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During infancy'™ and throughout
childnood,”™® poverty has been found to be
an important predictor of risk for mortality
from leading causes of death at these ages,
including perinatal conditions,*” congenital
anomalics, > motor vehicle injuries,”” and
homicide,*™* as well as from all causes com-
bined.'~® Child poverty has usually been
defined in relation to the federal poverty line,
cither directly through comparisons of
reported income with established poverty
thresholds” or indirectly by assessments of
eligibility for means-tested governmental
assistance programs.

The federal poverty line, an absolute mea-
sure of childhood deprivation that provides a
common standard for all US children, was
originally designed to represent roughly 3
times the average cost of the Jeast expensive
nutritionally adequate food plan, as deter-
mined by the Department of Agriculture.® The
federal poverty standard has been criticized
for its incorporation of outdated assumptions
about economics of scale in food consumption
and the cost of food relative to housing, as
well as its failure to take into account taxes,
job-related expenses, and the value of noncash
benefits™'"’; however, it remains the official
benchmark for defining economic deprivation
among both children and adults.”

Over the past 10 years, substantial rescarch
and policy interest has focused on the con-
cept of “relative deprivation” and its implica-
tions for health."" This approach suggests that,
between and within rich countries, “relative”
rather than absolute levels of income are
most important in terms of influencing public
health." This focus on relative deprivation
has played out amid heightened interest in in-
come incquality among children" as well as

15,16

among the population more generally, ™ and
the relative deprivation concept has informed
the idea that poverty may be more appropri-

ately conceptualized and measured relative to

local rather than national conditions.
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rates.

the federal poverty line.

mortality.

J Public Health. 2003;93:652-657)

If relative deprivation occurs via psychoso-
cial mechanisms involving perceptions of rela-
tive disadvantage, then this idea makes sense,
in that individuals are perhaps more likely to
perceive local conditions as most relevant to
them. Indeed, Rainwater and colleagucs argued
that using a locally referenced poverty standard

brings the definition of a poverty line closer to
the social reality of the lives of the people
being stadied . . . [and] takes into account vari-
alions in the cost of living, differences in con-
sumption bundles, and relevant differences in
social understanding of what consumption pos-
sibilities mean for social participation and so-
cial activities. """

Indexing child poverty to geographically
proximate economic conditions may well be
effective in capturing social exclusion rclative
to others living in a particular area; however,
it is not clear how children’s poverty status,
defined in this way, might be related to their
health. In this study, we examined the associ-
ation between statc-level child and infant
mortality rates and 2 measures of child pov-
erty, one referenced to a local state standard
and another rcferenced to the federally de-
fined poverty standard.

METHODS

State-specific mortality data are included in
the National Center for Health Statistics’

Objectives. The purpose of the present study was to compare the associations of
state-referenced and federal poverty measures with states’ infant and child mortality

Methods. Compressed mortality and Current Population Survey data were used to
examine relationships between mortality and (1) state-referenced poverty (percentage
of children below half the state median income) and (2) percentage of children below

Results. State-referenced poverty was not associated with mortality among infants
or children, whereas poverty as defined by national standards was strongly related to

Conclusions. Infant and child mortality is more closely tied to families’ capacity for
meeting basic needs than to relative position within a state’s economic hierarchy. (Am

Compressed Mortality Files (available at the
Centers for Disease Control and Prevention’s
Wonder Web site™®); we obtained data on
state-specific all-cause mortality rates among
infants younger than 12 months and children
aged 1 to 14 years for the years 1995
through 1997. In the case of the 1- to 14-year
group, we adjusted mortality rates for age by
using the 2000 US age distribution divided
into 1- to 4-year and 5- to 14-year ranges.
We defined child poverty rates in 2 ways.
First, we obtained estimates of the percent-
age of children living below the federal pov-
crty level in cach state from the 1996 small-
area income and poverty cstimate files
prepared by the US Burcau of the Census."
In 1996, a family consisting of a couple and
2 children was considered to be living in
poverty if their income was less than
$15911.2° In our analyses, we used the pov-
erty rates that most nearly conformed to the
child ages of interest. In the case of the 1- to
14-year age group, we used the percentage of
children younger than 18 years living in pov-
erty; for the infant mortality analyses, the
closcst available age-specific poverty rate was
that among children younger than 5 years.
Second, we used state-referenced poverty
rates for children calculated by Rainwater
and collcagues.”” Rainwater et al. determined
the percentage of children whose family in-
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TABLE 1-US States Ranked According to State-Specific Child Poverty Standard, National
Poverty Standard, and Median Income, 1996

