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APPENDIX E: SELECTION OF ECOLOGIC COVARIATES FOR THE ACS STUDY

INTRODUCTION

The ACS Study can be considered as a hybrid design in that detailed individual information was
collected but the primary exposure variable (fine particles and sulfate) were based on measurements taken
on the city level. Thus, although the study provided data on the joint distribution of many covariates across
the study population, exposure was assessed on an ecologic level. This may not be a serious difficulty,
depending on the extent to which city-level ambient air pollution, as estimated from regularly collected data
at the beginning of the study period, represents the relevant exposure metric for individuals. On the other
hand, if these exposure metrics also represent certain characteristics inherent to the city, and these are
correlated with other city-level characteristics, then it is possible that there could be residual confounding
by these other city-level characteristics.

Our purpose for obtaining and adjusting for “ecologic covariates™ was to assess the potential bias
that could result if the latter situation pertained. We attempted to select variables that could be construed
as measuring characteristics of cities; the contextual ecologic covariates that measure a social or other
construct at the group level. Although many of the variables that we selected were aggregated from census
data (eg, mean family income), in this case they estimate a social construct, the type of social milieu that
subjects lived in, with the presumption that ones surroundings can significantly affect ones health, after
accounting on the individual level for personal, familial, or genetic risk factors. Thus, it isnot merely the
biology and behavior of individuals that affects their health, but both the physical and social environment
that individuals find themselves in (Evans and Stoddart 1990). It is also assumed that these factors act on
the local or community level; for example, if one lives in a disadvantaged neighborhood then, despite ones
own personal risk factors, the influence of the community through direct (eg, local sources of air or water
pollution) or indirect means (eg, income disparity) may adversely affect ones health (for areview of these
issues see Wilkinson 1996).

In fact, the inclusion of ecologic variables is the only way of studying group-level risk factors or
“contextual effects” (Morgenstern 1998). Susser differentiates two types of variables that represent
characteristics of groups: integral and contextual variables (1994). Variables such as the occurrence of a
natural disaster, alaw, latitude or barometric pressure that affect virtually everyone within a group are
integral variables. A contextual variable, although describing a group-level characteristic, can be obtained
from measurements at the level of the individuals making up that group. Contextual variables derived from
measurements at the individual level may represent a different construct than the individual-level variable
from which it is derived or to which it initially appears to correspond (Schwartz 1994). For example,
although the Gini Coefficient is calculated from each individual’s income in a city, the construct it measures
is the distribution of income amongst city residents.

Ininterpreting the use of these variables in the context of the ACS Study, it should be recalled that
the ACS Study was designed to enlist a highly selected cohort, whose members are not necessarily
representative of the general population of the city from which they were selected. Moreover, these
individuals likely live in diverse areas of the ¢ity for which city-level data may not be representative. Thus,
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one potentially serious limitation of adjusting for city-level ecologic variables is that these data do not
represent study subjects, and this will lead to misclassification. In addition, if air pollution also follows a
similar geographic pattern as the ecologic covariates, then it is possible that effects from air pollution could
not be distinguished from other effects measured at the same city level.

Misclassification could well be differential, in that smaller cities may be more homogeneous for these
factors than larger cities. In any event, it has been shown that nondifferential misclassification in ecologic
studies will always lead to an overestimation of effects in ecologic studies as compared to those derived
from individual-level studies, even if there are no other sources of bias (Brenner et al 1992). Whether such
effects would occur in the ACS Study is not known, but is plausible. Consider the following argument: after
adjusting for individual level covariates, one is left with residuals that are regressed on the ecologic
covariates. As one no longer can estimate the joint distributions between ecologic covariates, the study
could then be considered ecologic, so that cross-level biases could occur (Piantadosi et al 1988; Greenland
and Morgenstern 1989; Brenner et al 1992), Other effects arising from ecologic analyses could also be at
play, including nonlinear effects and not considering the entire distribution of the ecologic covariates
(Greenland and Robbins 1994).

In this appendix, we describe the variables that we have included and provide ajustification for their
inclusion.

THE ECOLOGIC COVARIATES USED IN THE SENSITIVITY ANALYSES

Because of the hybrid nature of the ACS Study, we were able to control for many individual-level-
variables. Therefore the Reanalysis Team decided to focus on contextual ecologic covariates for this part
of the analysis, There is a great deal of literature on the determinants of population health which emphasizes
the importance of contextual risk factors on individual health. For example, in their important paper on the
subject, Evans and Stoddart (1990) outline three categories of contextual risk factors for health: the social
environment, the physical environment and the health care system. These three categories guided our search
for possible ecologic confounders. A Medline search was done to find evidence of links between specific
contextual variables within these categories and mortality. For those variables for which the literature
indicated a possible health risk, we sought data from United States government sources thathad been
collected in the early 1980s for metropolitan areas or counties. Needless to say, data were not available
at this geographic resolution for all possible contextual variables.

DETERMINANTS OF HEALTH

Interest in the socioeconomic and environmental determinants of population health emerged in the
19th century with the work of public health pioneers such as Virchow, Villerme, Chadwick, and Shatluck.
It took until the 20th century, however, forresearchers to establish a body of knowledge on these broader
determinants of health (Amick et al 1995). Many studies have documented the importance of
socioeconomic determinants of health over the past 20 years, including variables such as income (Kitagawa
and Hauser 1973; Silver 1973; Pappas 1993), income disparity (Wilkinson 1992a,b; Kaplan et al 1996),
poverty levels (Hadley 1982; Menchik 1993), unemployment rates (Ferrie et al 1993), education
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(Kitagawa and Hauser 1973; Silver 1973; Weiss, et al 1992; Kunstand Mackenbach 1994), occupational
status and hierarchy (UK Department of Health and Social Security 1980), marital status, family size
(Rogers 1992), social support (Hibbard and Pope 1992), and interactions among some of these variables
(Smith and Waitzman 1994; Birch etal 1997). In turn, some of these socioeconomic determinants appear
to be associated with lifestyle “choices™ that affect health. For example, increased smoking has been linked
to lower socioeconomic status and to many health outcomes (Nelson 1994), and some studies have linked
higher levels of unemployment to increased alcohol consumption (Brenner 1987; Catalano etal 1993).
Socioeconomic status, as measured by indicators of income and education, could also exert indirect effects
that may influence individual choices about the proximity of housing to noxious facilities (Been 1994). As
well, the existence of deprived neighborhoods may have resulted in decisions to site these facilities inthese
areas, thereby discriminating against the poor or racial minorities or both (Bullard 1990; Hamilton JT.1995).
As well, people with lower “permanent” or lifetime average incomes have been observed to accept higher
health risks from occupational and environmental exposures (Graham et al 1992).

Evans and Stoddart (1990) provide a convincing and comprehensive statement concerning the
determinants of health. In their conceptualization, the determinants are organized into three interrelated
categories: (1) genetic endowment, (2) socioeconomic environment, and (3) biophysical environment.
These broad categories, in turn, condition an individual’s behavioral and biological response to external
stimuli. Although most health experts would agree that these three broad categories influence both individual
and population health, considerable disagreement exists over the relative weights to assign to each category.
Moreover, itis likely that there is considerable heterogeneity within each of these levels. This disagreement
magnifies at the definitional and technical levels (Bennett 1991).

Link and Phelan (1996) explain why socioeconomic differences in health outcomes have persisted
over time inthe face of reductions to specific population risk factors, such as poor public sanitation. These
fundamental causes may be measured in the form of, say, income and education levels, but they likely
represent more basic factors such as power, knowledge, influence, and the ability to make choices in
support of healthy lifestyles. This conceptualization does much o lluminate potential determinants of health;
however, operationalizing predictor variables that represent these can be difficult.

