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BACKGROUND: Health concordance within couples presents a promising opportunity to design interventions for disease man-
agement, including hypertension. We compared the concordance of prevalent hypertension within middle-aged and older
heterosexual couples in the United States, England, China, and India.

METHODS AND RESULTS: Cross-sectional dyadic data on heterosexual couples were used from contemporaneous waves of
the HRS (US Health and Retirement Study, 2016/17, n=3989 couples), ELSA (English Longitudinal Study on Aging, 2016/17,
n=1086), CHARLS (China Health and Retirement Longitudinal Study, 2015/16, n=6514), and LASI (Longitudinal Aging Study in
India, 2017/19, n=22 389). Concordant hypertension was defined as both husband and wife in a couple having hypertension.
The prevalence of concordant hypertension within couples was 37.9% (95% ClI, 35.8-40.0) in the United States, 47.1% (95%
Cl, 43.2-50.9) in England, 20.8% (95% ClI, 19.6-21.9) in China, and 19.8% (95% ClI, 19.0-20.5) in India. Compared with wives
married to husbands without hypertension, wives married to husbands with hypertension were more likely to have hyperten-
sion in the United States (prevalence ratio, 1.09 [95% ClI, 1.01- 1.17), England (prevalence ratio, 1.09, 95% Cl, 0.98-1.21), China
(prevalence ratio, 1.26 [95% ClI, 1.17-1.35), and India (prevalence ratio, 1.19 [95% ClI, 1.15-1.24]). Within each country, similar
associations were observed for husbands. Across countries, associations in the United States and England were similar,
whereas they were slightly larger in China and India.

CONCLUSIONS: Concordance of hypertension within heterosexual couples was consistently observed across these 4 socially
and economically diverse countries. Couple-centered interventions may be an efficient strategy to prevent and manage hy-
pertension in these countries.
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a major public health concern worldwide.'"® This
issue is particularly emerging in low- and middle-
income countries. For example, an analysis of 44 low-
and middle-income countries reported that 3 out of 5

Poor diagnosis and management of hypertension is

individuals with hypertension are undiagnosed, and
9 out of 10 did not have their blood pressure under
control.* Considering that hypertension is both pre-
ventable and treatable, early and improved diagnosis
and management of hypertension can have significant
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CLINICAL PERSPECTIVE
What Is New?

e This cross-sectional study shows a high preva-
lence of concordant hypertension ranging from
20% to >40% among middle-aged and older
heterosexual couples in the United States,
England, China, and India.

e Positive associations of hypertension status
within couples were observed across these 4
countries, with slightly stronger associations in
China and India than in the United States and
England.

What Are the Clinical Implications?

e The high prevalence of concordant hyperten-
sion within heterosexual couples suggests that
a large proportion of middle-aged and older
adults with hypertension could benefit from
couple-centered strategies to improve hyper-
tension diagnosis and management.

Nonstandard Abbreviations and Acronyms

CHARLS China Health and Retirement
Longitudinal Study

ELSA English Longitudinal Study on Aging
HRS Health and Retirement Study
LASI Longitudinal Aging Study in India

implications to reduce disease burden. However, most
prior work has focused on behavioral factors at the in-
dividual level. Spousal concordance of health, defined
as similar health status within married or partnered
couples, presents a promising opportunity to design
interventions for hypertension identification and man-
agement at the couple level.>® Compared with stud-
ies that identified individual- and community-level risk
factors for hypertension, spousal concordance studies
quantify interpersonal risk within couples and could
point toward screening, prevention, and management
interventions aimed at households.

