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Health Inequality and Its Deter minantsin New York

Summary Self-assessed health status conditioned by desgective measures of health
and socio-demographic characteristics are used ¢asume health inequality. We
compare the quality of health and health inequalityong different racial/ethnic groups
as well as across 17 regions in New York Statdetms of average health and health
inequality, American Indian/Alaskan Natives and pdisics are found to be the worst,
and North Country, Bronx County, and Richmond Cguag behind the rest of the State.
Three major contributing factors to health inequadire found to be employment status,
education, and income. However, the contributioreatéh of these determinants varies
significantly among racial/ethnic groups as wella@soss regions, suggesting targeted

public health initiatives for vulnerable populatsto eliminate overall health disparity.

Keywords BRFSS data; Self-assessed health; Ordered Pktdmdth inequality; Gini

coefficient; Lorenz curve; Decomposition analysis



1. Introduction

The goals of Healthy People 2010 - the nationaéstant on health objectives in
the U.S. - are twofold: first, to help individual§all ages to increase life expectancy and
to improve their quality of life; and second, tanghate health disparities among
segments of the population, including differendest bccur by gender, race or ethnicity,
education or income, disability, geographic locatiand sexual orientation (US-DHHS,
2000).

Achieving the Healthy People 2010 goals needsct¥ public policies that
require a precise and consistent measure of quafitiealth and health inequalfy.
Different groups of the population have differentatity of health and socioeconomic
characteristics, which vary considerably over ragion addition, the causes of within
group health inequality may also be different faffedlent groups. A large number of
studies have reported that socioeconomic statuS)&Ea key factor affecting quality of
health and health inequality (see for example, Adled Newman, 2002; Cutler and
Lleras-Muney, 2006; Adamet al., 2003; Cutleret al., 2006; Deaton, 2006). There are
four broad pathways—health care, environmental supg) health behavior, and chronic
stress—through which SES affects health (Adler @sttove, 1999). Because SES is an
important mediator of quality of health, studyingalth disparity cannot be separated
from studying disparity in SES. In order to improgeality of health and to eliminate
health disparity, policy makers need to identifg thnain sources of disparity within
different groups, especially those related to S&fSthey can prioritize what policy that

best suited for particular group. For example, dbality of health of a particular group

2 We will use “inequality” and “disparity” interchgeably in this paper to mean differences in hesthitus
within and between groups of people.



may be improved more effectively through educatifmm, another group better health
insurance or employment initiatives may be morecive.

Numerous studies on measuring quality of health haedlth disparity have
focused on mortality rates, prevalence of disedaskdactors, psychological morbidity,
quality of or access to health care services, aaitth care utilization ratésin this study
we focus on a measure of health more generally cafallate a health index and health
inequality based on self-assessed health (SAH)sst&AH is defined as the response to
the survey guestion “Would you say that in gengoalr health is: excellent, very good,
good, fair, or poor?”@enters for Disease Control and Prevention [CDC], 1999-2004a).

SAH has been shown to be a good measure of overalth conditions. In their
review, Idler and Benyamini (1997) show that SAHs lsdrong predictive validity of
mortality. Sickles and Taubman (1997) compiled ltssiitom worldwide studies on the
association between self-assessed health and ityorgadd reported that lower level of
SAH is associated with higher mortality odds. Maeoal. (2001) found that SAH has a
strong association with longstanding illness. Femttore, Lahiriet al. (1995) show that
SAH is a useful predictor of the severity of disssaand disability. Humphries and van
Doorslaer (2000) found that health inequality cklted on the basis of SAH status gives
similar results to those calculated based on a notyective health indicatorviz
McMaster Health Utility Index). More recently, Sefa(2006) found SAH to be
statistically more reliable than the binary chrocmnditions as a measure of overall

health.

3 See, for instance, Williams and Collins (1995)aAianet al. (1999), Shishehbat al. (2006), and Safaei
(20086).



In this paper SAH is modeled using an Ordered Prolmdel (McKelvey and
Zavoina, 1975). The predicted value from this mpadlich is conditioned by several
objective determinants including different diseasessk factors, and socio-demographic
characteristics, is used as a measure of individealth. This predicted value is utilized
to measure health inequality using Gini coefficiamd Lorenz curve (Kakwarst al.
1997). Furthermore, to be useful for policy purgydeealth inequality is decomposed
into its determinants (Wagstadfal. 2003).

The primary goal of this paper is to measure haa#ljuality between and within
racial/ethnic groups as well as across the regafridew York State. Furthermore, the
within-group health inequalities are decomposed their determinants that characterize
the sources of inequality for different groups. STt the first study to look at the health
status of New Yorkers along these dimensions.

The paper is organized as follows. Section 2 dessrthe estimation procedures
of SAH - the methods to calculate quality of healtrealth inequality and the
contributions of its determinants. The data usetthénempirical analysis are described in
Section 3. The results are presented in sectioRirally, section 5 summarizes our
conclusions.

2. Methods

We follow the same procedures as Cutler and Ricloard1997, 1998) and Groot
(2000) in empirical modeling of the quality of hialin this case, three related concepts
are distinguished: a true quality of health denatsid, a vector of objective measures of
health denoted d¥’, and a subjective measure of health denotdd. dhe true quality of

health is a latent variable, which is unobservablhat we observe is a vector of



objective measures and a subjective measure ofthhd@dle true unobserved quality of
healthh” is assumed to be a function of the vector of dhjeaneasures of health, and a
vector of individual characteristics denotedXoyl'he subjective health is measured on an
ordinal scale withm-category self-assessed response. For the purposeeasuring
qguality of health and health inequality we transfothis ordinal scale variable into a
cardinal variable using an ordered response mdaetontrol for possible heterogeneity
in self-assessed health, we estimate an OrderdultPnodel with heteroskedasticity in

errors. The model is formulated as follows:
N =Py +xB+s(z,/)¢ )
h®=j < ush sp,forj=01.m-1
Mo = —o0 and 1, = +oo
i=12..,n
wherey, B, n are vectors of coefficientyy = (t4,....44n1) IS an unknown vector of

thresholds to be estimated together with the veabdrcoefficients, is the error term

assumed to be normally distributes{z;,n) = o,/ (L+expgn)) is a scale function to

control for heteroskedasticity, andis the number of observationg,is a vector of
observed variables that affect the variance o&tner term’

The model is estimated using maximum likelihoodinestion. The predicted
quality of healthty =¥ +xB , is used as a measure of individual health. Tleipted

health from the estimated Ordered Probit model wpilflge at least some part of the

variation in SAH that is due to subjective idiossamies of the respondents, not supported

“van Doorslaer and Jones (2003) have shown thahéfésoskedastic model accommodates possible
individual-specific heterogeneity in the subjectilieesholdgu.



by objective health measures. Following van Doersémd Jones (2003), we re-scale this

prediction to be in the [0, 1] interval ds :(ﬁi* ~h )/(ﬁ* —ﬁ:nin), where ﬁ:naxand

min max

A

h,., are the maximum and the minimum of the predicteality of health, respectively.

