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Abstract

Background: Blacks experience greater multisystem physiological dysregulation, or cumulative biological risk, which is associated with poor
cardiometabolic health and mortality. In this study, we assess race differences in change in risk over 4 years among older whites, blacks, and
Hispanics.

Method: We examined race differences in 4-year change in individual biomarkers and a cumulative measure of risk—cardiometabolic risk
(CMR)—using data for each respondent from two waves of the Health and Retirement Study’s biomarker assessment (7 = 5,512). CMR is a
count of high-risk cardiovascular and metabolic biomarkers. We estimated mean CMR at baseline and follow-up by race/ethnicity, and used
logistic regression to determine whether race differences exist in 4-year transitions between high- and low-risk states for individual biomarkers.
Results: Blacks had higher baseline CMR than whites and Hispanics and experienced an increase in risk over 4 years; conversely, CMR decreased
among whites and Hispanics. Blacks were more likely to develop high-risk pulse pressure and high-risk hemoglobin Alc, which contributed to
increases in CMR. Whites and Hispanics were more likely to become low-risk on C-reactive protein and high-density lipoprotein cholesterol
which contributed to declines in CMR. Race differences in transitions between risk states remained after controlling for social, behavioral,
and health care-related factors. However, the racial patterning of these differences was influenced by disease diagnosis and medication use.
Conclusions: We show that the cardiometabolic health of older blacks worsens as they age both absolutely and relative to that of whites and
Hispanics because of poor blood pressure control and diabetes prevention.
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Introduction and are associated with numerous diseases (4). At nearly all ages of
Racial and ethnic differences in various health conditions have been adulth9od, .blacks have worse blologlcal risk pr(')ﬁles .than whites
documented extensively (1,2). Non-Hispanic blacks experience an and Hispanics (5,’6)’ Race dlffe.rencfes in health t.ra] CC'tOI‘leS (7,8) a.nd
age patterns of risk show a widening black-white difference during
middle adulthood that narrows in old age (9,10). This narrowing,
however, is likely due to selective mortality (10)—the earlier death of
sicker, disadvantaged populations—and obscures the true nature of

individual change in risk and physiological functioning underlying

earlier onset, greater severity, and earlier age of death due to car-
diovascular diseases (2). We have yet to fully understand the nature
and determinants of differences in physiological changes that lead to
these disparities. Cumulative measures of biological risk use multiple

biomarkers to capture multisystem, physiological dysregulation (3) . o
these disparities.
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Prospective studies are needed to better understand the physi-
ological processes leading to systematic differences in cardiovascular
morbidity and mortality (10). Examining transitions between high-
and low-risk states of individual biomarkers can identify the physi-
ological systems driving worsening or improving cumulative risk
and evaluate the effectiveness of medical treatment in preventing the
onset of high-risk values. Current research among older populations
is predominately cross-sectional (11,12) and does not address the
underlying processes of change. Moreover, most studies examining
change in risk used international samples (13), geographically lim-
ited U.S. samples (14) or samples under-representing racial/ethnic
minorities (15). Thus, the question remains—do U.S. whites, blacks,
and Hispanics experience similar changes in risk as they age, and, if
not, which biomarkers contribute to these differences?

The current study examines race differences in 4-year change in
cumulative and individual risk measures among U.S. older adults.
We use a measure of cardiometabolic risk (CMR) that includes bio-
markers associated with physiological processes implicated in the
pathophysiology of (16) and risk for (17,18) cardiovascular and
metabolic diseases. Cumulative risk measures are informative of
mortality risk stratification (19) and are therefore useful in eluci-
dating how physiological changes confer risk for death and disease.
We hypothesize that blacks will have the highest CMR and experi-
ence the greatest increases in risk as they age, and that worsening
CMR among blacks will be driven by the disproportionate onset of
high-risk biomarker values, particularly among older blacks whose
chronic conditions are not effectively controlled.

