set of epidemiological risks but rarely as a variable that has origins in eco-
nomic, political, and cultural change.

This chapter proposes a fourth, more dynamic view of the role of socioeconomic
status, placing it in an intermediate position between macroeconomics changes and
health: that is, SES is a dependent as well as an independent variable. In a technical
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sense, thesefore, SES is an intervening varizble between the macro economy and the
major risks to health. It is important to note however, that SES is simultanecusly an inter-
acting variable. In this case, SES interacts with changes in culture, technology, and gov-
emment policies in ways that modify, but have tended to reinforce, health inequalities.

Direct SES-Health Mechanisms

The mechanisms that link SES to health, can be classified as material, psychophysio-
logical, and biochemical risk factors. These mechanisms are bath direct and indirect
(interactive) in nature. The most direct involve material fectors dependent on income
and wealth: nutrition, sanitation, housing, industrial engincering, transportation, pri-
mary education, health care. They are especially pertinent to infectious diseases, infant
and child mortality, and injuries.

Among psychophysiological mechanisms, which influence the chronic diseases
(cardiovascular, immune, metabolic) and those that involve mental health (depression,
accidents, intentional injury), three broad types can be said to be direct in their effects.
The maost general involves the self-valuation of the person in terms of the individual's
overall status and role (Linton, 1936; Parsoas and Shils, 1951), that is, economic posi-
tion (occupation) and social contribution (content of work and achievement). Individu-
als are judged against others and against the value standards of their society: Weber
(1946) called this “status honor.” A person’s own judgment of intrinsic self-worth is
not idiosyncratic but reflects that of the surrounding society (Coolcy, 1502; Mead,
1934). As William James (1890) was the first to point out, public estcem is translated
into self-esteem on the part of the individual. Negative self-estcem is closely related to
the feelings of shame (Erikson, 1963), stigma (Goffman, 1959) and, most important,
deprivation (of social impornance). It is thus interpreted as a loss of “what might have
been.”

A second psychophysiological dimension of socioeconomic status is market position
(Weber, 1947), or the ability to obtain income and wealth and thus to consume. Market
position is manifested in the use of socially valued goods, services, and symbols that
signify comfort, pleasure, intellectual stimulation, and participation in culwral life.
From a psychological viewpoint, lack of access to desired consumption generates
chronic stress, frustration, and tension, and uttimately profound deprivation.

A third psychophysiological dimension of socioeconomic status is the broad system
of incentives and rewards that accompany status and role (occupation and perfor-
mance) (cf. Davis and Moore, 1945). In addition to income, the rewards of assumed
productivity include authority, skill and/or knowledge, access t0 social networks, and
job and income security (cf. Weber 1947; Dahrendorf, 1959; Treiman, 1977), all of
which represent basic resources with which the physical and social environment can be
influenced. From a psychological standpoint, these resources contribute to a “sense of
mastery™ of poteatial life problems, or assurance of lack of vulnerability to stress or
threat.
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Interactive Mechanism I: Economy and SES

Let us now look at the interactions between various stributes of SES and changes in
the social environment. The most importarit of these interactions links individual eco-
nomic circumstances—especially change of job or income and work stress—to the fate
of one’s employer. It is the firm's capacity to survive and thrive in the competitive eco-
vomic environment that determines its ability to offer employment, wages, and bene-
fits, not to mention safe and pleasant working conditions.

In recessionary periods, streng firms with significant werking capital, whose losses
in sales are not substantial, usually retain their employees without adversely altering
wages or working conditions. The reverse is true of the weak firm in a poor market po-
sition. According to the new ecological scheol of organizational demography, the eavi-
ronment of such a firm's employees depends largely on how well the firm manages its
position in the competitive marketplace (Hannan, 1979; Nielson, 1980). When market
competition creates a threat of layoffs or acceptance of adverse working conditions,
the question that arises is who is to bear the brunt of those threats. In this situation, sta-
tus within the firm is paramount. Socioeconomic status within the firm involves bu-
reaucratic authority (Weber, 1947), that is, the anthority attached to one's formal work
position. It is this source of authority that has been hypothesized as the core of SES, or
" of social class (Dahrendorf, 1959; Blauner, 1972; Orum, 1978). Authority in the firm
determines who is to steer it, who is sufficiently valuable 1o be retained in diffienlt
times, who will be promoted in times of growth, and who wilt be harmed or benefited
by investments in new technology.

The extent to which an individual will experience economic stress thus depeads on
the interaction of “demands”™ and “control” factors (Karasek and Theorell, 1990). De-
mands on the employer reflect the firm’s ability to manage its economic eavironmext,
while control depends entirely on the firm’s authority structure. Thus, the incidence of
significant economic stresses depends largely on the ecoromic conditions affecting
one's industry and one’s firm, and the responses of the firm's authority structure.
Those stresses then filter down to the lower SES strata of the firm, where they stimu-
late individual coping strategies.

Interactive Mechanism II; “Lifestyle® and SES

Richard Doll (1987) explains patterns of change in the major causes of death since the
carly 1900s by applying classic “epidemic” models. According to Doll, the relevant
health-risk behaviors have tended toward epidemic rises, peaks, and declines for two
separate reasons. First, increased personal disposable income made items that had been
relative lnxuries (alcohol, tobacco, fat- and protein-rich foods) constderably more ac-
cessible to middle- and lower-income groups. Second, the diffusion of these new pat-
terns of consumption throughout society (Hamblin et al., 1973; Burt, 1978) resembles
an exponential function that approaches an asymptote. Subsequent decline in epidemic
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ﬁskfauomispmmowdbybedﬁmmgsinmemassmedia.whichnpombehm
ﬁndingsonﬂaeheahhxisksofvmimformsofoonsumpﬁonandexposmc.

The evidence is strong that such “epidemic™ changes in patterns of health-risk be-
haviors distribute themselves differentially among secioeconomic groups (Mortis.
1979). Indeed, the rate of diffusion of common risk factors is so highly related to socia
class that epidemiologists ars often content ot explain the entire SES health relation-
ship by invoking this differential distribution (see Morris, 1979). Diffusion theory
(Rogers and Shoemaker 1971) and social-marketing theory (Manoff, 1985) provide
relatively clear-cut explanations of how the diffusion of risk factors interacts with so-
cioeconomic level. Initially, the most highly educated individuals (those whose expo-
sure to new information is greatest, and whose social stats and wealth also tend to be
high) are the first to procure goods newly available on the market. Gradually the rest of
societybwomsawmofthdrzvailabimy.md(aslongasthmmeonﬁnnalgainsin
rea} disposable income) “catches up® with the innovative leaders (Rogers and Shoe-
maker, 1971). The retrograde component of the diffusion curve is set in motion only
after considerable investment in research on the health implications of the new patterns
dmmpﬁmmmmmmehgmmchinvmmmww
findings is lengthy: because 10-30 years of cumulative exposure is often required foc a
risk factor to take effect, a generation or mare can pass before solid scientific evidenc
emerges of health-damaging effects. .

mxsdecadesmaypasbcfomawamofmeﬁsksmhalmofgivmmmmpﬁon
bebaviors is diffused throughout the social-economic structure. The retrograde diffo-
sion process mey require another generation and may again proceed at different rates
depending on social status, education, and income (McQuail, 1988). Income is espe-
cially relevant to the capacity to purchase substitutes for risk-laden consumer items.
This argument has been used to explain the shift in coronary heart-disease monality in
Britain from an initially higher-SES based mortality rate to the reverse (Marmot et al.,
1978, 1987). It can also be applied to any health-risk behavior in which individual
choices of consumption items are relevant.

Interactive Mechanism Ill: Chemical Toxins and SES

ToxlcmsiduGSOICthIcalpmducﬁmmapMSoumeofmcinoMcityand respi-
ramrydimse.Exposmewmhresidnsisofmotypu:dimoecupaﬁoml exposure
ofemployesinﬁmnthmwoduceorusesuchchanicﬂs.anduposmofme general

. populdtion to a contaminated environment.

Interaction with SES is substantial in both cases. Within a high-risk firm, Jower-SES
employees will experience the most exposure (Registrar General, 1976) because those
in authority will kavethehand]ingofdmguousmawﬁalsmdequipmmuothosewho
are not in a position 1o refuse. In general, high-risk firms, with relatively poor secority

" measures and the Jeast-sophisticated equipment, are found in the poorer subgroup of

the segmented labor market (Doeringer and Piore, 1971; Edwards, 1975), and their
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employees are likely t0 be those with the least skills and education; these individuals
also eamn the lowest wages and benefits, and (in the United States) have the least ade-
quate health-care coverage. '

The relative lack of authority and. thus, heightened vulnerability of lower-SES em-
ployees is compounded by their limited knowledge of occupational health risks and
tendency to assume that, in any event, they cannot alter their work situation. These
sources of occupational vulrerability are exacerbated by the relative lack of political
influence of lower-SES groups on the development of occupational safety and health
codes.

Place of residence is also a key risk factor in exposure to chemical carcinogeris (Ep-
stein and Swartz. 1981). Here again, the relative lack of political influence of lower-
SES groups makes them especially vulnerable, as do the financial and discriminatory
components in “choice™ of place of residence. Obviously, the familics with the fewest
resources are not in a position to insist on environmentally healthy neighborhoeds.

Alternative Explanations For Differences In Individual SES?

Origins of SES for Individuals

Economics and saciology offer four alternative explanations of differences in socioe-
conomic attainment; these are refesred to as (1) institutional determinants, (2) human
capital, (3) statistical discrimination and (4) status autainment.

The institutional determinants of individuals’ SES are the differential rates of
growth (and sometimes decline) of different industries, which therefore offer differen-
tial opportunities for advancement. Of particular importance in the literature is the
small firm, in the poorly capitalized sector of the “segmented labor market,” that offers
inferior wages, benefits, and working conditions (Doeringer and Piore, 1971; Edwards,
1975). This segment of the labor market is subject to high failure rates and high unem-
ployment rates. and is obviously bighly sensitive to national, regional, and even inter-
national business conditions. The literature on institutional determinants makes clear
that the basic structure of SES for a nation, and thus the parameters of socioeconomic
attainment for the individual, are highly dependeat on macroeconomic conditions.

Human capital signifies the skill level and productive capacity of the workforce, and
thus its occupational abilities and carning capacity. The human-capital school of
thought maintains that investment in education and training, by the individual and by
society, is crucial to advances in SES (Becker, 1964; Thurow, 1969). Development of
huran capital requires both institutional structures (e.g., social investments in science
and/or knowledge development, educational organizations, and manpower) and, on the
part of the individual, sufficient income, leisure, and willingness to forego employment
opportunities. Clearly, human-capital investments depend, foremost, on national eco-
nomic growth and per capita disposable income. '
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The statistical-discrimination approach posits that, beyond skill and appropriate cre-
deatialing, “ascriptive™ (Parsons, 1951) aspects of sccial stats (sex, race/ethnicity,
age, religion, national origin, region of origin) play a part in determining occupation,
job position, and eamings (Coleman, 1974; Thurow, 1987). Over the long term, how-
ever, “universalistic™ (i.c., objective) and formalized standards increasingly dominate
hiring practices, work authority, and incentive and reward systems. This tendency is
due to the increasing formalization (“bureaucratization™) and professionalization of
work, and to increasing requirements for formal training and certification (as suggested
by the human-capital school).

The status-attainment approach to differences in SES (e.g.. Blau and Duncan, 1967;
Sewell and Hauser, 1972; Treiman and Terell, 1975; Featherman and Hauser, 1975)
views socinlization in childhood as a crucial determinant of future occupation and liv-
ing standards. This outlook views the family subculture, particularly the occupation of
the father (and, increasingly, the mother), as a powerful influence on future socioeco-
nomic status. The SES of family of origin is thus a conservative force, tending to pre-
serve the stability of the social-stratification system.

In sum, Jeaving aside issues of family and poor socialization, theoretical explana-
tions of differential sccioeconomic status focus on economic development and change,
emphasizing the mechanisms of industrial development, human-capital formation, and
formalization of occupational requircments. One might also add social-welfare pay-
ment mechanisms to support the incomes of lower sociceconomic groups, and govem-
ment policies favoring progressive income taxation and labor-management wage-bene-
fit negatiations.