Wilkinson (1996) asserts the most important determinant is inequality, as measured by income and
by other associated resources. His work suggests that societies with high levels of inequality are more likely
to have unhealthy populations, so that relative levels of disparity exert a larger influence on health than
absolute deprivation. His work and the now famous Whitehall studies (Marmot et al 1995) have heightened
interest in inequality as a determinant of health.

Others have emphasized economic insecurity as akey determinant of health (Catalano 1991). This
insecurity is usually operationalized by statistically exploring the relation between anticipated unemployment
or actual unemployment and some form of health status or behavior known to affect health status (eg,
alcohol consumption). Although some equivocal results have appeared, the majority of this research
suggests that both anticipation of unemployment and actual unemployment show significant associations with
risky behavior and with negative health outcomes (Catalano et al 1993; Ferrie et al 1995).
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Taken together, these empirical findings and conceptualizations highlight the importance of
considering social, economic, and behavioral factors. Lack of control for such variables may confound the
results and falsely attribute the mortality effects to air pollution instead of correctly to some other variable
such as community-level poverty or unemployment. Care must also be taken to avoid controlling for
community-level attributes which are on the causal pathway between air pollution and mortality. Perhaps
more interesting is the potential for effect modification when air pollution combines on a nonmultiplicative
scale with other determinants of health.

Following Evans and Stoddardt (1990), the Reanalysis Team considered two broad categories of
ecologic variables: attributes of the physical environment, and attributes of human communities (including
access to health services) or the social environment.

The Physical Environment

Many aspects of the physical environment have been shown to be associated with mortality. These
include climate variables, such as daily maximum temperature, daily minimum relative humidity, daily
average barometric pressure; and the geographic variables latitude, longitude and altitude.

Weather Ambient temperature is an attribute of a place that affects almost all residents. Both extreme heat
and extreme cold are associated with increased mortality (Greenberg et al 1983; Mannino and Washburn
1989; Larsen 1990; Kinney etal 1991; Smoyer 1998), primarily from myocardial infarction, stroke and
poeumonia (Bull and Morton 1978; Danet etal 1999). Daily maximum temperature values were obtained
for all the cities in the ACS Study that had weather stations that report to the National Oceans and
Atmospheric Administration. Two variables were derived from this data: average daily maximum
temperature and average monthly variation in maximum temperature. The latter measure likely provides an
indication of the extremeness of a climate.

Barometric pressure is a contextual variable that affects everyone within aregion and at least one
study has found that barometric pressure is related to coronary and myocardial infarction deaths (Danet
etal 1999). Intime-series studies in Canada, we have found that changes in daily barometric pressure has
astrong effect on daily mortality. The Reanalysis Team was only able to obtain data on station pressure.
Station pressure is specific to the place at which it is measured and must be indexed to altitude in order to
be comparable to measurements taken in othier places. As the Reanalysis Team had no data on the altitude
of the weather stations, we could not calculate barometric pressure at this time.

Relative humidity is another contextual variable for which there is evidence of an impact on death
rates (Tselepidaki et al 1995; Salib 1997). Ina study conducted in Greece, humidity was found to have
asynergistic effect between air pollution on mortality (Katsouyanni et al 1993). However, this study applied
to very hot conditions which are not relevant to many parts of the United States. Nevertheless, the mimimum
daily relative humidity was obtained from the US National Oceans and Atmospheric Administration
(NOAA), monthly averages were derived and an average of those means was calculated. Again to provide
an indication of the extremeness of relative humidity, average monthly variation was also calculated.
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Air Conditioning There is some evidence that air conditioning has a protective effect against heat-
related mortality (Marmor 1975; Ramlow and Kuller 1990; Rogot et al 1992-1995; Seretakis etal 1997);
however, at least one study found no effect of air conditioning (Smoyer 1998). Although the Census Bureau
does have data on air conditioning use at the state level, this data is not available at the metropolitan level.
As well, although ambient temperature does impact upon everyone withina city, the air conditioning rate
does not necessarily represent a usefitl group-level variable as only those with air conditioning are affected
by it. Thus, we decided not to include this variable in the analysis.

Altitude Altitude, or altitude, appears to have a complicated relation with mortality. Although several
studies have found positive associations between altitude and death rates from emphysema (Moore et al
1982), insignificant increases were found with altitude and asthma (Sly and O’Donnell 1989). Evidence of
alink between altitude and chronic obstructive pulmonary disease is more controversial; whereas inone
study a significant positive association (Cote et al 1993) was found, in another study a significant negative
association (Coultas et al 1984) was observed. Negative associations between altitude and arteriosclerotic
heart disease (Mortimer et al 1977) and cancers of the tongue, mouth, oesophagus, larynx, lung and
melanoma (Amse] et al 1982) have also been found. Although altitude effects everyone who lives at that
distance above sea level, there are problems involved with taking an average measure of altitude throughout
ametropolitan area. For example, although there is little variation in altitude in some of the metropolitan
areas in the midwest, within the metropolitan area of San Diego it varies by 1,600 m. Thus, metropolitan
area may be an inappropriate scale of measurement for this variable.

Geographic position Latitude and longitude are two other contextual variables that were considered as
potential confounding variables. In terms of biological mechanisms, however, melanotic skin cancer may
be the only cause of death for which latitude can actually be considered to be causally related (Decarli and
La Vecchia 1986; Lee and Scotto 1993). Latitude and longitude may serve as surrogates for other
variables that, for cultural or geological reasans, vary along those geographic lines (Fabsitz and Feinleib
1980; Peter et al 1996). Because latitude and longitude are implicitly dealt with in the spatial analysis of
ecologic variables discussed in Appendix H, these variables will not be considered further here.

Gaseous Copollutants were also considered as potential confounders at the ecologic level. Daily average
concentrations of NO,, sulfur dioxide, and carbon monoxide were obtained from 1980to 1989,in addition
to the daily one-hour maximum concentrations of ozone. City-specific annual averages of these gaseous
copollutants (restricted to monitors with land use coded as residential, commercial, and mobile) for the year
1980 were used. In this analysis, monitors were restricted to those with land use coded as residential,
commercial, or mobile, in orderto avoid data from monitoring stations specifically located to monitor large
point sources of pollution which may be not be reflective of general population exposures.

Other Airborne Toxic Substances The presence or absence of toxic substances in the environment can
also be related to mortality. For example, exposure to benzo(a)pyrene from domestic and industrial coal
burning, has been found to be associated with an increased risk of lung and stomach cancer (Lawther and
Waller 1976; He et al 1991; Xu et al 1996; Nakanishi et al 1997). Although people are also exposed to
benzo(a)pyrene from car exhaust (Lawther and Waller 1976), an American study concluded that the
impact of such an exposure on lung cancer was most likely negligible compared to other more potent risk
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factors such as smoking (Higgins 1977). Unfortunately, there is little consistent data on toxic substances
such as benzo(a)pyrene available for metropolitan areas in the United States during the early 1980s, so it
is not included herein.

Water Hardness The evidence as to whether the hardness of drinking water (as measured by the
concentration of calcium carbonate, CaCQ,) isrelated to mortality is inconclusive. A source of discord
arises from national-level studies for which association have been found and studies based on smaller
regions showing no relations (Comstock 1979; Sharrett 1981). It is possible if not likely that ecologic bias
is present in these investigations {Comstock 1979; Sharrett 1981). It has also been suggested that
magnesium may have a protective effect against cardiovascular mortality (Neri and Johansen 1978;
Comstock 1979 Sharrett 1981; Borgman 1985). Despite these misgivings, we have obtained US National
Institute of Health data on water hardness from (Feinleibet al 1979; Lipfert et al 1988) and have included
it in our analyses.