Previous studies of spousal concordance of hy-
pertension reported inconsistent findings.'~™* This
inconsistency may be due to differential spousal in-
fluences of husbands on wives versus influences of
wives on husbands, because there are sex differences
in marriage experiences and behavioral norms.”'516 |t
remains unclear whether sex differences exist in the
spousal concordance of hypertension. Moreover, pre-
vious studies on spousal concordance of hypertension
have only used regional or community-based studies
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with limited sample sizes. This limits the generalizability
of their findings because different economic and cul-
tural settings may influence how couples may share
health behaviors and outcomes. Therefore, cross-
national comparison studies using large, population-
representative samples, stratified by sex, may improve
the precision of estimates and the generalizability of
findings.

To address these research gaps, we investigated
and compared the spousal concordance of hyper-
tension among heterosexual couples in population-
representative studies of middle-aged and older adults
in the United States, England, China, and India."2°
These countries have a high prevalence of hyperten-
sion, ranging from ~30% to >50% among adults.>?’
Because our study used data from cohorts mainly
consisting of middle-aged and older adults, the prev-
alence of hypertension was higher than in younger
adults. This is because hypertension prevalence in-
creases with age. These 4 countries also differ in so-
cial, economic, cultural, and health care contexts, and
are at different stages of the hypertension epidemio-
logical transition, all of which may influence spousal
concordance of hypertension.?? In this study, we ex-
amined (1) the prevalence of concordant hypertension
within heterosexual couples across countries; (2) the
associations of hypertension status within couples for
wives and husbands separately within each country;
(3) the difference in the strength of associations com-
paring husbands to wives within each country; and (4)
the difference in the strength of associations across
countries.

METHODS

Ethics Approval and Consent to
Participate

All participants gave written informed consent before
participation. We were exempted from ethical approval
for the secondary data analysis from the institutional
review board of Emory University.

Data Availability Statement

All data sets used in this analysis are available at https:/
g2aging.org/downloads. The code for the analysis is
available at https:/github.com/jvargh7/g2aging_family.

Data and Sample

Cross-sectional data from population-representative
studies of aging were used, including the 2016 to
2017 HRS (Health and Retirement Study) in the United
States,'® the 2016 to 2017 ELSA (English Longitudinal
Study on Aging),’® the 2015 to 2016 CHARLS (China
Health and Retirement Longitudinal Study),"” and the
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2017 to 2019 LASI (Longitudinal Aging Study in India).?°
These 4 studies have harmonized design and meas-
ures, because they are all International Partner Studies
of the US HRS. They all adopted a household survey
design by first recruiting a primary participant meet-
ing age eligibility and then inviting his or her spouse
or partner if available to participate. The HRS and
ELSA surveyed the American and British populations,
respectively, both aged 50years and above and their
spouses regardless of age.'®'® The CHARLS and LASI
surveyed adults in China and India, respectively, both
aged 45years and older and their spouses regard-
less of age."?° Therefore, while all primary respond-
ents were middle-aged and older populations, their
spouses could be younger.

Additional details of each study, including sampling
and survey methods, eligibility criteria of participants,
data accessibility, data used in the current study, and
references are summarized in Table $1.7-2° To facilitate
cross-national comparison studies, the Gateway to the
Global Aging Data team at the University of Southern
California harmonizes the data by unifying the variables’
names and measures coding levels across waves and
studies.?® The harmonized data contain ready-to-use
measures that are comparable between the stud-
ies of different countries. This study primarily used
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harmonized data to conduct data analysis. Table S2
summarizes variables from each study used for harmo-
nization. A flowchart for our analytic sample selection is
provided in Figure 1. We henceforth refer to each survey
by the country because all surveys are nationally rep-
resentative for middle-aged and older adults and their
spouses, the United States for HRS, England for ELSA,
China for CHARLS, and India for LASI.

Eligible Couples

Couples were defined as heterosexual participants liv-
ing in the same household who reported to be either
married or partnered to one another, and those who
were older than the legal age for marriage at the time
of the survey (18years and older for men and women
in the United States; any age in England; 22 years and
older for men and 20years and older for women in
China; 21years and older for men and 18years and
older for women in India). In ELSA, survey weights are
given for core members only, who were also respond-
ents of the Health Survey for England.'® Therefore, we
excluded those who were not ELSA core members,
resulting in different numbers of spousal pairs when
conducting the analysis for husbands and wives.
Homosexual couples were excluded because they
were few or none across studies.

