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Background: There is little research on overall cardiovascular (CV) health among couples. Our aim was to
examine concordance levels for CV health among couples, using the American Heart Association ideal health
metrics, and to investigate if the CV health of an individual is associated with that of his or her partner.
Hypothesis: There is a positive association between the overall cardiovascular health of an individual and that
of his/her partner.

Methods: The Mitchelstown Study is a community-based cohort study of middle-aged Irish adults. Potential
couples were identified as 2 study participants living at the same address. This list was cross-referenced
with self-reported marital status and telephone number in the electronic patient record. Information on CV
health metrics (smoking, body mass index, physical activity, diet, blood pressure, cholesterol, and glucose)
was collected using standardized methods. Participants were categorized as ideal, intermediate, or poor for
each of the metrics and for overall CV health. The o- to 14-point CV health metrics score was compared within
couples using linear regression.

Results: Of 2047 participants, 191 potential couples were identified. We excluded 6 sibling pairs, 1 divorced
couple, and 3 couples who self-reported being single. The analysis includes 181 couples. There were significant
associations between partners for smoking, diet, blood pressure, cholesterol, and glucose (P < 0.05). No couple
had ideal CV health (ie, both partners with 7 ideal metrics). Most couples (n =127, 69%) were concordant for
poor CV health. There was a significant relationship between partners for the CV health metrics score (P < 0.05).
Conclusions: Our results suggest an individual’s CV health is associated with that of his or her partner.

Therefore, prevention strategies targeting couples and families may be appropriate.

Introduction

Cardiovascular disease (CVD) is a leading cause of death
worldwide.! In Europe it accounts for 46% of totale deaths.?
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A substantial portion of the population-attributable risk
for CVD, such as coronary heart disease, has been
linked to suboptimal risk-factor management and lifestyle
behaviors.?

Previous studies have demonstrated an association
between an individual’s cardiovascular (CV) risk factors
and those of their partner.*® The presence of any given
condition or risk factor in both partners is known as spousal
concordance. Spousal concordance levels vary depending
on the risk factor in question, with smoking being the factor
most likely to be correlated.®

Assortative mating and a shared environment, including
shared resources and social networks, are considered to be
the main drivers behind spousal concordance.>® Spouses
can also influence the health behavior of their partner. Data
from the Health and Retirement Study (HRS) in the United
States showed that when one spouse improved his or her
behavior, the other spouse was also likely to do so.” The
effect was evident for smoking status, alcohol consumption,
exercise, cholesterol screening, and receiving a flu shot
and was stable following adjustment for sociodemographic
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factors and self-rated health. Marriage is also considered to
have a protective effect on health.® Married individuals
have been shown to have better outcomes following
percutaneous coronary intervention compared with those
who are unmarried.?

In 2010, the American Heart Association (AHA) devised
the concept of ideal, intermediate, and poor CV health based
on the levels of 7 CV risk factors and behaviors: smoking
status, body mass index (BMI), physical activity levels,
healthy diet score, blood pressure (BP), total cholesterol,
and fasting plasma glucose.!? Ideal CV health was defined
as ideal health in each health metric (ie, the absence of
smoking, ideal BMI, physical activity at goal, a healthy diet
pattern, untreated total cholesterol <200mg/dL, fasting
glucose <100 mg/dL, untreated BP <120/80 mm Hg, and
finally, the absence of clinical CVD). Recent studies have
shown that the prevalence the prevalence of ideal CV health
in populations is extremely low.11=13 Achieving a greater
number of ideal health metrics is associated with a lower
risk of total and CVD mortality.!?

Few studies have examined the overall CV health of cou-
ples, and to our knowledge there are no studies assessing
spousal concordance for ideal CV health. Therefore, our
aim was to describe the CV health metrics and concordance
levels for CV health among couples from a community-
based sample and to examine if the CV health status of an
individual is associated with that of his or her partner.

Methods
Study Population

The Mitchelstown study is a population-based cohort study
of individuals recruited from a single large primary-care
center, the Livinghealth Clinic (LHC), in Mitchelstown,
County Cork, Ireland. The study was established to examine
CV health and related factors in an Irish adult sample.
Those registered with the clinic in the age bracket of 50
to 69 years were eligible for the study. Eligible individuals
were assigned a random number and invited based on this
random number in batches of 150 until the target sample
size of 2000 was achieved. A final sample of 2047 was
recruited (response rate, 67%). Details of the Mitchelstown
Study have been published previously.!*

A couple was defined as two individuals living at the
same address. The initial list was cross-referenced with self-
reported marital status from the questionnaire, telephone
numbers and surnames, and the electronic patient record
in the primary-care center. We excluded sibling pairs and
those with discordant marital status on the self-reported
questionnaire. All couples in the sample were male-female
relationships.

Measurements

Baseline data were collected for 1 year, from 2010 to 2011.
All participants self-completed the baseline questionnaire,
and the baseline physical examination was carried out by a
trained researcher according to detailed standard operating
procedures. Using the AHA definitions, individual health
metrics were classified as ideal, intermediate, or poor.
Participants self-reported smoking status by question-
naire. Never, former, and current smokers were categorized

into ideal, intermediate, and poor health categories, respec-
tively.

The short form of the International Physical Activity
Questionnaire (IPAQ) was used to measure physical activity.
Activity levels were converted into metabolic equivalent of
task (MET) according to the IPAQ criteria, and the IPAQ
categories of low, moderate, and high were used to define
poor, intermediate, and ideal health, respectively.