Radon Gas In analytic epidemiological studies, residential exposure to radon gas has been shown to be
related to lung cancer mortality. At the county level, however, radon has a negative relation to county lung
cancer mortality rates (Cohen 1995). This discrepancy is almost certainly due to ecologic confounding in
the county level study (see Greenland and Robbins, 1994). Thus, we have decided not to include this
variables in our analyses.

The Social Environment

With the emergence of the determinants of health model of population health (Evans and Stoddart
1990) has come a concutrent interest in the effect of social factors. In conducting the sensitivity analyses
of the ACS Study, the Reanalysis Team considered a number of different social, economic and
demographic factors.

Population Dynamics Increases in urban density appear to be associated with increased mortality from
heart disease (Waddell 1983). Urban density itselfis closely associated with the total size of the community
or city as well as with traffic levels and hence with exposure to automobile-related air pollution. However,
density varies greatly over a metropolitan area, from partly rural and suburban areas to congested inner
cities. The average density of a metropolitan area is, therefore, not an appropriate measurement as it does
not approximate exposures of the residents accurately. For this reason, density was not used in the
reanalysis.

Population change, like unemployment rates, is an indicator of economic growth or decline. Anarea
that is experiencing an economic boom will likely expetience a concurrent growth in its population.
Conversely, an area that is in an economic recession will shrink as people leave to seek employment
elsewhere. We used population change as a crude indicator of what part of the boom and bust cycle the
metropolitan area experienced in the early 1980s. Itis also possible that those who are in better health are
more likely to migrate between cities in search of work. Therefore, not only is population change a
surrogate for a host of social, economic, behavioral and cultural attributes that are associated with
recessions, it may also be the healthy people who are leaving the depressed regions and moving into the
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developing ones.

Unemployment Itis generally accepted that, at the individual level, unemployment is inversely related
to health (Brenner and Mooney 1983; Sorlie and Rogot 1990). At the ecologic level, the unemployment
rates of communities have also been associated with increased mortality (Colledge 1982; Guest et al 1998;
Mansfield etal 1999). This ecologic effect may be due to an impact of the anticipation of unemployment
on health and health related behavior (Catalano et al 1993; Ferrie et al 1995). Thus, we have included
unemployment rate as a covariate in the reanalysis.

Social Inequality There is a growing literature linking social inequality to health outcomes (refer to
Wilkinson 1996). One ecologic study showed that income disparity at the state level was related to overall
mortality, even after controlling for poverty (Kennedy et al 1997). Although this study used the Robin Hood
Index, we prefer the Gini coefficient which is amore widely used measure of income disparity and hasalso
been related to increased all cause mortality (Kawachi and Kennedy 1997). The Gini coefficient is based
on a Lorenz curve of the distribution of income in a population. When income is completely equitably
distributed, each person has exactly the same income, the “curve” is a straight line (and the Gini coefficient
would have a value of 0). As the distribution moves away from equality, the Gini coefficient moves toward
1, Ithas been hypothesized that both behavioral and psychosocial factors may be partly responsible for the
association between income disparity and mortality (Wilkinson 1996). In our reanalysis, we used census
data on income groups to calculate Gini coefficients for each metropolitan area.

Crime Rate Although crime detrimentally affectsits victims, and living in an area of high crime may be
stressful and injurious, there has been little research on the relation between crime rates and health
outcomes at the community level. One recent study conducted at the state level provided an argument for
the use of rates of various categories of crime as indicators for collective well being by showing that violent
crime rates correlate with indicators of both relative deprivation (income disparity) and of low social capital
(Kawachi et al 1999). In this study, social capital was operationalized as levels of interpersonal trust within
acommunity (measured by a question on the General Social Survey) and as relative numbers of single-
parent households. In the United States, the source for crime statistics is the FBI Uniform Crime Reporting
Program which provides an index of serious crimes that includes: murder, non-negligent manslaughter,
forcible rape, robbery, aggravated assault, burglary, larceny-theft, and motor vehicle theft (US Bureau of
the Cesus1988). Unfortunately, crime statistics are not very reliable and the Census Bureau issues them
with the warning that “data on serious crimes have not been adjusted for under-reporting; this may affect
comparability among geographic areas or over time,” (US Bureau of the Cesus1988). For this reason,
crime was not used in the reanalysis.

Poverty Although poverty is generally thought of as an individual attribute, it is also relevant to think of
communities as expetiencing poverty. Although it has been shown repeatedly that poverty is related to
mortality at the individual level (refer to Hahn et al 1996), less research has been done into the health
effects of poverty on the community level. Nevertheless, the US Census Bureau has recently conducted
important research on “poverty areas” (www.census.gov/socdemo/www/povarea.html). They found

that poverty areas were significantly different from other areas in a number of essential ways, including
racial composition, household composition, unemployment rates, average earnings, and levels of
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education. Of particular relevance to our reanalysis is the finding that people who lived in poverty areas
were more likely to have had a “health condition for at least the last six months which made it difficult
for them to take care of personal needs (such as bathing or dressing) or go outside the home alone”. A
number of epidemiological studies have also found significant detrimental health effects of living in a
poverty area, even after controlling for individual variables such as race, income, education, and
smoking (Haan et al 1987; Carr et al 1992; Geronimus et al 1999; Polednak 1998; Waitzman and
Smith 1998; Yen and Kaplan 1998, 1999). In our reanalysis, both poverty rates and per capita income
variables were used to investigate the impact of the poverty on the findings.

Race Living in apoor neighborhood seems to have a more significant effect on African-Americans than
on whites (Polednak 1993; Geronimus et al 1999). In the United States, race is clearly related to mortality
atthe individual level. Because the ACS cohort is predominantly (94%) white (Pope et al 1995), the impact
of'this relation on our analysis is not expected to be great. However, there are large differences between
cities in terms of the proportion of African-Americans. As an ecologic variable, there is at least one study
that examined proportion of African-Americans in a community as a contextual variable. This study found
that living in a predominantly black, poor neighborhood had a significantly higher risk of mortality than living
in a predominantly white poor neighborhood (Geronimus et al 1999). Studies of environmental justice have
also shown that African-American communities are more likely to be burdened with toxic waste sites and
industries that produce toxic pollution. As many of the pollutants from such sites are known to affect health,
it seems reasonable to assume that the proportion of African-Americans in a community might impact
mortality rates. Because other studies have shown that Hispanic and Native American communities are
often also burdened in this way (Bullard 1993), the proportion of White Americans in a community will also
be considered as an indirect measure of the proportion of minority group members residing in a city.

Education A greatdeal of research has shown differences in mortality according to education attainment
(Feldman et al 1989; Christenson and Johnson 1995; Elo and Preston 1996). It is possible that these
differential mortality patterns may be related to differences in health related behaviors. Studies have shown
that most of the known risk factors for heart disease are more prevalent amongst less educated people
(Garrison et al 1993). In another individual level study, Clay and collegues (1988) found that higher
mortality rates among the undereducated were attributable to higher levels of smoking-related deaths.
Although a cursory Medline search did not reveal any health articles which used education as a contextual
ecologic variable, because education was found to be an important variable at the individual level, through
the alternate models analysis, the Reanalysis Team decided to examine it as an ecologic variable as well.
We calculated the percent of persons 25 years of age and over who had responded on the census that they
had completed four years of secondary schooling or had completed some post-secondary education, and
used this as a measure of the education levels of a city. We postulated that the education levels of a city
might act as a surrogate measure of the type of economy of that city and of the predominance of certain
health related behaviors in that city.

In light of these arguments, the predominance of health-related behaviors within a community might

also be a relevant variable to study. Unfortunately, there is no reliable data available at the level of
metropolitan areas regarding such things as diet, smoking, and exercise.
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Serum Iron Levels Although there is inconsistent evidence that iron serum levels are a biomarker for
elevated mortality risks (refer to Meyers 1996), such data are not available at the ecologic level. Although
exposure to iron in air or water might be an appropriate variable to measure at the ecologic level, blood
serum levels themselves do not represent a group exposure.