USA: 1,969
England: 363
China: 836
India: 2,381

Self-reported
Hypertension = Yes
for both partners

All Couples of legal
age + primary spouse
(if multiple spouses)

Analytic Sample

USA: 6,595
England: 1,482
China: 8,749
India: 24,600

USA: 4,626
England: 1,119
China: 7,913
India: 22,219

Self-reported
Hypertension =
No/Missing for either

USA: 2,020

England: 723
China: 5,678
India: 20,008

SBP and DBP
available

USA: 3,989
England: 1,086
China: 6,514
India: 22,389

Figure 1. Flowchart for analytic sample.

DBP indicates diastolic blood pressure; and SBP, systolic blood pressure.
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Measures
Hypertension

Although clinical guidelines recommend screening
at least twice, 1 to 4weeks apart, hypertension was
defined based on blood pressure measurements at 1
time point in this study.?* Blood pressure was meas-
ured 3 times by investigators using validated instru-
ments, including the Omron HEM-780 Intellisense
Automated blood pressure monitor with ComFit cuff
in the United States, the Omron HEM-907 in England,
the HEM-7112 electronic monitor in China, and the
Omron Blood Pressure monitor in India. For each par-
ticipant, the mean of 3 available measures was used
as estimates of systolic blood pressure and diastolic
blood pressure. Participants were considered as hav-
ing hypertension if they had 1 of the following indica-
tors: systolic blood pressure >140mmHg, diastolic
blood pressure >90mmHg, or a history of high blood
pressure (ie, if a health care provider had ever told
participants they had high blood pressure or hyper-
tension) (Table S3).252% Medication status was asked
only to those participants who self-reported high blood
pressure or hypertension. Spousal concordance of hy-
pertension was defined as both partners in a couple
having hypertension.

Individual Characteristics

Individual-level sociodemographic and health charac-
teristics that are considered traditional risk factors for
hypertension were considered.??® The sociodemo-
graphic characteristics of participants included age at
the time of survey (in years), highest educational at-
tainment according to the 1997 International Standard
Classification of Education®® (less than lower second-
ary, upper secondary or vocational training, or tertiary),
and wage employment status (no wages or salaries,
wage work, or retired). The classification of wage work
was used to define employment categories because
formal wage employment is tied to Social Security
benefits, while informal wage employment and unor-
ganized employment may lack access to these.?®
Health-related characteristics of patients included
body mass index (BMI), heavy alcohol consumption,
and moderate or vigorous physical activity.?"?® For
BMI, height and weight were measured using vali-
dated instruments or interviews. Specifically, height
was measured using a tape measure while the respon-
dent was standing against the wall without shoes in
the United States, a SecalM213 stadiometer in China,
and a standardized stadiometer in India. Weight was
measured using a Healthometer 830KL scale in the
United States, a digital weighing scale in England, an
Omron HN-286 scale in China, and a SECA 803 digital
weighing scale in India. Measured height was obtained
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from previous waves in England. BMI (unit: kg/m?) was
calculated as weight divided by height in square me-
ters. Smoking history and current smoking status (cur-
rent, former, never) and heavy alcohol consumption
(>3 drinks per day) were self-reported. Physical activity
was measured as self-reported days of either moder-
ate or vigorous physical activity per week.