Effects of Economic Change on Sociceconomic Status

Changes in the overall socioeconomic level, i.e., the siandard of living, and structure
(industrial and occupational) of a population are largely dependent on its rate of eco-
nomic productivity, which in tum largely reflects technological developments (Krug-
man, 1991; Griliches, 1988; Kendrick, 1980, 1984). The degree of income inequality is’
related, over time, to several phenomena: the unemployment rate as an indicator of
macroeconomic fuctuations (Dunlop, 1938; Menderhausen, 1946; Budd and White-
man, 1978; Nolan, 1987; Podgursky and Swaim, 1987a, b); differential rates of devel-
opment (and decline) of specific industries and regions (Kendrick, 1983; Harrison &t

. al,, 1986); union activity (Economic Policy Council, 1983; Weisskopf et al., 1983;

Freeman and Medoff, 1984; Marshall, 1986); and policies on investments in human
capital, infrastructure, and support of vulnerable and dependent groups (Kuttner, 1986;
Anderson, 1986). Of lesser significance to income inequality are birth-cohart size
(Dooley and Gottschalk, 1984) and such autributes of firms as size, market concentra-
tion, and capital to labor ratios (Hodson, 1983). Genetically based ability and aspects
of family background are potentially important, but do not appear to influence the SES
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strucaure over time. Income discrimination based on race, ethnicity, sex and age,
though subject to political change, can alter the structure of economic inequality.

Feedbgck Mechanisms

While relations between measures of SES and health have proven consistent and pow-
erful, causation has not been well delineated, often because its direction is incom-
pletely specified. Reverse cansation is logically possible: genetic and biological (that
is, intrauterine) factors could account for differing intellectual abilities and functional
capecities (thus affecting SES), and for differiug morbidity and mortality rates. A sub-
stantial rescarch literature stresses the impact of illness, disability, and addictions on
reduced functional capacity, including work productivity (Rice, 1966; Luft, 1978;
Manning et al., 1982). The possibility of reverse, or lack of, causation even applies to
the impact of unemployment on health and mortality. It is plausible, for example, that
even in a recession those most likely to be laid off are the least psychologically or
physically healthy, who function most poosly. In the short term and certainly in the
long term, this group might plausibly have higher mortality and morbidity rates than
the employed, apart from any effects of unemployment itself. It is undoubtedly true
that illness can lead to declines in economic functioning and thus in occupational level
and jocome.

To the degree that either of these reverse-causation arguments is accurate, eco-
nomic and social policy intended to improve health would clearly be ineffectual.
When the SES-health relation is indirectly measured, however, and givea a general
ecological expression in which the subjects are unable to influence the economic en-
vironmeaqt, the relation persists. It thus becomes difficult to argue that the causal di-
rection is reverse. At the macro level, several additional observations make reverse
causation unlikely.

First, changes in the gverall economy are unlikely to be influented by the activities
of seziously ill individuals. (One could even argue that the death of the very ill con-
wibutes to the economy by freeing up resources.) There is a mass of literature on the
factors that pormally influence economic growth and economic cycles, and mortality
patterns (especially in industrialized countries) are not among them. Second, economic
changes precede changes in mortality patterns: both short-term and long-term relation-
ships are identifiable between changes in the economy and changes in martality. Third,
relations at the macro level are in accord with similar relations at the micro level, and
with theoretical explanations of moxtality pattems both in the social sciences and in

psychophysiology.

A more plausible explanation is a straightforward feedback mechanism. Thus (1) °

fow SES involves higher incidencs of illness and/or digability due to inequalities in the
distribution of material, biochemical, and psychosccial benefits and risks. In turn (2)
seriovs illness and/or disability adversely affects employment possibilities, earnings,
and productivity. This feedback effect may explain how recessions engender latent in-
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creases in mortality rates due to chronic disease: namely, downward social mobility is
accelerated and reinforced by chronically compromised health.

Macroeconomic Deferminanis of Social Stratification

Long-Term Growih of the Economy

The distribution of jobs (ie., the distribution of skilled and semi-skilled manufacturing
versus customer-service and sales jobs), which depends on the level of technology pre-
vailing in the economy, and the pay levels associated with the status of those jobs, are
widely agreed to be the major determinants of income inequality. As Shorrocks (1987)
puts it: “Job distribution, together with customary wage and salary differcatials, . . . is
the principal determinant of eamings ineguality. Personal characteristics appear to be im-
portant only becavse they are used by firms to ration eatry into the more atractive jobs.”™

Long-term income inequality is accounted for by factors of economic growth, de-
mography, and education. Kuznets (1955), whose wark addressed the relation between
economic growth and income dispersion within countries, found an increase in in-
equalities at the early stage of industrialization, in conjunction with large-scale move-
ment out of agriculture into the modemizing sector. As the modemizing sector be-
comes dominant, inequalities decrease. Williamson and Lindest (1980) found evidence
of this pattem in the United States: relative wage equality prior to 1816; striking in-
creases in inequality in 1816-1856 and 1899-1916; and secular declines in inequality
between 1929 and the Korean War.

The Impact of Recession and Unemployment

The business cycle, and specifically the unemployment rate, is the second macroeco-
romic influence on income inequalities. Inequalities widen as the business cycle con-
tracts, specifically as unemployment rates grow. Kuznets (1953) found a tendency in
the interwar period (1919-1939), for overall inequality to move inversely with the
business cycle, the upper-income group gaining at the expease of the vast majority
(probably no less than 85-90 percent) of wage-eamers in pericds of ecozomic down-
tum (Kuznets, 1953, pp. 57-58). An earlier study (Mendethausen, 1946), found a simi-
{ar pattern during the Great Depression (1929-1933).

2. On the issue of wage levels conventionally :araanoan_aaﬁouoﬂnuﬁo?;n_?
Brown (1987) states: “People insist on the maintenance of customary relations. They require that
relative pay conform with staiws. Thas the labores’s rate st00d at two-thirds of the crafisman’s in
the building industry of Southern England over mare then six centuries . . . can be attributed only
to canvention. If women’s rates had been simply proporticaed to productivity, it is hard to ac-
couvat for their relative rise when the rule of ‘equal pay for equal work” was enforced in the UK
n:nuﬁz&s.._bu%...goeuaﬁnnﬁeaéggzs?&gon?«gmﬁs
match accepted gradations of status.”
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The pattern of increasing inequality in recessions and narrowing inequality in subse- The Cyclical Behavior of In come Inequality
quent recoveries has persisted in a less extreme form in the postwar period, according :

t0 annnal data from the U.S. Bureau of the Census. The cyclical nanure of eamings distribution is 2 major generator of income inequality.

. Even .wionﬁu who lost their jobs were drawn proportionately from all wage levels,
) — ﬂ m m . . ?
Post-1970s Structural and Demographic Shifts . low Foowuno_.ﬂmnoﬂ ooﬂ“&ﬂnfhv%o%«i“:ﬁﬁh“ %o“ﬁ”“nhﬂhoﬂ MN
Income inoquality inthe Usited Staes, contiaued o shrink from the end of World War Sﬂﬁueg?g‘&&nﬁgg_is.fggﬁﬁssmie
IT el the toe 15705 and carly 19805, whe Inequality began to again. This relatively full-time on_ongno:&ooSﬂ.Ew_gQ. al! workers do not face
tread contioues in the preseat (Levy, 1987; 1989; Wi anw.gn_“ 30_.2 . U.S. Con- the same probability of becoming unemployed in a recession; the incidence of ugem-
o House of Rep _:89.59 1089- ?Egﬁmvregé‘ooo" Ryscavage and Heale, 1990). ployment is greater among the less skilled and lower paid. Thus, wage differentials can
me.&nmaabo?.»agn&og S o fact. the ecomomic 0n Of the 1080s was Fﬁmwﬂgﬁsiggugg_oﬁngséoﬁni_oﬁ.
history ¥ wage jobs.
During periods of declining preduct demand, Oi (1962) argues the i

mnogmca to retain workers with larger investments in ::BHNM%-E AHWBOM”M_“_
EE«E«E&B&SF«omEﬁ S.E:En%&magmnw.?o.ﬁgwgﬂmu-
creases in unemployment among the unskilled, and/or widening of wage differentials.

accompanied by deterioration in the standard of living for a majority of households
(Sweeney and Nussbaum, 1987; Harrison and Bluestone, 1990; Litan et al., 1950).
.The existence of increasing inequality and real-wage stagnation in a period of eco-
nomic expansion basy several linked explanations (Maxwell, 1989). First, striking in-
creases in foreign competition and dellar devaluation since the 1970s have forced fun-

damental changes in the manufacturing and export-cricated industries. Thesc changes In the same vein, Reder (1955) argues that, instead of laying off both skilled and up-

may reflect cyclic movements intrinsic to market economies (Thurow, 1980; Feldstein, skilled warkers in a recession, employers choose to assign their underemployed skilled

1980), as well as a permanent structural shift from manufacturing to service employ- workers to less skilled jobs and to concentrate layoffs among the less skilled. Employ-

ment (Bluestone and Harrison, 1982). Becanse the resulting slowdowns in real wages ers also tighten hiring standards in recessions and relax them in subsequent expan-

and productivity vary among industries and occupations, changes in income distribu- © sions.

tion have resulted. goﬁﬁogggﬁngomggga8=&moﬁoum§5
Dooley and Gottschalk (1985) have shown that low-wage warkers experienced the most consistent finding has been a significant disequalizing effect of increases in

below-average wage growth. Meanwhile, workers in the rapidly growing high-technol- unemployment, reducing the share of tota] incoree eamned by lower-SES groups.?

ogy industries, a high proportion of whom are highly paid (Rosenthal, 1985), experi-

enced gains in real income (McMahon and Tschetter, 1986). Polarization of income Economic nrn:uﬂ . . .
distribution, and poteatially a decline in middle-class income, follows in turn from si- and Health: Macro and Micro Evidence
multaneous growth of _ocw.swnn Bn_.zur.gmn @1.2852._" Emﬂ.uon et ¢_.. ._oms. Stable Economic Growth and Health

Maxwell's (1989) multivariate statistical analysis of U.S. income inequality in the pe- i
riod 1947-1985 considers these factors as well as demographic shifts and government Having explored the relationship between SES and health, we can now ask: What, the-
programs. The results show that income inequality is promoted by increases in the pro- oretically, is the importance of the economy to the nation's bealth? To answer this
portion of the nonworking (dependent) population, in service-sector employment, and question, let us look first at the health implications of stable economic growth,

The material contribution of economic growth is the basic differentiator among soci-

in the proportion of blue-collar workers. Growth in the dependency ratio and in service- e
ctes in terms of mortality rates. It separates the high-life-expectancy countries from

oriented industrial employment increase inequality by increasing the top quintile’s in-
came share and decreasing the bottom quintile’s. Industrial and demographic forces,
such as changes in labor market and immigration, exert the greatest impact on the in- 3. Schultz (1969) Initiated the econometsic analysis of th topic and et —

come share of the lower quintiles, particularly that of the very lowest quintile. lating the inequality in the distribution as i
While Maxwell (1989) found government sperding on social welfare programs only inlation, unemployment, the growth raze. and time .3 Eo_ mmh__.u._ Mowﬂhnﬂ Nn‘.“._.hwnaa n.a_.m“
affects the top and bottom quintiles, cross-national studies do indicate that social-wel- cant influence of macroeconomic varibles on the Ginl cosfficien: for the U.S. a,.xa_ naws”
fare expenditures can have a marked effect on income equality. Of 10 intensively stud- Mgﬁgwggqana such effects on the distribution time series
jed Western Buropean and North Amersican countries (Smeeding, 1991), the Scandina- _wﬁﬁigﬁggaaoﬁzﬂ.ﬁwsnﬁ 1973a.b; Budd and Whitoman, 1978; Nolan,
. 'y v - . an 3 q Y
vian countries and Germany show the lowest income inequalities and the United States Palmer, 1972) were also able to est ?v&.ﬂaﬁaﬂ.mon“:« of poverty A«%.Moggea
ke between recession, or unemploy.

the highest. ment, aud income inequality.
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low, and is the prime factor in infant and child survival and infectious diseases rates. _

Its key elements, as we have seen, are nutrition, housing, sanitary engineering, primary
education (of the mother), and primary health care, all of which require societal invest-
ments and thus sufficient nationa) wealth. Investments in industrial design and sophis-
. ticated equipment are also necessary to prevent disability and moxrtality due to uninten-
tional injuries.