Health Care Services Atthe individual level, persons without health care insurance are at higher risk of
mortality than those with insurance (Brown et al 1998). Medical insurance rates are available at the state
level, but not at the metropolitanlevel. These state wide medical insurance rates have been shown to be
associated with mortality rates (Kaplan et al 1996). This study also found that the prevalence of uninsured
persons is highly correlated with income disparity, therefore by including income disparity we may control
in part for health insurance prevalence.

Health services indicators that are readily available at the city level include the number of hospital
beds and the number of physicians per capita. At least one study bas found that the number of hospital beds
is positively associated with hospitalization rates for respiratory disease, yet the number of physicians is
negatively associated with this outcome (Morris and Munasinghe 1994). The cause-effect relation between
health service provision and health outcomes is complex. Although access to health care can have a large
impact upon the health of individuals within a community, health care services also tend to locate in areas
which have greater health care needs.

Infant Mortality Rates Infant mortality rates (IMR) are often used as measures of development and
especially of health care provision at the national level. Within the United States, IMR has beenused as an
outcome measure when examining racial differences in reproductive health (Geronimus 1986). IMR in the
United States is highly correlated to both the percentage of African-Americans in acommunity and to the
level of poverty within that community. Most of the influence of these two factors may be captured through
some of the other ecologic covariates we used, such as poverty rates, mean income and percent African-
American. Acute exposure to Pollution levels have been found to be may be related to IMR (Woodruff
etal 1997; Loomis et al 1999), raising the possibility of over adjustment. For all of these reasons, the
Reanalysis Team did not use IMR as an ecologic covariate.

Summary of Ecologic Covariates Included

Table E.1 shows those ecologic variables that were evaluated by the Reanalysis Team. This table
lists the variable, key studies that provide evidence that the variable may or may not be linked to health
outcomes, whether the Reanalysis Team analyzed the variable, the source of data for the variable and how
the variable was derived.

Part IT Appendix E Page 9



REFERENCES

Amick B, et al 1995. Introduction. In: Amick B. et al (eds.) Society and Health, pp. 3-17. Oxford
University Press, New York.

Amsel J, Waterbor JW, Oler J, Rosenwaike I, Marshall K. 1982. Relationship of site-specific cancer
mortality rates to altitude. Carcinogenesis. 5:461-465.

Been V. 1994, Unpopular neighbors: Are dumps and landfills sited equitably? Resources 115:16-19.

Bennett D. 1991. Explanation in medical geography: Evidence and epistemology. Social Science and
Medicine 33:339-346.

Birch S, et al. 1997. Heterogeneity in the determinants of health? An ernpirical analysis of the smoking-
health relationship in socioeconomic context. Centre for Health Economics and Policy Analysis. McMaster
University, Hamilton Ontario.

Borgman RF. 1985. Dietary factors in essential hypertension. Progress in Food & Nutrition Science.
9(1-2):109-147.

Brenner M.H. 1987. Economic change, alcohol consumption and heart disease mortality in nine
industrialized countries. Social Science and Medicine, 25:119—-132.

Brenner MH, Mooney A. 1983. Unemployment and health in the context of economic change. Social
Science & Medicine. 16:1125-1138.

Brenner MH, Savitz DA, Jockel KH, and Greeland S. 1992. Effects of nondifferential exposure
misclassification in ecologic studies. Am J Epidemiol. 135:85-95.

Brown ME, Bindman AB, Lurie N. 1998. Monitoring the consequences of uninsurance: a review of
methodologies. [Review] [89 refs] Medical Care Research & Review. 2:177-210.

Bull GM, Morton J. 1978. Environment, temperature and death rates. Age & Ageing. 4:210-224.

Bullard RD. 1990. Dumping in Dixie: Race, class, and environmental quality. Westview Press, Boulder,
Colorado.

Bullard RD. 1993. (editor) Confronting Environmental Racism: Voices from the Grassroots, Boston: South
End Press.

Carr W, Zeitel L, Weiss K. 1992. Variations in asthma hospitalizations and deaths in New York City.
American Journal of Public Health. 82(1):59-65.

Part IT Appendix E Page 10



Catalano R. 1991. The health effects of economic insecurity. Review. 68 refs. American Journal of Public
Health. 9:1148-1152.

Catalano R, etal. 1993 Job loss and alcohol abuse: A test using data from the epidemiologic catchment
area project. Journal of Health and Social Behaviour 34:215-223.

Christenson BA, Johnson NE. 1995. Educational inequality in adult mortality: an assessment with death
certificate data from Michigan. Demography. 2:215-229.

Clay CM, Dyer AR, Liu K, Stamler J, Shekelle RB, Berkson DM, Paul O, Schoenberger JA, Lepper M,
Lindberg HA, et al. 1988. Education, smoking and non-cardiovascular mortality: findings in three Chicago
epidemiological studies. International Journal of Epidemiology. 2:341-347.

Cohen BL.1995. Test of the linear-no threshold theory of radiation carcinogenesis for inhaled radon decay
products Health Physics. 2:157-74.

Colledge M.1982. Economic cycles and health. Towards a sociological understanding of the impact of the
recession on health and illness. Social Science & Medicine. 22:1919-1927.

Comstock GW.1979. Water hardness and cardiovascular diseases. American Journal of Epidemiology.
4:375-400.

Cote TR, Stroup DF, Dwyer DM, Horan JM, Peterson DE. 1993. Chronic obstructive pulmonary disease
mortality. A role for altitude. Chest. 4:1194-1197.

Coultas DB, Samet JM, Wiggins CL. 1984. Altitude and mortality from chronic obstructive lung disease
in New Mexico. Archives of Environmental Health. 5:355-359.

Danet S, Richard F, Montaye M, Beauchant S, Lemaire B, Graux C, Cottel D, Marecaux N, Amouyel
P. 1999. Unhealthy effects of atmospheric temperature and pressure on the occurrence of myocardial
infarction and coronary deaths. A 10-year survey: the Lille-World Health Organization MONICA project
(Monitoring trends and determinants in cardiovascular disease). Circulation. 1:E1-7.

Decarli A, La Vecchia C. 1986. Environmental factors and cancer mortality in Italy: correlational exercise.
Oncology. 2:116-126.

EloIT, Preston SH. 1996. Educational differentials in mortality: United States, 1979-1985. Social Science
& Medicine. 1:47-57.

Evans RG, Stoddart GL. 1990. Producing health, consuming health care. Social Science and Medicine
31:1347-1363.

Fabsitz R, Feinleib M. 1980. Geographic patterns in county mortality rates from cardiovascular diseases.

Part IT Appendix E Page 11



American Journal of Epidemiology. 3:315-328.

Feinleib M, Kannel WB, Tedeschi CG, Landau TK, Garrison RJ. 1979. The relation of antemortem
characteristics to cardiovascular findings at necropsy--The Framingham Study. Atherosclerosis.34(2):145-
57.

Feldman JJ, Makuc DM, Kleinman JC. 1989. Comoni-Huntley J. National trends in educational
differentials in mortality. American Journal of Epidemiology. 5:919-933,

Ferrie JE, et al. 1995. Health effects of anticipation of job change and non-employment: Longitudinal data
from the Whitehall study. British Medical Journal 311:1264-1269.

Garrison RJ, Gold RS, Wilson PW, Kannel WB. 1993. Educational attainment and coronary heart disease
risk: the Framingham Offspring Study. Preventive Medicine. 1:54—64.

