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ABSTRACT

Introduction Racially minoritised populations, particularly
Black individuals, have been shown to have an earlier
average age of onset of hypertension (elevated systolic
and/or diastolic blood pressure) compared with White
individuals potentially due to ‘weathering’ or accelerated
health declines due to the cumulative impact of
marginalisation over the lifecourse. Systolic blood pressure
is more reactive to stress, increases linearly with age
indicative of arterial ageing and is more highly associated
with cardiovascular morbidity and mortality versus diastolic
blood pressure. However, little research has examined
racial differences in isolated systolic hypertension.

This study examines the race/gender differences in the
prevalence of two mutually exclusive manifestations of
hypertension: diastolic hypertension (ie, elevated diastolic
with or without elevated systolic blood pressure) and
isolated systolic hypertension (increased systolic only) over
the lifecourse.

Methods The National Health and Nutrition
Examination Survey from 2016 to 2020, a US-based
population representative cross-sectional study, was
used in weighted multinomial logistic regression
models to estimate age-specific prevalence of
hypertension subtypes by race/gender subgroups
controlling for socioeconomic status and anti-
hypertensive use. Outcomes were diastolic (diastolic
>90 mm Hg with/without systolic >140 mm Hg) and
isolated systolic (systolic >140 mm Hg and diastolic
<90 mm Hg) hypertension.

Results The prevalence of diastolic hypertension
increased until midlife and then decreased with
increasing age, while the prevalence of isolated
systolic hypertension increased throughout the
lifecourse. Black women had nearly triple the
prevalence of diastolic hypertension from 20 to 45
years where the disparity lessens to double the
prevalence and continues to lessen with increasing
age and 2-3 times the prevalence of isolated systolic
hypertension as early as 35 years with continued
disparity at older ages. Black men had nearly double
the prevalence of diastolic hypertension from 35 to 65
years and at least double the prevalence of isolated
systolic hypertension throughout the lifecourse

2

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Black adults have been shown to have increased
prevalence of general hypertension (elevated systol-
ic or diastolic) at earlier ages compared with White
adults in the USA. Systolic blood pressure is more
reactive to stress, increases linearly with age indic-
ative of arterial ageing and is more strongly asso-
ciated with cardiovascular morbidity and mortality
versus diastolic blood pressure.

WHAT THIS STUDY ADDS

= This study examines the race/gender differences in
the prevalence of two mutually exclusive manifes-
tations of hypertension: diastolic hypertension (ie,
elevated diastolic with or without elevated systolic
blood pressure) and isolated systolic hypertension
(increased systolic only) over the lifecourse.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The prevalence of isolated systolic hypertension
was greater than diastolic hypertension by midlife
and later, and Black men and women had earlier
increased prevalence (35 and 45 years, respective-
ly) versus White individuals. Results highlight the
importance of measuring differing manifestations
of hypertension, especially isolated systolic hyper-
tension as a marker of arterial ageing, over the life-
course and calls for further research on the potential
structural and social determinants of accelerated
arterial ageing in minoritised groups.

with the widest disparities at 40 years. Disparities
attenuated but remained statistically significant with
adjustment for socioeconomic status.

Conclusions Results suggest that isolated systolic
hypertension is a dominant and important form of
hypertension starting in midlife (~50-60 years);
however, indicative of potential earlier arterial ageing,
Black men and women'’s increased prevalence may
start as early as 35 and 45 years, respectively.
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INTRODUCTION

Life expectancy for Black Americans is approximately
5.6 years lower than White individuals' >—and the Black-
White gap in life expectancy tends to be slightly wider
for men than for women. Although COVID-19 contrib-
uted to an increase in the life expectancy gap starting
in 2021, higher rates of cardiometabolic diseases such as
heart disease, stroke and diabetes' have been a lasting
contributor to these disparities with the largest disparity,
particularly for women, occurring at midlife and early
old age.™ Literature to date supports the hypothesis
that earlier ageing and earlier onset of disease leading to
decreased life expectancy may be due to ‘weathering’ or
‘early health deterioration due to the cumulative impact
of repeated experience with social or economic adversity
and political marginalisation’.® In support of this theory,
Geronimus ef al used data from the National Health
and Nutrition Examination Survey (NHANES) 1999-
2002 to show that there was an increased prevalence of
hypertension at earlier ages for Black men and women
compared with their White counterparts.” Disparities in
the prevalence of hypertension were robust to control
for socioeconomic status and obesity. Further research
in other US samples has corroborated this phenomenon,
showing that Black men and women have an increased
risk of hypertension at earlier ages than White men and
women.””’