State State Standard, % State Federal Standard, % State Median Income, $

1. New York 26.3 1. Louisiana 29.9 1. West Virginia 25760

2. California 25.1 2. Mississippi 29.9 2. Mississippi 26901

3. Massachusetts 24.2 3. New Mexico 29.8 3. New Mexico 27014

4. Arizona 23.6 4. West Virginia 29.8 4. Arkansas 27367

5. Louisiana 22.8 5.Texas 25.8 5. Oklahoma 27648

6. Connecticut 220 6.Arkansas 257 6. Montana 28714

7. Rhode Island 22.7 7. Kentucky 255 7. Louisiana 28921

8. New Jersey 21.8 8. California 25:3 8.Alabama 29618

9. lllinois 207 9. New York 252 9. South Dakota 29810
10. New Mexico 21.6 10. Oklahoma 25.1 10. Kentucky 30630
11. Florida 21.2 11.Alabama 25.0 11. North Dakota 30798
12.Texas 20.7 12. Arizona 245 12. Florida 31008
13. Kentucky 20.5 13. South Carolina 231 13.Tennessee 31097
14. Alabama 20.3 14. Georgia 23.0 14. Wyoming 31173
15. Michigan 19.5 15. Florida 22.3 15. Arizona 32708
16. Washington 19.0 16. Tennessee 207 16. South Carolina 32728
17. Mississippi 189 17. Montana 21.6 17.Texas 327173
18. Delaware 18.8 18. Michigan 19.0 18. Missouri 32947
19. Georgia 18.8 19. North Carolina 18.8 19. Maine 33002
20. Maryland 18.8 20. lllinois 18.4 20. Idaho 33279
21.Virginia 18.8 21. Missouri 18.4 21.Vermont 33352
22. Ohio 18.6 22. South Dakota 18.3 22. Nebraska 33562
23.West Virginia 185 23. Hawaii 17.9 23. Kansas 33610
24, Pennsylvania 18.4 24. Oregon 17.6 24. lowa 33721
25.Tennessee 18.2 25. Rhode Island 17.5 25. Georgia 33763
26. South Carolina 18.0 26. Maine 17.0 26. Ohio 34198
27. Oklahoma 17.6 21. Ohio 17.0 217. North Carolina 34487
28. North Carolina 1752 28.Washington 16.7 28. Pennsylvania 35109
29. Oregon 16.2 29.Virginia 16.6 29. Oregon 35144
30. Alaska 16.1 30. Pennsylvania 16.5 30. Indiana 35502
31. Hawaii 16.1 31.Idaho 15.9 31. New York 35696
32. Minnesota 15.8 32. Delaware 15.3 32. Utah 36360
33. Wisconsin 15:1 33. North Dakota 15.0 33. Rhode Island 36402
34. Arkansas 14.1 34.Vermont 14.9 34. Washington 37847
35. Idaho 13.9 35. Alaska 14.8 35. Nevada 38213
36. Montana 139 36. Connecticut 14.8 36. Michigan 38266
37.Wyoming 139 37. Massachusetts 147 37.Virginia 38510
38. Indiana 13.8 38. Maryland 14.4 38. Wisconsin 38598
39. Missouri 138 39. Colorado 14.3 39. California 38691
40. Maine 13.7 40. Kansas 14.3 40. Colorado 38923
41, New Hampshire 13.7 41. Wyoming 14.3 41. lllinois 39490
42.Vermont 1350 42. New Jersey 13.8 42, Delaware 39701
43. Colorado 131 43. Nevada 13 43. Minnesota 39791
44, Nevada 1341 44, Indiana 13.0 44, New Hampshire 40153
45, Utah 13.1 45, Nebraska 127 45, Massachusetts 40686
46. lowa 13.0 46. lowa 12.6 46. Hawaii 43677