Geronimus AT. 1986. The effects of race, residence and prenatal care on the relationship of maternal age
neonatal mortality. American Journal of Public Health. 76(12):1416-1421.

Geronimus AT, Bound J, Waidmann TA. 1999. Poverty, time, and place: variation in excess mortality
across selected US populations, 1980-1990. Journal of Epidemiology & Community Health. 6:325-34.

Graham JD, et al. 1992. Poorer is riskier. Risk Analysis 12:333-337.

Greenland S, Morgenstern H. 1989. Ecologic bias, confounding, and effect modification. Int J Epidemiol.
18:269—274. Review.

Greenland S, Robbins J. 1994. Invited commentary: Ecologic Studies—Biases, Misconceptions, and
Counterexamples. Am J Epidemiol. 139:747-760.

Greenberg JH, Bromberg J, Reed CM, Gustafson TL, Beauchamp RA. 1983. The epidemiology of heat-
related deaths, Texas—1950, 1970-1979, and 1980. American Journal of Public Health. 7:805-807.

Guest AM, Almgren G, Hussey JM. 1998. The ecology of race and socioeconomic distress: infant and
working-age mortality in Chicago. Demography. 1:23-34.

Haan M, Kaplan GA. 1987. Camacho T. Poverty and health. Prospective evidence from the Alameda
County Study. American Journal of Epidemiology. 6:989-998.

Hadley J. 1982. More Medical Care, Better Health? An Economic Analysis of Mortality Rates. Urban
Institute Press, Washington.

Hahn RA, Eaker ED, Barker ND. 1996. Teutsch SM. Sosniak WA.. Krieger N. Poverty and death in the
United States. International Journal of Health Services. 4:673—-690.

Part IT Appendix E Page 12



Hamilton JT. 1995. Regression with Graphics. Belmont, CA: Wadsworth.

Hamilton JT. 1995. Testing for environmental racism: Prejudice, profits, political power? Journal of Policy
Analysis and Management 14:107-132.

He, XZ, Chen, W, Liu, ZY, Chapman RS. 1991. An epidemiological study of lung cancerin Xuan Wei
County, China: current progress. Case-control study on lung cancer and cooking fuel. Environmental Health
Perspectives. 94:9-13.

Hibbard JH, Pope CR. 1992. Women's employment, social support and mortality. Women and Health
18:119-133.

Higgins IT.1977. Epidemiology of lung cancer in the United States. IARC Scientific Publications.
16:191-203.

Kaplan GA, Pamuk ER, Lynch JW, Cohen RD, Balfour JL. 1996. Inequality in income and mortality in
the United States: analysis of mortality and potential pathways BMJ. 7037:999-1003.

Katsouyanni K, Pantazopoulou A, Touloumi G, Tselepidaki I, Moustris K, Asimakopoulos D, Poulopoulou

G, Trichopoulos D. 1993. Evidence for interaction between air pollution and high temperature in the
causation of excess mortality. Source Archives of Environmental Health. 4:235-242.

Kawachi I, Kennedy BP. 1997. The Relationship of Tncome Inequality to mortality: Does the Choice of
Indicator Matter? Social Science and Medicine. 45(7):1121-1127.

Kawachi I, Kennedy BP, Wilkinson RG. 1999. Crime: social disorganization and relative deprivation.
Social Science & Medicine. 6:719-731.

Kennedy BP, Kawachi I, Lochner K, Jones C, Prothrow-Stith D. 1997. (Dis)respect and black mortality.
Ethnicity & Disease. 3:207-214.

Kinney PL, Ozkaynak H. 1991. Associations of daily mortality and air pollution in Los Angeles County.
Environmental Research. 2:99-120.

Kitagawa EM, Hauser PM. 1973. Differential Mortality in the United States: A Study in Socioeconomic
Epidemiology. Harvard University Press, Cambridge.

Kunst AE, Mackenbach JP. 1994. The size of mortality differences in nine industrialized countries.
American Journal of Public Health. 84:932-937.

Larsen U, 1990. The effects of monthly temperature fluctuations on mortality in the United States from
1921 to 1985. International Journal of Biometeorology. 3:136-145.

Part IT Appendix E Page 13



Lawther PJ, Waller RE. 1976. Coal fires, industrial emissions and motor vehicles as sources of
environmental carcinogens. Review. 37 refs. IARC Scientific Publications. 13:27-40.

LeeJA, ScottoJ. 1993, Melanoma: linked temporal and latitude changes in the United States. Cancer
Causes & Control. 5:413-418.

Link BG, Phelan JC. 1996. Editorial: Understanding sociodemographic differences in health-The role of
fundamental social causes. American Journal of Public Health. 4:471-473.

Lipfert FW, Malone RG, Daum ML. 1988. A Statistical Study of the Macroepidemiology of Air Pollution
and Total Mortality. Brookhaven National Laboratory, April, BNL 52122 US-404.

Loomis D, Castillejos M, Gold DR, McDonnell W, Borja-Aburto VH. 1999. Air Pollution and Infant
Mortality in Mexico City, Epidemiology. 10(2):118-23.

Mannino JA, Washburn RA. 1989. Environmental temperature and mortality from acute myocardial
infarction. International Journal of Biometeorology. 1:32-35.

Mansfield CJ, Wilson JL, Kobrinski EJ, Mitchell J. 1999. Premature mortality in the United States: the
roles of geographic area, socioeconomic status, household type, and availability of medical care. American
Journal of Public Health. 6:893—898.

Marmor M. 1975. Heat wave mortality in New York City, 1949 to 1970. Archives of Environmental
Health. 3:130-136.

Marmot MG, etal. 1995. Explanations for social inequalities in health. In: Amick B. (eds.) Society and
Health, pp. 172-210. University Press, New York.

Menchik PL. 1993. Economic status as a determinant of mortality among black and white older men: Does
poverty kill? Population Studies 47:427—436.

Meyers DG. 1996. The iron hypothesis does iron cause atherosclerosis? Clinical Cardiology. 13:925-929.

Moore LG, Rohr AL, Maisenbach JK, Reeves IT. 1982. Emphysema mortality is increased in Colorado
residents at high altitude. American Review of Respiratory Disease. 2:225-228.

Morgenstern H. 1998. "Ecologic Studies,” in KJ Rothman and S Greenland (eds.) Moderm Epidemiology,
Second Edition, (Lippincott-Raven Publishers: Philadelphia).

Morris RD, Munasinghe RL. 1994. Geographic variability in hospital admission rates for respiratory disease
among the elderly in the United States. Chest. 4:1172-1181.

Mortimer EA, Monson RR, MacMahon B. 1977. Reduction in mortality from coronary heart disease in

Part II Appendix E Page 14



men residing at high altitude. New England Journal of Medicine. 11:581-585.

Nakanishi Y, Chen S, Inutsuka S, Ma Y, Jiang X, Hara N, Sera N, Tokiwa H. 1997. Possible role of
indoor environment and coal combustion emission in lung carcinogenesis in Fuyuan County, China.
Neoplasma.1:69-72.

Nelson MA. 1994. Economic impoverishment as a health risk: Methodologic and conceptual issues.
Advances in Nursing Science. 16:1-12.

Neri LC, Johansen HL. 1978. Water hardness and cardiovascular mortality. Annals of the New York
Academy of Sciences. 304:203-221.

Pappas G. 1993. The increasing disparity in mortality between socioeconomic groups in the United States,
1960-1986. The New England Journal of Medicine 329:103-109.

Peter I, Otremski I, Livshits G. 1996. Geographic variation in vascular mortality in Eurasia: spatial
autocorrelation analysis of mortality variables and risk factors. Annals of Human Biology. 6:471-490.

Piantadosi S, Byar DP, Green SB. 1988. The ecological fallacy. Am J Epidemiol. 127:893-904.

