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ABSTRACT
Background Socioeconomic status (SES) at the 
individual level is associated with hypertension risk. 
Less is known about neighbourhood level SES or how 
neighbourhood and individual level SES may jointly affect 
hypertension risk.
Methods The Area Deprivation Index (ADI) includes 
17 census- based measures reflecting neighbourhood 
SES. The ADI was linked to enrolment addresses of 47 
329 women in the Sister Study cohort and categorised 
as ≤10% (low deprivation), 11%–20%, 21%–35%, 
36%–55% and >55% (high deprivation). Hypertension 
was defined as either high systolic (≥140 mm Hg) 
or diastolic (≥90 mm Hg) blood pressure or taking 
antihypertensive medication. We used log binomial 
regression to investigate the cross- sectional association 
between ADI and hypertension and evaluated 
interactions between ADI and race/ethnicity and between 
ADI and individual SES.
Results The highest ADI level of >55% was associated 
with increased prevalence of hypertension, compared 
with the lowest level of ADI≤10%, in a model adjusted 
for age, race/ethnicity, educational attainment and 
annual household income (prevalence ratio=1.26, 95% 
CI 1.21 to 1.32). We observed interaction between race/
ethnicity and ADI (interaction contrast ratio (ICR)=1.9; 
95% CI 0.94 to 2.8 comparing non- Hispanic Black 
women with ADI >55% to non- Hispanic White women 
with ADI≤10%) and between household income and ADI 
(ICR 0.38; 95% CI 0.12 to 0.65 comparing participants 
with household income ≤US$49 999 and ADI>55% 
to those with household income >US$100 000 and 
ADI≤10%).
Conclusions These findings suggest that 
neighbourhood deprivation measured by ADI may 
be a risk factor for hypertension and that ADI may 
act synergistically with race/ethnicity and individual 
household income to contribute to hypertension.

INTRODUCTION
Hypertension is the most common risk factor for 
cardiovascular diseases, including ischaemic and 
haemorrhagic stroke and heart disease,1 and is a 
leading risk factor for disability.2 It is predicted that 
there will be 1.56 billion adults with hypertension 
in 2025.3 Hypertension is defined as high systolic 
blood pressure (SBP) or diastolic blood pressure 
(DBP).4 Blood pressure includes a pulsatile compo-
nent, pulse pressure and a steady component, mean 
arterial pressure.5 Widening pulse pressure and 
elevated mean arterial pressure are also predictors 
of cardiovascular disease.6 7

Individual socioeconomic status (SES), commonly 
estimated by factors such as income level and educa-
tional attainment, may influence hypertension risk. 
Lower levels of educational attainment and house-
hold income have been shown to be related to 
higher prevalence of hypertension and higher mean 
blood pressure.8–10 The prevalence of hypertension 
varies greatly across racial/ethnic groups, with a 
higher prevalence among persons characterised 
as non- Hispanic Black (40.3%) than among those 
characterised as non- Hispanic White (27.8%) or 
Hispanic/Latino (27.8%),11 which may be due in 
large part to differential frequencies of known envi-
ronmental and social risk factors.12

Neighbourhood environment could also 
contribute to health disparities by SES and race/
ethnicity due to a legacy of residential segrega-
tion due to historical and structural racism in the 
USA.13 Recently, the US Department of Health 
and Human Services released a report suggesting 
that neighbourhood- level strategies are needed to 
help prevent and control hypertension.14 Some 
epidemiological studies show that people living in 
neighbourhoods with low SES have a higher risk 
of hypertension and higher blood pressure,15 16 but 
more research is needed, including investigations of 
how the impact of neighbourhood conditions on 
health can be modified by individual SES or race/
ethnicity.

In this study, we evaluated two main hypotheses. 
The first was that women living in more deprived 
neighbourhoods would have a higher risk of hyper-
tension. The second was that the relationship 
between neighbourhood deprivation and hyperten-
sion would differ according to individual factors 
such as race/ethnicity and SES.