Using the estimated quality of healtfy we measure health inequality using
pseudo-Lorenz curves and health Gini coefficiem¥adstaffet al., 1991)° A pseudo-
Lorenz curve plots the cumulative proportion of ltted.(s) against the cumulative
proportion of populatiors (starting with the lowest health and ending wiile highest
health), as shown in Figure 1. If the Lorenz cur¢® coincides with the diagonal, health
is equally distributed. This means that there iealth inequality in the population. The
farther the Lorenz curve is from the diagonal, bigger is the degree of inequality. The
area between Lorenz curve and the diagonal proadegasure of inequality. The Gini
coefficient is defined as twice the area betweenlibrenz curve and the diagonal. The
coefficient ranges from 0 (when everybody enjoyaotly the same health) to 1 (when all
population’s health is concentrated in the handsnef person).

Gini coefficient can be calculated using equatsee(Kakwanét al., 1997):
~ 2 n
=~%YhR-1 (2)
s

whereR is thei" individual fraction rank in health andis the mean of quality of health.
The variance is estimated using the Huber-Whitegutare. The disadvantage of the Gini
coefficient is its lack of straightforward interpmgon in a natural unit, while its
advantage is that it takes into account both cdefit variation of health and correlation

between health and health rank (Milanovic, 1997).

® See also Lecluyse and Cleemput (2005) and Clar#tdrgan (2006).



Furthermore, to be more meaningful for policy msgs, health inequality is

decomposed into its determinants as demonstrated/dmystaffet al. (2003). Define a
vector of explanatory variables as=(h" x) . Given the relationship between health and

explanatory variables as in equation (1), the Gaafficient can be written as
~ K ~ —_—
G ZZ(ﬁkv_vk /h)Gk (3)
k=1

whereh is the mean off, W, is the mean of variable, from the vector of explanatory

variablesw, andGy is Gini coefficient ranked by health for varialg
3. Data, descriptive statistics, and imputation
3.1. Data

The data used in this study are obtained from tbe Nork State sample of the
Behavioral Risk Factor Surveillance System (BRFSS) over 1999-2004, with 22,083
sample observation€énters for Disease Control and Prevention [CDC], 1999-2004b§.
Every year health departments of all states, vathnical and methodological assistance
from the Centers for Disease Control and Prever(f@inC), conduct monthly telephone
interviews on randomly selected non-institutiondllés aged 18 years or older. The
surveys are developed and conducted to monitor misgbavioral risks among adults
associated with premature morbidity and mortalitye number of observations is not the
same for all variables. The differences can bebated to: (i) the absence of some
guestions in certain years—for example, coronarthdisease was asked only in the
interviews for the years of 1999, 2001, and 200t @) missing values due to “do not

know”, “not sure” responses, and refusals to answer

® Sehiliet al. (2005) have used this data source to study hestjuality in the U.S. in terms of physically
healthy days.



Table 1 presents the pattern of the missing vahigthuted to the absence of
guestions in the survey questionnaires. In ordeéndlude all important diseases and risk
factors as covariates in equation (1), we needéil to the missing values in our pooled
sample. Otherwise, an omitted variable bias woakllt in the coefficient estimates of
included variables. A currently accepted procedirampute missing values is the
multiple-imputation method of Rubin (1987) and Sehg1997)" More detail on the
multiple imputation method is presented in the Appe.

In this paper, racial/ethnic groups included in doeparisons are non-Hispanic
White (White), non-Hispanic Black (Black), Hispani&sian/Pacific Islander (Asian),
and American Indian Alaskan Native (AIAN). We dieidNew York State into 17
regions, which consist of 9 counties of Downstatd 8 economic development regions
of Upstate (see Table A2 in the appendix). Upskéd®v York is divided into broader
economic development regions due to small samptesome individual counties.
Descriptive statistics of all variables by racidif@c groups are presented in Table A3,
while the descriptive statistics by regions aresprgéed in Table A4. For some variables,
the descriptive statistics for Asian and AIAN greugre not reported because of sample
size. In this case, we follow the BRFSS guidelimattthe minimum number of
observations for meaningful for interpretation beg¢w groups is 50. As reported in Table
A3 and Table A4, the descriptive statistics of nafstariables vary between racial/ethnic

groups as well as across the regions.

" In this study, we use SAS® to perform the multippfgoutation procedure and also all other calcukeatio



4. Results
4.1. Coefficient estimates

Table 2 presents the coefficient estimates of goug1)® Since this study is
based on pooled cross-section observational daktewticontrolling for endogeneity, the
coefficient estimates do not necessarily suggegtcansality relationship - they merely
reflect a measure of association between qualityeadth and the explanatory variables.
So it is possible that the association reflecterew causality. For example, good health
may have a positive effect on income. However,higher is the absolute value of the
coefficient, stronger is the association betweee tduality of health and the
corresponding explanatory variable.

As the SAH ranges from “poor” (=1) to “excellent=y), a positive (negative)
coefficient of an explanatory variable indicatesttla higher value of the variable is
associated with a higher (lower) quality of heakhom Table 2, we can see that health
status declines steadily as age increases frongamg of 25-39 years. The negative
coefficient estimate for gender indicates that flemiare healthier than males on average.
All racial/ethnic dummies have negative coeffici@stimates, implying that even after
controlling for objective health measures, the-asiessed health status of the minority
populations are lower than that of White populatibrmay mean that there are omitted
covariates in the regressiorn.d., severity of diseases and risk factors, neighbathoo

effects, discrimination, etc.) that systematicailffect the health of the minorities. Kobetz

8 We also estimated the model using interval regpassith thresholds as reported in van Doorslaet an
Jones (2003); however based on a number of alteenaeasures of goodness of fit, which is the
association between actual SAH and predicted S&dd, gamma coefficient, Spearman correlation, and
Kenadall's Tau-b), ordered probit model gave sigaiitly higher goodness of fit. Therefore we estada
the model using ordered probit model.
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et al. (2003) found that neighborhood poverty is assediatith a greater likelihood of
poor SAH?

The negative coefficient estimate of body massxnddicates that a higher body
mass index is associated with a lower quality cltie With elementary school or lower
education as the reference, the coefficient estimmbkach dummy for education level is
positive and increases as education level increddese estimates tell us that a higher
education level is associated with a better qualityhealth. The negative coefficient
estimate of the dummy for living in New York Citydicates that the conditional mean of
the quality of health of New York City populatios lower than that of the rest of the
New York State population. It is noteworthy thaé thummies for other cities such as
Utica, Syracuse, Buffalo, Rochester, and Albanyemeot statistically significant and
therefore were excluded from the equation. Respusdeaving a health plan have better
quality of health than those without a health pEsexpected. The coefficient estimate of
annual household income is positive indicating thgher income is associated with a
better quality of health.