Polednak AP. 1993. Poverty, residential segregation, and black/white mortality ratios in urban areas.
Journal of Health Care for the Poor & Underserved. 4:363-373.

Polednak AP. 1998. Mortality in Hartford, Connecticut: a comparison with the South Bronx, New York.
Journal of Urban Health. 3:550-557.

Pope CA, Thun MJ, Namboodiri MM, Dockery DW, Evans JS, Speizer FE, Heath CW. 1995.
Particulate air pollution as a predictor of mortality in a prospective study of US adults. Am J Respir & Crit
Care Med 151:669-674.

Ramlow JM, Kuller LH. 1990, Effects of the summer heat wave of 1988 on daily mortality in Allegheny
County, PA. Public Health Reports. 3:283-289.

Rogers RC. 1992. Living and dying in the USA.: Sociodemographic determinants of death among blacks
and whites. Demography 29:287-303.

Rogot E, Sorlie PD, Backlund E. 1992-1995. Air-conditioning and mortality in hot weather [see
comments]. Comments Comment in: Am J Epidemiol. 4:442-445, Comment in: Am J Epidemiol. 1:99.
American Journal of Epidemiology. 1:106-116.

Salib E. 1997-1998. Elderly suicide and weather conditions: is there a link? [see comments]. Comments
Comment in: Int J Geriatr Psychiatry. 1:66. Source International Journal of Geriatric Psychiatry.
9:937-941.

Part IT Appendix E Page 15



Schwartz S. 1994. The Fallacy of the Ecological Fallacy: The Potential Misuse of a Concept and the
Consequences. American Journal of Public Health; 5:819-824.

Seretakis D, Lagiou P, Lipworth L, Signorello LB, Rothman KJ, Trichopoulos D. 1997. Changing
seasonality of mortality from coronary heart disease. JAMA. 12:1012-1014.

Sharrett AR. 1981. Water hardness and cardiovascular disease. Circulation. 1:247A—250A.

Silver M. 1973. An econometric analysis of spatial variations in mortality rates by age and sex. In: Fuchs,
V.{ed.) Essays in the Economics of Health and Medical Care, pp. 161-227. Columbia University Press,

New York.

Sly RM, O'Donnell R. 1989. Lack of effect of geographic elevation on mortality from asthma. Annals of
Allergy. 6 Pt 1:495-497.

Smoyer KE. 1998. A comparative analysis of heat waves and associated mortality in St. Louis, Missouri
1980 and 1995. International Journal of Biometeorology. 1:44-50.

Sorlie PD, Rogot E. 1990. Mortality by employment status in the National Longitudinal Mortality Study.
American Journal of Epidemiology. 5:983-992.

Tselepidaki IG, Asimakopoulos DN Katsouyanni K, Moustris C, Touloumi G, Pantazopoulou A. 1995.
The use of a complex thermohygrometric index in predicting adverse health effects in Athens. Source
International Journal of Biometeorology. 4:194-198.

UK Department of Health and Social Security. 1980. Inequalities in Health: Report of a Research Working
Group (Often called the Black Report). Her Majesty's Stationary Office, London.

US Bureau of the Census. 1988. County and City Data Book, US Government Printing Office, Washington
DC.

Waddell CE. 1983. Population crowding and death rates due to heart disease. Ecology of Disease.
4:271-275.

Waitzman NJ, Smith KR. 1998. Separate but lethal: the effects of economic segregation on mortality in
metropolitan America. Milbank Quarterly. 3:341--373. 304.

Weiss BD. 1992, Health status of illiterate adults: Relation between literacy and health status among
persons with low literacy skills. Journal of the American Board of Family Practitioners 5:257-264.

Wilkinson RG. 1992a. Income distribution and life expectancy. British Medical Journal 304:165-168.

Part IT Appendix E Page 16



Wilkinson RG. 1992b. National mortality rates: The impact of inequality. American Journal of Public Health
82:1082-1084.

Wilkinson RG. 1996. Unhealthy Societies: The Afflictions of Inequality. Routledge, London.

Woodruff TJ, Grillo J, Schoendorf KC. 1997. The relationship between selected causes of postneonatal
infant mortality and particulate air pollution in the United States, Environmental Health Perspectives.

105(6):608—612.

YenIH, Kaplan GA. 1998. Poverty area residence and changes in physical activity level: evidence from
the Alameda County Study. American Journal of Public Health. 11:1709-1712.

YenIH, Kaplan GA. 1999. Poverty area residence and changes in depression and perceived health status:
evidence from the Alameda County Study. International Journal of Epidemiology. 1:90-94.

Xu Z, Brown LM, Pan GW, Liu TF, Gao GS, Stone BJ, Cao RM, Guan DX, Sheng JH, Yan ZS,

Dosemeci M, Fraumeni JF, Blot WJ. 1996, Cancer risks among iron and steel workers in Anshan, China,
Part IT: Case-control studies of lung and stomach cancer. American Journal of Industrial Medicine. 1:7-15.

Part IT Appendix E Page 17



‘8861 “oog e AN Luno)

AU} UL PO ‘486 1-0861 908

pue xog 93y Ag ([pwowradxs)
soewpnsy uonemdog Ajuno)
SNSUS)) Syl JO Neaing ) SY} WOl

B1Ep £41S (0861 ‘1 1dy)
Swsnoy pue vonendod Jo snsuan)

0861 UIOIJ SIBAMIJOS SONA[0aD)

"8861 “ood ereq
Ay AunoD ay ur payo ‘0861 ‘1
[udy jo se Susnoy pue uone[ndog

"a08]
uerseane)) Jo Suroq S soA[asuIay)

AJ1sse[o oM 0861 UE VSN S
ut Sutpisal suosrad Jo jusosad oy,

"90R1 J[OR[q JO SUI2(q 5B SIA[SWLY)

Ayisse[o oym 0861 U1 VSN 33
Ul Suiprsaa suosiad Jo yuaazad oy,

0861

£661 TEUPAIOJ ‘6661 T8 19 SIUITUOLSD

£661 Jeupalod ‘6661 [B 12 SHWIUOISN)

S[qELIeA ST} JOJ S[01 [BShEd

B JO Q0USPIAR I[I] 51 910U} SB SJBHIBADD

91801002 UE SE Pasn JOU Sem J] 'SanID

JO 2Z1S SAIB[2] A1) JNOGE UOIRULIOFUL

e1R(] SIOIAIAS HIBSH

A S JUS0I3]

URSLIAUNY
A UROLIJY U010 g

Anmunuo)) Jo vopsodwo)) [y

Jo snsua) g6 1 N Wwoxy 101 VSN 2 Jo uonendod sy, ap1acId 0] pauIeIqoO SEM 9]qRLIBA SIYT x vone[ndod Tejo],
*S3UIOOINO P[EY
01 syInqInuos uolgal ueyodonaw € Jo
AISuUAp 91} 1B} SOUSPIAS S| SI 18], x Ansuap uonendod
‘8861
ooy v1e(T AN Auno)) ay) ur
pano ‘a8upy) fo sjuauodwioy) yum
Aquno) 4q sapouiysg uoyvindod ‘9861 9861 PUe 0861
9867 ‘snsusy) 21y} Jo neamng PUE 0861 U99MI2qQ SIUSPISI JO usamisq uonendod
S 2yl uo paseq st am3By sy, Rqumu ur a5ueyo jou Jeaolad ST, £861 1PPPeM p. ur sfuey)
ee(] oydeiSouwag
BIE(J JO aaInog S[QELIEA JO UONEALIS(] ATELON YIM Jul] SuIMoyg salpryg

SIIRLIBAOD) [ENURI0

#J2(] JO 3omog pue uondidss(] S|qELEA )M PIISPISUC)) SHBLIEACD) 2130[00H "*H J[qeL




