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Objectives. We considered whether US Blacks experience early health deteri-
oration, as measured across biological indicators of repeated exposure and adap-
tation to stressors.

Methods. Using National Health and Nutrition Examination Survey data, we ex-
amined allostatic load scores for adults aged 18–64 years. We estimated proba-
bility of a high score by age, race, gender, and poverty status and Blacks’ odds
of having a high score relative to Whites’ odds.

Results. Blacks had higher scores than did Whites and had a greater probabil-
ity of a high score at all ages, particularly at 35–64 years. Racial differences were
not explained by poverty. Poor and nonpoor Black women had the highest and
second highest probability of high allostatic load scores, respectively, and the
highest excess scores compared with their male or White counterparts.

Conclusions. We found evidence that racial inequalities in health exist across
a range of biological systems among adults and are not explained by racial dif-
ferences in poverty. The weathering effects of living in a race-conscious society
may be greatest among those Blacks most likely to engage in high-effort cop-
ing. (Am J Public Health. 2006;96:826–833. doi:10.2105/AJPH.2004.060749)
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the body’s systems owing to repeated adapta-
tion to stressors.

McEwen and Seeman, and Seeman and
colleagues27,28 conceptualized allostatic load
as the physiological burden imposed by stress,
as indicated by 2 categories of biomarkers.
The first category, primary mediators, com-
prises the substances the body releases in re-
sponse to stress. It includes norepinephrine,
epinephrine, cortisol, and dehydroepiandros-
terone sulfate (DHEA-S). The second cate-
gory comprises the effects that result from the
actions of the primary mediators. Examples
are elevated systolic and diastolic blood pres-
sures, cholesterol levels, glycated hemoglobin
levels, and waist-to-hip ratio. Allostatic load
has been operationalized by algorithms that
contain measurements of primary mediators
or secondary effects, with associated risks as-
sessed on a dichotomous scale and summed
to produce a total allostatic load score. The
first allostatic load algorithm developed by re-
searchers, which had 10 components,28 has
been modified on the basis of available data
to encompass 8,29 13,30 14,21 or 16 compo-
nents,31 with certain components (e.g., dias-
tolic and systolic blood pressures) common to

all versions. In general, results from these
studies suggest that higher allostatic load
scores are associated with older age,30 in-
creased mortality,31 lower socioeconomic sta-
tus,29 cognitive decline,28 and unsupportive
childhood32 and adult33 relationships.

An allostatic load algorithm is conceptually
suited for the study of weathering. Because
the stress response disrupts regulation of vari-
ous systems throughout the body—for exam-
ple, the cardiovascular, metabolic, and im-
mune systems—the concept of weathering
encompasses multiple systems and includes
impacts on them that might not yet register
clinically. Similarly, allostatic load is measured
across physiological systems and includes sub-
clinical indicators of the body’s response to
stress—responses that increase the risk of mor-
bidity. For example, the algorithm includes el-
evated blood pressure below the clinical
threshold for hypertension as well as at or
above it. However, whether an allostatic load
algorithm provides a useful summary measure
of weathering remains an empirical question.
Its usefulness for detecting differences among
young through middle-aged adults across ra-
cial/ethnic populations has not been tested.

Racial/ethnic differences in chronic morbidity
and excess mortality are pronounced by mid-
dle age.1–4 Evidence of early health deteriora-
tion among Blacks and racial differences in
health are evident at all socioeconomic
levels.5–7 To account for early health deterio-
ration among Blacks, Geronimus2 proposed
the “weathering” hypothesis, which posits that
Blacks experience early health deterioration
as a consequence of the cumulative impact of
repeated experience with social or economic
adversity and political marginalization. On a
physiological level, persistent, high-effort cop-
ing with acute and chronic stressors can have
a profound effect on health.8–10 The stress in-
herent in living in a race-conscious society
that stigmatizes and disadvantages Blacks
may cause disproportionate physiological de-
terioration, such that a Black individual may
show the morbidity and mortality typical of a
White individual who is significantly older.
Not only do Blacks experience poor health at
earlier ages than do Whites, but this deterio-
ration in health accumulates, producing ever-
greater racial inequality in health with age
through middle adulthood.