The coefficient estimate of smoking status is nggaivhich indicates smokers
have lower quality of health than non-smokers. iBigdting in physical activities or
exercise has a positive association with the guafithealth. Consuming more fruits and
vegetables is associated with a better qualityeaith. This finding is consistent with the
belief that dietary differences in fruits and vedmés contribute to differences in
morbidity for chronic diseases (James and Nels6@7)L A number of researchers have

found that poor neighborhoods tend to have podsdeertain aspects of disadvantaged

° It may also be due to relatively different threlslsaused by White while reporting SAH, see Baetkal.
(2006). However, this explanation is less likelyur case because we allow for heteroskedasticserro
where the race/ethnicity variables are statistjcsifjnificant. See fn. 4.
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neighborhoods act to hinder the procurement ofthyedbod, see Ecob and Macintyre
(2000) and Diez-Rougt al. (1999). Thus, the fruit & vegetable variable irr oegression
may be capturing certain omitted neighborhood dattarsstics too that affect health
adversely.

All coefficient estimates of health variables (@dises and risk factors) are
negative as expected, and almost all of them atesstally significant at 5% level. The
relative magnitudes of the coefficient estimatesaarite sensible. Diseases or risk factors
generally considered serious such as diabetes,nagroheart disease, myocardial
infarction, and stroke have relatively high coaéfit estimates in absolute value. While
diseases or risk factors considered less seriotes fedatively low coefficient estimates in
absolute value. These findings based on the Nevk YState population are broadly
consistent to the results obtained by Cutler anch&dson (1997, 1998) and Groot
(2000) based on the U.S. population.

In many studies, it has been debated whether higheme inequality in a society
is associated with poor average quality of hed#m Ourtiet al. (2006) show that when
the relationship between income and health is ocsmcaroportional income growth
increases average quality of health, and risingrnme inequality reduces average quality
of health. Wilkinson and Pickett (2006) compileul¢s from 155 published peer review
papers on the subject of the relationship betwewmome inequality and population
health. Around seventy percent of the results ssigffegat health status is lower in
societies where income is more unequal. The pragsenef the association between
income inequality and health are, for example, Wakn (1992), Kennedst al. (1998),

Soobader and LeClere (1999), and Subramanian ancdfa (2004, 2006). Studies on
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the relationship between income inequality andthd#ve been conducted using various
levels of data, from census track level to natideakl, and based on cross section and
time series data.

Deaton and Lubotsky (2003) have, however, found affier controlling for the
racial composition of population in a city, the egff of income inequality on health
disappears. They argue that the higher the pempenté minorities (e.g., Blacks) the
higher is the income inequality in the city. In &duh to the specification reported in
Table 2, we also estimated equation (1) with thaedditional variables: county Gini
coefficient (as a measure of income inequalityycest blacks, and percent Hispanics.
We found that the coefficients of all these vamasbivere insignificant when the dummy
for New York City was included. Without the New ¥oCity dummy, however, the Gini
coefficient was significant in this multilevel rexsion even when we controlled for
percent blacks and percent Hispanics. In our ¢asan be explained by the fact that the
patterns of income inequality and percent blackesacregions are quite different and,
hence, are not collinear as presented in Figuessd23. Since the New York City dummy
is picking up the effect of the three additionati@bles above and the effect of income
inequality is weak, we decided to use the spedibogoresented in Table 2 in subsequent
analysis.

Table 3 presents the coefficient estimates of tdagesfunction. These coefficient
estimates indicate that the error in equation ¢lheteroskedastic and is a function of
gender, age, race/ethnicity, annual household ie¢draving health plan, and education.
We should, however, note that reporting heteroggneihealth status does not have a

large quantitative impact on measures of healtquabty, see d’Uvaet al. (2006).
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4.2. Quality of health
4.2.1. Quality of health by race/ethnicity

Table 4 presents the average quality of healthreradth adjusted life expectancy
(HALE). Among racial/ethnic groups, Asian followéy White has the highest average
quality of health, while AIAN followed by Hispaniand Black has the lowest. The
average age varies considerably among racial/etroigps from 38.6 years through 47.6
years (see Table A3 in appendix). In addition, dkierage quality of health of a group
depends on age distribution in the group. A grough \& higher proportion of young
individuals, ceteris paribus, will have a better quality of health relative tagps with a
lower proportion of young individuals. Comparingadjty of health between groups in a
population with different age distributions coule mmisleading.

Several methods can be used to control for thectsffef age distribution. The
simplest method is by comparing the average estanatiality of health between groups
of the population by ages. Another method is byiporating the quality of health into
the life table of the group. In other words, we @ome morbidity and mortality data to
obtain the estimates of Health Adjusted Life Expacy (HALE) (see Mollaet al.,
2003). The HALE measures the expected life (yemrgerfect health condition. This
measure is also called Healthy Life Expectancy (HLEnce dependable life tables for
different racial/ethnic groups are not availabtethis study HALE is calculated based on
the general U.S. population life table of 2002 &(i2004). Thus HALE estimated in this
paper is used to compare the quality of health éetwgroups of the population that
eliminates the effect of age distribution withoiffetentiating the mortality rates among

the groups. HALE for each racial/ethnic group bgsgre presented in Table 4.
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The table shows that White in the youngest age mi@0-24) has the highest
HALE followed by Asian, and Hispanic has the lowkdlowed by AIAN. A 20-year old
White individual is expected to live for 44.2 yeansperfect health condition, while a
Hispanic individual with the same age is expectetive for 36.8 years in perfect health
condition. Thus, at age 20, a White individual xpected to live almost 7.5 years in
perfect health longer than a Hispanic individualisl clear from these results that by
eliminating the effect of age distribution Whiteegobetter than Asian, while Hispanic
does worse than AIAN. This is a remarkable restl$o note that if HALE for each
racial/ethnic group were calculated based on tbein life tables, the disparity across
racial/ethnic groups could be higher since quabifyhealth is correlated with life
expectancy (Mullahy, 2001).
4.2.2. Geography of health

In this part, we do not compute HALE for each regfor two reasons. First, the
distributions of age across the regions are vernylai so the effect of age distribution is
negligible. Second, not all regions have enouglentations required to compute HALE.
The average quality of health by regions is presg&nh Figure 4. Nassau, Suffolk,
Rockland, and Westchester Counties are in the tesghareas reflecting the highest
quality of health. In contrast, Bronx County istire darkest area followed by Richmond
County, North Country, Kings County, Queens Couaty] Southern Tier. None of the
Upstate regions is in the brightest areas, whileviisdate regions vary from the brightest
to the darkest, indicating that health disparityoas Downstate regions is higher than that

across Upstate regions.
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It is very common that quality of health is measuuging dichotomized SAHY.
CDC. For example, quality of health of a group nimey defined as a percentage of
individuals in “very good“ and “excellent* healthasus €.9., Keppelet al. 2004); or it
may be defined as the complement of the percerdbgelividuals in “poor* and “fair”
health status. Unfortunately, this means that thath rank of a group depends on the
chosen cut-off point in dichotomizing the SAH sttlFigures A1 and A2 in the
Appendix present the patterns of quality of heaking the two different cut-off points.
From both figures, it is obvious that the two diffiet cut-off points give two somewhat
different patterns of quality of health. The progetlused in this paper circumvents this
problem of arbitrariness.
4.3. Health inequality

Similar to quality of health, we also compare Healnequality between
racial/ethnic groups as well as across regionsaddition, this section also presents
decomposition results for each racial/ethnic grang for different regions.
4.3.1. Health inequality by race/ethnicity

Gini coefficients by race/ethnicity with corresplimg 95%-confidence intervals
are presented graphically in Figure 5. All coeffitis are significantly greater than zero,
indicating that health inequality exists in all gps. There is, however, substantial
variation in the coefficients among groups. Thehbgf health inequality is found within
AIAN group followed by Hispanic. The lowest healtitequality is found within Asian
group followed by White. The figure also shows ttie differences in Gini coefficients

between groups are statistically significant.
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Another way to compare health inequality betweesugs is by comparing their
Lorenz curves. Figure 6 presents the Lorenz cuexgsessed as the deviation of the
Lorenz curve from the diagonal in order to ampttie differences between racial/ethnic
groups. The figure provides more obvious eviderfdbedifferences in health inequality
between racial/ethnic groups. Asian curve stricthminates the others, while AIAN
curve is strictly dominated by the others. Theskciate that AIAN is the most unequal at
all percentiles, while Asian is the least. Therefdhe differences between racial/ethnic
groups are not only in terms of average qualityheélth but also in terms of health
distribution itself among individuals within eaclogp.