8861 Sjood e A1) Aumo)

30 UI P30 ‘986 “sonsuEIS
endsof 1 “o8esny) “UonEI0sSY
[edsop ueoLIBUIY [192In08

8861 “Joog ered A1) Auno)

U} UL Py UOHIPS 9861 ‘SN W
Ul uonnqysi(] pue soNsLISORIE))
uBIDISAYd “JJ ‘oFeonD)
‘UOIIRID0SS Y [BOIPaTA] URDLIDUIY

BIqE|teA
S1 BJEp [3A2] 0150[092 2[qEIINS ON

‘[oA9] o180[022
o} 1B 9[qE[IeAR BIED S]qEINS ON

"[2A3] AB)S AU I8 J[qR[TRAR ATUO
S[ £9JE1 2OURINSUT YIJeat] UO BIe(]

"SUMLICJBUeS
PUE SOWION JUIDSI[EAUOD ‘SauIoy
a8e-p[o Surpnox» ‘(pate)sidor
-Un pue parsigal) spendsoy

Tre Jo (5861 ‘0¢ Joquaydag)
Asams B wolg 6861 °T Atr

Jo se uonejndod 1uspIsal 000001
Iad spaq [endsoy Jo equunu o1fJ,

6861

*I Ang 3o se uone[ndod Juspisal
000°001 12d $35S2IPPE UMOTD] 1A
suetoIsAyd [erspaJ-uou ‘aAnoe
AJreuorssayoid Jo raquunu oy 7,

JUSWIUOITAT 33 JO 5193dSYy TUIOU029-01208

Ayeyiour pue
ayejul UOIl uaamiaq JUI] B JO SOUIPIAS
QAISN[OUCOUL SPULY 966] SISAdN

(6661 [2 12 SToo]

{L661 18 1 IIupoop ) Juaunsnipeiaao Jo
Anpqissod st Surstel ‘uonnpjod ae gum
POIB[ALIOS 9 OSTe vt Y] “SUSLISUIY
ueoLTY Jo s3euaored pue [oas]

Audaod qog ynm paefeIred AT

9667 [¢ 10 vefdey] pue 8661 [¢ 10 umolg

661 SyBuiseunjy pue SLUOTY

$661 2yBulseuniy pue SO

X S[OAS] WIIAS U]

X 91 flfenour juesu

noresnpa
JO [943] pue

20wl “xas ‘ofe Aq amo

x [ROTPSUE 0} 55900V

SOURIMSUI [BIIPSUL
x s o8ejuaniag

SJUISPISAI 000001
A Iod spaq rendsory

SJUSPISaI 00O 001
A Jod sueroisAyg

£Je(] JO 90IN0Y

a]qeIIEA JO UOTBALIS(]

AN[EHOI MM Jur] Surmoys sampnig

S9IBLIBAQY) [BHUSIO]




erep £41S (0861 ‘T 11dy)
Smsnoy pue uonrendod Jo snsus))

0861 WoIy aremyos sank]osn

eep
‘€A1S (0861 ‘1 1udy) ‘Suisnoy
pue uonemdod jo snsua)

0861 WO ATBMITOS SINA[OD)

8861 ooy

ERQ A1) AJUnoD oy ul payd ‘O
oy ade] Aremmumg ‘Fuisnop pue
uonendod Jo snsua)) 0861 pue
©DS-M-98 Pue OS-ONM 98 DS
-ONI-98 ‘08-§-98 ‘OS-AN-98 SON
‘g7-d seueg ‘spoday uonendog
UL “SNSUS)) 9Ly} JO neamg S

8861 “yoog

BIR( AL AIUnop sy ui pajro
‘[enuue ‘Sealy 2307 PUE S21elS Ul
juswiojdwsun pue yuswiopdwy
‘sansnel§ Joqe Jo neang S

sonAjoaD erep (0861 ‘1 [HdY)
Suisnoy pue vore[ndo Jo snsus)
0861 WO0g SIeMy0s soNA[0aD

'9L6T "Te 19 YooAyg
ul pIUIpno se 661 107 Elep
dnos8 awosur o payenaed

JOAD

pue sreak ¢z suosiad Jo Jaquanu
Te101 1) Aq PapIAIP 9Fa[]0o

Jo sxeak owios Jo Jooyss Yy

Jo s1eak  pajarduos pey Aay)

TR PABIIPUI oYM JOP[O IO 258

Jo sxeak ¢z suosiod Jo saquumu o],

syuapuadap Jo

Joquunu pue ‘a3e ‘azZIs L[Iurey yot)
01 o13190ds [949] Auwacd sy mofaq
FuA[] e palJISse[ 2I9M OUYM 661
Ul senplArpu yo Juaoiad ayJ,

9861
u pafojduwoun s1em oy a010]

INOqe] UBI[IAIO [€10} JO JUSOIag

*6L61 10] swoour ended 1o

L661
Apauuay pue TIBMEY] ‘9661 UOSUDIAN

£661 [¢ }o UOSLLEL)
16861 [® 10 UBWIP[2d ‘9661 UoIsaid pue
o[ ‘9861 1219 B[ ‘5661 UOSUASLIYD

7861 A2[PRH ‘€661 JOYIUS ‘€661
yeupajod 8661 NeUPS[od (9661 ueldey
‘1861 1B 19 uBeH 6661 [ 19 SNWMIUOIAY

£661
Te R SUIB] ‘€661 T8 10 OUR[EIED) ‘7861
98paro) ‘£g61 AUCOA pue Isuuslg

£661 “[e 10 seddeq
‘€/61 Josne] pue emeSeITy (CL61 JOALIS

A

TONI300 TUID

UOI1BINPS [000S
Y31y YIm JuooIsg

a1el
Auaaod [enpiarpur

ayel yuawfoydwaup)

6L61 W
SWOdUL [ENUE U]

BYE(T JO 90IN0G

J[qELIEA JO UONBALIS(]

ANTEHOIN YA Yur'] Suimoyg saIpmg

S3IRLIBACY) [EQUIOJ




UOHRNSIWPY susydsouny

PUE DTUEa2() [BUOIIEN] 91} JO
JIUSD BIE( SHBWI]) [BUONEN SN
oy £q sn o} pepiaoxd sem ejep T,

-uonensunupy susydsouny

PUE STITES2() [EUONEN] [} JO
I8jua) BIR(] SNBILD [eUONEN SN
o1y Aq sn 01 pap1aoid sem wEp Sy,

"8861 “ood ere( A1) Luno)

oy w1 pANI) °SAI0UTR JUSUINOIOJUD
MB[ [820] W01} UOTJRULION]

Jo uonnqInuos AIeunjoA sy

wol pafidwios s1 yo1gm weisorg
Sunioday swir) uueriun 16,1 YL

SIBLILAOD 2150[02 O]} S8 PIsh Sem
uonereA A[uow STy} Jo aferoae
SYUL "pSUIEIO SBA SAISHIIUT 6361
01 0861 STEaK 2y} JoJ JIoYuaIye,
ot aanyesadie) A[lep uminmxew

uI uoljeLIeA ATYIUOW Sy T

"alelIeA0O D130]023

ay; se pasn sem saSeidAr Ajpuow
T[e Jo a8eioAr a1, “Gluow

Aq poSeIoAR SBM SAISN[OUT 6861

03 0861 STeaA 9} 105 JIoyuaI[E]
u1 aanjeradua) AJTep WNWTXEIA

[9A9] 0130002
Y} JB S[qEIBAR BYED S[qBIMNS ON

HOYod SOV 21 103

Jqe[leAe sI eep [9A43] [EnpLAlpUl
JIAMOY S[AAS] 21801099

a1 1 S[qE[[BAR BIEP O[qRI[I ON

seare JeonyderSoss

s50108 2Jedlos 0 JMOYJIp

11 axewr Aewn yYoym Surpodsiispun
Ioj parsnipe 10U aIe sIaquUINU
asoy] ‘9361 0] uonendod

oy} £q PapIAIp SI9m SIDQUINU

[2103 9L, "YoUI S[2IY2A 1030

PUE Pou-Ausore[ ‘Are[dInq “nesse
paearidse ‘A1oqqoa “ader sjqroioy
“oyy3ne[suewt JuadiSouucu
“IOPIMUI :GY6T UT SAWILID FULMOT[Of
ay] Jo saouapIou] papiodal oy,