METHODS
Study population
The Sister Study is a prospective cohort study of 
50 884 US women aged 35–74 designed to study 
the relationship between environmental factors 
and some chronic diseases.17 At enrolment (2003–
2009), information on demographic characteristics, 
SES, antihypertensive medication use and lifestyle 
was collected through a computer- assisted tele-
phone interview by trained interviewers.17 Partic-
ipants additionally completed self- administered 
food frequency questionnaires for diet in the past 
12 months. During a baseline home visit, trained 
examiners measured height, weight and blood 
pressure (measured three consecutive times after 
participants rested for a few minutes) following 
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standardised protocols.17 18 The data used in this report were 
from Sister Study Data Release 8.1. All participants provided 
written consent.

Area Deprivation Index
We used Area Deprivation Index (ADI) to characterise neighbour-
hood deprivation. ADI was constructed based on 17 weighted 
US census income, educational attainment, employment and 
housing indicators (eg, unemployment rate and median home 
value) obtained from the American Community Survey.19–22 
Each neighbourhood received a percentile ranking, with a 
higher percentage of ADI indicating a higher level of depriva-
tion.20 The 2000 ADI rankings were linked to each participants’ 
enrolment residential address using Census block- group identifi-
cation codes. Participants were divided into five groups based on 
approximate ADI quintiles within the cohort.

Blood pressure and hypertension
For both SBP and DBP, we used the average of the second and 
third blood pressure measurements. The second measurement 
was used when there were only two measurements, and the 
single measurement was used when there was only one measure-
ment (<2%). Hypertension was defined as follows: (1) either 
high SBP (≥140 mm Hg) or high DBP (≥90 mm Hg); or (2) 
currently taking antihypertensive medication. When considering 
continuous blood pressure as the outcome variable or as param-
eters to calculate pulse pressure and mean arterial pressure, we 
added 15 mm Hg to the measured SBP of those who reported 
taking antihypertensive medication and 10 mm Hg to their 
measured DBP. Correcting measured blood pressure by adding 
a constant allows for inclusion of the entire sample and reduces 
bias.23 We selected 15 mm Hg for SBP and 10 mm Hg for DBP 
based on a meta- analysis of the blood pressure improvement 
under different treatment regimens.24 Pulse pressure was calcu-
lated as SBP minus DBP.25 Mean arterial pressure was calculated 
as 1/3(SBP) plus 2/3(DBP).25

Covariates and potential effect modifiers
Age, race/ethnicity, highest educational attainment and annual 
household income at enrolment were included as covariates 
in statistical models. Race and ethnicity were self- reported 
and considered to represent lived experience and not genetic 
factors. We combined data on self- reported race and Hispanic 
ethnicity to categorise race/ethnicity as non- Hispanic White, 
non- Hispanic Black, Hispanic and other. Body mass index (BMI) 
was calculated as a person’s weight in kilograms divided by the 
square of the person’s height in metres, and participants with 
BMI≥30 were defined as obese.26 We used metabolic equiva-
lent task (MET)- hours for exercise/sports to represent partici-
pants’ level of physical activity. MET- hours of physical activity 
considers not only hours spent on exercise/sports but also inten-
sity.27 Dietary Approaches to Stop Hypertension (DASH) diet 
score was calculated to represent participants’ dietary habits.28 
We also considered effect modification by BMI, MET- hours and 
DASH diet score in stratified analyses.

Statistical analysis
In this cross- sectional analysis, we included 47 329 participants 
who had baseline blood pressure measurements, information on 
antihypertensive medication use, national ADI ranking and all 
the covariates. We used multivariable log binomial regression 
to investigate the cross- sectional relationship between ADI and 
hypertension, with hypertension considered as a binary outcome 