In the absence of a direct measure of
weathering, investigators have studied di-
verse health indicators such as pregnancy
outcome,11,12 excess mortality,5,13 and disabil-
ity,3 and have found age patterns by race
that are consistent with weathering. More
broadly, scientists have sought to link bio-
markers to social measures in an attempt to
better understand the underlying physiologi-
cal mechanisms of social disparities in health.
Cortisol levels,14 sympathetic nerve activity,15

blood-pressure reactivity,16,17 cytokine pro-
duction,18 waist-to-hip ratio,19 and glycated
hemoglobin levels20,21 have been related to
socioeconomic status,19,22 occupation,17 birth
outcome,23–25 and environmental risk.26

Building on this idea, McEwen and col-
leagues10,27 developed the concept of allosta-
tic load, or the cumulative wear and tear on
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To date, studies using these algorithms in
adults have been conducted primarily among
selected populations homogeneous in age
and race. Most research has used a subset of
the MacArthur Studies of Successful Aging
sample,14,28,29,33 which only includes individ-
uals aged 70 to 79 years who have high cog-
nitive and physical functioning. In 2 studies,
very small subsamples of medium- and low-
functioning elderly people were included to
compare them with high-functioning elderly
people. Although 18% of the subset was
Black, these individuals (aged 70–79 years
old) had already exceeded the average life
expectancy of Blacks.34 Studies in Taiwan ex-
amined people aged 60 years and older,22 as
well as a group of individuals aged 54 to 70
years,31 but this work provided limited in-
sight into the racial disparities in US health.
Similar research in younger adults—those
aged 52 to 53 years from the Wisconsin
Longitudinal Study,32 those aged 20 to 80
years from the Normative Aging Study,29 and
those aged 21 to 60 years from a German
manufacturing plant study21—included almost
no racial/ethnic minorities.

One study used National Health and Nutri-
tion Examination Survey III (NHANES III)
data30 to examine allostatic load in an age-
and race-diverse population. However, analy-
sis was not conducted by race. We expanded
on previous work by analyzing a national
sample of young through middle-aged adults
drawn from a data set containing biomarkers
and proverty measures to describe age pat-
terns of allostatic load among Blacks and
Whites.

METHODS

We used data from the fourth and most
current National Health and Nutrition Exami-
nation Survey (NHANES IV, 1999–2002)35

to examine gender and race differences in
age-related allostatic load scores. NHANES
surveys, conducted by the National Center for
Health Statistics, use stratified, multistage
probability samples to provide national esti-
mates of health and nutritional status for the
civilian, noninstitutionalized population of the
United States.35 Data are collected using a
questionnaire on various health and social
factors and a clinical examination, during

which measurements of height, weight, and
blood pressure are taken and blood is drawn.

Our NHANES IV sample included men
and women aged 18–64 years. Respondents
who self-identified as non-Hispanic Black or
non-Hispanic White were included in our
“Black” and “White” analyses, respectively.
Pregnant women were excluded because their
biomarker readings may be in the high-risk
category owing only to the pregnancy. Indi-
viduals with missing data for any component
of the algorithm also were excluded. Compar-
isons of excluded and included respondents
revealed no difference in the age distribution
of respondents; however, the excluded group
contained a slightly larger proportion of poor
or Black respondents, raising the possibility
that Blacks with the worst health may not
have been fully represented.