4.3.2. Geography of health inequality

Figure 7 presents health Gini coefficients for eeadion. North Country, Bronx
County, Richmond County, and Southern Tier reprieten darkest area indicating the
highest health inequality, while the brightest arage represented by - from the lowest
inequality to the highest - Nassau, Westchestet,Rockland. Comparing Figures 4 and
7, it is clear that regions in dark areas in Figitend to be in dark areas in Figure 7. In
the other words, regions with lower quality of hkaend to have higher health inequality
as plotted in Figure 8 for the 17 regions of Newrky&tate. The simple correlation
coefficient between them is —0.83 and is statiByicagnificant. Three worst regions in
terms of both health inequality and quality of hle@re North Country (4), Bronx County
(9), and Richmond County (14). It is interestingttNorth Country has very high rates of
medical risk factors like diabetes, obesity anchmst, but the percentage of minority
population is very small. On the other hand, tHrest regions are Nassau County (11),

Westchester County (17), and Rockland County (15@re a very high average quality
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of health is achieved with very low health inequyalinterestingly, these three regions
have rather high percentage of blacks in the poipulésee Figure 3).

For more detailed on information about the magmtasid significance of the,
The 95%-confidence intervals on estimated health Giefficients across the regions are
presented in Figure 9. All coefficients are sigrafitly different from zero, indicating
health inequality exists within each region. Thattistical significance of the differences
in health Gini coefficients between regions cansben by comparing their confidence
intervals. For instance, Nassau County has sigmflg a lower coefficient than those of
the other regions with the exception of Westchemtelr Rockland Counties.

An important public policy question is: what are tfmain factors contributing to
the inequality within each racial/ethnic group acle region? This can be answered by
decomposing the health inequality into its deteants, as presented in the next section.
4.3.3. Decomposition analysis of health inequality

Decomposition analysis demonstrates differences the components of
inequalities for different racial/ethnic groups wasll as for different regions. We are
interested in analyzing health inequality attrilloleéa to socio-demographic factors
including age, sex, race/ethnicity, marital statedycation, employment status, health
insurance, smoking status, access a doctor, aimg in New York City. Among all these
factors, the contributions of major variables bygialethnic groups are presented in
Table 5 and the contributions by regions are ptesein Table 6.

For the overall New York State population, among tsocio-demographic
variables, three most important factors contribtio health inequality are employment

status, annual household income, and age. Eadhesé tthree factors contributes more
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than 20% to health inequality in the New York Stptgulation. Our estimate of the
effect of income is similar to that in Wagstaff avah Doorslear (2004) who found that
the contribution of income is around 25% of ovetahlth inequality in the Canadian
population. However, we find that income is relalw less important for the
disadvantaged minority groupsiZ., Black, Hispanic and AIAN). For instance, the
corresponding percentage for AIAN is 11%, while White it is 24%. The observed
association between income inequality and healdquality on the one hand, and
between health inequality and average health orotier found in this paper implies a
“pollution effect” of income inequality on averabealth across regiong, Subramanian
and Kawachi (2004). The correlation between inconeguality and average health in
our sample of the New York State regions was fainok -0.87.

If health status were distributed equally acrosedint employment status,
household incomes, and age groups, health inegualiributable to the socio-
demographic variables in New York State populatiuld be 66 percent lower. After
controlling for other factors, race/ethnicity cobtites only 4.5% to health inequality. As
can be seen from Table A3 in the Appendix, raceletly is highly intertwined with
employment status, income, and education - Bladkpahic, and AIAN have lower
education levels, employment rates, and househcloimes compared to those of White.
That is why separate analysis for each group issszy.

The pattern of the contributions of the socio-derapgic variables varies
considerably between racial/ethnic groups. Theelstrgontributor to health inequality
within the White population is Age (28%) followed lemployment status (24%); for

Black it is employment status (33%) followed by a@#0%); for Hispanic it is
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employment status (32%) followed by education (23f) Asian it is annual household
income (32%) followed by age (18%); and for AIANI# employment status (50%)
followed by age (18%). Since inequality in employmestatus has the highest
contribution to health inequality within Black, k@nic, and AIAN, the most effective
public policy initiative to eliminate health ineditg within those groups is to ensure
employment opportunities to all in these minorityoups, particularly the AIAN.
Education is another important factor, but it isrenonportant for Hispanic. Interestingly,
for Asian, income is the most important (32%) cimittor to its health inequality.

Comparing across regions, the contribution of efadtor to health inequality
varies noticeably (see Table 6). For example, thd@ribution of employment status to
health inequality ranges from 14% (Suffolk) to 4ZBorth Country). Thus, the most
effective policy to eliminate health inequalityMorth Country is to provide employment
opportunities to disadvantage population in Nortbu@ry. The next most effective
policy is to provide better health care to oldepylation and to ensure good access to
education and health care without discriminatingrigpme levels. Moreover, in general
the contributions of race/ethnicity to health inaliy in Downstate regions are higher
than those in Upstate regions. This is an expeaesdlt given the diversity of Downstate
population.
5. Conclusions

Following recent developments in economic and sdeimographic research on
health inequality, we use self-assessed healtlisstadnditioned by several objective
determinants as a comprehensive measure of individaalth. Among racial/ethnic

groups, AlANs followed by Hispanics have the lowaserage quality of health, while
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after adjusting for age distributions Hispanics dnélve lowest average quality of health.
Asians have the highest average followed by Whitsile after adjusting for age
distributions Whites have the best quality of healfhis result highlights that when
comparing quality of health between groups of papohs, one needs to consider the age
distribution within each group. Across the 17 regiof New York State, Bronx County
followed by Richmond County and North Country hhs towest average quality of
health, and Nassau County followed by Suffolk amtkand Counties has the highest.
These differences are mostly statistically sigaific

We find statistically different health inequalitypoth spatially and between
racial/ethnic groups. The highest health inequaktyfound within the AIAN group
followed by Hispanic, while the lowest health inafity is found within the Asian group,
followed by White. Across the 17 New York Stateioeg, the highest health inequality
is found in North Country followed by Bronx and Rmond Counties, while the lowest
health inequality is found in Nassau County followey Westchester and Rockland
Counties. Groups with lower average quality of tredkend to have higher health
inequality.