Household Characteristics

Household characteristics shared by couples that are
likely to confound potential spousal concordance in
health were included in our models: wealth, expendi-
tures, number of household members, number of chil-
dren, length of marriage, and region of residence.’®3°
Household wealth was assessed using questionnaires
that enumerated total wealth based on assets and
savings in all countries. Both household wealth and
household expenditures were categorized as within-
country quintiles to indicate the relative position of fi-
nancial status within each country. Number of children
counted as the couple’s number of children or step-
children. The length of the current marriage (in years)
was self-reported. The region of residence was cat-
egorized as urban or rural based on the US Census
Region/Division, the National Bureau of Statistics in
China, and Census 2011 in India. Household expendi-
ture was not available for all respondents in the United
States; length of current marriage and region of resi-
dence were not available in England.

Statistical Analysis

Multiple analytical steps were conducted. First, miss-
ingness patterns were examined, and multiple impu-
tation was performed separately by country. Second,
spousal concordance of hypertension was separately
examined for wives and husbands in each country.
Third, data were pooled for wives and husbands for
each country to examine sex differences in spousal
concordance. Last, data were pooled across 4 coun-
tries, separately for wives and husbands, to examine
whether country differences exist. All analyses were
carried out using R version 4.2.0 using survey (version
4.1), and geepack package (version 1.3.9). Analyses in-
corporated the complex survey designs and applied
survey weights provided by Gateway to Global Aging
Data harmonized data sets for HRS and its interna-
tional partner studies.

Missing Data and Multiple Imputation

Information on missingness is provided for each vari-
able by country in Table S4. Assuming the data were
missing at random, multiple imputation was performed
with predictive mean matching (10 data sets, 50 itera-
tions) separately by country. We used variables such



Varghese et al

as household income and history of health/disease
in imputation as auxiliary variables. We included the
outcome variable (hypertension) as well as auxiliary
variables in imputing the covariates. Auxiliary variables
that were included in imputing covariates but not in
analysis differed by country (United States: history of
diabetes, measured waist circumference, household
income tertile; England: self-reported diagnosis and
treatment of diabetes, household income tertile; China:
history of diabetes, measured waist circumference,
household income tertile; India: self-reported diag-
nosis and treatment of diabetes, measured waist cir-
cumference, measured hip circumference, household
income tertile). We prespecified all interaction terms in
the imputation step for obtaining unbiased estimates of
association within the categories of exposure and ef-
fect modifier with the outcome. Therefore, our analytic
sample consists only of those couples for whom both
partners had data on hypertension.

Association of Hypertension Status Between
Couples in Each Country

For each country, we estimated the association of
hypertension status between couples (coefficient £,
in Equation 1a and 1b) using Poisson regression with
logarithmic link function and robust standard errors as
prevalence ratios (PR). This was done separately for
wives and husbands. We conducted analysis with and
without adjustment for individual and household char-
acteristics. Because the results were consistent, we
presented findings based on adjusted models.

log [Pr(Wife’s HTN = 1|Covariates)] = p, +p;Husband’s

HTN + Wife's Covariates + Household Covariates
(1a)

log [Pr(Husband’s HTN = 1|Covariates)] =By + B4
Wife’s HTN +Husband’s Covariates + Household (1b)
Covariates

where HTN is hypertension.

We also stratified analysis by age group (aged
under 65 versus 65years and over), education level
(less than lower secondary, upper secondary and vo-
cational training, and tertiary), urbanicity of residence
(urban versus rural), household wealth quintile, and
length of marriage (<10 versus >10years).25:2728:31-85
We further included individual characteristics specific
to each country’s context for sensitivity analysis in
adjusted models. These covariates included religion
(Protestant, Catholic, Jewish, Others/None/No pref-
erence), and race/ethnicity (non-Hispanic [NH] White,
NH Black, NH Other, Hispanic) for United States®'-5;
religion (Christian, None, Others) and race/ethnic-
ity (White, Others) for England®®; Hukou registration
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status (Agricultural, non-Agricultural) for China®3%
and caste (General or None, Other Backward Caste,
Scheduled Caste, Scheduled Tribe) and religion (Hindu,
Muslim, Others) for India.®?> The 'Others' category for
religion and race/ethnicity across these countries in-
dicates the presence of various minority religions or
races/ethnicities, or it signifies unreported information.
These groups had a small number of observations
and were thus combined for analysis. We repeated
the analysis after adjusting for individual characteris-
tics alone, and for individual, household, and spousal
characteristics.