Stable economic growth is the sine qua non of investment in knowledge develop-
ment, including systamatic epidemiological investigation of health-risk factors. Such
investment is crucial not only to engineering and the biological and physical sciences
but also to the social and economic sciences instrumental in managing the overall
economy and individual firms. Joint development of the material economy and of the
scientific base provides for predictability, managesability, and compreheasibility in the
human and physical eavironments. Stable economic growth is the prerequisite for fun-
damental political undertakings designed to promote equality of distwribution (labor-
management bargaining, taxation, and social-welfare expenditures). These fundamen-
tals contribute in turn to a human psychology of hope and confidence (control,
“self-efficacy,” and security).

Steble growth is critical to social integration as well. Perhaps the most significant

source of social integration is the process of urbanization. The tramsition of the bulk of -

the population from rural to urban life may well have caused a basic shift in human rela-
tions, as Toennies (1952) and Durkheim (1947) have asserted. In any event, the dsvelop-
ment and maintenance of urban life has gencrated the formation of numberiess social or-
ganizations based on interests and valuves. It is inaccurate to say that the advent of such
formal “secondary” institutions has eaused the wellsprings of primary face-to-face rela-
tions to “dry up.” On the contrary, formal organizations—from workplaces to govem-
ment—iequire primary relations within the groups that constitute their working parts.

The Impact of Recession and Unemployment on Health:
Descriptive Epidemiology

Studies conducted over the last 20 years oa the relationship of economic change to
morbidity and mortality in industrialized countries represent two distinct cpidemiologi-
cal traditions in the meotal and physical disorders. The earlier work on mental-health
problems tended to emphasize the role of economic loss in stress. More receat work on
physical health bas made it apparent that recession itzelf plays a caosal role. It is row
recognized that loss of resources and psychological stress are not easy to ‘isolate
cansally: the implication is that, in the vast majarity of pathologies, including mental

and physical illness and criminal aggression, some combination of resource loss and .

psychotogical stress is probably involved.

Svuicide
Suicide was the first indicator of menial pathology found to increase consistently with
adverse changes in the economy (Durkheim, 1951: Henry and Short, 1954; Brenner
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1971b, 1980a, 1984a; Vigderhous and Fishman, 1978; Boor, 1980; Marshall and
Hodge, 1981). A number of researchers have replicated these findings, attesting to the
severe stress brought about by economic recession (Breaner 1976b, 19844, b; reviewed
in Platt, 1986).

Mental Health ,

Research on the relationship between adverse economic changes and increases in men-
tal-hospital admissions has demonstrated that the relationship can be measured consis-
tently over time (Dayton, 1940; Pugh and MzcMahon, 1962; Breaner, 1973a). The
first of these studies dealt with Massachusetts during the 1930s, the second with the
United States as a whole during the Depression, and the third with New York State in
the period 1841-1967. During each recession since 1841, first admissions and read-
missions to mental hospitals increased substantially. Cyclical change in the economy
was the single most important factor affecting trends in admission. The New York
State study has been replicated for the entire United States and for each state in the
periods 1936-1970 and 1950-1980, with nearly identical results (Brenner, 1976b.
1984a).

Numerous epidemiological studies on the relation of unemployment to mental
bealth have found symptoms of psychological disorder to be consistently associated
with unemployment (Ferman and Gerdner, 1979; Dooley and Catalano, 1984; Elder
and Capri, 1988; Forcier, 1988; Kessler et al., 1988; Penkower et al., 1988: Warr et al..
1988; Hamilton et al., 1990).

The relation of criminal aggression—especially homicide, crimes known to the po-
lice, arrest rates, and imprisonment, particularly for violcot crimes but also for all
crimes against persons and propesty~—to economic recession and especially unemploy-
ment has been gbserved for decades (Brenner 1976a, b, 1980a, b, 1984a).

Alcoho! Abuse

The findings on alcohol abuse are consistent with a hypothesis of increased mental dis-
order precipitated by social-psychological stress during economic recession. Increases
in mortality rates due to cirhosis of the liver are positively related, over time, to con-
sumption increases with distilled spirits (rather than wine or beer), and sach consump-
tion increases- with cyclic declines in the national economy. Cirthosis mortality itself
increases substantially 1-2 years after national economic recession. Because it takes a
long time to acquire chronic cirthosis of the liver, it is clear that the short-term eco-
nomic trauma had not initiated the cirrhotic condition, but that, once morbidity was
preseat, economic recession tended to basten mortality (Brenner, 1975).

Other findings underline the relationship between increased consumption of distilled
spirits and declines in the pational economy. Admissions to mental hospitals for psy-
chosis related to alcoholism and other alcohol-related mental disorders showed sub-
stantial and stable increases during economic recessions during the period 1921-1968.
Similarly, arrests for drunkenness in Massachusetts increased with adverse changes in
the national economy over the period 1915-1968: the amests lagged 2 years behind
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fluctuations in the economy. Finally, arrest rates for driving while intoxicated were
found to increase substantially during national economic recessions (Brenrer, 1975).

Heart Disease

Early, empirical research on heart-disease incidence and mortality clearly demon-
strated that fluctuations in heart-discase mortality rates were inversely related w the
employment rate in New York State in 1915-1967. Mortality from coronary-artery dis-
case was found to be related to fluctuations in the unemployment rate for the United
States as a whole in the period 1930-1960. Both studies found that mostality peaked at
least 2-3 years after economic recessions (Brenner, 1971a, b).

Subsequent studies of the relationship between national economic indicators and
cardiovascular-renal disease hypothesized that these fllnesses are characterized by sig-
nificant psychophysiological factors involving hypertension and serum-cholesterol lev-

. els. Cardiovascular-renal diseases account for approximately 60 percent of all mortal-
ity in many industrialized nations. An examination of U.S. data for 19141968, by
race, sex, and 10-year age groups, found a consistent relationship between national
economic fluctuations, measured by per capita income or employment rates, and mor-
tality rates due to cardiovascular renal disease. For cardiovascular-renal discases in
general, the peak lagged behind economic recessions by 3-6 years, depending an age;
the peak for chronic nephritis lagged from 0 to 2 years; for cerebrovascular diseases,
the lag ranged from 6 to 9 years (Breaner, 1971a, b).

infant Mortality

The infant-mortality rate has long been recognized as ene of the most sensitive indica-
tors of the general socioeconomic leve) of a nation. The relationship between the econ-
omy, and infant, fetal, and maternal mortality bas thus been extensively examined In
all industrialized countries for which data are available, industrial growth is inversely
related to the long-term trend in infant-mortality rates (Susser et al., 1985). However, a
society's adaptation to economic change is less a matter of the level of economic
growth than of whether that growth is relatively smooth or unstable.

An investigation of the relationship between economic instability and mortality in
infants under 1 year of age found fetal and infant mortality to increase-sharply in re-
sponse to economic recession, with a peak lag of 0-2 years (Brenner, 1973b). This re-
lation has been demonstrated for the United States in 1936-1974 and 1950-1980
(Brenner 1976a, b, 1984a), the United Kingdom (Breaner, 1979, 1983), and Sweden
(Breaner, 1987b). The relationship between economic fluctuations and trends in infant-
mortality rates has historically been an important component of the relationship be-

tween low socioeconomic status and increased infant mortality; that is, the impact of

economic shock, such as on infant mortality, is greater for lower-SES groups. The in-

fluence of economic instability, especially recession, on infant mortality trends has

grown since 1950, perhaps becauss of a relative decline in the beneficial impact of sec-
ular economic growth in an economy that is already highly developed.
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Overall Mortality

The influence of economic change on overall-(non-cause) mortality rates has been
studied for several decades, The principal long-term declines in overall mortality. ag
well as age-specific mortality for all age groups, are associated with long-term im-
provements in the naticnal economy, especially real per capita incomes. The business
cycle is heavily infiuential in the shon- to medium-term fluctuations in mortality rates,
Such variables as unemployment and business-faflure rates are typically associated
with increases in mortality two to thres years following the lowest point in the business
cycle and extending for at least the next 10 to 15 years. The relationships have been
most fully explored with data for the United States, United Kingdom, and Sweden

. (Breaner, 1976a, 1979, 1980b, c, 1984a, 1987, c, 1991, 1993). Middle-aged mortality

rates have also been examined from this viewpoint in at least 10 additional countries
(Breaner, 1989).

These types of relationships for overall mortality—with long-term trends inversely
related to economic growth and short- to medium-term fluctuations significantly asso-
ciated with economic cycles—have also been observed for the principal cardiovascular
diseases, even when the models included coatrols for tobecco, fat, and alcohol con-
sumption patterns (Breaner, 1976b, 1984a, 19872, b, ¢; Brenner and Mooney, 1982),

Microepidemiological Research on Unemployment

Unexpected large-scale increases in unemployment rates in European countries that
have occurred since the 1973 oil crisis and which continue to the present day have in-
terested epidemiological researchers working at the individual leve) in prospective
studies of morbidity and mortality. A classic study by Moser, Fox, and Jones (1984)
examined a nationwide sample of employed and unemployed British men in 1971 to
ses whether an impact cn mortality in 1982 could be discerned. They fouad not only
that the unemployed men had substantially higher standardized mortality ratios
(SMRs), after controlling for social-class differences in mortality, but that the wives of
these men (who were not themselves unemployed) also showed significanty elevated
SMRs. Similar studies in the United States (Sorlie and Rogot, 1950), Denmark
(Iversen et al., 1987), Sweden (Stefansson, 1991), and Finland (Martkainen, 1950)
feund significantly elevated SMRs a decade afier the unemployment event; those who
were siot seeking work or were otherwise cutside the labor force teaded to show the
highest mortality rates.

Studies of psychiatric and somatic morbidity in Genmany (reviewed by Schwefel,
1986), the United Kingdom (Yackson and Warr, 1987), Norway (Westin et al.. 1989;
Westin, 1990), the United States (Linn et al., 198S), and Denmark (Iversen et al., 1989)
have repeatedly confirmed the importance of vnemployment as a prospective risk fac-
tor in physical 2nd mental illness. These swdies have taken care 10 separate out the ef-
fects of social selection, which can be especially pemicious in unemployment-health
Studies because seriously ill and disabled individuals are highly vulnerable to job loss.
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While there has been remarkable consistency in the findings of individual-level epi-
demiological studies, studies of the relation between unemployment and subsequent
morbidity and mortality at the national level have not been as consistent. Macro-level
suicide and mental-health studies have tended to confirm the generally adverse impact
of unemployment, but the results of studies of overall and chronic-disease mortality
have been more mixed (Forbes and McGregor, 1987). Whenever controls for tradi-
tional risk factors (alcohol, tobacco, fat consumption) have been used, however, the re-
sults have uniformly shown elevated mortality rates following recessions, peeking
after approximately 2-3 years (Brenner, 1971a, b, 1980a, 1984b, 1987a), and fre-
quently extending as long as 1015 years (Breaner, 1976a, b, 1984b, 1989). The over-
all length of the lags is similar to those found in longitudinal epidemiological studies
involving traditional risk factors, and may in fact reflect the interaction of recession
and downward mobility with those risk factors. If so, the interaction of unemployment
with “lifestyle” and toxicological risks may be similar to the well-documented inverse
relation of SES with these risk factors.

Mechanisms linking Recession and Health

Economic recession engenders damage to health by means of at least six mechanisms: ’

(1) reduced financial access to health care, resulting in underutilization; (2) psy-
chophysiological reactions to stress and loss; (3) damage to social relations and
sources of social support; (4) maladaptive coping mechanisms involving high-risk con-
sumption patterns; (5) less thorough and frequent maintenance of manufacturing plants
and reduced investment in modemization, with a consequent effect on health and
safety; (6) increased work stress during the economic recovery as firms that lost heav-
ily during the recession take on more work but do not yet hire additional workers, due
to a capital shortfall and uncertainty about the stability of the recovery.