The statistical decomposition analysis shows tharimtion of several socio-
economic and demographic factors to health inetyutdr different racial/ethnic groups
as well as for different regions. After controlliigr age distribution, the three major
factors generating health inequality are employmedtication, and household income -
each contributing around 20% to the health inetudhor the disadvantaged minorities
(Black, Hispanic, and AIAN), employment status e tmost important factor - alone

responsible for more than 30% of health inequalitye contribution of the three major
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factors varies across regions, but employment stiatagain found to be relatively more
important. For instance, in North Country, 42% tsf health disparity related to socio-
demographic factors is explained by employment.

Our results underscore the need for different pub&alth policy initiatives for
different racial/ethnic groups and different regda eliminate overall health disparity. In
general, policies that can ensure equality in egmknt opportunities, educational
access, and income will have a substantial impadmproving the average quality of

health and in reducing health inequality. Unfortighg there is no quick fix.
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Table 1. Missing Data Pattern in New York State BRFSS Sample

Variable Year
1999 2000 2001 2002 2003 2004

Could not afford to see a doctor Vv
Participate in any physical activities or exercises .
Fruit and vegetable servings per day

Heavy drinking

Activities limited due to health problem

Ever had asthma

Ever told blood pressure high

Ever told had coronary heart disease

Ever told had myocardial infarction

Ever told had stroke

Ever told had arthritis

Ever told blood cholesterol high

Had pain, aching, stiffness, and swelling
Participate in phys. activities or exercises
Fruit and vegetable servings per day

Note:V means the information was collected.

<.
< <L
<
< L

< R
LA = <
L R R

L <
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Table 2. Coefficient Estimate of the Ordered Probit Model

Variable

Coefficient StandardP-value

Estimate Error

Intercept

Age 25-29

Age 30-34

Age 35-39

Age 40-44

Age 45-49

Age 50-54

Age 55-59

Age 60-64

Age 65-69

Age 70-74

Age 75-79

Age 80-84

Age >=85

Sex (male=1)

Black

Hispanic

Asian

AIAN

Other

Marital status

Body mass index/27
Grades 9 - 11 (Some high school)
Grade 12 or GED (High school graduate)

College 1 year to 3 years (Some college or techeataol)

College 4 years or more (College graduate)
Self-employed

Out of work

A homemaker

A student

Retired

Unable to work

Having health plan

Annual Household Income ($1,000)
Smoking

Participating in any physical activities or exeeds
Fruit and vegetable servings per day
Number of days physical health not good
Number of days mental health not good
Ever told had diabetes

4.0997 0.1629 0.0000
0.1848 0.0567 0.0011
0.1662 0.0532 0.0018
0.1028 0.0545 0.0593
0.0531 0.0529 0.3148
0.0814 0.0552 0.1404
0.0088 0.0576 0.8784
0.0532 0.0608 0.3811
0.0130 0.0680 0.8478
-0.1666 0.0739 0.0243
-0.1162 0.0755 0.1236
-0.3492 0.0842 0.0000
-0.3112 0.0939 0.0009
-0.5571 0.1275 0.0000
-0.0373 0.0239 0.1182
-0.1423 0.0418 0.0007
-0.4037 0.0447 0.0000
-0.4191 0.0693 0.0000
-0.1585 0.1451 0.2748
-0.2822 0.0857 0.0010
-0.0501 0.0240 0.0370
-0.6948 0.0614 0.0000
0.3806.0843 0.0000
0.5136.0762 0.0000
0.6270 0.0778 0.0000
0.79910793 0.0000
0.2432 0.0396 0.0000
0.0186 0.0508 0.7136
-0.0158 0.0463 0.7335
0.1424 0.0658 0.0306
-0.0979 0.0463 0.0343
-0.4573 0.0652 0.0000
0.1101 0.0399 0.0058
0.0048).0004 0.0000
-0.2418 0.0275 0.0000
0.3076 0.0289 0.0000
0.042@.0072 0.0000
-0.0596.0025 0.0000
-0.015@.0016 0.0000
-0.7772 0.0543 0.0000
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Could not afford to see doctor

Heavy drinking

Activities limited due to health problem
Ever had asthma

Ever told blood pressure high

Ever told had coronary heart disease
Ever told had myocardial infarction
Ever told had stroke

Ever told had arthritis

Ever told blood cholesterol high

Had pain, aching, stiffness or swelling in or ardanjoint
Dummy for NY City

Threshold 2

Threshold 3

Threshold 4

-0.30630.0469 0.0000

0.0439

0.0338 0.1957

-0.61440.0392 0.0000

-0.2065

0.0348 0.0000

-0.39670.0299 0.0000
-0.4685.0721 0.0000
-0.43920.0894 0.0001

-0.3093
-0.1240

0.0838 0.0004
0.0319 0.0002

-0.20900.0271 0.0000
-0.2228 0.0386 0.0001

-0.1934
1.7705
3.6140
5.2001

0.0266 0.0000
0.0618 0.0000
0.1100 0.0000
0.1531 0.0000

McKelvey-Zavoina R = 0.60

Note: Reference for Age group dummies is 18-2dFaucation it is grade 8 or less; and for

Employment status it is employed for wage.
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Table 3. Coefficient Estimate of the Heteroskedasticital8d-unction

Coefficient Standard P-value
Estimate Error

Sex (male=1) 0.2084 0.0544 0.0002
Age 25-29 0.1109 0.1276 0.3851
Age 30-34 -0.0662 0.1386 0.6336
Age 35-39 -0.0365 0.1342 0.7861
Age 40-44 -0.0735 0.1342 0.5843
Age 45-49 0.0519 0.1251 0.6784
Age 50-54 0.1943 0.1236 0.1161
Age 55-59 0.2911 0.1230 0.0180
Age 60-64 0.4317 0.1208 0.0004
Age 65-69 0.2825 0.1471 0.0573
Age 70-74 0.2632 0.1429 0.0660
Age 75-79 0.4133 0.1461 0.0048
Age 80-84 0.2888 0.1809 0.1116
Age >=85 0.8155 0.1737 0.0000
Black 0.3716 0.0818 0.0000
Hispanic 0.4014 0.0810 0.0000
Asian 0.3521 0.1505 0.0198
AIAN 0.6897 0.2313 0.0029
Annual Household Income ($1,000) -0.00240.0009 0.0067
Having health plan -0.2058 0.0794 0.0096
Education higher than high school -0.10350.0574 0.0717
Sex (male=1) 0.2084 0.0544 0.0002
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Table 4. Average Quality of Health and
Health Adjusted Life Expectancy (HALE)

All  White Black Hispanic Asian AIAN
Average quality of health 0.750 0.765 0.715 0.678.778 0.665

Age Life expectancy HALE (in year)