Method

The Health and Retirement Study (HRS) is a nationally representa-
tive, prospective cohort study of U.S. adults age 51 and older. In
2006, a random half-sample of HRS households were selected for
a face-to-face interview that included the collection of anthropo-
metric and blood-based biomarker data; data were collected from
the other half-sample in 2008 (20). Assessments were repeated on
survivors 4 years later. Of the 9,237 individuals with complete
biomarker data at baseline (ie, 2006/2008), 6,334 were present at
follow-up (ie 2010/2012; 985 (11%) died, 1,496 (16%) did not
complete a second assessment; 422 (4%) were lost to follow-up),
and 5,859 had complete biomarker data. We limited our analyses
to 5,724 blacks, whites and Hispanics because other racial groups
represented a small (<3%), heterogeneous population. After exclud-
ing 212 individuals missing on other study variables (4%), our final
analytic sample consisted of 5,512 individuals with complete data
at baseline and follow-up. This sample reflects a loss of approxi-
mately 30% of baseline eligible respondents who died, were lost to
follow-up or did not complete all or part of the follow-up physical
and biomarker assessments. Although individuals who died between
baseline and follow-up had significantly higher baseline CMR (sam-
ple = 1.8, deceased = 2.1; p <.0001), the proportion who died dur-
ing this period did not differ significantly by race/ethnicity (percent
deceased: whites = 15%, blacks = 16%, Hispanics = 12%; p = .122).
However, blacks (76 %) and Hispanics (75%) were less likely to par-
ticipate in the follow-up assessments than whites (80%; p <.0001);
and individuals who did not participate had higher baseline CMR
(sample = 1.8, did not participate=2.0; p < .0001).

Seven biomarkers measured CMR: pulse pressure, resting heart
rate, C-reactive protein (CRP), waist circumference, glycosylated
hemoglobin Alc (HbA1lc), and total and high-density lipoprotein
cholesterol (HDL-C). Blood pressure and heart rate were measured

using an automatic blood pressure monitor. Three measurements
were taken and averaged to determine systolic and diastolic blood
pressure; pulse pressure is the difference between systolic and dias-
tolic blood pressure. Waist circumference was measured by wrap-
ping a standard measuring tape around an individual’s waist at the
navel. Dried blood spots (DBS), which involves collecting blood
droplets on filter paper (21), were assayed for CRP, HbAlc, total
cholesterol, and HDL-C (20). We used the NHANES-equivalent
HRS values because DBS values and venous values may differ (22).
Additional biomarker details are available elsewhere (20). CMR is
a count of high-risk biomarkers (9) (Supplementary Table 1 deline-
ates cut-points for low- and high-risk). It ranges from 0 to 7 and is
calculated at baseline and follow-up.

All other variables, including race/ethnicity, were self-reported
and assessed at baseline. Analyses compared non-Hispanic whites
(“whites”) to non-Hispanic blacks (“blacks”) and Hispanics. We
included variables related to the diagnosis and treatment of chronic
conditions because they may influence biomarker levels. Moreover,
changes in risk among healthy individuals or those with undiag-
nosed, controlled, or uncontrolled conditions are informative of pre-
vention and treatment effectiveness. We, therefore, created disease
state measures for chronic conditions that have clinical guidelines
for diagnosis and treatment (eg, hypertension and diabetes). For
these conditions, healthy was defined as a low-risk measured value
and no reported diagnosis or medication use for the biomarker-asso-
ciated condition. Controlled individuals had a low-risk measured
value and either self-reported diagnosis or medication use for the
condition. Undiagnosed was defined as a high-risk measured value
and no self-reported condition or medication use; and uncontrolled
was defined as a high-risk measured value and either a self-reported
condition or medication use.

Covariates include age, gender, and foreign-born status. To
address alternative explanations for race differences in CMR
changes, we included variables for education, smoking, obesity,
health insurance, and foregone medications. Individuals completing
less than high school were compared to those with a high school
degree, some college, or a college degree or higher. Non-smokers
were compared to former and current smokers. Body mass index
(BMI) is informative of physical activity levels and diet; we included
an indicator for class II obesity (ie, BMI > 35) to capture these life-
style factors. Uninsured individuals were compared to those with
health insurance. Foregone medication captures fiscal barriers to
consistent medication use. We compared individuals who reported
foregoing their medications at baseline or follow-up to those who
did not.

Statistical Analysis

Sample characteristics were compared across race/ethnicity using an
F-test. Poisson regression was used to estimate baseline and follow-
up CMR counts for each group, adjusting for covariates. For the
individual biomarkers, we used logistic regression to assess race
differences in 4-year transitions between low- to high-risk states.
We then calculated the predicted probability of being high-risk at
follow-up, among individuals low-risk at baseline, by race/ethnicity
adjusting for covariates; this onset of high-risk status represented
worsening physiological functioning. We repeated this analysis for
transitions from high- to low-risk. For each biomarker demon-
strating differential change by race/ethnicity, we estimated a fully
adjusted logistic regression model to determine if race differences
exist after accounting for alternative explanations. These mod-
els were stratified by relevant disease states—either healthy and
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controlled, or undiagnosed and uncontrolled—when applicable (ie,
when biomarker-specific guidelines exist for the diagnosis and treat-
ment of a condition). Biomarkers demonstrating differential change
from low- to high-risk were stratified by the healthy and controlled
disease states; biomarkers demonstrating differential change from
high- to low-risk were stratified by the undiagnosed and uncon-
trolled disease states. Analyses used Stata 14 and sampling weights
were applied to account for the complex sample design of the HRS
and differential nonresponse.