First, the lack of health insurance and relative poverty of workers in the “secondary”
labor market and of people outside the labor force contribute to comparatively low uti-
lization rates of inpatient, ambulatory-curative, and preventive health services, espe-
cially among the very young and the elderly (Ford and Marlis, 1990; Rowland, 1990;
Whitman et al., 1591; Ahem and McCoy, 1992; Kirkman and Kronenfeld, 1992). Even
people who have health insurance are typically required to make copayments so that
there is significantly lower utilization of these types of services Am.smﬁd et al,, 1986;
Anderson et al., 1991).

Second, psychophysiological coping reactions to stress and loss are known to be
highly varied. They include a compromised immune gystern, which is less able to resist
infection and malignancy (Bartrop et al,, 1977; Eysenck et al., 1991); effects on the
cardiovascular system (Grossarth-Maricek and Eysenck, 1991; Goldstein and Niaura,
1992; Niaura aud Goldstein, 1992), ircluding hypertension (Pickering et al., 1991;
Schnall et al., 1992)., myocardial infarction, angina, and acute cholesterol response
(Muldoon et al, 1992); peptic ulcer (Anda, 1992); asthma (Iseaberg et al., 1992); dis-
orders of the central nervous system such as migraine, anxiety, and psychotic and ad-
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justment disorders (American Psychiatric Association, 1987); and emotional reactions,
especially depression (Paykel et al., 1969; Brown et al, 1973; Brown and Harris,
1978), aggression (Dollard et al., 1939; Miller, 1941; Berkowitz, 1962), and somatiza-
tion (American Psychiatric Association, 1987).

Third, the ties of family and friendship and peer relations among coworkers have
been found to moderate the impact of stress and loss (Brenner and Starrin, 1988;
Tumner et al., 1990). However, depressive or aggressive reactions to loss and stress can
damage social nctworks by alicnating close associates and discouraging them from
providing further social suppart. Indeed, the impact of depression, aggression, or gen-
eral tension can bring about divarce, and separation or destruction of friendship net-
works (Liker and Elder, 1983; Coyne et al., 1987; Krantz and Moos, 1987; Rath et al.,
1989; Dew and Bromet, 1991; Rook et al,, 1991).

* Damage to, social relations can also result directly from changes in population dy-

namics during and after economic recessions. According to the push-pull theory of mi-
gration, regional (and international) migration is characterized by movement away
from areas of meager employment ar career prospects to those that offer economic op-
portunity. This important demographic mechanism comes forcefully into play follow-
ing nationwide rccessions, when people move away from areas (or industries) that
have not yet experienced economic recovery and/or expansion to those that have. Such
migration therefore peaks at the high point of business cycles. This migration pattern
calls for the migrating worker to adapt to a new social setting (Cassel and Tyroler,
1961; Syme et al., 1965; Marmot and Syme, 1976) and overcome social isolation. It
also means that the family members and friends left behind will experience loss and
long-term deprivation. Furthermore, the communities left behind will suffer a loss of
population, and ultimately of economic viability; meanwhile, if migration is substan-
tial, the regions (usually urban) and firms that receive it will also experience problems
of adjustment, including weaker social ties among the local (nonmigrant) population.

Relations among different social classes and ethnic groups can suffer considerably
under conditions of economic decline (Van Hock, 1990), a phenomenon that lends
support to the hypotheses of “frustration-aggression” and scapegoating (Dollard et al.,
1939; Miller, 1941; Beskowitz, 1962). This correlation appears to be confirmed by re-
peated instances of serious ethnic and civil conflict during and after periods of national
economic adversity. The related assumption of a strong connection between national
economic adversity and changes of government has nearly evolved to the status of a
formal theory, in which *“political cycles™ are a central concept.

Fourth, many social scientists assume that maladaptive responses to chronic stress
and adverse life events include adoption of unhealthy consumption patterns. Alcohol
(Pearlin and Radabangh, 1976) in particular has been cited as a maladaptive tool for
management of stress and depression, as have tobacco and other addictive substances
(Lee et al., 1991; Serxner et al., 1991). Alterations in diet, especially increases in fat and
sugar consumption, are also often assumed to be coping devices (Schlundt et al., 1990).

Fifth, minimizing health risks due to occupational and chemical eavironmental haz-
ards (Susser, 1985) requires considerable investment in equipment maintenance, waste
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disposal, and substitution of nontoxic substances for traditonal ones. Substantial
health risks, therefore, accompany the depletion of investment capital, which can re-
duce compliance with the regulations of occupational and environmental safety agen-
cies (Leigh, 1989). , ,

Finally, the impact of recession and economic instability on a firm"s effarts to sur-
vive may be the source of severe work stresses related to serious illness and premature
mortality. During a recession, anxieties over potential job loss and threats to career and
financial solvency pervade the firm (e.g., Kasl and Cobb, 1982). Recessional stresses
are also likely to diminish worker autonomy, due to decreased manageriat tolerance for
crror while the firm struggles for survival. This situation is compounded by damage to
social relations (and thus social support) among workers when every worker is warried
about job security and no one wants to bs linked to those whose jobs are to be termi-
nated (House et al., 1988). More influential, however, in a financially damaged firm is
the perpetuation of work stress well into the peried of national recovery and expansion.
Such a firm will bave experienced a shrinkage of warking capital and wiil bave an es-
pecially difficult time knowing whea to hire in the face of growing market demand, a
phenomencn known as “the signal extraction problem™ (Autfield and Duck, 1985). This
difficulty will result in acute and chronic shortages of staff and an extraordinary em-
phasis on high employee productivity. The result for employees is a situation of “high
demands/flow control,” which has been shown to be related to cardiovascular disease
and overall mortality risks (Karasek and Theorell, 1990).

The Initial 2- to 3-Year Lag of Mortality Following Economic Recessions

The initial elevation of overall mortality rates, including the major causes of death, oc-
curs at approximately two to three years following the recession. This point of elevated
mortality is thea typically followed by continually heighrened mortality rates for at

least the next decade. Both of these phenomena are refated to the inidal impact of the -

recession.

The basis of the 2- to 3-year lag is as follows. The recession itself is the first phase
of loss; the individual's response to unemployment is mental depression and probably
the beginnings of other serious physiological disturbances related to chronic diseases.
This is a phase of cataclysmic stress, affecting large numbers of people (thus equated
with a “disaster’) such that the Joss of job and income is part of a national or regional
phenomenon. These conditions foster social support for the affected individual.

This first phase, however, is not the critical point in the “stressful life eveat” associ-
ated with recession. The most important issue is whether the individual will recover his

or her cconomic and social status, or will undergo a permanent loss. This is decided

mainly during the economic recovery. At the peak of the business cyels, occurring
about 2-3 years after the recession, a social distance has arisen between individuals
who have not recovered and those who have. Since the highest level of employment
occurs at this point, the judividual who has not economically reintegrated will lose
much of the social support received during the recession itself. Also at the peak of the
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business cycle, the economy is beginning to slow at a time of considerable overopti-
Bwsucoﬁﬁogaoawagﬂgw»nsnagmﬁﬁngtwgweﬂoaa
clear that heightened expectations will be unfulfilled—which is especially acute for the
individua) who has not yet fully recovered from the effects of the preceding recession,
but is still desperately hoping to do so.

gaﬁngom&ocﬁmba&a—?:ﬂﬂmﬂﬁuai_ggggw
gqggégﬁgﬁagansaﬁagﬁgoisiﬁ
not; uncertainty about the economic future; and frustration over the failure to achieve
the hoped for continuing recovery. All of these are particularly acute in those who suf-
fered loss of employment and income during the preceding recession.

Macroeconomic Change and Mortality: The Economic-Chenge Model
of Population Health h %

As we have seen, mortality rates in many Westemn industrialized societies are typically
agwcﬂﬂwsgnoﬁn@dga_.sneﬁ&ﬁgﬂn whole and for nearly all
age groups. Also, short- 0 medium-term increases in mortality rates tend to be in-
versely related to economic recessions, with an average lag of 2-3 years; this early
peak beralds the start of a long-term effect of recession, lasting 10-15 years. Epidemi-
ological evidence based on individual-leve! research, and extrapolafion from it to na-
tional Jevels via epidemic models (Doll, 1987) and diffusion theory (Rogers and Shoe-
maker, 1971), support the view that the major consumption-and-production risk factors
(alcahol, tobacco, fats, chemical preduction) account for much of the hyperbolic shape
of mortality trends since the Second World War. Finally, naticnal policies providing
for transfer payments (especially l.0se for Old Age, Survivors, Disability and Health
Insurance (OASDHI), education and welfare) and health-care expenditures tend to sig-
nificantly modify mortality trends.

The “economic-change model of population health” helps to orgenize the empirical
data expressing these and gﬂ<&§§u§»3«§§§fﬁ&?§:ﬁo
acoount for changes in mortality patterns. The economic change model (e.g., Brenner
1984a, b) includes measures of the following concepts: economic growth, economic
instability (including recession), economic inequality, maladaptive responses to eco-
nomic growth {excessive consumption of alcohol, tobacco, fat), chemical production,
social-isolation measures such as divorce rates, and random “shocks” not predictable
by other fectors in the model (cpidemics, abrupt populatior. movements, military con-
fiict, and high-impact medical technology). The final output of an analysis using this

medel will bring together, in the same multivariate equation, variables expressing each

(ar at least several) of these benefit and risk factors; relations for each variable will

" then cover a distributed-lag period involving at least a decade.

We begin the analysis e«gﬁgﬁgggngzﬂamg
gle variable; we then examine the cumulative impact of the same variable over multi-
ple years (distributed lag), and finally show the relations of multiple variables in a
“full” time-series multiple-regression model.
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The Box-Jenkins technique (Box and Jenkins, 1982) of time-series analysis, using
autoregressive and moving-average terms to fit (and thereby forecast) basic trends and
cycles in monality, is useful for analyzing short-term relations. Our analysis asks, for
example, whether changes in the unemployment rate, as a basic cyclic economic indi-
cator, will help explain changes in mortality trends after the autoregressive and mov-
ing-average components of these trends have been zccounted for. Previous research in-
dicates thut mortality from all causes and from major chronic diseases reaches a first
peak of increase approximately 2-3 years following the bottom of a recession, as mea-
sured by the highes: point in the unemployment rate (e.g., Brenner 1971a, b, 1980a,
1984b, 1987a). This is apparent in our analysis of age-adjusted mortality, both total
monality and monality for specific sex-race groupings (see Table 7-1). For white
males, a significant positive relationship between the unemploymeat rate and montality
is observed after a 2-year lag. For white females and nonwhite males and females, the
positive relations for unemployment can be seen at 2 and 3 years.

Because, on averuge, economic cycles tend to be 43 years in _nams (Mitchell,
1951), this classic 2- to 3-year lag in morulity after the peak in the unemployment rate
means that the first peak in mortality following recession approximately coircides with
the subsequent peak in the business cycle—that is, the peak of “recovery™ or “expan-
sion.” Given this observation, one should also note that the zero-lag relationship be-
tween unemployment and mortality rates is actually inverse. The first peak in the
lagged mortality rate at 2-3 years afer recession is not accidental: the delayed impact

of economic distress interacts with chronic-disease mortality in such a way that the
first wave of increased mortality peaks at about the same time as growth in the eco-
nomic cycle. The explanation for this phenomenon involves three different populations
that experience considerable loss due to recession.

The first population will have experienced loss of cmployment and income during
the recession, and these losses may have been compounded by illness. Hlress, in tum,
reduces the likelihcod of rapid reentry into the labor force, and substantially decreases
productivity if reemployed. Over time, therefore, this population will at least remain at
a lower economic level than prior to the recession, and may have a permanently de-
creased economic status. Meanwhile, with the subsequent expansion of employment
and income, the bulk of the population will have found its economic position signifi-
canlly advanced. Between the bottom of the recession and the peak of the uptumn,
therefore, the differences in economic position between the majority and this minority
(as a specific cohort) will reach a maximum of inequality. The mincrity population’s
ensuing relutive deprivation and sccial isolation will then expose it to its highest risk of
psychological distress during the eatire economic cycle.