20-24 58.23 43.05 4424 40.23 36.81 43.75 37.52
25-29 53.50 39.35 40.44 36.62 3340 40.05 33.74
30-34 48.74 3552 36.48 3290 29.87 36.19 30.33
35-39 44.00 31.68 3251 29.22 26.35 32.33 26.73
40-44 39.33 2797 28.69 25.66 23.02 28.65 23.28
45-49 34.78 2441 25.02 2230 1990 25.11 20.23
50-54 30.36 2099 21.48 19.15 16.99 21.68 17.82
55-59 26.09 17.76 18.16 16.17 14.28 18.48 15.27
60-64 22.01 14.74 15.05 13.47 1185 15.30 12.77
65-69 18.19 11.96 12.16 10.95 9.68 12.58 10.17
70-74 14.69 9.56 9.68 8.77 7.87 1061 8.11
75-79 11.54 7.39 748  6.75 6.07 8.38 6.13
80-84 8.79 5.63 570 5.22 4.69 6.34 4.86
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Table 5. Decomposition of Health Inequality by Racial/Eth@ooups

Variable Race/ethnicity

All  White Black Hisp. Asian AIAN
Age (%) 21.63 28.46 19.94 16.91 18.04 18.51
Race/ethnicity (%) 4.53 - - - - -
Education (%) 17.13 15.74 17.32 2273 17.24 12.47
Employment status (%) 24.51 2411 32.98 31.58 15.23 49.66
Annual household Income ($1,000) (%)22.44 23.79 17.26 14.92 3156 11.01
Smoking (%) 3.16 351 501 273 294 445
Could not afford to see doctor (%) 6.42 521 7.11 10.10 13.78 4.71

Note: Variables with small contributions are notgented in this table.
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Table 6. Decomposition of Total Health Inequality by Region

Contribution of each factor to health inequa{i)

Region Age Race/EthnicityEducation EmploymenihcomeSmokingCould not afford
to see doctor
Hudson Valley 22.7 2.6 16.4 23.2 24.3 34 7.1
Capital Region 27.3 1.8 16.6 19.2 23.9 4.0 5.8
Mohawk 25.5 1.6 15.0 27.3 19.0 3.5 6.3
N Country 18.2 0.8 12.9 42.3 15.4 4.3 6.4
Central NY 26.9 13 13.9 26.8 21.0 3.8 5.4
Southern Tier 25.2 1.3 14.1 29.4 17.0 4.8 7.5
Western NY 27.3 1.7 16.1 25.7 20.1 3.4 5.1
Finger Lakes 25.5 2.5 17.3 19.6 23.6 4.3 6.4
Bronx 18.8 4.3 13.6 31.8 14.4 3.1 7.3
Kings 17.7 6.9 17.6 23.5 19.5 2.7 7.2
Nassau 18.8 8.1 17.2 194 24.0 2.4 6.6
New York 22.3 55 16.8 20.1 20.6 25 8.7
Queens 20.0 4.1 12.3 27.8 23.4 2.8 8.1
Richmond 24.8 2.9 16.1 20.0 25.5 4.0 5.7
Rockland 27.8 25 17.6 16.8 26.4 2.6 5.0
Suffolk 23.5 5.0 18.7 14.3 27.5 2.8 6.2
Westchester 18.2 3.6 17.7 19.8 26.6 2.8 9.2

Note: Small contributors are not presented in this table
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Figure 1. Lorenz Curve
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Figure 2. Income Inequality

Upstate New York
by Regions

North Country

Income inequality:

C 1 CO0 0 e
Midpoint: 0.34 0.36 0.38 041 044

al Region

Downstate New York
by Counties
(Note: The scale for the downstate
panel is blown 3.5 times)

Bronx
NY
Kings 3

Richmond Queens

31



Figure 3. Percent Black Population

Upstate New York
by Regions

Percent black population:

S O CO0mmm oe e
Midpoint: 3.3 5.6 92 155 282

Hudson Valley

Rockland WESTIESE
Downstate New York

by Counties

(Note: The scale for the downstate
panel is blown 3.5 times)

Queens

32



Figure 4. Average Quality of Health by Regions

Upstate New York
by Regions

North Country

Quality of health:

[ CO @ e

Ce best worst

Southern Tier ll ’

Downstate New York
by Counties

(Note: The scale for the downstate
panel is blown 3.5 times)

Richmond Queens

33



Figure5. Health Gini Coefficient with Corresponding 95%#@idence Interval

by Racial/Ethnic Groups
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Figure 6. Health Lorenz Curve by Racial/Ethnic Groups
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Figure 7. Health Inequality by Regions
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Figure 8. Average Healtlvs. Total Health Inequality
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Figure 9. Health Gini Coefficient with 95%-Confidence Intal by Regions
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APPENDI X
Multiple imputation

The basic idea of the multiple-imputations is teate two or more completed
datasets using the correlation structure of thelaa covariates, and then analyzing
each completed dataset. Subsequently, we makesinties based on both within and
between variability of the estimates obtained fitbiencompleted datasets.

In this method, the missing values are filled indsgwing random samples from
the conditional distribution of missing values givhe observed values. Assuming the
joint distribution of the variables is multivariat®rmal, and using Markov Chain Monte
Carlo (MCMC) method to obtain simulation-basedraates of the posterior parameters
of the distribution, values from the conditionaktdibution for the missing values are
drawn randomly given the observed values.

The performance of the multiple-imputation meth@th de seen in our case by
comparing the descriptive statistics of the imputadables before and after imputation,
as presented in Table Al. The table shows thaimi@n and standard deviation of each
variable before and after imputation are almoststame. Since the “missingness” does
not depend on any variables in the dataset, thsimgisvalues are considered to be
missing completely at random (MCAR). The MCAR characteristic of the missing vesu
implies that the statistics obtained from incompléata are unbiased. Since the statistics
obtained from the imputed datasets are almost #meesas those obtained from the
incomplete (original) dataset, the statistics aledi from the imputed datasets are also

unbiased. See also Horton et al. (2003).
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Table Al. Mean and Standard Deviation based on Original amglited Datasets

Variable Original dataset Imputed dataset Ratio
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Number of days physical health not good 3.562 8.002 3.578 8.011 1.004 1.001
Number of days mental health not good 3.317 7.501 3.322 7.501 1.001 1.000
Ever told had diabetes 0.070 0.256 0.070 0.256 1.000 1.000
Annual Household Income ($1,000) 50.24337.202 49.361 37.298 0.982 1.003
Could not afford to see doctor 0.113 0.316 0.113 0.316 1.000 1.000
Heavy drinking 0.133 0.340 0.134 0.340 1.005 1.000
Activities limited due to health problem 0.189 0.391 0.185 0.390 0.979 0.996
Ever had asthma 0.119 0.324 0.119 0.324 0.998 1.000
Ever told blood pressure high 0.276 0.447 0.280 0.447 1.013 1.001
Ever told had coronary heart disease 0.0490.217 0.048 0.216 0.968 0.997
Ever told had myocardial infarction 0.043 0.204 0.042 0.203 0.959 0.997
Ever told had stroke 0.026 0.158 0.024 0.158 0.931 0.999
Ever told had arthritis 0.280 0.449 0.281 0.449 1.004 1.001
Ever told blood cholesterol high 0.324 0.468 0.304 0.469 0.937 1.001
Had pain, aching, stiffness or swelling 0.420 0.494 0.443 0.498 1.056 1.008
Participate in phys. activities or exercises 0.754 0.431 0.754 0.430 1.000 1.000
Fruit and vegetable servings per day 3.8552.192 3.862 2.191 1.002 1.000
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Table A2. Regions of New York State