Isolated systolic hypertension, or elevated systolic pres-
sure in the absence of elevated diastolic pressure, has been
thought to increase with age and occur mostly in older
adults.'”"* This is due to the differing dynamics of systolic
and diastolic blood pressure over the lifecourse.® ' ! 117
Although increases in blood pressure with ageing are not
inevitable in all populations,'®’ decades of hyperten-
sion research in Western societies have established that
systolic blood pressure tends to linearly increase with
age while diastolic blood pressure increases until about
midlife (50-60 years) and then starts to decrease (upside
down U).6 10 10 15-17 Therefore, later in the lifecourse,
isolated systolic hypertension becomes more preva-
lent, and increased systolic blood pressure becomes an
important indicator for cardiovascular risk.'"""* Increases
in systolic blood pressure are a marker of arterial ageing
and rigidity, and isolated systolic blood pressure is highly
associated with an increased risk of stroke, left ventricular
hypertrophy, increased ventricular-arterial stiffness and a
tendency for diastolic dysfunction and heart failure.*"**
Additionally, prior research suggests that systolic blood
pressure is more highly associated with stress exposure
and, in recent work, racial discrimination stress in Black
women,” compared with diastolic blood pressure.**>*

Given that systolic blood pressure is more reactive to
stress,” ™ increases linearly with age indicative of arte-
rial ageing,6 10117 and is more highly associated with
cardiovascular morbidity and mortality vs diastolic blood
pressure,Ql_24 231 jsolated systolic hypertension could
be a marker of arterial ageing that occurs at earlier ages
for minoritised or ‘weathered’ groups. However, little

research has examined racial differences in isolated
systolic hypertension over the lifecourse, for example,
two studies conducted in the 1980s/1990s relied on non-
representative community samples and found evidence
of racial differences in isolated systolic hypertension
prevalence.”* Further work in representative samples
of the current US population is needed to examine race/
gender-specific hypertensive trajectories for different
manifestations of hypertension and determine if isolated
systolic hypertension is occurring earlier for minoritised
populations. Thus, the current study uses data from
NHANES 2015-2020 (prepandemic) to examine the
race/gender differences in the prevalence of two mutu-
ally exclusive manifestations of hypertension: diastolic
hypertension (elevated diastolic with or without elevated
systolic blood pressure) and isolated systolic (elevated
systolic only with normal diastolic) hypertension over the
lifecourse controlling for socioeconomic status. Under-
standing racial/gender differences in different manifes-
tations of hypertension over the lifecourse can potentially
guide more precise examination of the causes and conse-
quences of earlier health deterioration and ageing for
minoritised or ‘weathered’ groups.

METHODS

Sample

We used data from non-institutionalised adults aged
20-75 years old from the NHANES 2015-2016 combined
with NHANES 2016-2020 (prepandemic) (n=12 991)%
to evaluate differences in the age-specific prevalence
of specific hypertension profiles (systolic/diastolic and
isolated systolic hypertension) among eight race/gender
subgroups (White, Hispanic, Black and Asian for Males
and Females). NHANES is a population representative
repeated cross-sectional study conducted approximately
every 2 years to gauge the health characteristics of
civilian, non-institutionalised persons in the USA. It used
a complex, multistage probability sampling design to
recruit selected participants to complete a self-conducted
questionnaire and in-clinic examination. The in-clinic
examination included physiological measurements
and interviewer-conducted medical history. Any partici-
pants with missing data for any of the analytic variables
described below were excluded (analytic n=11 883).