Results

Table 1 presents sample characteristics by race/ethnicity. Whites
were older than blacks and Hispanics, more likely to be male and
to have a college degree. Half of Hispanics were foreign-born and
blacks were more likely to be smokers and obese compared to
whites. Only 76% of Hispanics were insured compared to 92% of
whites. Foregoing medications was most prevalent among blacks
(19%), followed by Hispanics (15%), and whites (8%).

Figure 1 shows predicted CMR at baseline and follow-up. At
baseline, blacks had the highest CMR followed by Hispanics and
whites. The rank-order of the groups remained the same at follow-
up, however risk increased for blacks during the 4-year period, but
decreased for Hispanics and whites.

To determine which biomarkers were driving differential
change in CMR, we calculated the predicted probabilities of tran-
sitioning between low- and high-risk states for each race group
and examined absolute differences in these probabilities (Table 2).
Compared to whites, blacks were more likely to develop high-risk
pulse pressure (difference = 0.120, p < .001) and HbAlc (differ-
ence = 0.128, p < .001) and less likely to become low-risk on CRP
(difference = -0.163, p < .0001) and HDL-C (difference = -0.174,
p = .017). Hispanics were more likely to develop high-risk HbAlc
compared to whites (difference = 0.052, p = .006). These findings

Table 1. Weighted Baseline Characteristics by Race/Ethnicity;
Health and Retirement Study

White Black Hispanic

(n=4,404)  (n=644)  (n=464)

Mean (SE) Mean (SE)  Mean (SE)

or % or % or % p-value
Age 64.8 (0.3) 63.2 (0.4) 62.4 (0.7) <.001
Female 52.9 60.9 58.6 <.01
Less than HS 8.9 26.4 46.5 <.0001
HS/GED 35.4 34.9 27.7
Some college 25.4 23.6 17.0
College 30.3 15.1 8.8
Foreign-born 3.7 4.0 52.6 <.0001
Never smoked 43.9 41.9 48.0 <.001
Former smoker  43.2 37.2 39.5
Current smoker  12.9 20.9 12.5
Obese 14.2 24.1 14.0 <.0001
Has health 91.7 88.2 76.3 <.0001
insurance
Foregone 8.3 19.2 14.9 <.0001
medication

Note: SE = standard error. n = 5,512.
p-values test race difference in the proportion of each characteristic.

show that race differences in CMR changes stem from race differ-
ences in the onset of high- and low-risk states for pulse pressure,
HbA1c, CRP, and HDL-C.

Because change in pulse pressure reflects changes in both sys-
tolic blood pressure (SBP) and diastolic blood pressure (DBP), we
conducted sensitivity analyses that separately examined 4-year
transitions between low- and high-risk states for SBP and DBP (see
Supplementary Table 3). Compared to whites, blacks were more
likely to transition into a high-risk state for SBP (difference = 0.117,
p < .001) and less likely to transition into a low-risk state (differ-
ence = -0.006, p < .01). Blacks also experienced a greater onset of
high-risk DBP than whites but this finding was not significant (dif-
ference = 0.044, p < .10).

To determine why blacks were more likely to develop high-
risk pulse pressure and HbAlc, we estimated the relative odds of
becoming high-risk among individuals initially at low-risk. For
each biomarker, we stratified by healthy and controlled and esti-
mated one model adjusted for covariates and another adjusted for
all study variables. Table 3 presents findings for pulse pressure (see
Supplementary Table 4 for complete models). Among healthy indi-
viduals, the odds of becoming high-risk did not differ significantly
between blacks and whites (Model 1: OR = 1.22, 95% CI = 0.56,
2.65). Healthy Hispanics, however, had more than twice the odds as
whites of becoming high-risk by follow-up (Model 1: OR =2.30,95%
CI = 1.22, 4.35). A significant Hispanic-white difference remained
after accounting for explanatory factors (Model 2: OR = 2.01, 95%
CI = 1.09, 3.69). Among individuals who initially had controlled
blood pressure, blacks had more than twice the odds of whites of
developing high-risk pulse pressure (Model 3: OR = 2.31, 95%
CI = 1.60, 3.33). This difference remained after adjusting for the
other variables (Model 4: OR =2.11,95% CI = 1.46, 3.05).