A second population seriously harmed by recession consists of employees of firms
in vulnerable industries. As we have seen, these firms frequently have difficulty adjust-
ing to the subsequent economic uptumn, due to a severe shortage of capital and the “sig-
nal-extraction problem.” These difficulties result in minimal hiring despite increased
market demand. Understaffing then calls for high productivity from existing employ-

Toble 7-1 Box-Jenkins Modcl of Short-Term Time-Series Relutions Between Unemployment
Rate and Age-Adjusied Monality Rate, by Race, Uniied States 1947-1988

{Second Differcences, 2- and 3-Year Lagss®

Lag Sumdard T
Varinble - (Ycars) Coeflicicns Emror Stntistic
White Malcx
Uncmployment Rate 2 AJEI JSIE-OL 2938
AR [} -525 1438 -33542
MA 1 -3 163 -3.156
RBAR Sq. .592;
QI8) = 4.714
White Females -
Unemployment Rate 2 JTIEM 29 1336
AR ] ~-915 A3 -6.563
AR 2 -A9) 139 -3529
RBAR Sq. 480;
Q18) = 13353
Usemployment Rate 3 .J6SE-01 SAEQ2 1.718
AR 1 -5 a3 —-6.15
AR 2 -338 A3 =384
RBAR Sq. 48S;
QI8) = 15489
Nomvehilte Males
Unemployment Rate 2 JI3E01 SEIE-01 1896
AR t -7 43 -5.139
AR 2 -393 A9 =267
RBAR Sg. 387
Q18) = 17.051
.Uncmploymen Rate 3 SB0E-0L A26E-01 3004
AR 1 -7 130 -5957
AR 2 -548 A30 =215
" RBAR Sq. .447:
Q18) = 12.386
Nomvhite Females
Unemployment Rate 2 S93E01 2A59E-01 295
AR 1 . -5 .150 -5012
AR 2 —-357 ISt ~2.368
RBAR Sg..322:
Q18) = 13328
Unemployment Rate 3 J0E-0L 24JE-01 2908
[} =44 146 -5.302
AR 2 -A49 Ji9 -301)
REAR Sq. 370;
X18) = 10.771

2. For white males, onty the 2-year lag model.
Abbrevinioes: AR, mtoregression wenm; MA, moving average: €01, expunemt to the power =08 feg.. HI E-0] =
bﬁuwxu;uf%nuanxaaqgn&B.Fnrﬂﬂnig&ﬂgno.agk
antocarrelation of residualy used in Basefeokine rrodel.

Sources: Moty data feom te Netionat Center for Heslth Statistics: employment data from the U.S. Burezu of Labor
Statistics.
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ees—a classic case of the “high-demand/low-control” situation that is gaining attention
in the literature on work stress and cardiovascular discase (Karasek and Theotell,
1950). This situation would also lead to higher accideat rates and, in some groups (cs-
pecially the ill and impaired), feelings of hopelessness-helplessness prompted by in-
ability to cope with severe work demands.

A third population combines features of the first two. This population loses employ-

. ment and income during a recession, and is rehired possibly st a lower socioecosomic

level only after economic recovery and often by firms that themselves suffered serious
finencial reverses during the recession. This population too may carry an additional
burden of illaess. That illness may have been further exacerbated in the case of the
United States by loss of access to health care due to loss of income or insurance during
the recession. When this ill population finds new employmeat during 4 recovery, it
probably eaters the econcmy at a time when demand for labor is high and work pres-

" gures are therefore extreme. This group, grateful to have found employment, is desper-
ate to retain that employment despite the conflict between wark pressure aed illness.
wﬁmiﬂw%gﬁggaﬁ&ag&g%ﬁvﬁm?
dividual will either be forced to quit or to work at a less intensive pace despite the re-
quiremeats of the firm. In either case, inability to function “adequately” in the face of
E%Eﬁ-gangaggﬁn:ﬁgu hopelessness. There is
evidence that a psychological state of hopelessness-helplessness is an important factor
in fatality due to chronic disease (Karasek and Thecrell, 1990).

It is only the first peak in mortality, however, that occurs 2-3 years after recession.
Mortality rates lag behind such economic indices as unemployment and business-fail-
ure rates by 10-15 years. To demonstrate this relationship, let us look again at the un-
em Eﬁaﬁsﬁgggﬁﬁgsggmoq&osﬁ%gg (see
Tables 7-2 and 7-3). As these distributed-lag equations show, the basic cumulative
temporal pattern can be measured aver 2-13 years. The Shiller distributed-lag tech-
nique (Shiller, 1973) is used because it eliminates the need for a mathematically rigid
functional fonm (as compared to the polynomial distributed lag), and because the
curve-fitting method for the full distributed lag requires the expenditure of only one de-
gree of freedom. The resulting relations, modeled in second diffesences (rate of
change), can also be transformed to first differences (annual changes) and levels, with
all variables retaining statistical significance (see Table 7-3). The statistical relation-
ships originally modeled with both independent and dependent variables in second dif-
ference form indicate that the level of mortality rates is infiluenced by the level of cycli-
cal and structural changes in the national economy.

The addition to this equation of the unemploymeat rate at zero-lag results in a sig-
nificant distributed-lag relationship, but no longer a significant zero-lag relationship.
3?5?3385.5%893?%%.&8»8%55;5%
jty from all causes, the basic short-term relation between unemployment and mortality
rates peaks at & 2- to 3-year lag.

Now let us look at whether the relationship between unemployment and mortality-
rate changes is still appareat after we control for the infiuences of other economic vari-
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Table 7-2 Time-Sesies Regression Equation Showing Relations Between Bconomic and
Consumption Varisbles and Age-Adjusted Mortality Rates for the United States, 1950-1988

{Second Differences, Skiller Distridured Lag)

1930-1988

Economic Lag Standerd T
Order Changs (Years Coefficient Emor Starigtie
Unemployment rats 13 290 S65E.01 S0M4
2 Per capits real -4 -2M4E-02 AISE-03 -6183
dispassdie income
3 Per capita fat 0-14 152E-02 2SSE-03 597
contumpticn
RHO . -428 AN -4 7
RBAR Sg. 885
Darbin-Watson 1.941
FChow(3,3]) = I
1950-1963
Unemployment s 2-13 240 T9IE0L a0l
2 Per capita real 2-l4 -321E-02 S62E-03 =494}
disposadls inceme
3 Per caplia ft 0-14 2098-02 AKE-03 504
consumpticn
RHO . —-A7 270 -8
19691988
Unemployment rate 2-13 283 J2IED 2168
Per capita rea! 213 -30SE-02 LA2E-03 ~4.H9
disposable income
Per capita 1t 0-14 106E-02 JACE03 as1
contumnpiion
RHO -822 .138 -5.965

Abbreviations: RHO, actocorreiation tenm; RBAR Sq., adjusted coefficleat of determination (sdfusted explensicn of vari-
sace) Durbin-Watton, messure of astocorrelation amoxg regreasion residuats; F Chow, F sististlc for the Chow' st of tack
of equivalence of regressioa coefficieras between the rst (1950-1968) end socond (1969-1528) halvey of the period over

”&ﬂ.”yﬂ«ggwng E-01, E—02, etx, exponents to the poser —0), =001, e {see footzote to

Sourves: U.S. Governmest data: unemployment sates, Handbook of Labour Srarisries: ta rea] dispomable income.
Bureas ef Economic Analysls: fat consumpton, Apricolurs! Surindes. per 9!

ables (such as per capita disposable income) and high-risk consumption and produc-
tion factors.

First, we can observe the relation between unemployment and meostality rates, in
two- or three-variable distributed Jag models, including the long-term cumulative rela-
tlon between per capita disposable income and a single biochemical risk factor such as
fat consumption per capita (see Table 7-4).

Second, the Shiller distributed-lag procedure enables us to estimate the simultaneous
impact of several predictors, including unemploymeat and wage rates, social-welfare
and health-care expenditures, and consumption and production risk factors. These vari-
ables are entered into a step-wise multiple-regression time-series equation, again with
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Table 7-3 Time-Series Regression Equation Showing Relations Between Economic and
Consumption Varizbles and Age-Adjusted Mortality Rates* United States, 19501988

{First Differences, Shiller Distribased Lag)

Economic lag - Sundard T
Order Chanpe (Yeurs) Qoefficient Esvor Statisic
! Trend (1} -~ 359 194E-02 -2877
2 Unemploymemt rate 2-13 294 J97E-01 3687
3 Per capita real 2-14 ~.295E-02 A8SE-03 -6.073
disposable incume
Per capita (o 0-14 49E02 J43E-03 4.343
consumption . .
5 RHO 348 130 3,668
RBAR Sg. .50
Durbin-W3teea 2.553
R4, M) = 28300
Leve) Equation (Shiller Distributed Lag).
1 Trend 0 -230 J26E0] ~3440
2 Trend square 0 IS4EQ2 JME-02 28532
3 Unemployment rate 2-13 a3 790E-01 3483
2 Per capita real 2-14 -.IS9E-02 387803 -4.098
disposable Income
3 Per eapita fat 0-t4 JAE02 J27E-03 10228
censamption
4 RHO -914 104 -8.795
RBAR Sq. .998

Durbin-Watson 1.889

F (3. 33) = 701490

a. Theae models are alpcbraleally iensformed from the sccond-difference model in Toble 7-2.
Abbreviatioms: Seo Tabdes 7-1 and 7-2. . *

Sources: As s Table 7-2,

a hypothesized lag of approximately 0-14 years. For total mortality rates and for the
sex-race breakdown, the basic relationship can be initially estimated in second differ-

ences. (The reason for the initial sccond-difference modeling is that it permits neces- -

sary controls for mullicollinearity, long-term linear, and quadratic trends.) It is also
feasible to observe each of these sets of multivasiate relations in first-difference and in
level (undifferenced) form. .

In the case of the level relationships, we hypothesize that the principal long-term lin-
ear trend is central both to the rate of productivity that gives rise to the standard of liv-
ing and 1o the production of scientific knowledge, which ultimately leads to the
diminution in consumption and production of factors found to be health risks. We sug-
gest that the “factor™ behind this wend is long-term investment in research and devel-
opment, financed by both private sources and government. We do not yet understand,
however, the empirical basis of the (relatively weak) quadratic trend that appears to in-
crease the mortality rate. Apart from these two long-term trends, the remainder of the
mode] remains intact, with its full set of benefit and risk factors, each variable showing
statistical significance.
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Tabls 7-4 Time-Series Regression Equation Showing Relations Between Naticnal Economic
Changes and Age-Adjusted Mortality Rutes® United States, 19501988

, Lag Sundard T )
Order Economic Changes (Y cars) Cocfficient Error Statistic
Economy
Per capitn real disposable t-14 - HIENR JJ46E-03 -24.303
. AGIE-O) 39 A.090
Annusal i e =12 =361 3E2 - )
N :Bﬂ&unanﬂﬁ ..“_“ann 0-10 SREN  2BHE 4.193
n Business-failure rote =7 JOZE-D] 193 : $.293
Policy
14 Heahh Expenditures as o 08 -24.298 11,660 -2083
propartion of GNP -
Congumpticn
10 Per capita fat consamption 0-14 L03EQ2 252E03 8078
12 Per copita cigareite consumption 2-i0 J7REQ3 QA0E03 3244
s Per capitn spirits consumpticn 0-13 1648 391 19.585
6 Per capita energy consumpticn 0-8 ANEOL  SIEM 4451
Production
8 Per capita chemical production - o-11 J9GEOt 1206500 6614
1 Conswnt 19.182 anz 489
2 Linear tremd 429.776 3s.290 -12.178
3 Trend sq. 206E-01 JSEE-02 -1302
13 Masriage rate 0-9 -350 J29E-01 -10.621

RBAR Sg. .99947 .

Durbin-Watson 1.840

F(14, 29) = 139143

a Thexe relations between ferefs of monality (rtex) and bevels of economiic and socia) vasizbles were eriginally estimated
in sacond differences, end are ensily tmasformable algebmically into int Jifferences (sl cluspea) a3 well,
Abbreviatives: See Tabjes 7-1 und 7-2.
hqsg:hgggznﬁbgggaggﬁingggat
dook of Ladonr Statistics: bunloess-Cailure fares and heafth expendiunes, Historia) Suabiics of the US.—Sutktical
Abstracts: cigarette and spirits consumpalon, Seistical Abstacys of the US.