Patient and public involvement

This study used data from a publicly available national
survey conducted by the United States National Center
for Health Statistics; thus, investigators of the current
study were not able to facilitate patient/study participant
involvement. More information about NHANES methods
and results for study participants can be found here:
https://www.cdc.gov/nchs/nhanes/participant.htm

Analytic variables

Participants in the NHANES surveys self-identified their
race/ethnicity. Answers to two race/ethnicity questions
(Hispanic origin and race) are compiled by NHANES

2 Reeves AN, Odden MC. BMJ Public Health 2025;3:6001993. doi:10.1136/bmjph-2024-001993


https://www.cdc.gov/nchs/nhanes/participant.htm

3 BMJ Public Health

into the categories: non-Hispanic white, non-Hispanic
black, Mexican American, other race (including multi-
racial) and other Hispanic. Age is calculated by the self-
reported date of birth at the study visit. Gender is self-
identified as either man or woman. Educational level
was self-reported as well. The poverty-income ratio was
used to indicate income status; this is a measure calcu-
lated from self-reported familial income divided by the
US poverty threshold for the year that the survey was
collected, taking into account self-reported family size
and composition. Waist circumference (cm) was meas-
ured to estimate abdominal obesity.

Blood pressure was measured using American Heart
Association guidelines; three measures were taken on
each participant using a standard mercury sphygmoma-
nometer after 5 min of resting in the clinic. The average
of all measures taken on each participant was used to
determine resting systolic and diastolic blood pressures.
The following definitions were used to categorise partic-
ipants into one of two profiles of stage two hyperten-
sion:" (1) diastolic hypertension was defined as diastolic
290 mm Hg with or without systolic 2140 mm Hg and
(2) isolated systolic hypertension was defined as systolic
>140 mm Hg and diastolic <90 mm Hg. The Amercian
College of Cardiology/American Heart Association 2017
hypertension guidelines defined hypertension as systolic
>130 mm Hg and/or diastolic 280 mm Hgls. However,
given that new guidelines can take time to implement,
and this study aimed to use one definition throughout
the study period (and for all ages) to compare trends by
subgroups, the systolic 2140 mm Hg and/or diastolic 290
mm Hg guidelines were used.'” We evaluated a threshold
of systolic 2130 mm Hg and/or diastolic 280 mm Hg in
supplemental analyses. Finally, information was collected
by an interviewer regarding the current use of any anti-
hypertension medication.

Statistical analysis

All analyses were weighted using NHANES provided
weights (combined over the necessary survey years) to
weight the retained sample to represent the US popula-
tion. The proportion or mean of selected demographic
characteristics including hypertension and medication,
abdominal obesity (waist circumference) and socioec-
onomic status (income poverty ratio and educational
level) was calculated for the overall sample and each
race/gender subgroup.

Weighted multivariable multinomial logistic regression
models, accounting for the complex sampling design
of the NHANES study, were used to examine the age-
specific hypertension prevalence (diastolic or isolated
systolic hypertension) by race/gender subgroups.
Then, a weighted linear regression model was used to
examine the mean level of systolic and diastolic blood
pressure with increasing age for each race/gender
subgroup. All models controlled for survey wave and
anti-hypertensive medication use, and then an additional
model subsequently controlled for socioeconomic status

(poverty-to-income ratio). All models included an inter-
action between age and each race/gender subgroup to
examine the extent to which the risk of each hyperten-
sion subtype or systolic/diastolic blood pressure level
increases with a l-unit increase in calendar age, in years,
for each race/gender subgroup. Age was tested as a poly-
nomial (age®, age,” age,” etc) to allow for non-linearity in
the risk of hypertension types or blood pressure level with
increasing age; the best fit was determined using Wald
and likelihood ratio tests at alpha level 0.05. Age® was
the best fit for all models other than systolic blood pres-
sure which was linear. The predicted probability of each
hypertension subtype (multinomial model) or blood
pressure level (linear regression models) with increasing
age for each race/gender subgroup was calculated from
each model. Pseudo maximum likelihood estimation
and Taylor series linearisation were used to calculate
estimates, predicted probability and blood pressure level
along with accompanying variances. All analyses were
conducted using STATA V.16.%°