and approximate study- specific quintiles of ADI as a categor-
ical exposure variable (first quintile as referent). We used two 
models, one model was age- adjusted and the other model was 
adjusted for age, race/ethnicity, educational attainment and 
household income level. Prevalence ratios (PRs) and 95% confi-
dence intervals (CIs) were estimated for the overall population 
and for subgroups stratified by race/ethnicity, educational attain-
ment, household income level, BMI and MET- hours of phys-
ical activity. We also estimated the PRs using a common referent 
(the group that had the lowest values for ADI and the other 
variable of interest) in stratified analysis. We fit the median of 
each quintile group as a continuous variable in models for trend 
tests. Interaction terms were added into the model to explore 
multiplicative interaction, and relative excess risk due to inter-
action (RERI)/interaction contrast ratio (ICR) was calculated to 
estimate additive interaction.29 We used multivariable general 
linear regression to explore the relationship between ADI and 
blood pressure, pulse pressure and mean arterial pressure after 
adjusting for age, race/ethnicity, annual household income and 
educational attainment.

We conducted the following sensitivity analyses: (1) excluding 
participants who began living at their current residence after 
2000, because the ADI used in this study was based on 2000 US 
census and American Community Survey data which represents 
average measures for the 5 years up to and including 2000; (2) 
additionally adjusting for DASH diet score to evaluate whether 
dietary pattern changed the results; (3) using the updated defi-
nition of hypertension (either SBP ≥130 mm Hg or DBP ≥80 
mm Hg) released by the American College of Cardiology and the 
American Heart Association in 2017.4 We used the older defini-
tion of hypertension in our main analyses because at enrolment 
participants were treated under the older guideline. Analysis was 
done using SAS V.9.4 software (SAS Institution, Inc., Cary, NC).

RESULTS
Among the 47 329 participants included in our study, partici-
pants living in neighbourhoods with a higher ADI were more 
likely to be categorised as non- Hispanic Black race/ethnicity, 
to be obese, and to report lower levels of educational attain-
ment and household income. They also had higher prevalence of 
hypertension and higher levels of blood pressure, higher levels 
of pulse pressure and higher levels of mean arterial pressure 
(table 1).

Figure 1 shows the association between ADI and hypertension. 
When only adjusted for age, hypertension was more common 
among those with ADI 11%–20% (PR=1.21, 95% CI=1.16 to 
1.27), 21%–35% (PR=1.28, 95% CI=1.23 to 1.34), 36%–55% 
(PR=1.40, 95% CI=1.34 to 1.46) and >55% (PR=1.52, 
95% CI=1.46 to 1.59), relative to those with ADI ≤10% (P 

trend <0.001). Patterns were similar, though attenuated, after 
additionally adjusting for race/ethnicity, educational attainment 
and annual household income: PR=1.16 (95% CI=1.11 to 1.21) 
for ADI 11%–20%, PR=1.19 (95% CI=1.14 to 1.25) for ADI 
21%–35%, PR=1.25 (95% CI=1.20 to 1.31) for ADI 36%–55% 
and PR=1.26 (95% CI=1.21 to 1.32) for ADI >55%, all rela-
tive to those with ADI ≤10% (P trend <0.001).

After stratifying by race/ethnicity, educational attainment, 
annual household income, BMI and exercise or sports MET- 
hours the prevalence of hypertension was still positively asso-
ciated with ADI in most strata (figure 2, online supplemental 
table S1). We observed an interaction between race/ethnicity 
and ADI (online supplemental table S1, P<0.001). When using 
a common referent (non- Hispanic white participants living in 
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ADI neighbourhoods≤10%) (online supplemental table S2, 
figure S1A), non- Hispanic Black participants had a higher prev-
alence of hypertension at each level of ADI. In table S3 (online 
supplemental table S3), compared with non- Hispanic White 

participants living in ≤10% ADI areas, the RERI/ICR indicates 
that the PR for non- Hispanic Black participants living in areas 
with ADI 21%–35% was 1.1 (95% CI 0.34 to 1.9) more than 
if there had been no interaction. Compared with non- Hispanic 
White participants living in ≤10% ADI, RERI/ICR was 1.3 
(95% CI 0.45 to 2.1) and 1.9 (95% CI 0.94 to 2.8) for non- 
Hispanic Black participants living in areas with ADI 36%–55% 
and >55%, respectively (online supplemental table S3). In the 
analyses stratified by income, participants with a lower level 
of household income living in more deprived neighbourhoods 
had a higher prevalence of hypertension than those with income 
≥US$100 000 living in ADI ≤10% neighbourhood (online 
supplemental table S2, figure S1B), with an additive interac-
tion. RERI/ICR was 0.38 (95% CI 0.12 to 0.65) for those with 
a household income ≤$49 999 and ADI >55% (online supple-
mental table S3). Similar though less pronounced patterns were 
seen for educational attainment (online supplemental figure 

