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Abstract

Objectives—This research examines the differences in estimated risk of developing
hypertension in whites, blacks, and Mexican-Americans age 50 and over for a period of 11 years.

Design, Setting, and Participants—Data came from 9,259 respondents who reported being
hypertension-free at the baseline in the Health and Retirement Study with up to five time intervals
(1998-2006). Discrete-time survival models were used to analyze ethnic variations in the
probability of developing hypertension.

Main Outcome Measure—Estimated odds of developing hypertension.

Results—The risk of newly diagnosed hypertension increased between 1995 and 2006 for HRS
participants over age 50 years. After adjusting for demographic and health status, the probability
of incident hypertension among black Americans was 0.10 during the period of 1995/96-1998,
which increased steadily to 0.17 in 2004-2006, and cumulative incidence over the 11-year period
at 51%. In contrast, among white Americans the risk was 0.07 during 1995/96-1998 and 0.13 in
2004-2006, with cumulative incidence at 43%. For Mexican-Americans, the probability also
increased from 0.08 during 1995/96-1998 to 0.14 during 2004-2006, and cumulative incidence at
42%.

Conclusions—Relative to white and Mexican-Americans, black Americans had an elevated risk
of incident hypertension throughout the 11-year period of observation. These variations persisted
even when differences in health behaviors, socioeconomic status, demographic, and time-varying
health characteristics are accounted for.
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Introduction

Methods

Hypertension continues to be the most prevalent form of CVD, and an important contributor
to mortality in the U.S.1-2 Associated with these increases in morbidity are rising health care
costs. This makes efforts to better elucidate trends in hypertension risk and ramp up
prevention efforts a policy imperative.1-3 Despite national goals to reduce and eliminate
ethnic disparities in health outcomes? disparities in cardiovascular conditions persist.
Surveillance data reveal high prevalence of hypertension among black adults, and identify
Hispanics and persons of low socioeconomic status to be most at risk for developing
cardiovascular disease.> Although control of well-established clinical risk factors has
improved for adults that age into Medicare, ethnic and socioeconomic disparities in
cardiovascular disease burden have not diminished.® To the contrary, recent findings’ cite
greater increases in hypertension prevalence for black Americans, with widening disparities
over working ages.

Less is known about the incidence of hypertension among older adults. The risk factors for
hypertension onset are frequently studied for young adults and the elderly alike.2 However,
why racial disparities in hypertension exist is not fully understood. High residual lifetime
risk of hypertension, even among older Americans® represents a large public health burden
and dictates a need for primary prevention not to be limited to middle-aged and younger
individuals. This study aims to contribute to current understanding of health disparities by
examining newly diagnosed hypertension differences over a period of 11 years for middle-
aged and older white, black and Mexican-Americans.

Data and Measures

This study used biennial data from the Health and Retirement Study (HRS). HRS
respondents are a nationally-representative sample of community-based adults aged 51 and
over. The HRS has been approved by the University of Michigan’s Health Sciences IRB.
Consistent with on-going HRS practice respondents are read a confidentiality statement
when first contacted, and give oral or implied consent by agreeing to be interviewed. Due to
wave incompatibility of key independent variables, these analyses are limited to HRS data
from 1995-2006. Data management and analysis is conducted with Stata 10.0.°

Hypertension—Self-reported hypertension was constructed as a binary variable. Self-
reported health and disease status have been well established and validated in earlier
studies'®11 The HRS asks respondents if they have been diagnosed with hypertension by a
physician each interview year. In subsequent interviews, individuals could dispute preloaded
responses from the previous interview. In order to deal with conflicting disease reports over
time, we examine additional information reported by respondents. Each dispute was
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corroborated with prior wave information on use of hypertensive medication to verify
diagnosis.

Health status—Time-varying health covariates were included to partially account for
population heterogeneity. We included self-rated health (SRH), functional limitations,
depressive symptoms, chronic disease comorbidities, BMI and current smoker status
covariates as time-varying lagged values and change scores. Both, previous period health
information and net health changes were conceptualized as contributing unique predictive
information in models of new hypertension cases.

Lagged covariates were constructed as health status at time (t-1) and predict hypertension
risk at time t. Lagged SRH was measured with a 5-item scale (1=excellent, 2=very good,
3=good, 4=fair and 5=poor). Lagged functional status (0-11) incorporates activities of daily
living (ADL, 0-6) and instrumental activities of daily living (IADL, 0-5), with higher scores
reflecting increasing number of difficulties. Lagged depressive symptoms were measured
with the Center for Epidemiological Studies Depression Scale (CES-D, 0-9) with higher
scores reflecting higher depressive symptoms. Lagged comorbidity was a count of chronic
diseases (stroke, heart disease, arthritis, lung disease, diabetes and cancer, 0-6). Lagged BMI
was calculated using respondent self-reported weight and height. Lagged current smoker
was included as a binary variable. Change scores for these measures were constructed as the
difference between time t and time (t-1). Positive change scores reflected an increase in
health grievances, while negative scores denoted improvement. A change score of zero
denoted no change in health conditions across adjacent periods.