RESULTS

Among the NHANES sample weighted to represent the
non-institutionalised US population ages 20-75 years old
from 2015 to 2020 (prepandemic), the average level of
abdominal obesity was 100.5 cm (SE=0.42 cm); White
men (103.8 cm, SE=0.59 cm), Hispanic men (102.3 cm,
SE=0.46 cm) and Black women (102.4 cm, SE=0.60 cm)
all had the highest levels of abdominal obesity compared
with other race/gender subgroups (average 95.8 cm,
SE=0.53 cm). The population had an average 3.1
income-to-poverty ratio (SE=0.05). Hispanic and Black
men and women had the lowest poverty-to-income ratios
compared with other race/gender subgroups. Most of
the population had some college, an associate degree or
greater levels of education (64.4%). The race/gender
subgroups with the lowest levels of individuals with some
college or greater levels of education were Hispanic men
(38.6%) and women (45.4%) followed by Black men
(562.1%) and Black women (62.0%) compared with an
average of 72.1% of individuals in the four other race/
gender subgroups. Overall, 21.1% of the population
were on anti-hypertensive medication. Black women had
the highest proportion on anti-hypertensive medication
(31.0%) followed by Black men (25.0%), White women
(22.1%) and then White men (21.8%). (table 1).

Table 2 and figure 1 show the predicted prevalence
of diastolic and isolated systolic hypertension with
increasing age for each race/gender subgroup. Gener-
ally, for all groups, the prevalence of diastolic hyperten-
sion increases with age and then starts to decrease in
middle age (40-55 years) eventually reducing to a prev-
alence of around 3% (range 0.4% (SE=0.30) to 2.9%
(SE=1.45)) of the population at age 75. The prevalence
of isolated systolic hypertension also increases with age
but continues to increase throughout the life-course
ending at around a 30% (range 20.1% (SE=4.41) to
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Table 1 Demographic characteristics of NHANES 2015-2020 (prepandemic) sample of selected race/gender subgroups at
20-75 years old, weighted to represent the US population (n=12 991)
Male Female
% or mean (SE) 48.8 51.2
White Black White Black
Overall 31.7 585 32.6 6.7
Waist circumference 100.5 (0.42) 103.8 (0.59) 99.3 (0.75) 98.6 (0.62) 102.4 (0.60)
Income poverty ratio 3.1 (0.05) 3.6 (0.06) 2.5(0.07) 3.4 (0.06) 2.2 (0.08)
Education level
<9th grade 4.0 14 1.5 1.1 2.5
9th-11th grade 7.2 5.8 12.1 4.3 9.7
HS graduate/GED 24.3 25.4 34.3 21.6 25.8
Some college/associates degree 31.2 30.8 33.8 34.5 37.4
>College graduate 33.1 36.5 18.3 38.6 24.6
Currently on hypertension medication 21.1 21.8 25.0 22.1 31.0
Prevalent hypertension overall
General hypertension (elevated diastolic) 6.6 6.8 13.0 4.5 11.0
Isolated systolic hypertension 7.8 7.2 11.4 7.8 11.1

See online supplemental table 1 for all (Hispanic and Asian) racial groups.

*Linearised SE.

GED, General Educational Development; HS, highschool; NHANES, National Health and Nutrition Examination Survey.

46.3% (8.46)) prevalence in the population by age 75.
The patterns were similar when we used a threshold of
130/80 mm Hg, although the prevalence of diastolic and
isolated systolic hypertension were increased at all ages
(online supplemental table 1)