Table 1 Characteristics of Sister Study participants according to Area Deprivation Index (ADI) (n=47 329) (N (%) or mean (SD))

ADI

≤10% 11%–20% 21%–35% 36%–55% >55%

(n=8837) (n=8342) (n=10 177) (n=9910) (n=10 063)

Age (years)

  ≤45 1436 (16) 1490 (18) 1600 (16) 1433 (14) 1512 (15)

  46–50 1400 (16) 1417 (17) 1691 (17) 1668 (17) 1623 (16)

  51–55 1810 (20) 1668 (20) 2108 (21) 1936 (20) 2024 (20)

  56–60 1694 (19) 1555 (19) 1977 (19) 1946 (20) 1856 (18)

  61–65 1325 (15) 1148 (14) 1418 (14) 1476 (15) 1543 (15)

  >65 1172 (13) 1064 (13) 1383 (14) 1451 (15) 1505 (15)

Self- reported race/ethnicity

  Non- Hispanic white 7979 (90) 7393 (89) 8796 (86) 8359 (84) 7737 (77)

  Non- Hispanic black 337 (4) 503 (6) 800 (8) 1000 (10) 1598 (16)

  Hispanic 263 (3) 247 (3) 351 (3) 295 (3) 395 (4)

  Other* 258 (3) 199 (2) 230 (2) 256 (3) 333 (3)

Educational attainment

  High school or less 549 (6) 938 (11) 1498 (15) 1842 (19) 2274 (23)

  Some college 2123 (24) 2570 (31) 3400 (33) 3758 (38) 4128 (41)

  Bachelor’s degree or more 6165 (70) 4834 (58) 5279 (52) 4310 (43) 3661 (36)

Annual household income

  ≤US$49 999 788 (9) 1221 (15) 2197 (22) 3046 (31) 4416 (44)

  US$50 000–US$99 999 2615 (30) 3352 (40) 4619 (45) 4659 (47) 4243 (42)

  ≥US$100 000 5434 (61) 3769 (45) 3361 (33) 2205 (22) 1404 (14)

BMI (kg/m2)

  BMI <30 7187 (81) 6283 (75) 7032 (69) 6507 (66) 6057 (60)

  BMI≥30 1645 (19) 2058 (25) 3143 (31) 3401 (34) 4000 (40)

  Missing 5 1 2 2 6

Hypertension†

  Non- hypertensive 6621 (75) 5835 (70) 6859 (67) 6292 (63) 5955 (59)

  Hypertensive 2216 (25) 2507 (30) 3318 (33) 3618 (37) 4108 (41)

SBP (mm Hg)‡ 116 (16) 118 (17) 119 (17) 121 (17) 123 (17)

DBP (mm Hg)‡ 74 (10) 74 (11) 75 (11) 76 (11) 77 (11)

PP (mm Hg)§ 42 (10) 43(10) 44 (10) 45 (11) 46 (11)

MAP (mm Hg) § 88 (12) 89 (12) 90 (12) 91 (12) 93 (12)

High ADI represents high deprivation.
*Others include non- Hispanic Asian/Pacific Islanders, non- Hispanic American Indians and non- Hispanic other.
†Hypertension was defined as SBP ≥140 mm Hg or DBP ≥90 mm Hg or taking medications.
‡For participants on antihypertensive medications, measured blood pressure was corrected by adding 15 mm Hg to SBP and 10 mm Hg to DBP.
§PP=SBP DBP; MAP=1/3(SBP) +2/3(DBP).
BMI, body mass index; DBP, diastolic blood pressure; MAP, mean arterial pressure; PP, pulse pressure; SBP, systolic blood pressure.