Table 4 presents findings for HbAlc (see Supplementary Table 5
for complete models). Healthy blacks had four times the odds of
becoming high-risk compared to healthy whites (Model 1: OR = 4.06,
95% CI = 2.79, 5.89). This difference was reduced to 3.29 in the
fully-adjusted model (Model 2: 95% CI = 2.27, 4.75). There were no
significant race differences in the odds of becoming high-risk among
individuals with controlled HbAlc levels (Models 3 and 4).

Predicted Mean CMR at Baseline and
Follow-up by Race/Ethnicity, Weighted (n=5,512)
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Figure 1. Predicted Mean CMR at Baseline and Follow-up by Race/Ethnicity,
Weighted (n = 5,512). Note. Cardiometabolic risk (CMR) at baseline and
follow-up by race/ethnicity. Values adjusted for age, gender and foreign-born
status.
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Table 2. Race Differences in the Predicted Probability? of Becoming High-risk or Low-risk by Follow-up: Health and Retirement Study

Black-White Hispanic-White # Low-risk at
White Black Hispanic Difference Difference Baseline

Predicted probability of transitioning from low- to high-risk

CRP 0.157 0.163 0.157 0.006 0.000 3,494
PP 0.125 0.245 0.169 0.120%** 0.044* 4,121
HR 0.035 0.046 0.044 0.011 0.009 5,256
HbAlc 0.071 0.200 0.123 0.129%#* 0.052%* 4,868
Low HDL-C 0.138 0.169 0.181 0.031 0.043 4,509
TC 0.099 0.119 0.116 0.020 0.017 4,409
Waist 0.235 0.292 0.332 0.057 0.097* 2,044
Predicted probability of transitioning from high- to low-risk

Black-White Hispanic-White # High-risk at
White Black Hispanic Difference Difference Baseline

CRP 0.437 0.274 0.458 -0.163*** 0.021 2,018
PP 0.401 0.314 0.392 -0.087* -0.009 1,391
HR 0.766 0.803 0.905 0.037 0.139* 256
HbA1lc 0.281 0.271 0.267 -0.010 -0.014 644
Low HDL-C 0.709 0.535 0.724 -0.174* 0.015 1,003
TC 0.723 0.704 0.744 -0.019 0.021 1,103
Waist 0.087 0.088 0.132 0.001 0.045 3,468

Note: CRP, C-reactive protein; HR, heart rate; HbAlc, hemoglobin Alc; HDL-C, high density lipoprotein cholesterol; PP, pulse pressure; TC, total cholesterol;
Waist, waist circumference. 7 = 5,512.

“Predicted probabilities come from separate logistic regression models estimating the odds of becoming high-risk among those low-risk at baseline (top panel)
and the odds of becoming low-risk among individuals high-risk at baseline (bottom panel). Models adjusted for age, gender and foreign-born status.

*p <10, %p < 0.05, **p < .01, ***p < .001.

Table 3. Odds Ratios for Developing High-risk Pulse Pressure by Follow-up, Weighted: Health and Retirement Study

Healthy (7 = 1,991) Controlled (n = 2,130)

Model 1 Model 2 Model 3 Model 4

Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI
Black® 1.22 (0.56,2.65) 1.08 (0.50,2.33) 2.31 (1.60, 3.33) 2.11 (1.46,3.05)
Hispanic®  2.30 (1.22,435)  2.01 (1.09,3.69)  0.84 (0.44,1.59)  0.77 (0.38,1.57)

Note: Model 1 controls for age, gender, and foreign-born status; Model 2 additionally controls for education, smoking behavior, body mass index, health insur-
ance, and foregone medications.
“ref = white.