On the basis of previous research and data
availability, 10 biomarkers were selected for
inclusion in the algorithm. Systolic and dias-
tolic blood pressures and body mass index
(BMI) were obtained from physical examina-
tions. Glycated hemoglobin, albumin, creati-
nine clearance, triglycerides, C-reactive pro-
tein, homocysteine, and total cholesterol
were collected from blood samples (see
NHANES IV documentation35 for greater
detail on measurement and biomarker as-
says). For each biomarker, we empirically de-
termined the high-risk threshold on the basis
of the distribution of that biomarker in our
sample following a standard approach.28,30,36

We assigned each participant a biomarker
reading beyond the threshold (defined as
below the 25th percentile for creatinine
clearance and albumin and above the 75th
percentile for all others) a point for that bio-
marker. The points were then summed to ob-
tain the allostatic load score, with a maximum
score of 10 possible. In the NHANES IV sam-
ple, high-risk thresholds were as follows: albu-
min, 4.2 g/dL; BMI, 30.9; C-reactive protein,
0.41 mg/dL; creatinine clearance, 66 mg/dL;
diastolic blood pressure, 80 mm Hg; gly-
cated hemoglobin, 5.4%; homocysteine,
9 µmol/L; systolic blood pressure, 127 mm Hg;
total cholesterol, 225 mg/dL; triglycerides,
168 mg/dL.

For participants taking medication for dia-
betes, hypertension, or high cholesterol, we
assigned a point for glycated hemoglobin,

blood pressure, or total cholesterol, respec-
tively, even if these participants did not meet
or pass the high-risk threshold for the bio-
marker in their NHANES examination. In
previous research, participants taking these
medications whose clinical examination read-
ings fell below the high-risk quartile were not
assigned a point for the biomarker in ques-
tion, because those individuals had brought
that biomarker out of the high-risk quartile.
That approach is sensible in studies of indi-
viduals aged 70 to 79 years in which base-
line rates of chronic disease conditions may
be high and the distinction between manag-
ing and not managing chronic disease has key
implications for healthy life expectancy. How-
ever, given our focus on younger adults and
on the social epidemiology of chronic disease,
we took a different approach, assuming that
individuals taking medication (and thus, pre-
viously diagnosed with a chronic disease)
have already experienced systemic deteriora-
tion. Furthermore, taking medication to con-
trol the condition does not alleviate any as-
pects of the social environment that may have
helped precipitate the condition.

We calculated mean scores by age category
(18–24, 25–34, 35–44, 45–54, and 55–64
years), race (Black or White), and gender. We
also calculated age-standardized score distri-
bution by race and gender and found that
above any score threshold (i.e., 1 through 9),
the fraction of Blacks exceeded the fraction of
Whites for men and women. Using logit mod-
els, we estimated the probability of having a
high score as a function of age, separately by
race and gender. On the basis of these regres-
sions, we estimated Blacks’ and Whites’ rela-
tive odds of having a high score. We defined
a high score as 4 or above. We chose this cut-
off because previous literature suggests that
differences in morbidity and mortality arise
between groups when allostatic load scores
reach 3 or 4.

We further subdivided the Black and
White samples according to the poverty in-
come ratio (PIR), an income-to-needs vari-
able measuring the ratio of household in-
come to the US poverty threshold, which
varies by family size and composition. We
defined poor as a PIR of less than or equal to
1.85, based on the eligibility cutpoint for US
Department of Agriculture food assistance
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programs (Special Supplemental Nutrition
Program for Women, Infants, and Children
[WIC], Food Stamps, School Lunch).37,38

We tested the robustness of our results in
several ways. First, we reanalyzed data using
alternative functional forms, including ordi-
nary least squares regression, probit models,
and logit models with an age-squared vari-
able. All approaches yielded similar results.
Second, we used different cutoff scores to
represent a “high score.” Third, we per-
formed analyses that excluded individuals
taking medication in the high-risk group.
Fourth, using NHANES III and IV data, we
created a cohort of individuals born between
1935 and 1975 to examine the possible
contribution of cohort effects to trends in

scores. That is, in the absence of longitudinal
data, and under the reasonable assumption
that NHANES III and NHANES IV are each
representative of the same population, we
used repeated cross-sections to draw infer-
ences about population means.39,40 (Data on
homocysteine are unavailable for NHANES
III, so we do not include it in this sensitivity
analysis.)