9L61 Ne8ped

pue 1080 ‘6861 USSIET (EY6] [8

19 B19qUIRID) ‘6661 I8 1 JuelIoD ‘6661
2 19 19UB(T ‘361 UOHOJ PUE [[ng

"SISA[EUR-0 ST} UI £Jep SWILID 9sh

0} a1qissoduul 31 opew J[qE[IeAR BIEp A}
s swa[qoxd oY, ‘(6661 UOSUIYIIAM
pue Apauuay “IoTMEY]) SSUIoNNO [i[esy
0} S9)E1 SIS JO asuBAa[al [enusiod

o) UMOYS ser] Aprys dUo JSEI] I8 S[IYM

aameradurs)
UNKITXEW

U UOTJELIEA
A[aour ueajy

ameradway AJrep
WNUIXEW VBN

eRQ SIEWIID

wia

S[AISOJI] ATRIUSPSS

el WL

BIB(] JO 20In0g

S[qEIIEA JO UOTIRALIS(]

AELOIN YA UL Sulmoys salpmg

SAIBLIBAOY) [ENUI0]




‘uonENSIUNUpY spsydsouny
pue OTUE20() [EUONEN 31} JO
131UR0) BIB(] OHEWIT) [EUOnEN S

‘uoTRnsSINEWLpY sueydsouny

puB S1UBII() [RUOTEN] 31} JO
Ja1ua)) BIR(] 2NEWID [BUOnRN S}
oy £q st 01 popracad sem ejep ay T,

‘oneEAsSIWpY daydsouny

pue Sleas() [euoneN aygy jo
IS|UR7) BIB(] STy’ [euoleN S
a1 £q sn 0} pap1aoad sem eyep o,

J2AS] 2718 9T I8 S[qR[IEAR A[UO
sT asn SUIIONIPUOS-IIE UO BIB(]

VVON 21} woy a[qe[leie

ejep amssoxd uone)s Arep

a1} Jo o aInssald sLmeworeq J0f
anfea seudosdde ue aye[nopes o1
a]qeun a1om am seare uejodonam
10} paAlIap 9 PInoa Spmine

Jo ainseaw s|qeral ou asnesay

SIBLIBAOD OI80[009

3} SE pasn sem UONBLIBA AJUIUOtU
ST} JO aSeIoAe o, "paure)qo
Sem DAISIIOUT 6861 03 861

sIeak o1} I0J Juao1ad ajoym Uy
ANpiuumy 2AnE[a1 A[IEP WINTUTOTL
Ul GoeLIeA AJpuow ay],

*aJBLIBAOD 21301000 oY) sk

pash sem saBeloae AJqIuow e Jo
sBeIoar oy, 'yuow Aq paSeioae
SBAA QAISN[OUI 5861 O $86] SIeak
a1y} J0J Juastad ajoym uy Aypruny
SANIRIaI A[TEp WnTHUIuIL Y,

SL61
JOULIEA] PUE 066 I[N PUe MOurey
‘b661 18191080y 1L661 [¢ 10 SIyElRIeg

“eyep amssaid ommoworeq o[qerjaI uelqo

0} 2qeun asom oM (6661 e 12 WUEQ)
YIreay 102k Aew amssard olouIoTeq

JB1J) SOUSPIAD SWOS ST I S{IYM

$661 T8 39 Depida[as],
:L661 QITed ‘€661 T8 15 TUTBANOSIEY]

A

BIB(J JUDUIUONAGH [ed1sAYJ

Suruonpuos
I1e JO 9sn [BnUSpIsay

aanssaid
oIjPwIoNRq JO
UOHELIEA PUE UBSN

Ayprumy

QAIJB[aI LML
Ul UOTJBLIBA
A[gow ugay

Ayprumy
QATJE[AT WINTLITUTLEE
AJrep wesy

BIR(] JO 20IN0S

SjqBLIEA JO UONRALISC]

AYTTEHIOI YA\ UI'T BUIMOYS SIIPMIS

SSIBLIEAC)) [BIIUIO




"oseqeep SYIV

Vdd o woy (VLIdVD) sisi[euy
puai], pue joedwy uonnjod Iy
JOJ JNUR)) Aq peiduros sem sumed
sprepnyjod-0o snoased uo eiep [[V

"6L61 'T6 10 qia[UIs,] UL pNID
eIBp Y| JO syylsu [BUOnEN

o1ISGaM [BIOTJO 191}
WOy paure)qo sem X, “osed 4 10§
ere(] -uonejodriul reneds Sursn
BJEP UOTIB00] JOJIUOUI WO} PIALISP
SeM NESSBN "2IBMIJOS ST0) MALADIY
N3y} yim papiaoid a1 (+000¥2)
saov]d S[) ayunsu]

JoJBosoy SWIAISAS [RIUSUIUOIIAUL

'SI0JTUOuI
9[1qOIU 1O [BIDISUWILIOD [BIJUSPISSL
woy (86 10J SUOEIUSIUOD
WINWIXew moy-auo A[rep

Jo aFeIoAr [enuUe sB paINSEoW
o1om syueIng[od-00 snoased [Ty

S 943 10] pajeno]
seM 958q viep 2AIsuayarduios oN

‘0L6] B0
pamseawm “Jajem Funyoup ur (wdd)
£00B)) JO UCHENUIIU0D U0 Bl

++ Xipuadde oos ‘sisi[eur feneds
aY uy 1oy pajjoxuco Aprorjduy

pajuly oq

AewI UONBAL[R JO 9Inseaw a[Fws

© JO SSaUNJash QI0JAIS], W09 |
SE [[ONU S¥ AQ SOLIBA UOHRADI[D

ay “Apnis SOV 3y ul pasn

vare weyjodonsw ouo Isea] Ik Ul
TR} MO oM “ISAMOY ‘SaNID fle
UM UOTIBAS[S JO UOTIRLIRA )
JO 2INSBIW B 0ABY JOU Op 9AL “A1D
[oes 10J papiacid sem UOBAS[D

Jo smseat auo ATuQ) "[9A3]

-23S 2AOQE $ON0U UL PAMSBI ST J]

LL6T SUISSIH

SOIpILS
[esnATeur 19IpeIUsS SSIPMS [ES1S0[00q

1861 NALIeYS 8.6 Uasueyor pue
LN ‘6L61 Jo0ISWOY) (6861 Ueiog

0861
qia[uiag pue ZYISIGed ‘9661 [€ 10 110d

LLG] B 17 IPWIIOTA
‘7861 T8 12 21004 ‘F861 [B I° SRIN0)D
'£661 1232 90D (7861 [ 10 [oswy

- Y - Y §

suoZO
apIxoK] uaSonIN
ApIXOUOIA U0qIED)
sprxoN My[ng

spmenyjod-07) snoasen

sua1fd(e)ozusg

uopey

SSOUPIEY JSTB AL

apmisuo]
pue spmpe]

aprn|y

BJE(] JO 30IN0OS

3[qRHEA JO TOHBALIQ

AIEHO YA YUl Sulmoyg saIpmig

SaJBIIBACS) [EIUSI0]