Black men have nearly two times the prevalence of
diastolic hypertension at every age compared with White
men, and the gap is statistically significant as early as
35 until 65 years old. Black men also have at least two
times the prevalence of isolated systolic hypertension
compared with White men at every age, and the gap
widens further around age 40 and on. Black women
have nearly three times the prevalence of diastolic hyper-
tension at every age compared with White women. The
higher prevalence of diastolic hypertension for Black
women peaks around 45-50 years, whereas White women
have their highest prevalence of diastolic hypertension at
50-55 years the gap that becomes non-significant around
60 years old. Black women have 2-3 times the prevalence
of isolated systolic hypertension at every age compared
with White women, and the gap continues to widen with
age (figure 1). Black and White men and women are the
most disparate race/gender subgroups, but Hispanic and
Asian men and women follow similar trends, to a lesser
degree, of higher prevalence of hypertension compared
with White men and women at most ages (table 2 and
online supplemental figure 1). All race/gender differ-
ences remain with control for poverty-income ratio
differences (online supplemental table 2) and attenuate
but remain with lower blood pressure guidelines (online
supplemental table 3).

Figure 2 shows the predicted level of systolic and
diastolic blood pressure with increasing age for Black
and White men and women. Overall, systolic blood pres-
sure increases linearly from age 20 (range 104-121 mm
Hg) to 75 years (range 125-144). Diastolic blood pres-
sure increases with age, reaching its peak levels between
ages 40 and 50 years (range 73-84 mm Hg) and then
decreasing until age 75 years (range 63-72 mm Hg).

Black men’s average level of systolic blood pressure
increases more rapidly than White men. The gap for Black
versus White men starts as early as age 30 (122.8 mm Hg
(SE=1.44) vs 120.0 mm Hg (SE=0.95)) and widens over
the rest of the lifecourse to age 75 years (139.2 mm Hg
(SE=2.10) vs 127.9 mm Hg (SE=1.92)). Average level of
diastolic blood pressure increases at a similar rate with
increasing age for Black and White men (range 61-81
mm Hg), until age 55 where levels decrease thereafter,
and Black men have higher levels compared with White
men (79.4 mm Hg (SE=1.27) vs 76.8 mm Hg (SE=1.08)).
Black women’s average level of systolic blood pressure
also increases at a quicker rate than White women. The
gap for Black women starts at 30 years old (114.4 mm
Hg (SE=1.15) vs 111.7 mm Hg (SE=1.31)) and widens
until 75 years old (140.4 mm Hg (SE=2.75) vs 129.9 mm
Hg (SE=1.89)). Black women’s average level of diastolic
blood pressure also increases at a quicker rate than White
women. The gap starts to widen in the late 20s (at age 27,
70.8 mm Hg (SE=0.92) vs 68.9 mm Hg (SE=0.97)) and
peaks in early midlife (at age 48, 78.2 mm Hg (SE=1.04)
vs 74.6 mm Hg (SE=0.92)) ending with similar levels post
age 65 (range at age 65, 71.3-73.9 mm Hg) (figure 2).
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Table 2 Predicted probability of diastolic and isolated systolic hypertension (HTN) with increasing age by race/gender

subgroup, weighted to represent the US population

Male Female
Age White Black White Black
20 1.4 (0.57) 1.6 (0.70) 0.8 (0.47) 3.2 (0.99)
25 2.8 (0.84) 3.9 (1.13) 1.5 (0.53) 5.5(1.13)
30 5.0 (1.06) 7.8 (1.43) 2.4 (0.53) 8.4 (1.19)
35 7.5 (1.24) 12.9 (1.59) 3.5 (0.59) 11.5 (1.37)
40 9.8 (1.44) 17.8 (1.88) 4.6 (0.83) 14.0 (1.62)
) . 45 11.1 (1.62) 21.1 (2.19) 5.6 (1.10) 15.3 (1.68)
Diastolic HTN
50 11.1 (1.63) 21.6 (2.20) 6.2 (1.22) 15.1 (1.45)
55 9.8 (1.45) 19.3 (1.88) 6.3 (1.13) 13.5 (1.08)
60 7.5(1.16) 14.9 (1.53) 5.7 (0.98) 10.7 (1.01)
65 4.9 (0.89) 9.8 (1.46) 4.9 (1.02) 7.6 (1.19)
70 2.8 (0.66) 5.4 (1.32) 3.8 (1.25) 4.8 (1.22)
75 1.4 (0.45) 2.4 (0.95) 2.9 (1.45) 2.8 (1.05)
20 0.8 (0.54) 2.0 (0.89) 0.0 (0.01) 0.1 (0.13)
25 1.2 (0.56) 3.0 (0.98) 0.0 (0.02) 0.3 (0.25)
30 1.8 (0.54) 4.4 (0.99) 0.1 (0.06) 0.7 (0.43)
85 2.5(0.51) 6.0 (0.97) 0.3 (0.15) 1.5 (0.64)
40 3.4 (0.56) 7.8 (1.01) 1.0 (0.29) 3.1 (0.83)
Isolated Systolic HTN 45 4.7 (0.76) 9.9 (1.19) 2.3(0.52) 5.6 (1.03)
50 6.2 (1.06) 12.6 (1.48) 4.9 (0.90) 9.6 (1.34)
55 8.2 (1.35) 15.9 (1.76) 8.7 (1.44) 15.0 (1.84)
60 10.7 (1.55) 19.8 (1.99) 13.3 (1.86) 21.7 (2.29)
65 13.6 (1.76) 24.1 (2.38) 17.6 (1.88) 28.9 (2.61)
70 16.8 (2.52) 28.0 (3.38) 20.5 (1.90) 35.6 (3.60)
75 20.1 (4.41) 31.1 (5.26) 21.3 (3.13) 40.9 (6.15)