When this method of applying (1) Box-Jenkins, (2) single-varinble distributed-lag,
and (3) multivariate distributed-lag approaches was used to analyze overall mortality
by age, sex, and major cause of death (total cardiovascular disease, coronary heart dis-
case, malignancies, cirrhosis, suicide, and homicide) the overall findings were as fol-
lows: : :

1. Economic growth, as meastred by real per capita disposable income (and/cr by
renl wage rates), is inversely related (o overall (and chronic-disease) mortality
rates over at least 1-14 years.

2. Economic recession, as measured by the unemployment rate, and/or by the
business-failure rate, i.c., bankruptey, is positively related to mortality over 0-10
and 1-7 years, respectively. The initial peak of this relation is an elevated
mortality rate 2-3 years after the recession's peak.
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3. During the recessional year itself, however, overall mortality declines, followed
by a sharp increase (with no lag) during the initial year of recovery. Important
exceptions include suicide, homicide, and other mental-health indices and infant
mortality, whose positive relation to unemployment rates begins at the zero year.

4. Rates of consumption of fats, cigarettes, and alcohol are positively related to
total cardiovascular and cancer mortality-rate increases over at least 0-14 years.

5. Chemical production is related to increased overall mortality, and specifically to
that due to malignancies, over at least 0~14 years.

6. Social-welfare and health-care expenditures per capita are inverscly related to
overall mortality rates over at least 0-8 years. These relations are statisticalty
significant only after the variables representing economic change and high-risk
consumption patterns are held constant.

These findings have been replicated in analyses in other countries and over different
time periods.

Conclusion

The mechanisms that link SES to health also link changes in SES to changes in health.
Thus, stable and equitably distributed economic growth brings about material gains
(improved nutrition, sanitation, injury control, health-care technology, and access to
health care), and increased potential for control of biocchemical risks as a result of in-
vestments in health sciences and public education. Psychologically, stable economic
growth increases self-esteem (via achievement), security, mastery, and social integra-
tion. Recession brings about the opposite effects—notably psychophysiological reac-
dons to economic threats and losses and increased inequality—and teads to increase
work stress in firms that have experienced severe economic loss.

During the recovery phase of the business cycle, illness induced by the stresses of
recession may prevent reintegration of recession-displaced workers. This lack of eco-
nomic recovery may be the greatest source of recession-induced health problems in
some populations, combining as it does absolute loss, dowaward mobility, relative de-
privation in relation to the majority, and probable loss of social suppert from peers. In
combination with family inswubility, this set of circumstances serves to elevate the
mortality rate over at least a decade following recession.

While the economy is instrumental in advancing the population’s health, it is clear
from the findings of this study that it does not do so through market factors alone. Mar-
ket forces, in fact, often generate considerable morbidity and montality by promoting
high-risk consumption and production. Investment in the health sciences, public-kealth
knowledge, and regulation are crucial to counterbalance these teadeacies.

Trends in economic productivity and inequality have been adverse for at least the
last decade and a half. Action is obviously needed to remedy the short- and leng-term
problems of the U.S. economy—especially relatively low investment, wage stagnation,
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and poventy. Perhaps debatc on economic and social-welfare policy would become
more pointed if it were clearly understood that the health and life expectancy of ihe na-
tion are at stake.

References

Ahemn, M.. and H. V. McCoy. 1992, Emergency room admissions: Changes during the financial
tightening of the 1980s. Inguiry 29:67-79.

American Psychintric Association. 1987. Diagnastic and Statistical Manual of Mentat Disorders
(3rd edition), DSM-11/-R. Washingion, DC: Americun Psychiairic Association.

Ands, R. F. 1992, Self-perceived stress and the risk of peptic ulcer disease: A longitudinal udy
of U.S. adults. Arch. Intern. Med. 152:829-33.

Anderson, B. 1986. In D. R. Obey and P. Sarbanes (eds.). The Changing Americon Economy. pp-
147-1355, New York, NY: Basil Blackwell.

Anderson, G. M., R. Brook. and A. Williams. 1991. A comparison of cost- shanng versus free
care in children: Effects on the demand for office-based medical care. Med. Care.
29:390-898. '

* Amtfield, C. L., and N. W. Duck. 1985. Rarional Expectation in Macroecanomics: An Introdicc-

tlon 10 Theory and Evidence, pp. 42-43. Oxford: Basil Blackwell.
Bartrop, R. W.. E. Leckhurst, L. Lazarus, L. G. Kilon, and R. Penncy. 1977. Depressed lympho-
. cye function after bereavement. Lasncer 1:834-836,

Becker, G. S. 1964. Humman Cupital. New York: Nutional Burcau of Econromic Research.

Berkowiiz, L. 1962. Aggression: A Social Psycholagical Analysis. New York: McGraw-Hill.

Blau, P.. and O. Duncan. 1967. The American Occupational Structuse. New York: Wiley.

Blauner, R. 1972 Internal Colonialism. Berkeley, CA: University of California Press.

Bluestone, B.. and B. Harmison. 1982. The De-Industrialization of Americu. New York: Basic
Books.

Boor, M. 1980. Relationships between unemployment ratcs and suicide rates in eight countries,
1962-1976. Psychul. Rep. 47:1095-1101.

Box, G., and G. Jenkins. 1982. Tine Series Analysis: Forecasting and Conmtrol. San Francisco:
Holden Day.

Brenner. M. H. 19712 Economic changes and heant discase monality Am. J. Public Heulth
61:606-611.

Brenner, M. H. 1971b, Tinte Scries Analysis of the Relatlonships Benveen Selected Econamic
and Social Indicators. Vol. 1 and 2. Springficld, VA: National Technical Infermation
Service. -

Brenner, M. H. 19733, Mentol lliness and the Economy. Cambridge: Harvard University Press.

Brenner, M. H. 1973b, Fetal, infant, and matemal monality during periods of cconomic instabil-
ity. Ine. J. Health Serv, 3:145-159.

Brenner, M. H. 1975. Trends in alcohol consumption and associated illnesses: Some effects of
economic changes. Am. J. Public Health 65:1279-1292. '

Brenner, M. H. 1976a. Effects of the economy on criminal behavior and the administration of
criminal justice In the United States, Canada, England and Walcs, and Scotland. In Eco-
nomic Crises and Crime: Corrclations and the State of the Econany, Deviance und the
Control of Deviance, pp. 26-28. Rome: United Nations Social Defense Research Insti-
tute.

Brenner, M. H. 1976b. Estimating the Social Costs of National Eceaomic Policy: Implicalions
Jor Memal and Physical Health and Crimina Aggression. U.S. Congress, Join Eco-
nomic Commiuee. Washington DC: Government Printing Office.



240 Sociely and Hedlth

Breaner, M. H. 1979, Morality and the national economy: A review acd the experience of Eng-
land aod Wales, 1936-1976. Lancer 2:568-573.

Brenner, M. H. 1980a. Impact of secial and industrial changes on psychopatbology: A view of °

stress from the standpoint of macro societal ends. In L. Levi (ed.), Society, Stress and
Disease: Working Life Vol. 4, pp. 249-260. Oxford: Oxford University Press.

Brenner, M. H. 19800, Industrialization and economic growth: Estimates of their effect on the
health of populations. In M. H. Breaner, A. Mocaey, and T. J. Nagy (eds.), Assessing the
Contributions of the Soclal Sclences to Health (AAAS Sympesium 26), pp. 65-115.
Boulder, CO: Westview Presa. '

Breoner, M. H. 1980c. Importance of the economy to the nation’s bealth. In L. Eisenberg and A.
Kleinman (eds.), The Relevance of Social Science for Medicine, pp. 371-358. Dordrecht,

" Holland: Reidel.

Brenrer, M. H. 1983. Mortality and economic instability: Detailed analyses for Britain and com-
parative analysis for selected industrialized countrics. Int. J. Health Serv. 13:563-620.

Breaner, M. H. 1984a. Estimating the Effects of Economic Change on National Health and So-
cial Well-Being. U.S. Congress, Joint Econcmic Comminee. Washington, DC: Govern-
ment Printing Office. :

Bremner, M. H. 1984b. Economic change and the suicide rate: A population mode] including
loss, separation, iliness, aed alcohol consumption. In American College of Psychiatrists,
Stress in Health and Disease, pp. 160-185. New York: Brunner Mazel,

Brenver, M. H. 1987a. Economic change, alcohol consumption, and heart disease martality in
nine industrialized counties. Soc. Scl. Med. 25:119-131.

Brenner, M. H. 1987b. Relation of economic change to Swedish health and social well-being,
1950-1980. Soc. Sci. Med. 25:183-195.

Brenner, M. H. 1987c. Econamic instability, unemployment rates, behavieral risks, and mortal-
ity rates in Scotland, 1953-1983. Int. J. Health Serv. 17:475-484.

Brearer, M. H. 1989. Econcmic change and mortality in first world countries: Post war to mid
1980s. In R. Veenhoven (ed.), Did the Crisis Really Hurt?, pp. 174-220. Rotterdam:
University of Rotterdam.

Brenner, M. H. 1991, Health, productivity and the economic environment: The dynamic role of
socioeconomic status. In G.M. Greene and F. Baker (eds.), Health and Productivity, pp.
241-255. New Yoric Oxfard University Press.

Brenner, M. H. 1993, Health and the national economy. In A. Serkin, P. C. Huang, R S. Lin,
and L. E. Chow (eds.), Research in Human Capital and Development, Vol. 7, pp.
369-391. Greenwlch, CT: JAI Press. :

Breaner, M. H., and A. Mocney. 1982. Economic change and sex-specific cardiovascular mor- .

wlity In Britain 1935-1976. Soc. Sci. Med. 16:431-442,

Breager, S. O., and B. Starrin. 1988. Unemployment and health in Swedea: Public issues and
private troubles. Journal of Soclal Issues 44:125-140.

Brown, G. W., and T. Harris. 1978. Social Origins of Depression. A Study of Psychiatric Disor-

. der in Women. New York: Free Press.

Brown G. W., F. Skiair, T, O. Harris, and J.L.T. Birley. 1973. Life events and psychiatric disor-

ders, 1. Some methodological issues. Psychol. Med. 3:74-87.

Budd, E. C., a2d T. C. Whitenan. 1978. Macroeconomic fluctuations and the size distribution of
income and carnings in the United States. In Z. Gritiches, W. Krelle, H-J. Krupp, and O,
Kyn (eds.), Income Distribusion and Economic Inequality, pp. 11-27. New Yoric Wiley.

Burt, R. S. 1978. Applied network analysis: An overview. Sociological Methods and Research
7:123-130.

Cassel, ., and H. A. Tyraler. 1961. Epidemiological studies of culture change, 1. Health status
and receacy of industrialization. Arch. Environ. Health 325-33.

Poliﬁonl&onuﬂyundﬂecllh 241

Coleman, J. S. 1974, Power and the Structure of Society. New York: W.W. Norton.

Cooley, C. 1902. Insrodsction to Sociology. New York: Wiley.

Coyne, J. C., R.C. Kessler, M. Tal, J. Tumbull, C. B. Wortman, and J.F. Greden. 1987. Living
with a depressed person. J. Consult. Clin. Psychol. 55:347-352.

Dahrendorf, R. 1959. Class and Class Conflict in Industrial Societv. Stanford, CA: Stanford
University Press.

Davis. K., and W. E. Moore. 194S. Soms principles of suatification. Am. Soc. Rev. 10:242-249.

Dayton, N. A. 1940, New Facts on Mental Disorders. Springfield, IL: Charles C. Thomas.

Dew, M. A, and E. J. Bromet. 1991. Effects of depression on social support in 3 community
sample of women. In J. Eckencode (ed.); The Social Context of Coping. pp. 189-211.
New York: Plenum Press.

Doeringer, R., and C. Picre. 1971. Internal Labor Markers and Manpower Analvsis. Lexington.
MA: D.C. Heath.

Doll, R. 1987. Major epidemics of the 20th century: From coronary thrombosis to AIDS. J. R.
Stat. Soc. 150:373-395.