Continued
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TABLE 1-Continued

47. Kansas 13.0 47.Wisconsin 12.2 47. Maryland 44196
48. Nebraska 13.0 48. Minnesota 1.7 48. Alaska 44797
49. North Dakota 12.3 49, Utah 11.3 49, Connecticut 44981
50. South Dakota 12.3 50. New Hampshire 7.8 50. New Jersey 46872
Note. State-specific poverty rates are 1995-1997 averages.
comes were less than one half of the median RESULTS were associated with increased child mortal-

equivalent income in a given state, a strategy
for defining poverty often used in compara-
tive analyses.”* They combined Current
Population Survey data for the years 1995 to
1997, using a set of specially produced
weights to accurately cstimate counts of chil-
dren and an equivalence scale to take house-
hold size and family head’s stage in the life
course into account. Because of small popula-
tion sizes, Rainwater ct al. combined some
states into multistate groups of 2 to 4 units.

In our analyscs, we assigned the overall
poverty rate of cach group to its component
states. We used the state-specific poverty rates
calculated by Rainwater et al. for children
younger than 18 years in our child mortality
analyses, and we used their rates for children
younger than 6 years in our infant mortality
analyses.

As an alternative to using conventional fed-
cral poverty rates in their comparisons, Rain-
water and colleagucs also computed the per-
centage of children in each state whose
family incomes were less than half the na-
tional median cquivalent. Because the nation-
ally referenced poverty rates they produced
by this method were highly correlated with
standard, federally defined rates (r=0.91), we
decided to use the more familiar federal pov-
erty line definition described earlier.

We also obtained median 1996 incomes
for each state from the Census Bureau’s
small-area income and poverty estimate files.
We calculated Pearson correlation coefficients
to assess associations between child and in-
fant mortality and poverty defined according
to national and state-referenced poverty stan-
dards. We used multivariate ordinary least
squares models to assess the associations of
child and infant mortality with state-refer-
cnced child poverty rates and state median
incomes.
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Table 1 ranks states in terms of percent-
ages of children younger than 18 years who
were poor, according to state-referenced and
federal poverty standards, during the study
period. Clearly, the 2 poverly definitions pro-
duced very different state rankings. The 3
states with the highest state-referenced child
poverty rates were New York, California, and
Massachusetts; these states ranked 9th, 8th,
and 37th, respectively, when the absolute
federal standard was used. Connecticut,
Rhode Island, and New Jersey were also
among the top 10 most impoverished states
according to the local standard; in terms of
the national poverty definition, however, they
were far down on the list, at 36th, 25th, and
42nd, respectively.

Table 1 also lists states according to 1996
median income, from lowest to highest. As
would be expected, statcs with lower median
incomes also tended to be those with higher
poverty rates according to the absolute fed-
eral standard (r=-0.64, P<.0001). For ex-
ample, the 5 states with the lowest median in-
comes were all among the top 10 in terms of
federally defined poverty. In contrast, these
same states ranked between 10th and 34th in
regard to state-referenced poverty level. Over-
all, state-referenced poverty rates were not
significantly associated with median income
(r=0.14, P=.33).

Figure 1 shows child mortality rates plot-
ted against state-referenced child poverty
levels. The association between mortality
and state-referenced child poverty was nega-
tive, although the correlation of —0.19 was
not statistically significant (P=.19). In con-
trast, Figure 2 indicates that the correlation
was positive when child poverty was defined
according to the absolute federal standard
(r=0.53, P<.0001); higher poverty rates

ity. A similar pattern of results was seen in
the case of infant mortality (data not shown).
State-referenced poverty levels were not sig-
nificantly associated with infant mortality
rates (r=0.21, P=.15), whereas a significant
positive association (r=0.47, P=.0005) was
found between infant mortality and the fed-
eral poverty standard.

Regression analyses estimating mortality as
a function of median income and state-
referenced child poverty rates also indicated
that absolute levels of economic resources
were more strongly associated with mortality
risk. Among children aged 1 to 14 years, state
median income was significantly (P<.0001)
and inversely related to child mortality. An in-
crease in median income of 1 standard devia-
tion observed across the 50 US states was as-
sociated with a reduction of 3.2 child deaths
per 100000 population, or approximately
10% of the average child mortality rate. Con-
sistent with findings from the bivariate corre-
lation analyses, state-referenced poverty rate
was not significantly related to mortality in
the multiple regression model. The analysis
for infants younger than 12 months yielded
comparable findings. These results indicate
that once absolute level of resources is taken
into account, variation in relative economic
position within states does not appear to be
associated with children’s mortality risk.