Demographic—We constructed binary variables for non-Hispanic white, non-Hispanic
black and Mexican-ethnicity individuals. Age was a continuous variable measured at each
interval. Education was measured as a continuous variable denoting years of schooling
(range 0-17). Lagged and change in income was inflation-adjusted to 2006 levels, and re-
scaled (reported per 1000s of dollars). Marital status was constructed as a lagged time-
varying covariate. The change in marital status (range —1 to 1) reflected dissolution/
widowhood, no change, and acquisition of partners at each point in time over the study
period, respectively.

Data analysis

We estimated the incidence of hypertension among non-hypertensives during the 11 years of
observation (1995-2006). Date of hypertension diagnosis is not readily available in the HRS,
therefore it is problematic to directly calculate incidence rates or estimate continuous time
survival models of incidence. However, our analyses result in estimates of risk onset
comparable to a continuous time model*2,

Discrete-time survival analysis was used to model the onset of hypertension diagnosis. The
discrete-time hazard represents the risk of event occurrence in each discrete time period
among people in the risk set. The risk of hypertension was estimated for those respondents
who have not been previously diagnosed.12 There were 7719 participants (46% of total
individuals at baseline; 43% of whites, 62% of blacks, and 43% of Mexican Americans)
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who were already diagnosed with hypertension and therefore excluded from the discrete-
time survival analyses.

We used Stata macros developed by Dinno?3 to estimate the model using the logit link and
adjust for clustering within households. In estimating discrete time hazard models, the
logistic transformation yields the conditional log-odds of the risk of hypertension onset.
Model 0 (Mg) was estimated to determine the shape of the baseline hypertension hazard.
Model 1 (M4) included covariates for race/ethnic group. Model 2 (M) built on M4 to
include demographic and socioeconomic covariates. Model 3 (M3) built on M5 to include
health status covariates. Table 2 reports the model results as fitted odds ratios. Model
coefficients are transformed into predicted probabilities of the hazard.13 We employed
multiple imputationl4 of incomplete multivariate data under a normal model software
(NORM) to handle missing data. Specifically, three complete data sets were imputed,
analyses were replicated on each of these data sets and estimates were averaged to generate
a single point-estimate.

Table 1 details sample descriptive statistics collected at the baseline interview. The mean
age for our total sample is 66 years, and 56% are female. The ethnic composition of our

sample shows 10% of respondents are black and 5% are of Mexican origin. Table 1 also
details the number of excluded individuals with prevalent hypertension at baseline.

Table 2 presents the discrete-time hazard model results for the risk of developing
hypertension. The baseline hazard for hypertension in Mg (unadjusted by any predictors)
demonstrates a steady increase in the risk of incident hypertension over time. The
probability of being diagnosed with hypertension in the first period is 0.098 and rises to
0.155 by the final time period. In examining models M1-Ms, we are able to determine
pronounced differences in the probability of newly diagnosed hypertension for black relative
to white Americans. Results detail significantly higher odds of hypertension for blacks (in
M, OR=1.483, p<.001; in M5, OR=1.377, p<.001; in M3, OR =1.278, p=.001). The odds
attenuated across the models, yet remain significantly higher relative to whites after
accounting for differences socioeconomic covariates and health status changes,
respectively.

Figure 1 plots the probability of developing hypertension for black, white and Mexican-
Americans using model M3 estimates. Overall, the risk of newly diagnosed hypertension
increased from 1995-2006 for HRS participants with hypertension risk highest for black
Americans. The probability of newly diagnosed hypertension among black Americans was
0.10 in the first period and increased steadily to 0.17 by the final period. In contrast, among
white Americans, the risk was 0.07 at the first period and rose to 0.13 by the last period. For
Mexican-Americans, the probability increased from 0.08 to 0.13. Figure 2 plots model M3
estimates by race/ethnic group as well as by age. We examine differences in new diagnoses
at the 25t and 75™ percentile of the age distribution. Both middle-aged and older black
Americans exhibit significantly higher probabilities of hypertension than all other age/ethnic
groups examined.
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Model M1 details higher odds of hypertension for Mexican-ethnicity individuals (OR=1.303,
p=.001); however, once we account for socioeconomic differences (in My, OR=1.086, p=.
429), and changing health status (in M3, OR=0.966, p=.752), Mexican-Americans no longer
have significantly different odds of incident hypertension in comparison to whites. We also
examined the risk of mortality through separate discrete-time survival models of non-
hypertensive persons at the baseline (not shown). Middle-aged and older Mexican-
Americans who are hypertension-free at study entry have lower risk of mortality compared
to whites. We found no differences in the risk of dying between black and white Americans.