Upstate by Economic Development Regions

1 Hudson Valley 4 North Country 7 Western New York

Dutchess Clinton Allegany
Orange Essex Cattaraugus
Putnam Franklin Chautauqua
Sullivan Jefferson Erie

Ulster Lewis Niagara

2 Capital Region

St. Lawrence

8 Finger Lakes

Albany 5 Central New York Genesee
Columbia Cayuga Livingston
Greene Cortland Monroe
Rensselaer Madison Ontario
Saratoga Onondaga Orleans
Schenectady Oswego Seneca
Warren Wayne
Washington 6 Southern Tier Wyoming
Broome Yates

3 Mohawk Chemung
Fulton Chenango
Hamilton Delaware
Herkimer Otsego
Montgomery Schuyler
Oneida Steuben
Schoharie Tioga

Tompkins
Downstate by Counties
9 Bronx 12 New York 15Rockland
10 Kings 13Queens 16 Suffolk
11 Nassau 14 Richmond 17 Westchester
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Table A3. Descriptive Statistics by Racial/Ethnic Groups

Variables Race/Ethnicity
All  White Black Hisp. Asian AIAN  Other
Reported age in years 4544 4757 43.789.88 38.57 44.19 43.31
Gender (male=1) 0.488 0.489 0.4350.476 0.590 0.545 0.595
Marital status 0.541 0.591 0.3710.463 0.590 0.446 0.475
Education:
Grade 8 or less 0.040 0.012 0.04®.159 0.017 0.065 0.036
Grades 9 - 11 (Some high school) 0.072 0.047 0.100065 0.019 0.184 0.047
Grade 12 or GED (High school graduate) 0.294 4.29.345 0.286 0.153 0.353 0.291
College 1 year to 3 years 0.259 0.266 0.289.217 0.197 0.270 0.263
College 4 years or more 0.336 0.380 0.220.173 0.614 0.127 0.363
Employment:
Employed for wages 0.555 0.545 0.568%.570 0.647 0.487 0.512
Self-employed 0.081 0.087 0.0550.075 0.077 0.061 0.123
Out of work for more than 1 year 0.020 0.014 0.038.028 0.015 0.026 0.029
Out of work for less than 1 year 0.035 0.027 0.058.050 0.029 0.038 0.061
A homemaker 0.064 0.066 0.0330.092 0.050 0.053 0.040
A student 0.045 0.039 0.0490.049 0.119 0.034 0.057
Retired 0.159 0.194 0.1300.070 0.048 0.160 0.103
Unable to work 0.041 0.028 0.0700.067 0.016 0.140 0.076
Annual Household Income ($1,000) 55.71 62.21 42.736.74 62.47 3439 48.05
Have health plan 0.860 0.914 0.8360.685 0.787 0.755 0.765
Could not afford to see a doctor 0.110 0.078 0.140.209 0.114 0.182 0.200
Smoking 0.221 0.228 0.2190.204 0.132 0.343 0.248
Heavy drinking 0.165 0.178 0.1080.161 0.113 0.179 0.195
Self-assessed health status:
Excellent 0.225 0.246 0.1830.162 0.257 0.173 0.197
Very good 0.333 0.367 0.2830.238 0.331 0.175 0.328
Good 0.298 0.273 0.3560.346 0.322 0.381 0.287
Fair 0.110 0.084 0.138 0.205 0.064 0.158 0.127
Poor 0.035 0.030 0.039 0.048 0.026 0.113 0.061
Number of days physical health not good 3.343 3.284632 3.765 1.650 5.362 3.478
Number of days mental health not good 3.227 3.03%83. 3.783 2.468 5.131 4.297
Activities limited due to health problem 0.162 0.179.147 0.138 0.064 0.309 0.155
Body mass index (BMI) 26.48 26.23 28.0527.00 23.97 27.61 2581
Fruit and vegetable servings per day 4.032 4.031 43.93.938 4.287 4.280 4.758
Participate in any exercises 0.745 0.786 0.688.619 0.747 0.677 0.732
Ever had asthma 0.118 0.113 0.139.133 0.059 0.177 0.124
Ever told blood pressure high 0.243 0.245 0.30@.221 0.122 0.312 0.195
Ever told had coronary heart disease 0.042 0.044 20.04.035 0.020 0.070 0.046
Ever told had myocardial infarction 0.035 0.038 0.026.032 0.000 0.076 0.022
Ever told had stroke 0.019 0.019 0.0240.020 0.004 0.060 0.014
Ever told had diabetes 0.064 0.055 0.108.070 0.047 0.116 0.085
Ever told had arthritis 0.251 0.290 0.2130.163 0.081 0.351 0.177
Had pain in or around a joint 0.383 0.417 0.310.316 0.237 0.525 0.466
Ever told blood cholesterol high 0.310 0.323 0.246.280 0.348 0.483 0.266

Source: Calculated from BRFSS 1999-2004
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Table A4. Descriptive Statistics by Regions