Sex Difference in Associations Comparing
Wives and Husbands

We pooled data for wives and husbands in each coun-
try and examined whether there were sex differences
in the strengths of associations. We used generalized
estimating equations under a Poisson distribution with
a logarithmic link and robust standard errors. We clus-
tered each couple as per their unique couple identifier.
We assessed sex differences in associations based on
the magnitude and confidence intervals of the interac-
tion (coefficient & in Equation 2). In the below equation,
the term “Male” refers to husbands, with wives as the
reference category.

log [Pr(Own HTN = 1|Covariates)| =B +p Partner’s
HTN+ B, Male+6 Partner’'s HTN x Male + Own
Covariates + Household Covariates

@
Country Difference in Associations for
Wives and Husbands

We conducted a pooled analysis across countries
stratified by sex. We excluded covariates that could
not be harmonized across countries and added statis-
tical interactions (coefficient §; in Equation 3a and 3b)
between spouse’s hypertension and country-fixed ef-
fects. We first normalized the sample weight for each
country by dividing the weight of each observation by
the sum of sample weights. Next, we inverse-weighted
this normalized sample weight with proportion of par-
ticipants in pooled data from the country to account for
different analytic sample sizes by country.

log [Pr(Wife's HTN = 1|Covariates)| = B, + f;Husband's
HTN+X?, B, Country+X , 8 Husband’s HTN
x Country +Wife’s Covariates + Household Covariates

(3a)
log [Pr(Husband’s HTN = 1|Covariates)| = B + B4
Wife's HTN+X , p; Country + X% , & Wife’s HTN
x Country +Husband’s Covariates +Household
Covariates (3b)
5
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RESULTS

Our analytic sample consisted of 3989 couples from
the United States, 1086 couples from England, 6514
couples from China, and 22389 couples from India.
Table 1 shows household and individual character-
istics for wives and husbands separately by country.
Major variations in these household and individual
characteristics across countries were observed. The
mean age ranged from 51.1 (India) to 72.5 (England)
among wives and 57.2 (India) to 74.2 (England) among
husbands. Across countries, the prevalence of hyper-
tension among wives was lower than that among hus-
bands, with the largest difference being within couples
in the United States (54.5% for wives versus 64.5% for
husbands). The prevalence of concordant hyperten-
sion was 37.9% (95% Cl, 35.8-40) in the United States,
471% (43.2-50.9) in England, 20.8% (19.6-21.9) in
China, and 19.8% (19.0-20.5) in India, respectively.
Distributions of systolic and diastolic blood pressure
among wives and husbands by country are presented
in Figure S1.

Positive associations of hypertension status within
couples were observed for both wives and husbands
in each country (Figure 2A). Compared with wives
who were married to husbands without hypertension,
wives who had husbands with hypertension were
more likely to have hypertension in each of the follow-
ing: the United States (PR, 1.09 [95% CI, 1.01-1.17]),
England (PR, 1.09 [95% CI, 0.98-1.21]), China (PR,
1.26 [95% CI, 1.17-1.35]), and India (PR, 1.19 [95%
Cl, 115-1.24) (Table S5). Compared with husbands
who had wives without hypertension, husbands who
had wives with hypertension were more likely to have
hypertension in each of the following: the United
States (PR, 1.06 [95% CI, 1.00-1.13]), England (PR,
1.05 [95% CI, 0.96-1.16]), China (PR, 1.26 [95% Cl,
1.18-1.35]), and India (PR, 1.20 [95% ClI, 1.12-1.28])
(Table S5). The results did not change when adjust-
ing for additional individual, spousal, and household
characteristics, including spousal BMI, age, and other
factors (Table S6). We did not observe differences in
analyses stratified by residence, household wealth
quintile, length of marriage, age groups, and educa-
tion levels (Table S7).