Dollard, J., L. W. Doob, N. E. Miller. 1939. Frustration and Aggression. New Haven, CT: Yale'
University Press.

. Doaley, D., and R_ Catalano. 1984. The epidemiology of ecenomic stress. Am. J. Communiry

Psychol. 12:387-409.

Docley, M. D., and P. Gottschalk. 1984, Eamings inequality among males in the U.S.: Trends
and the effect of Izber force growth. Journal of Political Economy 92:59-89.

Dooley, M. D., and P. Gottschalk. 1985. The increasing proportion of men with low earnings in
the U.S. Demography 22:25-34.

Dunlop, 3. T. 1938. The movement of real and monsy wage rutes, Economic Journal 48:413-434.

Durkheim, E. 1951. Suicide. Glencoe, IL: Free Press.

Durkheim, E. 1947. The Division of Labor in Sociery (translated by George Simpson). Glencee.
IL: Free Press.

Economic Policy Council. 1983. United Nations Association, The Productivity Problem: U.S.
Labor-Managemant Relations. New York: United Nations. ‘ .

Edwards, R. 1975. The social relations of production in the firm and labor market structore. In
R C. Bdwards, M. Reich, and D.M. Gordon (eds.), Labor Market Segmentation, pp.
1-26. Lexington, MA: D.C. Heath.

Elder, Q. and A. Capri. 1988. Economic stress in lives: Developmeatal perspectives. J. Secial /s-
sues 44:25-46.

Epstein, S. S., and J. Swarz. 1981. Fallacies of lifestyls cancer theodies, Naare 289:127-130.

Erikson, E. 1963. Childhood and Society. New York: Academic Books.

Eysenck, H. 1., R. Grossarth-Maticek, and B. Bveritt. 1991. Personality, stress, smoking, and ge-
netic predisposition as synergistic rigk factars for cancer and coronary heart disease. /n-
tegr. Physiol. Behav. Sci. 26:309-322.

Featherman, D., and P. Hauses. 1975, Opporuniry and Change. New York: Basic Books.

Feldstein, M. 1980. The American Economy in Transition. Chicago: University of Chicago Press.

Perman, L., end . Gordrer. 1979. Economic deprivation, social mobility, and menaial health. In
L. Ferman 2nd J. Gordus (eds.), Mental Health and the Economy, pp. 193-224. Kalama-
200, MI: WE Upjchn Institute for Employment Research,

Forbes, J. F., and A. McGregor. 1987. Male unemployment and cause-specific mortality in post-

war Scotlaad. Int J. Health Serv. 17:233-240.
Forcier, M. 1988. Unemployment and alcohol abuse: A review. J. Oceup. Med. 30:246-261.
Ford, M., and M. Marlis. 1590. Preventive health services: A call for action. The Pepper Com-
mission Supplement to the Final Report. Sept 1990, p. 69. Washington, DC: U.S. Gov-
emmeat Printing Office.



242 Sociely and Hoalth

Freeman, R. B., and J. L. Medoff. 1984, Whar Do Unions Do? New York: Basic Books.
Goffman, E. 1959. Srigma. Glencoe, IL: Free Press. ]
Goldstein, M. G.. and R. Nizura. 1992. Psychological factors affecting physical condition car-
diovascular disease. Literanire review, part I: Coronary artery disease and sudden death.
Psychosomatics 33:134-145. )
Gramlich, E. M. 1974. The distributional effects of higher unemploymeat. Brookings Papers on
Economic Activity 2:293-342.
Griliches, Z. 1988. Technology, Education and Productivisy. New York: Basil. Bh.ckwe!l. .
Grossarth-Maricek, R.. and H. J. Eyseack. 1991. Personality, stress, and motivational factars in
drinking as determinants of risk for cancer and corooary heant disease. Psychol. Rep.
69:1027-1043. _
Hamblin, R, R. Jacobsen, and J, Miller. 1973. A Mathamarical Theory of Social Change. New
York: Wiley. .
Hamilton, V.-, C. Broman, W. Hoffroan, and D. Renner. 1950. Hard times and vulnerable people:
Initial effects of plant closing on autoworkers® mental health. J. Health Soc. Behav.
31:123-140. ) o
Hannan, M. T. 1979. National Development and the World System. Chicago: University of
Chicago Press. .
Harrison, B., and B. Bluestone. 1950. The Great U-Turn: Corporase Restructuring and the Po-
lariging of America. Now York: Basic Bocks.
Harriscn, B., C. Tilly, and B. Bluestone. 1986. Rising inequality. Io DR. Obey, and P. Sarbanes
(eds.), Tha Changing American Economy, pp- 111-134. New Yoric Basil Blackwell.
Heary, A. F., and T. F. Short. 1954. Suicide and Homicids: Some Economic, Seciological and
Psychological Aspects of Aggression. Glencoe, IL: Ftee Press.
Hodson, R. 1983. Workers® Earnings and Corporate Economic Structure. New York: Academic
Press. )
Hollister, B., and J. L. Palmer. 1972, The impact of inflation on the poor. In K. E. Boulding and
M. Pfaff (eds.), Redistribution to the Rich and the Peor, pp. 240-270. Belmont, CA:
Wadswaorth. )

House, J. S., K. R. Landis, and D, Umberson. 1988. Social relationships and health. Science
241:540-344, ) )

Isenberg, S. A., P. M. Lehrer, aod S. Hochron. 1992. The effects of suggestion andqmononal
arousal on pulmonary function in asthma: A review and a hypothesis regarding vagal
mediation. Psychasom. Med. 54:192-216. .

Iversen, L., O. Andersen, P. K. Andersen, K. Christoffersen, and N. Keiding. 1987. Unemploy-
ment and moztality in Denmark, 1970-1980. 8r. Med. J. Clin. Res. 295:879-884.
Iversen, L., S. Sabroe, and M. L Damsgaard. 1989. Hospital admissions before and after ship-

yard closure. B.M.J. 299:1073-1076.

Jackson, P. R., and P. Warr. 1987. Meatal health of unemployed men in different pans of Eng-
land and Wales, B.ALJ. 295:525. New York: Hol

James, W. 1890. The Principles of Psychology. New York: Hoit. N

Karasek, R., and T. Theorell. 1990. Healthy Work: Stress, Productivity, and the Reconstruction
of Working Life. New York: Basic Books. . )

Kas), S. V., and S. Cobb. 1982, Variahility of stress effects among men experieacing job loss. In
L. Goldberger and S. Breznitz (eds.), Handbook of Stress—Theoretical and Clinlcal As-
pects, pp. 445-46S. New York: Free Press.

Keadrick, J. W. 1980, Productivity in the U.S.: Trends and Cycles, Baltimare: Johas Hopkins
University Press. .

Keadrick, J. W. 1983. Interindustry Differences in Productivity Growth. Washington, DC: AEI
Studies. :

Politica! Economy and Health 243

Keadrick, J. W. 1984. International Comparisons of Productivity and Causes of the Slewdoun,
Cambridge, MA: Ballinger.

Kessler, R., J. Tarner, and J. House. 1988, Effects of unemployment on health in a community
survey: Main, modifying and mediating effects. Journal of Social Issues 44:69-86.

Kirkman, L. B., and 1. J. Kronenfeld. 1992. Access to cancer screening sesvices for women, Am.
J. Public Health 82:733-735.

Krantz, S. E,, acd R. H. Moos. 1987. Fuactioning and life context among spouses of remitted
and non-remitted depressed patients. J. Consule. Clin. Psvchol. $5:353-360.

Krugman, P. 1991. The Age of Diminithed Expectations: U.S. Econemic Policy in the 19905,
Cambridge: MIT Press.

Kuttner, R. 1986. Rerewing opportunity. In D.R. Obey and P. Sarbanes (eds.), The Changing

" American Econemy, pp. 135-146. New York: Basil Blackwell.

Kuznets, S. 1953. Skares of Upper Income Groups in Income and Savings. New York: Naticaal
Bureau of Economic Research.

Kuznets, 8. 1955. Economic growth and income inequality. American Economic Revien 45:1-28.

Lee, A. J., L. K. Crombie, W.C. Smith, H. D. Tunstall-Pedoe. 1991. Cigarette smoking and em-
ployment status. Soc. Sci. Med. 33:1309-1312.

Leigh, J. P. 1989. Fum size and occupational injury and illness incidence rates in manufacturing
industries. J. Coaununity Health 14:44-52,

Levy, F. 1987. Dollars and Dreams: The Changing American Income Distribigion. New York:
Russell Sags Foundation.

Liker, J. K., and G. H. Elder, Jr. 1983. Economic hardship and marital relations in the 1930s.
Am. Soc. Rev. 48:343-359. .

Linn, M. W., R. Sandifer, and S. Stein. 1985. Effects of unemployment on mental and physical
health. Am J. Public Health 715:502-506.

Linton, R. 1936. The Study of Calture. New York: Appleton.

Litm, R E., R. Z Lawrence, and C. Schultze (eds.). 1988. Americon Living Standards: Threets
and Challenges. Washington, DC: The Brockings Institstion.

Luft, H. S. 1978. Poverty and Health Econenic Causes and Consequences of Health Problems.
Cambridge, MA: Ballinger.

McMshon, P. ), and J. H. Tschetter. 1986, The declining middle class: A further analysis.
Monithly Labor Review 109:22-217.

McQuzil, D. 1988. Mass Communicaricn Theory—aAn Introduction, 20d edn. Beverdy Hills, CA:
Sage.

Monoft, R. K. 1985, Social Marketing: New Imperative for Public Health, New York: Praeger.

Manning, G.W., LP. Newbouse, and J. E. Ware. 1982. The status of heaith in demand estima-
tion: Or beyond excellent, good, fair and poor. In V. R. Fuchs (ed.), Economic Aspects of
Health, pp. 143-184, Chicago: University of Chicago Press.

Marmot, M. G, M. Kogenvinas, and M.A. Elston. 1987. Social/economic status and disease,
Annu. Rev. Public Health 8:111-135. - .

Marmot, M. G., A. M. Adelstein, N. Robingon, and G.A. Rose. 1978. Changing social-class dis-

" tribution of heart disease. B.M.J. 2:1109-11]2,

Marmot, M. G., and S. L. Syme. 1976. Acculturation and coronary heart disease. Am. J. Epi-
demiol, 104:225-247.

Marshall, 3. R., and R. W, Hodge. 1981. Durkheim and Pierce oa suicide and economic change.
Social Science Ressarch 10:101-114.

Marshall, R. 1986. Working smarter. In DR, Obey and P. Sarbanes (eds.), The Clianging Ameri-
can Economy, pp. 180-202, New York: Basil Blackwell.

Martikainen, P. T. 1950. Unemployment and mortality amoag Finnish men, 1981-198S. B.M.J.
301:407-411.



244 Society and Health

Maxwell. N. L. 1989. Demographic and economic determinants of United S income i
tates -
equality. Social Science Quarterly 70:245-264, "
Mecad, G. 1934. Mind, Seif and Society. New York: Vantage Press.
Menderhausen, H. 1946. Changes in Income Distribution During the Great Depression, NBER
Conference on Research in Income and Wealth, New York: ARNO Press.
Mfllef. 1{4.’%7;94!. The frustration-aggression hypothesis. Psychol. Rev. 48:337-342.
Mirer, T. A The distributional i of the 1970 i § 7
| hies 58210 impart recession. Review of Economics and Sta-
Mirer. T. 1973b. The effects of macroeconomic fuctuations on the distribution of income. Re-
i a:e; of Income and Wealth Series 19:385-405.
itchell, W. C. 1951. Whar Happens During Busi 3 : Nati
e g Business Cycles N.ew York: National Bureau of
::onis. 'J(- NA' 12-79. SF::'«] tnequalities undiminished. Lancer 1:87-50. :
oscr, AL and D. R. Jones. 1984. Uncruployment and monuality in the OPCS
gitdinal study. Lancer 2:1324-1329. v o
Muldoo;:;.:..EA.hfad‘mS.B.MMS. R. Waldstein, P. L. Bricker, and . A. Bennett.
. Acute cholesterol responses to mestal stress and change in posture.
. Med, 1395 o, ge in Arch. Intem.
Niaura, R.. and ﬁ G. Goldstcin. 1992. Psychological fectors affecting physical condition. Car-
diovascular disease literature review, . Coronary artery discase and sudden death
N hi':pe:'t;gion. Psychosomatics 33:146-15S. o
telson, F. The Flemish movement in Belgium after World War Ul i i
g, S Re.45:76-84. ¢ artl A dymamic smalysis.
olan, B. 1987. Incame Distribution and the Macroeconomy. Cambri : i
University Press. i g, D Camiige
Oi, W. 1962. Labor as a quasi-fixed factor. Journal of Political Eco. 70:538-5:
3 noaty 35.