Figure 1 Area Deprivation Index (ADI) and Risk of Hypertension in 
the Sister Study (n=47 329). Fully adjusted model was adjusted for age, 
race/ethnicity, educational attainment and household income. High ADI 
represents high deprivation. PR, prevalence ratio; CI, confidence interval.
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S1C). The prevalence of hypertension for participants with 
BMI <30 was higher comparing those with high ADI to those 
with low ADI (P trend <0.001), but not so obvious for those with 
BMI ≥30 (P trend=0.03, P interaction <0.001 (online supplemental 
table S1).

Online supplemental table S4 shows the distribution of phys-
ical activity and diet scores in different ADI groups. Participants 
living in more deprived areas tended to have fewer exercise or 
sports MET- hours and tended to have lower diet scores repre-
senting poorer diet quality. When stratified by physical activity, 
the PR for hypertension among those living in the most deprived 
neighbourhoods (ADI>55%) who reported ≥15 exercise/sports 
MET- hours (PR 1.4; 95% CI 1.29 to 1.51) was substantially 
lower than that for participants with the lowest level of ADI 
(≤10%) but reporting <5 exercise/sports MET- hours per week 
(PR 1.57, 95% CI 1.45 to 1.71) (online supplemental table S2). 
In the sensitivity analyses excluding participants who began 
living at their enrolment residence after 2000, additionally 
adjusting for DASH diet score, and using the updated definition 
of hypertension, results were largely unchanged (online supple-
mental table S5). We also repeated the analysis in participants 

who had lived at their current residence for more than 10 years, 
which would partly capture potential effects of duration of resi-
dence, and the results remained the same (data not shown).

In analyses of continuous blood pressure indicators, comparing 
participants with ADI>55% to those with ADI≤10%, SBP 
(β=3.5, 95% CI=3.0 to 3.9), DBP (β=1.6; 95% CI=1.3 to 2.0, 
P for trend <0.001), pulse pressure (β=1.8; 95% CI=1.5 to 2.1, P 

for trend <0.001) and mean arterial pressure (β=2.2;95% CI=1.9 
to 2.6, P for trend <0.001) increased with increasing levels of ADI 
(table 2). In a sensitivity analysis excluding those on medications, 
the results were largely unchanged (online supplemental table 
S6).

DISCUSSION
In this study, we found that participants living in more deprived 
neighbourhoods have a higher prevalence of hypertension and 
higher blood pressure, pulse pressure and mean arterial pressure. 
This association appeared greater for participants with lower 
SES and for non- Hispanic Black women. This study corrobo-
rates existing evidence by demonstrating that participants living 
in more deprived neighbourhoods have higher blood pressure 
and hypertension risk. It also indicates that women with lower 
individual SES and who self- reported as non- Hispanic Black 
women may be more likely to be impacted by neighbourhood 
deprivation.

Recent research has focused on neighbourhood factors, 
because individual factors seem to be insufficient to fully explain 
cardiovascular disease risk.30 Additionally, understanding the 
effect of neighbourhood factors on health may help formulate 
policies that could improve the quality of where individuals live 
and have a positive effect on health.14 30 Some studies consid-
ering only a few neighbourhood indicators suggest that the 
neighbourhood food environment and the availability of space 
for physical activities are related to the risk of hypertension.31 32 
The neighbourhood environment is a combination of several 
factors, including environmental exposures such as air pollution, 
as well as the built environment including quality of housing and 
public spaces.30 Several studies have examined the association 
of neighbourhood factors with blood pressure or hypertension 
using a more comprehensive index. Some16 33 34 but not all35 
studies found that residents in a higher SES neighbourhood had 
lower blood pressure or lower risk of hypertension compared 
with participants living in lower SES neighbourhoods. Our find-
ings support this link and suggest that participants living in more 
deprived neighbourhoods have a higher risk of hypertension and 
a higher blood pressure even after controlling for individual SES.