A potential sex difference in association of hyper-
tension status within couples was examined by pooling
data for wives and husbands together in each country.
No sex differences were observed in the magnitude
of associations for hypertension when comparing hus-
bands and wives (Figure 2B). Comparing husbands to
wives, the difference in association (in multiplicative
scale; exponent of interaction term) was 0.92 (95% Cl,
0.83-1.02) in the United States, 0.95 (95% ClI, 0.82-
1.10) in England, 0.94 (95% CI, 0.85-1.04) in China,
and 0.97 (95% ClI, 0.92-1.03) in India (Table S5).
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A pooled analysis across 4 countries was further
conducted to examine country-level differences in the
associations of hypertension status within couples for
both wives and husbands separately (Figure 3A and
3B). While associations were comparable between the
United States and England, associations were slightly
larger in China and India. Among wives, the difference
in association, compared with the United States, was
0.97 (95% ClI, 0.88-1.11) in England, 1.13 (95% ClI, 1.01-
1.26) in China, and 1.19 (95% ClI, 1.08-1.31) in India;
among husbands, the difference in association was
0.98 (95% Cl, 0.88-1.11) in England, 1.18 (95% Cl, 1.07-
1.29) in China, and 1.20 (95% CI, 1.11-1.30) in India
(Table S8).

DISCUSSION

Our study examined the spousal concordance of prev-
alent hypertension using nationally representative sur-
veys of middle-aged and older adults from 4 countries:
the United States, England, China, and India. Across
countries, we observed a high prevalence of hyper-
tension, ranging from 40% to 65% for both wives and
husbands separately, suggesting a heavy public health
burden.?26:36 We also observed a high prevalence of
spousal concordant hypertension, ranging from 20%
to over 40%, and consistent associations of hyperten-
sion status within couples in all these countries. The
observed spousal concordance remained consistent
when we stratified analyses across various socioeco-
nomic subgroups (eg, residence, education, wealth).
These results suggest that around half of all hyperten-
sion cases in these populous countries are concord-
ant within couples. Considering the high prevalence of
hypertension and the observed spousal concordance,
our findings highlight the potential utility of couple-
based interventions for hypertension diagnosis and
management, such as couple-based screening, skills
training, or joint participation in programs.®3”

Within each country, we observed similar strengths
of associations of spousal concordance of hyperten-
sion when comparing husbands and wives, suggest-
ing no sex differences. This did not follow the existing
hypothesis that strengths of spousal effects may dif-
fer for wives and husbands according to the sex dif-
ferences in marital relationship dynamics highlighted
in prior literature.”'® One explanation is that couples’
health behaviors become similar over time. According
to the social control theory, while wives may be more
vulnerable to their husbands’ health condition due to
the traditional caretaker role,” they may also actively
attempt to change their husbands’ health behaviors.'®
As such, the couples’ health influence on each other
may converge over time. This theory is especially
germane for these findings, considering the couples
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studied here had been married for a mean of 30years
and over. This aligns with several prior studies that did
not find sex differences in the spousal associations of
other health measures, such as the development of
functional limitation among Chinese middle-aged and
older couples,®® and physical activity among American
couples.®®

Across countries, we observed that spousal con-
cordance was slightly stronger in China and India (PR
ranging from 1.19 to 1.26) than in the United States
and England (PR ranging from 1.05 to 1.09). These
differences require further investigation and are likely
to be multifactorial. They could be attributed to cul-
tural differences between countries. In Asian cultural
contexts, collectivism is enshrined, and family mem-
bers, including spouses, are encouraged to depend
on each other, producing a stronger interpersonal rela-
tionship.324° In contrast, individualism emphasized by
Western cultures promotes mutual independence and
freedom. As such, couples in India and China may ex-
hibit a stronger spousal concordance than those in the
United States and England. Additionally, there might
be genetic, environmental, or gene—environment in-
teractions that may also explain the differences in the
magnitude of association.*’