Discussion

This study moves beyond the cross-sectional designs and determines how interval-by-
interval changes in hypertension risk differ for middle-aged and older black, Mexican, and
white Americans over an 11-year period. The cumulative incidence of developing
hypertension over the entire period for the aggregate sample is 44%, with cumulative
incidence of 43% for white Americans, 51% for black Americans, and 42% for Mexican-
Americans.

The risk of incident hypertension increases over time for individuals in the HRS. To a
significant extent, increases in incident hypertension were a result of changing demographic
and health attributes. Relative to white and Mexican-Americans, black Americans were 30%
more likely to develop hypertension throughout the 11-year period of observation. These
variations persisted even when differences in health behaviors, socioeconomic status,
demographic, and time-varying health characteristics were adjusted. These results largely
support previous studies of increasing hypertension incidence with age® and extend beyond
these studies by tracing persistent ethnic disparities in disease incidence into old age.

Examination of model findings by age groups also reveals interesting results. Although we
plot 25t and 75™ age percentiles expecting a clear pattern of higher odds accruing to older
age groups, this was not the case. Both, younger and older blacks in our sample had highest
odds of developing hypertension relative to Mexican and white Americans of any age.

This study was able to examine hypertension risk for Mexican-Americans. The results
indicate that hypertension onset for Mexican ethnicity individuals broadly aligns with the
concept of the Hispanic Paradox!®. Mexican individuals in our study exhibit similar risk of
developing hypertension compared to whites despite lower average income and education
levels (Table 1).

However, findings for Mexican-Americans should be interpreted with caution. Bias may be
introduced by socioeconomic differences in return migrants. Wong, Palloni and Soldo8
suggest that older Mexican-origin individuals emigrating back to Mexico from the U.S.
are more likely to be in the wealthiest strata of the income distribution. It is possible that we
are not observing higher rates of newly diagnosed hypertension if HRS Mexican-origin
participants with greater means are no longer captured in our study sample. In addition, in
recent studies, differences in the control of cardiovascular risk factors between
predominantly Spanish-speaking and English-speaking Hispanics are discernible.1’

Ethn Dis. Author manuscript; available in PMC 2014 July 07.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Quifiones et al.

Page 6

Although we examined Spanish-language interview (not shown) we find no differences in
hypertension risk. Further study of immigration dynamics and cultural orientation for
Mexican-Americans is needed.

There are a few additional limitations that need to be acknowledged. First, an important
concern to using self-reported health measures, and specifically, self-reported hypertension
indicators, is the reliability of responses and consistency in subsequent respondent re-
interviews.18 Specific procedures to explore the extent of inconsistencies across an
individual’s longitudinal record and provide more time-consistent disease indicators is
reflected in these analyses. In addition, individuals may be unaware or underreport
diagnoses of hypertension due to age and race/ethnicity biases and differential access to
good quality clinical practitioners. Ostchega and colleagues!® find some substantiation for
this concern. Initial comparison of self-reported and measured blood pressure data in the
HRS indicate that the two are well correlated.20

Second, these findings are largely reliant on individuals in the HRS having access to a
hypertension diagnosis through physician visits and health care system use. Although the
majority of the study population is Medicare age-eligible, additional analyses (not shown)
included time-varying health insurance coverage. Even after controlling for potential shifts
in and out of health insurance coverage, incident hypertension remains elevated for black
relative to white Americans, and statistically similar for white and Mexican-Americans.

Finally, it is difficult to ascertain a clear picture of minority health with the HRS sample
since the study tracks individuals from middle age into old age and is not able to capture
earlier-life selective mortality and hypertension onset. Health disadvantages and differential
mortality that may have occurred before middle age are not traced here, and are an important
consideration when interpreting the findings. The analyzed sample of black, Mexican and
white Americans that survive to middle and old age without diagnosed hypertension is very
different than their respective representative populations due to differential morbidity and
mortality that occurs earlier in the lifecourse. Still, these results indicate that hypertension
prevention efforts for middle aged and older black populations in the U.S. lag behind those
for whites.

Aggressive prevention of hypertension even into old age is essential, particularly for black
minorities in the U.S. Similar to the recommendations from Mosley and Lloyd-Jones, 0 the
dissemination of information and aggressive treatment of hypertension and risk factors for
hypertension need not be targeted only to young adults. Targeted efforts are needed to
reduce hypertension burden for older aged Americans, and to older aged black Americans in
particular.

Potential complications arising from new hypertension diagnosis have vast implications on
the treatment and management of multiple diseases for elderly Americans.?! Understanding
chronic disease burden patterns and severity of conditions for aging minority Americans are
important areas for further study.
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