Figure 2 Stratified Analysis of the Association Between Area 
Deprivation Index (ADI) and Hypertension in the Sister Study. PR 
comparing ADI 55% to ADI ≤10%. Full details in online supplemental 
table S1. Results shown are from fully adjusted models (not including 
the stratification variable). High ADI represents high deprivation. Race/
ethnicity of others include non- Hispanic Asian/Pacific Islanders, non- 
Hispanic American Indians and non- Hispanic other. BMI, body mass 
index; PR, prevalence ratio; CI, confidence interval.

Table 2 Association of Area Deprivation Index (ADI) and blood pressure, pulse pressure and mean arterial pressure in the Sister Study

ADI N

SBP (mm Hg) * DBP (mm Hg) * PP (mm Hg) † MAP (mm Hg) †

β 95% CI β 95% CI β 95% CI β 95% CI

≤10 % 8837 0 Referent 0 Referent 0 Referent 0 Referent

11%–20% 8342 1.0 0.56 to 1.5 0.44 0.13 to 0.75 0.59 0.30 to 0.89 0.64 0.29 to 0.98

21%–35% 10 177 1.6 1.2 to 2.1 0.74 0.44 to 1.0 0.87 0.58 to 1.2 1.0 0.69 to 1.4

36%–55% 9910 2.3 1.8 to 2.8 1.2 0.87 to 1.5 1.1 0.83 to 1.4 1.6 1.2 to 1.9

>55% 10 063 3.5 3.0 to 3.9 1.6 1.3 to 2.0 1.8 1.5 to 2.1 2.2 1.9 to 2.6

P for trend <0.001 <0.001 <0.001 <0.001

Models were adjusted for age, race/ethnicity, annual household income and educational attainment.
High ADI represents high deprivation.
*For participants on antihypertensive medications, measured blood pressure was corrected by adding 15 mm Hg to SBP and 10 mm Hg to DBP.
†PP=SBP DBP; MAP=1/3(SBP) +2/3(DBP).
CI, confidence interval; DBP, diastolic blood pressure; MAP, mean arterial pressure; PP, pulse pressure; PR, prevalence ratio; SBP, systolic blood pressure.
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We also evaluated associations between neighbourhood SES 
and pulse pressure along with mean arterial pressure, both of 
which are important predictors for cardiovascular disease. 
Elevated mean arterial pressure is a measure of total periph-
eral resistance; widening pulse pressure represents large artery 
stiffness.36 Our finding of widening pulse pressure and elevated 
mean arterial pressure among participants living in deprived 
neighbourhoods further suggests that these participants may be 
at higher risk for cardiovascular disease.

We found that among participants living in the same level 
of neighbourhood deprivation, those with higher educational 
attainment and household income had a lower risk of hyper-
tension. Participants with higher individual SES may have more 
personal resources (eg, social connections), which may dilute the 
adverse impact of neighbourhood environments.30 Participants 
with higher individual SES may live in better locations with 
better physical activity and food environments within a neigh-
bourhood and may have less exposure to adverse physical envi-
ronments along with greater options for accessing services and 
adopting behaviours for optimal health.37 Furthermore, among 
people with lower individual SES, those who live in less deprived 
areas might benefit from the available resources in their neigh-
bourhood, which could decrease their health risk.37

We found evidence of an interaction between having an annual 
household income of less than US$50 000 (the lowest house-
hold income level in our study) and living in the most deprived 
neighbourhood, which indicates that people with fewer personal 
resources may be more adversely affected by factors related to 
living in deprived neighbourhoods than people living in less 
deprived neighbourhoods. One reason for this may be that 
participants with lower individual SES rely more on neighbour-
hood resources, even though the lack of investment in deprived 
neighbourhoods leads to fewer resources.37 Physical activity is 
protective for hypertension, and a dose- response relationship 
between physical activity and risk of hypertension has been 
reported.38 In this study, participants living in the most deprived 
neighbourhoods with a high level of physical activity had a lower 
risk of hypertension than those living in the least deprived neigh-
bourhoods with a low level of physical activity. Thus, physical 
activity may buffer the adverse effect of neighbourhood depriva-
tion on the risk of hypertension.