Variable

Upstate Regions

Downstate Regions

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Reported age in years 45.340 47.33 49.49 44.19 47.5034%6.1¢ 45.64 43.05 42544791 44.67 43.02 45.0z 45.62 46.40 47.12
Gender (male=1) 0.497 0.465 0.458 0.528 0.501 0.82497 0.455 0.452 0.4630.498 0.494 0.508 0.49¢ 0.487 0.483 0.500
Marital status 0.594 0.576 0.556 0.573 0.591 0.3h36¢ 0.569 0.402 0.4210.610 0.352 0.506 0.557 0.719 0.627 0.622
Education:
Grade 8 or less 0.011 0.022 0.019 0.000 0.017 o@DA: 0.010 0.112 0.0820.027 0.070 0.049 0.02: 0.027 0.024 0.038
Grades 9 - 11 (Some high school) 0.069 0.052 0.08076 0.042 0.0810.04¢ 0.065 0.148 0.1100.042 0.073 0.091 0.04t 0.028 0.048 0.058
Grade 12 or GED (High school graduate) 0.294 @®.2D.320 0.291 0.304 0.29D.34¢ 0.267 0.307 0.3020.257 0.166 0.282 0.37¢ 0.213 0.298 0.215
College 1 year to 3 years 0.286 0.289 0.324 0.38%600.3250.2971 0.278 0.239 0.2080.249 0.175 0.272 0.25¢ 0.240 0.257 0.228
College 4 years or more 0.341 0.368 0.257 0.24%00.8.286 0.30C 0.380 0.195 0.2980.424 0.516 0.308 0.30C 0.492 0.373 0.462
Employment:
Employed for wages 0.591 0.566 0.530 0.647 0.561 70.668( 0.587 0.538 0.5570.535 0.487 0.556 0.531 0.584 0.560 0.563
Self-employed 0.081 0.063 0.071 0.031 0.044 0.m405¢ 0.062 0.048 0.0850.083 0.142 0.079 0.067 0.154 0.101 0.096
Out of work for more than 1 year 0.015 0.014 0.0D/005 0.021 0.0100.01% 0.021 0.036 0.0350.012 0.022 0.024 0.02¢ 0.009 0.010 0.015
Out of work for less than 1 year 0.018 0.037 0.040014 0.031 0.0410.041 0.034 0.044 0.0540.020 0.044 0.041 0.03 0.018 0.024 0.028
A homemaker 0.055 0.068 0.035 0.014 0.059 0.006: 0.072 0.074 0.0630.087 0.050 0.064 0.07¢ 0.083 0.064 0.080
A student 0.039 0.041 0.035 0.044 0.044 0.0B03Z 0.040 0.056 0.0460.041 0.058 0.073 0.05¢ 0.014 0.038 0.038
Retired 0.160 0.188 0.212 0.133 0.201 0.18Q71 0.157 0.133 0.1080.199 0.143 0.123 0.13¢ 0.114 0.175 0.168
Unable to work 0.041 0.023 0.062 0.113 0.040 0.me4: 0.027 0.072 0.0530.023 0.055 0.040 0.072 0.025 0.028 0.013
Annual Household Income ($1,000) 64.119 60.37 50.90.86169.48 47.4451.27 58.13 37.65 44.5874.14 60.50 48.77 62.1¢ 75.83 70.13 72.90
Have health plan 0.900 0.911 0.849 0.837 0.900 0.8®:R1 0.906 0.775 0.7730.918 0.848 0.765 0.907 0.885 0.890 0.876
Could not afford to see doctor 0.124 0.070 0.096 0.01@84 0.1350.08¢ 0.092 0.176 0.1510.095 0.126 0.132 0.12¢ 0.205 0.094 0.078
Smoking 0.247 0.232 0.229 0.283 0.233 0.20%5¢ 0.223 0.194 0.2090.195 0.202 0.181 0.28¢ 0.167 0.223 0.152
Heavy drinking 0.150 0.196 0.178 0.231 0.179 0.2299% 0.193 0.129 0.1270.126 0.193 0.140 0.147 0.146 0.190 0.139
Self-assessed health status:
Excellent 0.239 0.250 0.267 0.173 0.224 0.21211 0.231 0.169 0.1680.265 0.255 0.191 0.21: 0.229 0.251 0.273
Very good 0.372 0.371 0.273 0.392 0.367 0.3%35] 0.379 0.259 0.3040.353 0.292 0.285 0.30( 0.304 0.363 0.342
Good 0.275 0.258 0.288 0.307 0.290 0.28(31¢ 0.292 0.334 0.3440.260 0.281 0.350 0.28¢ 0.335 0.262 0.262
Fair 0.077 0.091 0.144 0.071 0.083 0.0009¢ 0.076 0.163 0.1480.107 0.138 0.136 0.13¢ 0.105 0.096 0.090
Poor 0.037 0.031 0.028 0.057 0.036 0.08®2: 0.021 0.074 0.0360.016 0.034 0.038 0.067 0.027 0.029 0.033
Number of days physical health not good 3.101 3.290264 3.244 3.414 3.6938.617 3.104 4.081 3.1832.665 3.479 3.092 4.231 2.617 3.390 2.784
Number of days mental health not good 3.492 2.8743913. 1.303 2.822 4.01®.25¢ 3.011 4,194 3.1602.558 3.895 3.345 3.37¢ 3.530 3.153 2.951
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Activities limited due to health problem 0.169 0.149.207 0.184 0.188 0.178.18( 0.166 0.163 0.1260.158 0.169 0.125 0.22( 0.146 0.178 0.131

Body mass index (BMI) 26.947 26.45 26.46 27.90 26.8452@6.8° 26.54 27.47 26.9426.14 25.29 26.01 26.6° 26.78 26.39 25.77
Fruit and vegetable servings per day 4.003 4.037 23.82204 4.159 3.7654.07¢ 4.058 4.012 4.0314.114 4.192 3.892 3.63¢ 3.784 4.017 4.280
Participate in any exercises 0.781 0.786 0.786 0.8049400.7980.78¢ 0.772 0.663 0.6760.735 0.778 0.695 0.72¢ 0.696 0.741 0.773
Ever had asthma 0.129 0.132 0.121 0.174 0.110 0094< 0.138 0.146 0.0990.113 0.154 0.103 0.09¢ 0.112 0.108 0.085
Ever told blood pressure high 0.277 0.283 0.335 0.32B10 0.2750.25¢ 0.244 0.216 0.2300.241 0.209 0.225 0.25¢ 0.268 0.244 0.233
Ever told had coronary heart disease 0.033 0.044 60.04  0.045 0.0480.03¢ 0.043 0.052 0.0400.052 0.036 0.043 0.03: -  0.039 0.045
Ever told had myocardial infarction 0.043 0.024 0.045  0.053 0.0380.03% 0.028 0.039 0.0260.042 0.032 0.028 004% 0.044 0.026 0.022
Ever told had stroke 0.015 0.034 0.034 -  0.021 0.04@2( 0.022 0.017 0.0200.016 0.016 0.015 0.037 -  0.017 0.019
Ever told had diabetes 0.067 0.078 0.074 0.141 0.05610M05¢ 0.068 0.101 0.0670.062 0.056 0.069 0.07¢ 0.064 0.050 0.066
Ever told had arthritis 0.247 0.283 0.332 0.347 0.3328D.0.30¢ 0.292 0.182 0.1830.248 0.231 0.189 0.28: 0.200 0.238 0.221
Had pain in or around a joint 0.371 0.366 0.382 -  10.4B384 0.467 0.466 0.356 0.2900.320 0.430 0.301 0.37: 0.380 0.407 0.356
Ever told blood cholesterol high 0.302 0.310 0.274 38.9.335 0.2550.32¢ 0.289 0.257 0.282 0.360 0.301 0.280 0.32¢ 0.416 0.325 0.275

Source: Calculated from BRFSS 1999-2004

Note: 1 - Hudson Valley; 2 - Capital Region; 3 - hdavk; 4 - North Country; 5 - Central New York; Geuthern Tier; 7 - Western New York; 8 - Finger &sk
9 - Bronx County; 10 - Kings County; 11 - Nassawfty; 12 - New York County; 13 — Queens County=1Richmond County; 15 - Rockland
County;16 - Suffolk County; 17 - Westchester County
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Figure Al. Quality of Health
Based on Percentage of “Very good” and “Excellgt¢alth

Upstate New York
by Regions

% very good and excellent health:
Finger Lake [ ] ] [ ]

Ce gpital  Midpoint: 60.6 57.8 55.3 50.9 453
ggion

Downstate New York
by Counties

(Note: The scale for the downstate
panel is blown 3.5 times)

Kings;

Richmond Queens
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Figure A2. Quality of Health
Based on Percentage of “Fair” and “Poor” Health

Upstate New York
by Regions

L 1 Oy o -
Midpoint: 9.8 113 136 17.2 219

Percent fair and poor health:

Downstate New York
by Counties

(Note: The scale for the downstate
panel is blown 3.5 times)

Richmond Queens
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