Table 4. Odds Ratios for Developing High-risk Hemoglobin A1c (HbA1c) by Follow-up, Weighted: Health and Retirement Study

Healthy (n = 4,345) Controlled (1 = 523)

Model 1 Model 2 Model 3 Model 4

Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI
Black® 4.06 (2.79,5.89) 3.29 (2.27,4.75) 1.57 (0.88,2.78) 1.54 (0.81,2.95)
Hispanic® 1.32 (0.58,3.01) 1.06 (0.44,2.57) 1.58 (0.74, 3.37) 1.80 (0.79, 4.09)

Note: Model 1 adjusts for age, gender, and foreign-born status; Model 2 additional adjusts for education, smoking behavior, body mass index, health insurance,
and foregone medications.

ref = white.
For CRP and HDL-C, we followed a similar modeling proced- or low HDL-C; thus, designations of undiagnosed and uncontrolled
ure but estimated the relative odds of becoming low-risk among are not appropriate. Blacks had lower odds than whites of becoming

individuals high-risk at baseline. We did not stratify by disease state low-risk for CRP (Table 5, Model 2: OR = 0.52, 95% CI = 0.35,
because there are no diagnosis or treatment guidelines for high CRP 0.78) and HDL-C (Model 4: OR = 0.43, 95% CI =0.23, 0.80). In
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Table 5. Odds Ratios for Becoming Low-risk on C-reactive Protein and HDL Cholesterol by Follow-up, Weighted: Health and Retirement

Study

High-risk C-reactive Protein at Baseline (7 = 2,018) High-risk HDL Cholesterol at Baseline (7 = 1,003)

Model 1 Model 2 Model 3 Model 4

Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI
Black® 0.49 (0.34,0.70) 0.52 (0.35,0.78) 0.47 (0.26,0.86) 0.43 (0.23,0.80)
Hispanic® 1.09 (0.74,1.61) 1.24 (0.82,1.90) 1.08 (0.54,2.14) 1.16 (0.51,2.61)

Note: Model 1 controls for age, gender, and foreign-born status; Model 2 additionally controls for education, smoking behavior, body mass index, health insur-

ance, and foregone medications.
ref = white.

supplemental analyses, we ran an additional model for CRP and
HDL-C accounting for the use of lipid-lowering drugs because initi-
ating the use of these drugs may affect CRP and HDL-C levels (see
Supplementary Table 6 for CRP and Table 7 for HDL-C). Findings
regarding race differences in the transition between disease states
were unchanged: blacks were still less like to become low-risk on
both biomarkers.

Discussion

This is the first study, to our knowledge, to document differential
change in CMR by race/ethnicity and to identify the specific bio-
markers driving these differences. Using two waves of data from a
nationally representative sample of community-dwelling older adults,
we found that blacks had higher CMR than whites and Hispanics
and experienced increased risk as they aged. Higher biological risk
among blacks has been documented in prior studies (35,6), but these
studies used cross-sectional data and could not examine race dif-
ferences in change in risk. We build upon this existing research by
demonstrating an increase among blacks over a 4-year period that
is driven by the disproportionate onset of high-risk pulse pressure
and HbA1lc. In contrast, improvements in CRP and HDL-C drove
declines in risk among whites and Hispanics, who were more likely
than blacks to transition from high- to low-risk states. The overall
result was a diverging pattern of change in CMR and a widening of
the black-white and black-Hispanic disparities in risk.

Although cross-sectional studies suggest that biological risk
increases with age (9), this is not true for all population subgroups;
an increase in risk was only evident among blacks in this study and
warrants explanation. We provide support for the hypothesis that
blacks experience more rapid physiological dysregulation as they
age (6,23) and improve our understanding of why this disadvan-
tage occurs. Lifestyle and health care factors partially accounted for
black-white differences in the onset of high-risk pulse pressure and
high-risk HbAlc, but a considerable proportion of the differences
remained unexplained. Race differences in treatment effectiveness
may contribute to persistent and widening disparities in risk. The
black-white difference in the onset of high-risk pulse pressure was
solely observed among individuals who, at baseline, had successfully
controlled their blood pressure. This lack of sustained blood pressure
control among hypertensive blacks signifies a failure in chronic dis-
ease management. Despite recent national trends showing increased
blood pressure control across races, blacks are still less likely to
maintain control (24); they are also more likely to use multiple medi-
cations, which can contribute to medication nonadherence (25), a
major driver of differences in blood pressure control (26). Similar to

findings observed in a sample of Medicare beneficiaries (27), a larger
proportion of blacks in our study reported inconsistent medication
use due to costs. Foregone medication was associated with a higher
likelihood of developing high-risk pulse pressure, and this association
was also limited to individuals who initially had controlled blood
pressure (See Supplementary Table 5). Thus, economic hardships may
hinder consistent medication use among older hypertensive blacks
and contribute to poor blood pressure control and increasing CMR.