We found that non- Hispanic Black participants had a much 
higher risk of hypertension than non- Hispanic White and 
Hispanic/Latina participants after controlling for individual SES. 
We also observed an interaction between ADI and race/ethnicity, 
which indicates that non- Hispanic Black participants are more 
likely to have hypertension if they live in more deprived neigh-
bourhoods compared with Hispanic/Latina and non- Hispanic 
White participants. Structural racism may underlie race- based 
housing segregation, resulting in more persons of colour living 
in neighbourhoods classified as deprived which in turn leads to 
inequalities in resources and opportunities across racial/ethnic 
groups and environmental justice concerns. Race/ethnicity can 
be thus considered a proxy for social disadvantage caused by 
racism.39 Although hypertension prevalence was elevated at all 
levels of increasing ADI compared with the referent category 
among non- Hispanic Black participants, we did not observe an 
increasing trend of association between ADI and prevalence of 
hypertension. The neighbourhoods where non- Hispanic Black 
participants live might offer fewer services, so the difference 
among neighbourhoods with different ADI levels may not 
be enough to influence the prevalence of hypertension. The 
health disparities by race/ethnicity that we observed may be 
also due to different individual SES across racial groups.12 For 

example, compared with White individuals, Black individuals 
experience institutional racism and receive less income at the 
same educational attainment and have less wealth at equiva-
lent income levels.12 After adjusting for individual SES, we still 
observed health disparities across race/ethnicity. Racism itself 
has been considered a fundamental cause of disease.40 The 
residual disparity we observed after controlling for individual 
SES measures may reflect other aspects of racism including the 
consequences of long- term psychological stress related to expe-
riencing discrimination in different aspects of life.40

A major strength of our study is that at enrolment trained 
examiners measured blood pressure, height and weight, which 
allows us to more accurately identify hypertension and obesity. 
Additionally, our study population is large, allowing for evalu-
ation of strata- specific results and interactions that had not yet 
been explored.

Our study has limitations. This study used cross- sectional 
data, so we cannot demonstrate a temporal relationship between 
living in a deprived neighbourhood and development of hyper-
tension. Participants in this cohort have higher individual SES17 
than the US population as a whole which may limit generalis-
ability. Nevertheless, it is noteworthy that we still observe an 
association between neighbourhood deprivation and hyper-
tension even in this higher SES cohort. The time between the 
ADI measure (2000) and participants’ enrolment (2003–2009) 
provides an opportunity for exposure misclassification if partic-
ipants had been living elsewhere in 2000. We used quintile cut- 
point- based categories to represent neighbourhood deprivation, 
which may be less subject to misclassification. We also conducted 
sensitivity analyses excluding participants who began living at 
current residence after 2000 and results remained the same.

Our findings suggest that women living in more deprived 
neighbourhoods may have a higher risk of hypertension, and 
women with lower individual SES and non- Hispanic Black 
women may be even more susceptible to hypertension when 
living in deprived neighbourhoods.

What is already known on this subject

 ► Many studies have shown that lower individual 
socioeconomic status is associated with higher risk of 
hypertension or higher blood pressure, and the prevalence 
of hypertension varies across races/ethnicities. Less is 
known about the association between neighbourhood level 
socioeconomic status and prevalence of hypertension or the 
interaction between neighbourhood level socioeconomic 
status and individual characteristics.

What this study adds

 ► We found that women with lower neighbourhood 
level socioeconomic status had a higher prevalence of 
hypertension and higher blood pressure. Women with lower 
individual socioeconomic status and non- Hispanic Black 
women living in neighbourhood with lower socioeconomic 
status may be even more susceptible to hypertension 
compared with women with a relatively higher individual 
socioeconomic status or other races/ethnicities.
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