Probability and (linearised SE).

Results from multinomial logistic regression models all adjusted for survey wave and hypertension medication use.
See online supplemental table 2) for all (Hispanic and Asian) racial groups and results adjusted for socioeconomic status.

Black and White men and women are the most disparate
race/gender subgroups, but Hispanic and Asian men
and women follow similar trends, to a lesser degree, of
higher prevalence levels of systolic and diastolic blood
pressure compared with White men and women at most
ages (online supplemental figure 2).

DISCUSSION

Our findings illustrate striking differences in the preva-
lence of hypertension subtypes between Black and White
women and men. Black women had at least three times
the prevalence of diastolic hypertension compared with
White women from ages 20 to 45 years and triple the
prevalence of isolated systolic hypertension starting as
early as 35 years with continued disparity at older ages.
Black men had at nearly double the prevalence of dias-
tolic hypertension compared with White men as early as
45 years and at least double the prevalence of isolated
systolic hypertension throughout the lifecourse from 35

to 55 years with continued disparity at older ages. More-
over, our findings support the ‘weathering’ hypothesis by
suggesting that racial disparities in isolated systolic hyper-
tension onset for Black men and women may appear as
early as ages 35 and 45 years, respectively.

Our findings complement prior research on age-
related changes in hypertension. In the Framingham
Heart Study, 30% of women and 18% of men had
isolated systolic hypertension by age 80,% while in the
present study, isolated systolic hypertension was prevalent
in ~20% of White men and women by 75 years and 30%
and 40% of Black men and women by 75 years (Hispanic
men and women followed a similar pattern of results).
Further, given the tendency of diastolic blood pressure to
decrease around 50 years of age,’ BT is0lated systolic
blood hypertension has been found to become the domi-
nant type of hypertension in mostly White populations
around 60 years of age.”’ ™ However, the results of this
study suggest that onset may be earlier for Black men and
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women, as disparities occurred as early as 35 and 45 years
of age, respectively. Although many studies have shown
earlier or steeper rises in systolic blood pressure for Black
versus White populations in the USA,® "% fewer studies
have examined racial differences in isolated systolic
hypertension.™* For example, a study in 1981 by Wing
et al examined the racial/gender subgroup differences in
age-specific prevalence of isolated systolic hypertension
using data from Evans County in Georgia from 1967 to
1969. The study found that the prevalence of isolated
hypertension was up to a two-fold increase in men and
10-30% higher between Black and White individuals.*
There were also some indications of higher prevalence of
isolated systolic hypertension at earlier ages, particularly
for Black versus White females.” The absence of higher
prevalence for Black men in Wing et al’s study™ may be
due to sample size limitations, as the disparity for Black
men in the current study was less than for Black women
(two times the risk vs three times the risk, respectively).