In general, our findings align with previous stud-
ies that reported spousal concordance of hyperten-
sion within couples, although the magnitudes of prior
observed association vary.'° A meta-analysis of
8 studies (range of reported odds ratios: 1.15-2.23)
comprising 81928 spouse pairs (20—94 years old) con-
cluded that “spouses of individuals with hypertension
had 1.41 higher pooled odds (95% ClI, 1.21-1.64) of
having hypertension themselves.”™ The reported es-
timates of association in the present study are similar
to those from prior research; minor differences may be
explained by inflation of relative risk when using odds
ratios, differences in study design, study population,
analytic sample, and inclusion of a large case—control
study from the United Kingdom that reported a high
odds ratio (2.23, 95% Cl, 1.75-2.72).42 Additionally, our
study used nationally representative, harmonized data.
While the associations observed in this study were
small in magnitude, they can still have important public
health implications at a population level. As popula-
tion aging is accelerating around the globe, hyperten-
sion among older adults is an increasingly important
public health concern. As such, despite the small as-
sociations, considering the growing prevalence of hy-
pertension among older adults in these countries, the
potential number of people showing spousal concor-
dance in hypertension would likely be very large. Given
that hypertension is preventable and treatable, our
study findings imply that we may promote cardiovas-
cular health in old age through incremental changes
such as designing couple-based interventions.
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Figure 2. Associations of hypertension status between couples and sex differences within each country.
A, Association of hypertension status between couples (Table S4, Equation 1a and 1b). B, Sex difference in associations comparing
husbands and wives (Table S4; Equation 2). All values are survey-weighted prevalence ratios with 95% robust Cls, after adjusting for

individual characteristics and household characteristics.

The observed positive association of concordant
hypertension within couples may operate through the
mechanisms of assortative mating or cohabitation.*°
Assortative mating leads individuals to choose a part-
ner with similar demographic characteristics, socioeco-
nomic position (such as education and employment),
and health behaviors (eg, alcohol and tobacco use,
physical activity)."® While our cross-sectional study did
not include genetic measures, premarital historical
variables such as birth weight or other early life health
characteristics that may be associated with later-life
hypertension, examination of this mechanism presents
additional research opportunities. In contrast, cohabita-
tion emphasizes the shared characteristics of the couple

after marriage. Specifically, as couples live together, they
share the same environment and resources, and cope
with common life events and stress together, which in
turn shapes their health behaviors and outcomes over
time.'® However, adjusting for multiple spousal charac-
teristics correlated with these factors did not change
our results. More broadly, psychosocial and cultural
factors such as stress, family intimacy, or cultural be-
liefs may affect the extent of health concordance within
the couple. For example, couples with greater intimacy
or who live in a society that emphasizes interpersonal
dependence may have higher concordance of health.
We note that the lack of sex differences in spousal
concordance and the differences between countries
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Figure 3. Country differences in association of hypertension status between couples across countries.

A, Statistical interaction for each country (relative to the United States) in pooled analysis of wives (Table S5; Equation 3a). B, Statistical
interaction for each country (relative to the United States) in pooled analysis of husbands (Table S5; Equation (3b). Estimates of
association may be numerically, but not statistically, different between models used (eg, between survey-weighted Poisson regression
of analysis separately by country and in pooled country data set) due to differences in estimation method (maximum likelihood with
survey design vs generalized estimating equations), confounding adjustment, etc.
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might also be a statistical artifact due to a similar
marginal prevalence of hypertension among spouses
and between countries. For example, when exploring
sex differences, if the marginal prevalence of the out-
come is similar, prevalence ratios in the overall analytic
sample for both husbands and wives may be similar
(Data S1). Also, the similarities in the marginal preva-
lence of hypertension between countries may lead
to similar estimates of association in the absence of
strong genetic or environmental modifiers at the coun-
try level. At higher marginal prevalence, in order to
observe similar magnitudes of spousal concordance,
there should be a greater difference between expected
and observed concordant hypertension (Data S1). In
summary, given a fixed marginal prevalence of hyper-
tension among husbands and wives, one will observe
a higher prevalence ratio at a higher prevalence of con-
cordant hypertension.