DISCUSSION

Whereas the concept of relative depriva-
tion may have value for certain age groups
and certain health outcomes, the present re-
sults show that if we are interested in under-
standing differences in child mortality across
the United States, we need to use indicators
of absolute rather than relative poverty. Con-
sistent with previous research,'™ our results
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State-Referenced Child Poverty Rate

indicate that state child and infant mortality
rates are significantly associated with states’
levels of child poverty when that poverty is
defined with respect to an absolute standard
of need relevant for all US children: the fed-
eral poverty line. Our findings showed that
child poverty relative to a more local, state-
based standard is not associated with child
mortality. Children’s survival prospects appear
to be more closely tied to their families’ ca-
pacity for meceting basic needs than to the po-
sition at which their families find themselves
within their state’s economic hierarchy.

In some cases, defining poverty solely by
relative position with regard to state median
income obscures substantial underlying depri-
vation. For example, according to the state-
referenced poverty standard, Arkansas and
Montana appear comparatively well off, rank-
ing 34th and 36th in terms of child poverty
levels. The bottom fifth of families in these 2
states, however, have average incomes of only
$10771 and $10 762, respectively.” In con-
trast, Connecticut has the sixth-highest child
poverty rate according to the state-referenced

April 2003, Vol 93, No. 4 | American Journal of Public Health

FIGURE 1—Association between child mortality rates and state-referenced child poverty rates: US states, 1995-1997.

standard, whereas the average income among
the bottom fifth of the state’s families is more
than 50% higher, at $17 6152

It has recently been suggested that lower
relative position in the local economic distri-
bution can have adverse effects on health. For
example, Wilkinson has argued that nega-
tive perceptions of social rank, as indicated by
rclative income, adversely affect individual
health through psychoneuroendocrine mecha-
nisms and stress-related behaviors and cxert a
negative impact on societal well-being
through reduced social interaction and civic
participation. Studying US states, Kennedy
and colleagues™*** found that poorer self-
rated health and elevaled mortality risks
among adults were associated with increased
statc-level income inequality; these authors
proposed psychosocial processes, including
perceptions of relative social deprivation, as
an important mechanism in determining
health outcomes.

The measure of relative deprivation used
here focused on the proportion of children
below a locally determined income cutoff

point. As a result, our measure is not dircctly
comparable with income inequality measures
such as the Gini coefficient, in that our mea-
sure does not consider the total income dis-
tribution and may not have the same rela-
tionship to absolute material hardship. Thus,
although our results may not be dircetly
comparable with those of studics focusing on
the effect of income inequality on health,
they clearly show that “relative” child pov-
erty, as defined by a locally refercnced cutoff
point, is not associated with infant and child
mortality.

One possible reason for this finding is that
the proportion of children whosc family in-
comes are less than half the median income
for their state has little to do with how rich
that state is on average (as indicated by me-
dian income). If indeed perceptions of relative
poverty are operating to influence child
health, our data could be interpreted to sug-
gest that they do so in terms of national
rather than more local comparisons. An alter-
native interpretation, one that we favor, is
that child mortality is much more closcly
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linked to gaps in mecting basic needs and ser-
vices, as indexed by the federally defined
poverty standard.

Our findings also underscore the impor-
tance of monitoring levels of material re-
sources available to disadvantaged familics
with children across states. The welfare re-
form legislation of 1996°° discontinued enti-
tlements to cash assistance and greatly ex-
panded state latitude in the design and
implementation of benefit programs for fami-
lics. Subsequently, there has been increasing
variation and instability among states and lo-
calities in monctary support for programs re-
lated to child welfare®® and an unparalleled
decrease in the total number of children re-
ceiving public benefits.*” These changes may
have important implications for infant and
child health.*"**

In a political climate of devolution of pro-
grammatic and financial decisionmaking to
the states, an important role remains for fed-
erally defined standards that can be applicd
to every infant and child residing in the
United States. In view of the association
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demonstrated here between child deprivation
levels and mortality risk, failure to identify
and ameliorate conditions in which families
possess inadequate resources may have seri-
ous consequences for children’s health and
for their life chances. W
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