Regardless, the current study builds and expands on this
early work using a representative sample of the US popu-
lation, corroborating that Black women and men have
a three- and two-fold increased prevalence of isolated
systolic hypertension at much earlier ages than White
men and women.

Higher isolated systolic hypertension prevalence at
earlier ages for Black versus White men and women may
be an important marker of arterial ageing and ‘weath-
ering’. Some research has shown that stress, including
race-related stress, is associated with other measures of
arterial stiffness particularly among Black women®*'—
due to overactivation or chronic activation of the stress
response system.” 7% In one study, Bromfield et al
examined the association between discrimination and
arterial stiffness among persons with recent myocardial
infarctions and found that overall, there was no associ-
ation between reported discrimination and arterial stiff-
ness, but in subgroup analysis, there was an association
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Figure 2 Predicted level of systolic and diastolic blood pressure (BP) by age for selected race/gender subgroups, weighted
to represent the US population. Note: results from multinomial logistic regression models are all adjusted for survey wave and
hypertension medication use. See online supplemental figure 2) for all (Hispanic and Asian) racial groups.

for Black women.*' Further, in a study by Kannel et al in
the Framingham Heart Study, they found that isolated
systolic blood hypertension increases with age and was
predictive of stroke incidence over and above arterial
rigidity measured via the depth of the dicrotic notch
from a pulse-wave recording—they suggest that there
may be additional risk from elevated systolic blood
pressure outside the rigidity captured in the rigidity
measure.”’ Taken together, early occurring Black-White
disparities in isolated systolic hypertension may be an
important marker of ‘weathering’® via accelerated arte-
rial ageing. And further research is needed to clarify the
role of psychosocial stressors, both at the structural and
interpersonal level, in producing risk for isolated systolic
hypertension in early midlife for minoritised groups.
There are a few limitations to note in this study. First,
NHANES is a repeated cross-sectional study; therefore,
this study is making inferences about the typical age of
onset of hypertension from the prevalence of hyperten-
sion at the age of recruitment to the study. In a cohort
study among US women, it was estimated that Black
women had isolated systolic hypertension onset at a

median age of 41.1 years old versus White women at 51.8
years old.”* It could be that following individuals over
time leads to more accurate estimates of the age of onset;
thus, further work is needed in cohort studies to further
determine the typical age of onset of isolated systolic
hypertension in different racial/gender subgroups.
Second, there are high rates of hypertension medica-
tion use especially for Black individuals in the USA,’ yet
this study controlled for hypertension medication use
rather than including it in the outcome definitions in
order to meaningfully differentiate hypertension types.
This resulted in an estimation of the average blood pres-
sure in each age group for controlled and uncontrolled
hypertension (with or without medication use) which
can lead to an underestimate of the true blood pressure
levels and potentially the disparities in hypertension
within the population. Further work in a cohort study
following participants’ blood pressures before the poten-
tial hypertensive medication prescription would further
corroborate results. Finally, researchers hypothesise that
isolated systolic hypertension may have a different origin
in younger adults, such as white coat hypertension rather
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than arterial ageing mechanisms for older adults."”
Further work with the defines isolated systolic hyperten-
sion via multiple longitudinal measures of an individual
is needed to corroborate the results of the current study;
however, the consistency of results across age bands,
racial and sex subgroups suggests a stable trend that may
be indicative of pathological arterial ageing at younger
ages. Overall, this study has the strengths of using a repre-
sentative sample of the US population, providing strong
evidence of the racial disparities in the prevalence of
isolated systolic hypertension over the lifecourse.

In conclusion, this study highlights the importance of
measuring differing manifestations of hypertension, espe-
cially isolated systolic hypertension, over the lifecourse
given that isolated systolic hypertension is an important
marker of arterial ageing. Further, results suggest that
large Black-White disparities exist in the prevalence
and likely the age of onset of isolated systolic hyperten-
sion indicative of accelerated ageing and ‘weathering’.’
Further research is needed to examine the structural
causes and downstream health consequences of acceler-
ated arterial ageing among marginalised and minoritised
groups.
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