Orum, A. M. 1978. latroduction 1o Polltical Sociology: The Secial Anatomy of the Body Politic.
Englewcod Clifls, NS: Premice-Hall.

Parsons, T. 1951. The Social System. Glencoe, IL: Free Press.

Parsons. T., and E. A. Shils (eds.). 1951, Toward a General Theo i
vard Unbvaty ry of Action. Cambridge: Har-

Pnyl:el.lli.ﬁg.. .:J :(. Myers, M. N. Dienclt, G. L. Klerman, J. J. Lindenthal, and M. P. Pepper.

. Life events and depression: A controlled study. ' sychiat
21:753-760. ’ Arch. Gen. B i

Pearlin, L. I.. and C. Radabaugh. 1976. Economic strains and the copi C
Am. J. Soc. 1982:652-663. Coping funcrion of alcobol.

Penkower.l..lj:.Bmt.mdM.Dew. 1988. Husbands® layofT and wives® mental health: A
prospective analysis. Arch. Gen. Psychiatry 45:994-1000.

Phelps Brown. H. 1987. Inequality of pay. In J. Eatwell, M. Miigate, and P. Newman (eds.), The
New Palgrave: A Dictionary of Economics, Vol. 2, pp. 827-828. New York: Stockton

Phillip.s. K. 1990. The Palitics of Rich and Poor. New York: Random House,

Pickering. T., P. L. Schnall, J. E. Schwartz, and C. F. Picper. 1991. Can behavioral factors pro-
duce a sustained elevation of blood pressure? Some observations and a hypothesis. J Hy-
pertens Suppl 9:S66-S68. . '

Plaw, S. 1986. Parasuicide and unemployment. 8r. J. Psychiatry 149:401-408,

Podgunlfy. M. and P. Swaim. 1987a. Job displacement and eamings loss: Bvidence from the

m:,kqﬂr m survey. In Industrial and Labor Relations Review 41:17-29.

Podgursky, M.. . Swaim. 1987b. Duration of joblessness followi isplacement.

trial Relations 26:2)3-226. b ne dip -

. nm—— ame st

Political Ecanomy and Heclth 245

Pugh, T. F., and B. MacMzhon. 1962. Epidemiological Findings in the United Siates Menal
Hospial Data. Boston: Little Brown. '

Rath, G. D.. L. G. Jamatt, and G. Leonardson. 1989. Rates of domestic violence against adult
women by men pancers. J. Am. Board Fam. Pract. 2:227-233.

Reder, M. 1955. The theory of occupational wage differentials. American Economic Review
45:833-852.

Registrar General. 1976. Occupational Monality: The Registrar General's Decennial Supple-
ment for England and Wales, 1970-1972. London: Her Majesty’s Stationery Office.

Rice, D. P. 1966. Estimating the Cost of lliness. Washingion, DC: U.S. Government Printing Of-
fice. . .

Rogers, E. M., and F. F. Shoemaker. 1971. Communication of Innovasions: A Cross Caltural
Approach, 2nd edn. New York: Free Press.

Rook, K.. D. Doaley. and R. Catalano. 1991. Stress transmission: The effect of husbands® job
stressors on the emational health of their wives. J. Marringe Fam. $3:165-177.

Rosenthal, N. 1985. The shrinking middle class: Myth or seality? Monshiy Labar Review
108{March):3-10.

Rowland, D. 1990, Fewer resources, greater burdens: Medical care coverage for low-income el-
derly people. In The Pepper Commission, A Call for Action: Supplement to the Final Re-
port, Sept 1990, pp. 137-138. Washington, DC: Government Printing Office.

Ryscavage, P., and P. Heale. 1950. Eamings inequality accelerates in the 1980s. Monhly Labor
Review 113:3-16,

Schiondt. D. G., J. O. Hill, 1. Sbroeco, J. Pope-Cordle. and 1. Kasser. 1990. Obesity: A bio-

* genetic or bicbehavioral problem. Intern. Obesity 14:815-828.

Schnall, P. L.. P. A. Landsbergis. C. F. Picper, J. Schwartz, D. Dietz, W. Gerin, Y. Schlussel, K.
Warren, and T. Pickering. 1992, The impact of anticipation of jeb loss on psychological
distress and worksite blood pressure. Am. J. Ind. Med. 21:417-432,

Schultz, T. P. 1969, Secular trends and cyclical behavior of income distribution in the United
States: 1944-1965, In L. Soltow (ed.), Six Papers on the Size Distribution of Wealth and
Income. New York: Columbia University Press.

Schwefel, D. 1986. Uncmployment, health and health services in German speaking counuries.
Soc. Sci. Med. 22:409-430.

Serxner. S.. R. Catalamo, D. Dooley. and S. Mishra. 1991. Tobacco use: Selection, siress or cul-
ture. J. Occup. Med. 33:1035-1039.

Sewell. W... and R. Hauser. 1972. Cavses and consequences of higher cducation: Modcls of the
status attainment process. Americun Journal of Agriculiural Econamics 54:851-861.

Shapira, M. F., J. E. Ware, Jr., and C. D. Sherbourne. 1986. Effects of cost sharleg on secking
care for serious and minor symptoms. Results of a rerdomized controlled trial. Ann. /n-

tern. Med. 102:246-251.

Shiller, R. J. 1973. A distributed Ing estimator derived from smoothness priorx. Econometrica
411:775-788. .

Shorrocks. A. F. 1987. Inequality between persons. In J. Extwell, M. Milgace. and P. Newman
(eds.), The New Palgrave: A Dictionary of Economics. vol. 2. p. 821. New York: Stock-
ton Press. .

Smeeding. T. M. 1991. Cross-national comparisons of inequality and poverty position. In L. Os-
berg (ed.), Economic Inequality and Poverty: Intemational Perspectives, pp. 39-59. Ar-
monk, NY: M.E. Sharpe.

Sorlie, P.. and E. Rogot. 1980. Mortality by ecmployment status in the Nationn) Longitudinal
Monality Stedy. Am. J. Epldemiol. 132:983-592.

Stefansson. C. G. 1991. Long-term uncmployment and mortality in Sweden, 1980-1986. Soc.
Sci. Med. 32:419-423,



246 Socisly and Heatth

Susser, D. 1. 1985. Union carbide and the community surrounding it: The case of a community
in Poerto Rico. Int. J. Health Serv. 15:561--583.

Susser, M., W. Watson, and K. Hopper. 1985. Sociology in Medicine, 3rd ed. New York: Oxford
University Press.

Sweeney, I., and K. Nussbaum. 1987, Sclutions for the New Work Force: Policies for a New So-
cial Contract. Cabin John, MD: Seven Locks.

Syme, S. L., N. O. Bothari, and R. W. Buechley. 1965. Cultural mobility ard coronary heart dis-
ease in ap urban area. Am. J. Epidemiol. 82:334-346.

‘Thurow, L. 1969. Poverty and Discrimination. Washington, DC: Brookings Institution.

‘Thurow, L. 1980. The Zero-Sum Society. New York: Basic Books.

Thurow, L. 1987. A surge in inequality. Sci. Am. 256:30-37.

Toennies, F. 1952 -Community and Society (trsnslated by C. P. Loomis). East Lansing, MI:
Michigan State University Press.

Treiman, D., and K Terell. 1975. Sex and the process of stams attainment: A comparison of

. working women and men. Am. Soc. Rev. 40:174-200.

Treeiman, D. J. 1977, Occupational Prestige in Comparative Perspective. New York: Academic
Press.

Tumer, J. B., R. C. Kessler, and J. S. House. 1990. Factars fecilitating adjustment to unemploy-
ment. Am. J. Community Psychol. 19:521-542.

U.S. Congress. House of Representatives. Committee on Ways and Means. 1989, Background
Maierial and Data on Programs Within the Jurisdiction of the Committee on Ways and
Means. Washington, DC: Governmeat Printing Office.

Van Hook, M. 1590. Family sesponse to the farm crisis: A study in coping. Soclal Work
35:425-431.

Vigderhous, G., and G. Fishman. 1978. The impact of unemployment and familial integration ca
changing svicide rates in the U.S.A.. 1920-1969. Social Psychiatry 13:239-248.

‘Warr, P., P. Jackson, and M. Banks. 1988. Unemployment and mental bealth: Some British stud-
tes. J. Soc. Irsuas 44:47-68.

Weber, M. 1946, Essays in Sociology (translated by H. H. Gerth and C. W. Mills). New Yari:
Oxford Univessity Press.

Weber, M. 1947. The Theory of Soclal and Economic Orgenization (translated by A. M. Hen-
derson and T. Parsons), New York: Oxford University Press.

Weisskopf, T., S. Bowles, and D, Gordon. 1983, Hearts and minds: A social model of U.S. pro-
ductivity growth. Brookings Papers on Economic Activity 2:381-450.

Westin, S. 1990. The structure of a factory closure: Individual responses to job-loss and unem-
ployment in a 10-year controlled follow-up study. Soc. Sci. Med. 31:1301-1311.

Westin, S., J. J. Schlesselman, and M. Korper. 1989. Long-term effects of a factary closure: Un-
employment and disability during ten year’s follow-up. J. Clin. Epidemiol. 42:435-441.

Whitman, S., D. Ansell, L. Lacey, B. H. Chen, N. Ebie, J. Dell, and C. W. Phillips. 1991. Pat-
temns of breast and cervical cancer screening ot three public health centers in an inner-city

urban area. Am. J. Public Health 81:1651-1653.
Williamsoa, J. Q., and P. H. Lindert. 1980. American Inequality: A Macroeconomic History.
New York: Academic Press.

Wianink, A. J. 1989. Toward Two Societies: The Changing Distributions of Incoms and Wealth

in the U.S. Since 1960. New York: Pracger.

Class, Work, and Healih
JEFFREY V. JOHNSON and ELLEN M. HALL

The inquiry into the interconnections of work, social class, and human well-being

b.ecn a basic theme in social science since the advent of the industrial revolution in

;metgenﬂ: ceotury. Interpreting these complex interrelati ionships remains a challe;
owever.

The association between lower social class position and adverse physical and me
health (Hollingshead and Redlich, 1958; Dohreawend and Dohrenwend, 1969)
been reported in the United States (Antonovsky, 1967, 1968; Kitagawa and Hau
1973; Haan et al., 1987, 1989; Williams, 1960), in Great Britain (Mammot et al., 1¢
1987, 1991; Marmot and McDowall, 1986; Carr-Fill, 1989, Smith, 1990) and in S¢
dinavia (Vagero and Lundberg, 1989; Vagero, 1991).

Social class is a powerful determinant of a multitude of factors that affect health:
c&msodalmsoum.mchasmedicalmandadethousing;memmof
ghysiml and urban environment; and individual resources, such as income and edt
tion, that reflect differential opportunities. Exposure to hazards and stresses of d:
life are also differentially distributed along social-cass lines. Thase at the lower enc
thesoctal-clas hierarchy are more likely to be exposed to chemical and physical b
mﬁswdwirwork.mbeﬂumtmedwidlmwmploymennandwhavetocommdﬁl
detericrating urban physical and social environment. Indeed, it has been suggested t
lower social-class position is characterized by meager social and individoal resour
in combination with high levels of daily stress, and that it is this imbalance, or stn
that uitimately explains the higher morbidity and mortality rates of less-advantaged
cial-class groups (Haan et al., 1989).

Itcmbenrguedthatwdaldmisdrepimaxydﬂuminantofexposumtoadvc
factors; however, the mechanisms by which class might influence health remain uné
specified. Biomedical researchers commonly employ three measures of social sta
that have been found to be predictive of adverse health outcomes: income, educati
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