Following National Center for Health Sta-
tistics guidelines, we used Mobile Examina-
tion Center (MEC) sampling weights to ac-
count for NHANES complex sampling design
for all analyses.35 We used Stata version 8.0
(Stata Corp, College Station, Tex) to account
for the sampling design when calculating
standard errors.

RESULTS

In Table 1, mean scores and the percentage
of respondents with high scores are reported
for 5 age groups, by race and gender. In all
cases, mean scores for Blacks were statisti-
cally significantly higher than mean scores for
Whites. Black women consistently had higher
scores than Black men, whereas scores of
White men and women were similar except
in the oldest age group, within which the
female-to-male ratio exceeded 1.

Figure 1 shows results of the logistic re-
gression for the full sample by race and by
race and gender. Blacks had a higher proba-
bility than did Whites of a high score (≥4) at
all ages. Furthermore, the size of the Black–
White gap increased with age from 18 to 64
years. For Blacks aged 50 years, the probabil-
ity of having a high score was approximately
60%; this probability was not reached by
Whites until about age 60 years.

Black men and women also were more
likely than their White counterparts to have
a high score (Figure 1b). Black women had
the greatest probability of having a high
score and, when compared with either Black
men or White women, this gap in scores
grew with age from 18 to 64 years, becom-
ing especially pronounced after age 30
years. Among Whites older than 45 years,
women appeared to be slightly more likely
than men to have high scores, but the differ-
ences were small and not statistically signifi-
cant. By age 45 years, 50% of Black women
had a high score; by age 64 years, more
than 80% did. In contrast, Whites reached
the 50% level only as they approached age
60 years, and they never reached levels
much above 60%.

Table 2 displays the Black–White relative
odds of having a high score, overall and by
age group and gender, through use of differ-
ent models. For individuals aged 18 to 24
years, the estimated odds of a Black person
having a high score was 1.49 times that of a
White person having a high score (column
1). By ages 55–64 years, the estimated
Black–White relative odds rose to 2.31.
These estimates were statistically significant
at P< .10 for persons aged 25–34 years
and at P< .01 for the age groups 35–44,
45–54, and 55–64 years.

TABLE 1—Mean Allostatic Load (AL) Score and Proportion With High Score, by Race and
Gender: National Health and Nutrition Examination Survey IV, 1999–2002

Total Men Women

Mean Score Mean Score Mean Score 
No. (% With AL ≥ 4) No. (% With AL ≥ 4) No. (% With AL ≥ 4)

18–24 y

Totalb 1560 1.23 (6.32) 825 1.21 (6.49) 735 1.25 (6.14)

Black 356 1.59 (8.33) 198 1.45 (7.92) 158 1.75 (8.80)

White 475 1.14 (5.74) 249 1.14 (6.31) 226 1.15 (5.13)

Pa <.01 (<.26) <.04 (<.68) <.01 (<.22)

25–34 y

Totalb 1170 1.80 (15.00) 616 1.76 (14.19) 554 1.86 (15.94)

Black 221 2.17 (21.45) 102 1.96 (18.26) 119 2.34 (24.16)

White 510 1.76 (14.78) 272 1.67 (13.43) 238 1.86 (16.37)

Pa <.02 (<.11) <.08 (<.27) <.07 (<.19)

35–44 y

Totalb 1416 2.48 (26.07) 719 2.51 (26.33) 697 2.45 (25.79)

Black 306 2.96 (37.45) 151 2.92 (34.18) 155 3.00 (40.28)

White 613 2.37 (23.53) 322 2.38 (23.92) 291 2.36 (23.12)

Pa <.01 (<.01) <.01 (<.04) <.01 (<.01)

45–54 y

Totalb 1305 3.44 (45.26) 645 3.37 (45.73) 660 3.51 (44.84)