Shortcomings in primary disease prevention may also contrib-
ute to increasing CMR. Among individuals considered healthy at
baseline, older blacks had four times the likelihood of developing
high-risk HbAlc, an indicator of diabetes, and older Hispanics had
twice the likelihood of developing high-risk pulse pressure. These
differences did not exist among individuals with controlled diabetes
or hypertension, which suggests that once they receive medical care,
older diabetic blacks, and hypertensive Hispanics remain low-risk, at
least in the short-term. Thus, the issue at hand when examining race
differences in CMR is whether current diabetes and hypertension
prevention efforts are effective in older minority populations. Recent
estimates of the incidence of diabetes and hypertension show that
rates have increased for blacks and Hispanics, despite declines seen
in the total population (28,29), which supports our claim of poor
primary prevention among older minorities.

Short-term improvements in cumulative risk are less evident. One
study documented declines over 2.5 years, but included a high-func-
tioning, predominately white sample of adults age 70-79 and did
not examine whether changes in individual biomarkers contributed
to changes in cumulative risk (15). Declines in CMR among whites
and Hispanics were due to declines in CRP and increases in HDL-C
levels. These changes may be related to the use of lipid-lowering
drugs (eg, statins). Statins may improve CRP and HDL-C levels and
usage rates are similar for blacks and whites (30); their efficacy, how-
ever, varies by race/ethnicity with whites and Hispanics experiencing
greater improvements compared to blacks (31). Reasons for efficacy
differences are unclear but may be related to race differences in med-
ication regimens (32). Supplemental analyses showed that individu-
als who started using lipid-lowering drugs during the study period,
or used them at both time points, had greater odds of becoming
low-risk on CRP by follow-up. Race differences in this transition,
however, remained substantively and statistically the same.

Diverging patterns of change in risk may also be related to struc-
tural factors that undermine the health of racially marginalized
populations. Maintaining ideal biomarker levels is more difficult for
minority populations that have encountered systematic discrimination
and barriers to quality health care (33). The adverse effects of dis-
crimination on blood pressure and other physiological outcomes is
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well-documented (34,35) and may explain why older blacks, a popu-
lation disproportionately exposed to discrimination (36), are less
likely to maintain blood pressure and glucose control and less likely to
achieve ideal CRP and HDL-C levels. The social and economic adver-
sities older blacks have faced throughout their lives and the earlier
onset of chronic conditions may also hinder their ability to improve
CMR, leading to declining physiological functioning over time.

There are caveats to this study. First, a venous blood draw is the
standard method for collecting blood-based biomarkers and DBS val-
ues may not be as reliable or valid as values based on venous blood
(22). However, DBS are ideal for large population-based surveys like
the HRS. Additionally, we used NHANES-equivalent biomarker
data, provided by HRS, to align the DBS values to venous values.

Second, CMR included pulse pressure rather than systolic and
diastolic blood pressure. Pulse pressure is a measure of arterial stiff-
ness (37) and, compared to its components, it is considered a bet-
ter assessment of cardiovascular functioning among older adults
(38,39). In sensitivity analyses using systolic and diastolic blood
pressure instead of pulse pressure, the main conclusions of this study
remained the same: blacks had the worst risk profiles and did not
improve their CMR over time. Thus, in this study, change in systolic
and diastolic blood pressure and changes in pulse pressure have simi-
lar effects on change in CMR.

An additional study limitation is its focus on short-term as opposed to
longer-term changes. However, short-term longitudinal studies provide
insights into the physiological process of change by isolating biomarker-
specific changes subsequently leading to changes in risk. Therefore, our
study on the nature and determinants of short-term CMR change facili-
tates better understanding of the morbidity process. Few studies exist
with repeated biological measurements and none for a large, nationally
representative and racially diverse sample of older adults. Therefore, the
HRS was ideal for addressing our research questions.

The study’s strengths and contributions outweigh its limita-
tions. We prospectively examined change in cumulative risk across
race/ethnicity in a nationally representative sample of older adults.
Longitudinal analyses minimize issues of reverse causality because
the temporal ordering of predictors and outcomes is clearer.
Additionally, our findings generalize to the larger population of
older Americans. Past research on race differences in biological risk
spanned broad age ranges, but factors contributing to disparities at
younger ages are qualitatively different from those influencing CMR
at ages when chronic disease risk peaks. Thus, focusing on disparities
occurring during midlife and later is most relevant for the health of
aging racial/ethnic minorities and can inform targeted interventions
for this population. To the extent that change in CMR is associated
with mortality (15), primary and secondary interventions aimed at
lowering risk among blacks can improve their longevity and reduce
racial disparities in life expectancy.

Supplementary Material

Supplementary data is available at The Journals of Gerontology,
Series A: Biological Sciences and Medical Sciences online.
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