Our findings suggest that screening married cou-
ples and designing couple-based interventions around
the family unit may improve hypertension diagnosis and
management.?*25 According to the Theory of Dyadic
liness Management, chronic disease is a shared
stressor for married couples. Couples may therefore
act as an interdependent team to appraise the prob-
lem, change their behavior, and manage the illness
together.*® For example, the diagnosis of 1 partner
may be associated with higher participation in health-
related behavior change interventions.** Couple-based
interventions for chronic conditions may also be more
effective in improving health behaviors than individual-
focused intervention, although a review noted that
further assessment of effectiveness is required.? This
may therefore improve hypertension diagnosis at the
population level, especially in countries where it is an
emerging public health issue; 1in 4 and 1 in 3 of those
with hypertension were unaware of their status in China
and India, respectively. As such, in our study context,
instead of focusing on individuals, health profession-
als may invite patients and their spouses/partners to
screen for hypertension similar to sexually transmitted
infections, develop a joint treatment plan for both part-
ners, and encourage them to manage the diseases to-
gether as a unit.*® Such couple-based strategies may
achieve better diagnostic and treatment outcomes.

Our study has several major strengths. We used
harmonized, nationally representative data sets of
couples in 4 countries at different stages of the epi-
demiological transition. The HRS International Partner
Studies have harmonized designs and study mea-
sures, allowing us to conduct a pooled analysis that
collected consistent key sociodemographic covariates
across countries. For those who did not self-report a
history of hypertension, we used blood pressure mea-
surements that were obtained by trained enumerators
using a validated protocol. Given the rich health data

J Am Heart Assoc. 2023;12:e030765. DOI: 10.1161/JAHA.123.030765
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these 4 studies have, future research may conduct
cross-national studies examining the spousal con-
cordance in health behaviors (eg, smoking, drinking,
physical activity) and other diseases (eg, diabetes and
obesity). Our analysis was restricted to older adults be-
cause hypertension in those <35years of age may be
secondary to another disease process (eg, hyperthy-
roidism, hyperaldosteronism, etc). Our analytic sample
would therefore predominantly consist of those with
primary hypertension related to lifestyle.

Our study also has some limitations. First, it is a
cross-sectional design because only 1 wave of data
was available for LASI. As additional waves of these co-
horts are completed, we will be able to examine whether
spousal concordance changes over time. Future re-
search may also investigate potential mechanisms for
the observed positive concordance of hypertension
status within couples to address the research question
of how spouses influence each other’s hypertension
status. Second, we classified participants as having hy-
pertension based on blood pressure measurements at
1 time point. Clinical guidelines recommend screening
at least twice, 1 to 4weeks apart.*® However, an anal-
ysis of the National Health and Nutrition Examination
Survey in 2013 to 2014 that corrected for the probability
of observing elevated blood pressure on 2 separate oc-
casions did not observe differences in prevalence be-
fore and after correction (36.3% versus 34.2%).4

In summary, our study found positive concordance
of hypertension status within heterosexual couples
across 4 socially and economically diverse countries
using data from large, population-representative stud-
ies. Associations were of similar magnitude for hus-
bands and wives within each country. The spousal
concordance of hypertension was slightly stronger in
China and India than in the United States or England.
Approximately half of all hypertension cases are con-
cordant within spouses, implying that up to half of
middle-aged and older adults with hypertension could
benefit from the couple-centered strategy to improve
hypertension diagnosis and management.
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