Black 248 4.04 (58.27) 130 3.78 (54.45) 118 4.34 (61.81)

White 646 3.32 (42.50) 323 3.28 (43.03) 323 3.36 (42.01)

Pa <.01 (<.01) <.02 (<.07) <.01 (<.01)

55–64 y

Totala 1135 4.12 (62.25) 568 3.84 (57.42) 567 4.39 (66.99)

Black 209 4.79 (77.28) 94 4.51 (69.49) 115 4.99 (82.68)

White 556 4.03 (59.61) 291 3.79 (55.84) 265 4.29 (63.59)

Pa <.01 (<.01) <.01 (<.01) <.01 (<.01)

aP value for comparison of Black and White mean scores (P value for comparison of Black and White percentages with high
score).
bTotal includes participants of all races/ethnicities.
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FIGURE 1—Probability of having an allostatic load of 4 or higher, as predicted by race (a)
and race and gender (b).

Black men and Black women had higher
estimated odds relative to their White coun-
terparts at all age groups, and these relative
odds increased in size with increasing age.
For men, the Black–White odds were statisti-
cally significant at P<.10 at ages 45–54
years and at P<.05 for ages 35–44 and
55–64 years. For women, the Black–White
odds of a high score were substantial, at 2.24,
2.23, and 2.73 for ages 35–44, 45–54, and
55–64 years, respectively, and highly statisti-
cally significant (P<.01).

Black women were consistently more likely
than were Black men to have a high score.
Black women aged 55 to 64 years were esti-
mated to have more than twice the relative
odds of a high score compared with Black

men (P<.05). Among Whites, little gender
difference was observed except among indi-
viduals aged 55 to 64 years, in which women
were estimated to have higher relative odds
(1.38; P<.10).

Poverty, Race, and Gender
As shown in Figure 2a, the probability by

age of having a high score was greater for
poor respondents (PIR≤1.85) than for non-
poor respondents (PIR>1.85). However,
when the Black–White relative odds of hav-
ing a high score were adjusted for PIR
(Table 2, column 2), they remained strong
and showed essentially the same patterns as
when they were unadjusted (column 1). This
result indicates that excess rates of high

scores among Blacks were not accounted for
by the higher proportion of Blacks who were
poor. To check the robustness of this finding
and to rule out residual confounding, we per-
formed analyses with a continuous PIR vari-
able, which confirmed our findings. More-
over, we found that poor Whites were less
likely than nonpoor Blacks to have high scores
(Figure 2b).

Among the poor, the relative odds of hav-
ing a high score continued to favor Whites
(Table 2, column 4), but the point estimates
were substantially lower than for the overall
sample: close to par at ages younger than 35
years and not statistically significant at con-
ventional levels for any age group. However,
among the nonpoor (Table 2, column 5), esti-
mated relative odds were larger than for the
overall estimates and were highly statistically
significant for women older than 24 years and
men older than 44 years. Among nonpoor re-
spondents, Black women of all ages had at
least twice the relative odds of high scores
compared with White women. Nonpoor Black
women aged between 55 and 64 years had 5
times the odds of high scores compared with
their White counterparts.

Sensitivity Analyses
We reanalyzed the data using alternative

functional forms. When we excluded respon-
dents on medication from the high-risk group,
all age groups had lower scores, but the drop
in scores was greatest for Blacks aged 35 to
64 years. Even so, significant differences be-
tween Blacks and Whites persisted. We found
that the pattern of results was not sensitive to
the choice of allostatic load score cutoff. In-
deed, we found that when a cutoff of 3 was
used, Black–White differences were substan-
tially more dramatic than those we report,
which used 4 as the cutoff. Our analysis of
the cohort data confirmed that for both
Blacks and Whites, allostatic load scores in-
creased between the ages of 18 and 65 years.
Over the 10- to 14-year period representing
the move from NHANES III to NHANES IV,
mean scores (on a 9-point scale) for Blacks
aged 15 to 59 years in NHANES III in-
creased from 2.59 to 3.15 (P<.05). Mean
scores for Whites aged 15 to 59 years in
NHANES III increased from 2.11 to 2.71
(P<.05). This finding refutes the alternative
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TABLE 2—Relative Odds (With Confidence Intervals) of Having an Allostatic Load Score of 
4 or Higher: National Health and Nutrition Examination Survey IV, 1999–2002

Relative Odds (95% Confidence Interval)

Age Group, y Unadjusted Adjusted for PIR PIR ≤ 1.85 PIR > 1.85

Blacks vs Whites

18–24 1.49 (0.73, 3.06) 1.42 (0.69, 2.94) 1.18 (0.45, 3.06) 1.92 (0.68, 5.38)

25–34 1.57 (0.91, 2.73)* 1.41 (0.83, 2.39) 0.98 (0.53, 1.83) 2.03 (1.01, 4.09)**

35–44 1.95 (1.41, 2.67)*** 1.69 (1.16, 2.46)*** 1.55 (0.78, 3.08) 1.78 (1.10, 2.87)**

45–54 1.89 (1.33, 2.69)*** 1.79 (1.26, 2.54)*** 1.41 (0.75, 2.65) 2.00 (1.40, 2.87)***

55–64 2.31 (1.60, 3.32)*** 2.22 (1.48, 3.32)*** 1.36 (0.70, 2.66) 2.97 (1.52, 5.79)***

Black Women vs White Women

18–24 1.78 (0.76, 4.12) 1.67 (0.68, 4.10) 1.21 (0.41, 3.57) 2.33 (0.60, 8.94)

25–34 1.62 (0.80, 3.30) 1.39 (0.68, 2.84) 0.95 (0.37, 2.47) 2.32 (1.02, 4.88)**

35–44 2.24 (1.39, 3.63)*** 2.17 (1.31, 3.57)*** 1.89 (0.76, 4.71) 2.39 (1.19, 4.79)**

45–54 2.23 (1.37, 3.64)*** 1.98 (1.19, 3.28)** 1.76 (0.73, 4.26) 2.08 (1.20, 3.61)**

55–64 2.73 (1.53, 4.89)*** 2.94 (1.64, 5.27)*** 1.44 (0.51, 4.02) 5.12 (1.83, 14.35)***

Black Men vs White Men

18–24 1.28 (0.40, 4.10) 1.18 (0.39, 3.58) 1.07 (0.31, 3.72) 1.50 (0.22, 10.49)

25–34 1.44 (0.76, 2.73) 1.41 (0.71, 2.78) 1.00 (0.36, 2.78) 1.86 (0.74, 4.66)

35–44 1.65 (1.06, 2.57)** 1.29 (0.81, 2.04) 1.22 (0.53, 2.77) 1.32 (0.70, 2.49)

45–54 1.58 (0.96, 2.61)* 1.57 (0.92, 2.70)* 1.02 (0.43, 2.44) 1.89 (1.01, 3.56)**

55–64 1.80 (1.12, 2.89)** 1.69 (1.00, 2.84)** 1.24 (0.46, 3.34) 1.98 (1.00, 3.91)**

Black Women vs Black Men

18–24 1.12 (0.33, 3.80) 0.93 (0.24, 3.47) 0.53 (0.14, 2.00) 2.09 (0.29, 15.02)

25–34 1.43 (0.65, 3.15) 1.35 (0.62, 2.95) 1.68 (0.46, 6.05) 1.10 (0.46, 2.65)

35–44 1.30 (0.72, 2.33) 1.42 (0.89, 2.55) 1.02 (0.42, 2.46) 1.79 (0.74, 4.31)

45–54 1.35 (0.77, 2.39) 1.46 (0.77, 2.77) 3.88 (1.31, 11.58)** 0.87 (0.38, 1.99)

55–64 2.10 (1.01, 4.36)** 2.75 (1.27, 5.95)** 1.94 (0.44, 8.59) 3.78 (1.76, 8.20)***

White Women vs White Men

18–24 0.80 (0.41, 1.56) 0.77 (0.40, 1.46) 0.47 (0.16, 1.42) 1.35 (0.49, 3.74)

25–34 1.26 (0.88, 1.82) 1.14 (0.78, 1.66) 1.75 (0.84, 3.67) 0.92 (0.58, 1.43)

35–44 0.96 (0.67, 1.37) 0.90 (0.65, 1.23) 0.65 (0.37, 1.17) 0.99 (0.69, 1.41)

45–54 0.96 (0.72, 1.27) 0.96 (0.73, 1.26) 2.24 (1.27, 3.97)** 0.79 (0.56, 1.11)

55–64 1.38 (0.96, 1.98)* 1.49 (0.97, 2.29)* 1.68 (0.64, 4.35) 1.46 (0.94, 2.28)*

Note. PIR = poverty income ratio.
*P < .10; **P < .05; ***P < .01.

hypothesis that the cross-sectional differences
we found by age and race arise from younger
cohorts’ being healthier than older cohorts
and younger cohorts having smaller racial dis-
parities than older cohorts.

DISCUSSION

Our research confirms the existence of
stark racial disparities in health in clinical and
subclinical conditions across a range of bio-
logical systems among young through middle-
aged adults. Among both men and women,

Blacks have higher mean allostatic load
scores than do Whites at all ages, and the dif-
ferential in scores increases with age. Al-
though both poor Blacks and poor Whites
have higher scores than their nonpoor coun-
terparts, the greater poverty rates among
Blacks do not account for the Black–White
difference. Furthermore, nonpoor Blacks have
a greater probability of high scores than do
poor Whites.

When different functional forms or high
score cutoff points were used in the analyses,
our findings remained robust. Our sensitivity

analyses suggest that our findings represent in-
creased allostatic load with aging, rather than
cohort effects. In addition, we found little dif-
ference in allostatic load scores for respon-
dents younger than 35 years, regardless of
whether medication usage was included in the
algorithm. For individuals aged 35 to 64
years, allostatic load scores for Blacks were
smaller when medication usage was not in-
cluded in the algorithm and the size of the
Black–White gap was reduced, but it re-
mained sizable and statistically significant. The
reductions observed when medicine usage was
not counted in the algorithm reflect the higher
burden of chronic disease experienced by
Black individuals aged 35 to 64 years com-
pared with White individuals of the same age.

Black women, in particular, bear a large
burden of allostatic load compared with ei-
ther Black men or White women. We found
little difference among Whites in mean score
by gender until age 55 years. However, Black
women had higher scores than Black men at
all ages studied. Differences were particularly
pronounced among nonpoor Black women
compared with nonpoor White women.
These findings are consistent with a growing
body of literature suggesting that higher eco-
nomic status in Blacks is more protective
against early mortality than it is against early
morbidity and that racial differences in health
reflect more than differences in economic re-
sources alone.3,12,41 The finding of larger ra-
cial disparities among the nonpoor than the
poor, and among women than men, suggests
that persistent racial differences in health may
be influenced by the stress of living in a race-
conscious society. These effects may be felt
particularly by Black women because of “dou-
ble jeopardy” (gender and racial discrimina-
tion).12,42,43 In addition, gendered aspects of
public sentiment on race may have limited
Black men’s role in providing social and eco-
nomic security for their families, while raising
expectations of Black women. For example,
less-educated Black men have experienced a
long secular decline in employment rates,
continuing even through the labor market ex-
pansion of the 1990s.44 In contrast, Black
women bear much of the responsibility for
the social and economic survival of Black
families, kinship networks, and communi-
ties.12,43,44 In fulfilling these responsibilities,
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Note. PIR = poverty income ratio.

FIGURE 2—Probability of having an allostatic load of 4 or higher, as predicted by poverty
income ratio (a) and poverty income ratio and race (b).

Black women may face greater exposure than
Black men to stressors that require sustained
and high-effort coping, along with the wear
and tear on biological systems such repeated
adaptation implies.12,43,44

Consistent with the weathering hypothesis,
our findings also suggest that Blacks experi-
ence earlier deterioration of health than do
Whites. In each age group, the mean score
for Blacks was roughly comparable to that for
Whites who were 10 years older. The pre-
dicted probabilities of having a high allostatic
load score showed the same pattern. Recent
research by Epel and colleagues46 suggests
that stress is related to accelerated cellular
aging in young through middle-aged women
because of decreased telomerase activity and

shortened telomeres, the stabilizing ends of
chromosomes. They found that these markers
were associated with both increased per-
ceived stress in their entire sample and with
length of caregiving in their subsample of
women who were caring for a chronically
ill child. Their study sample was young to
middle-aged women, a fact that suggests their
findings may provide some insight into the
cellular process of weathering, augmenting its
biological plausibility. The stresses associated
with living in a race-conscious society may
lead to early health deterioration in Black
women through a complex mechanism that
includes telomere shortening.

Use of allostatic load scores to measure
weathering expands on previous research

that described weathering age patterns in
single health indicators, because these scores
encompass multiple measures across biologi-
cal systems and include subclinical cases.
However, the extent to which the algorithm
we used can be said to capture weathering is
open to question. As with all studies using
allostatic load algorithms, biomarker selec-
tion was driven by data as well as theory.
Although we observed Black–White differ-
ences in scores under several models and
are confident that a disparity exists, no ab-
solute score exists that can be compared
across studies using different components.
Most prominently, to estimate scores across
racial/ethnic populations in young through
middle adulthood, we had to use a data set
that did not include measures of what
McEwen referred to as “primary mediators.”
Researchers have found that these primary
mediators are important contributors to the
allostatic load measure, at least for predict-
ing clinical decline or death among the el-
derly.14,47

We also note that the allostatic load algo-
rithm used here and others similar to it in
the literature have other potential limita-
tions. First, in reality, it is unlikely that each
biomarker used contributes equally to allo-
static load. However, evidence suggests that
if an equiweighted algorithm does not reflect
physiological reality, it may provide a con-
servative estimate of the size of the relation-
ship between allostatic load and poor health
outcomes.47 Second, each score is derived
through use of a threshold demarcating the
traditional high-risk end of the distribution
for each biomarker (75th or 25th percen-
tile). Biomarkers at this end of the distribu-
tion are associated with stress-related dis-
eases: heart disease (C-reactive protein,
homocysteine, total cholesterol, triglyc-
erides), liver disease (albumin), obesity
(BMI), hypertension (blood pressure), kidney
disease (creatinine clearance), and diabetes
(glycated hemoglobin). It is possible that for
some of these biomarkers, having a value at
the other end of the distribution may confer
high-risk status for disease outcomes that are
not stress related. For example, although
hypotension and low cholesterol are clini-
cally significant conditions, they are not
stress related.
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In sum, racial differences in allostatic load
scores are small in the late teens and early
20s, but they quickly widen beginning in
young adulthood through middle age and are
largest between the ages of 35 and 64 years.
Black women of these ages suffer the highest
probability of having a high allostatic load
score whether compared with Black men or
with White men or women. These findings
provide evidence that the impact of chronic
stress on health has important implications not
only for individuals but also for the population
as a whole and suggest ways that dynamic
social relationships between racial and ethnic
groups may shape health in a race-conscious
society. The findings suggest that progress in
understanding and eliminating racial health in-
equality may require paying attention to the
ways that American public sentiment on race,
including its gendered aspects, exacts a physi-
cal price across multiple biological systems
from Blacks who engage in and cope with the
stressful life conditions presented to them.
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