Information on dietary habits was obtained with a
modified version of the European Prospective Investigation
of Cancer (EPIC) Food Frequency Questionnaire, which
has been validated for use in the Irish population.!® Intake
goals were defined using the 5 AHA ideal dietary goals: >4.5
cups of fruits and vegetables per day, >2 3.5-0z servings of
fish per week, >3 1-0z servings of fiber-rich whole grains
per day, <1500 mg sodium per day, and <360z of sugar-
sweetened beverages per week.! Participants with 4 to 5
of these ideal diet components were categorized as having
an ideal diet score, those with 2 to 3 components as having
an intermediate score, and those with 0 to 1 component as
having a poor diet score.

Height was measured using a portable height measure
(Seca Leicester, Birmingham, UK). Weight was measured
using a portable electronic scale (model WB-100MA,; Tanita
Corp., Arlington Heights, IL). Body mass index was then
calculated. Participants with BMI >30, 25 to <30, and
<25kg/m? were categorized into poor, intermediate, and
ideal health categories, respectively.

Three BP readings were taken on the right arm, 1 minute
apart, using the Omron model M7 digital automatic BP
monitor (Omron Healthcare, Lake Forest, IL). The average
of the second and third BP reading was defined as the
clinic BP. A combination of BP level and self-reported
treatment status from the questionnaire was used to define
hypertension category. Ideal, intermediate, and poor health
were defined as <120/80 mm Hg, 120/80 to 139/89 mm Hg
or treated to goal, and >140/90 mm Hg, respectively.

A blood sample was taken after an 8hour fast. This
was analyzed for total cholesterol and glucose. Serum
total cholesterol was measured enzymatically by an
Olympus automatic analyzer (model AU5400; Olympus
Optical, Tokyo, Japan). Plasma glucose concentrations
were determined using a glucose-hexokinase assay. Ideal,
intermediate, and poor health for total cholesterol were
defined as <5mmol/L, 5 to 6 mmol/L or treated to goal,
and >6mmol/L, respectively. Current use of cholesterol-
lowering medication was based on self-report. For fasting
glucose, ideal health was defined as <5.5mmol/L,
intermediate health as 5.5 to 6.9mmol/L, and poor
health as >7mmol/L, or self-report of doctor-diagnosed
diabetes.

Participants were also classified into an overall CV health
category based on the combination of individual health
metrics. Ideal CV health is defined as all 7 health metrics at
ideal levels and the absence of clinical CVD. Those with a
previous diagnosis of CVD with controlled individual metrics
were excluded from ideal categories and categorized in
intermediate groups.l® Intermediate health was defined as
>1 of 7 health metrics at intermediate levels, but no poor
health metric. Poor health was defined as >1 of 7 health
metrics at the poor level .13
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Table 1. Characteristics of Men and Women in the Sample (N =362) and Level of Concordance Among Couples (N = 181)

Total Sample
(N=362), n (%)

Age, y*
50—-54 75 (21.0)
55-59 86 (24.0)
60-64 19 (33.2)
65-69 78 (21.8)
Education®
Primary 89 (26.1)
Secondary 191 (56.0)
Tertiary 61 (17.9)
Medical card? 123 (34.0)
Self-rated health?
Very good/good 309 (86.3)
Fair/poor/very poor 49 (13.7)
Self-reported previous diagnosis of CVD 19 (5.2)

Abbreviations: CVD, cardiovascular disease.

Level of Concordance
Among Partners,

Men, n (%) Women, n (%) n (% of Couples)
29 (16.2) 46 (25.7) 23 (12.7)
43 (24.0) 43 (24.0) 23 (12.7)
56 (31.3) 63 (35.2) 33 (18.2)
51 (28.5) 27 (15.1) 24 (13.3)
53 (30.8) 36 (21.3) 18 (9.9)
93 (54.1) 98 (58.0) 53 (29.3)
26 (15.1) 35 (20.7) 11 (6.1)
60 (33.2) 63 (34.8) 50 (27.6)
153 (85.5) 156 (87.2) 137 (75.7)
26 (14.5) 23 (12.8) 7 3.9)
18 (12.9) 2 (1.4) o

aSignificant association between sex and sociodemographic characteristic at P < 0.001 level. ° Significant association at the P < 0.05 level.

Statistical Analysis

All analyses were carried out using Stata version 12 (Stat-
aCorp, College Station, TX). Continuous variables were
described by mean4SD and compared by ¢ tests or
corresponding nonparametric tests based on distribution
properties. Categorical variables were described by per-
centages and compared by x? tests.

The prevalence of each CV health metric was calculated.
The association between individual health metrics was
calculated across couples using 2 tests. Concordance levels
among couples for overall CV health were calculated by
dividing the number of couples with complete agreement
by the total number of couples.

As previously described, a 0- to 14-point CV health metric
score was calculated. A score of 0 was given for poor
health, 1 for intermediate health, and 2 for ideal health for
each metric.16 The distribution of the scores between male
and female partners was compared using the Kolmogorov-
Smirnov test. The relationship between couples’ scores was
examined using the Pearson correlation coefficient and
linear regression. The regression analysis was adjusted
for potential confounding factors including age, educational
attainment (primary, secondary, third-level education), and
medical-card status (yes/no). Medical-card status was used
as a proxy indicator of socioeconomic status, as holders are
entitled to free access to health care on the basis of income.

All participants provided written informed consent,
and the study was approved by the Clinical Research
Ethics Committee of the Cork Teaching Hospitals. All
investigations were carried out in accordance with the
Declaration of Helsinki.

Results

Of 2047 participants, 191 potential couples were identified.
We excluded 6 sibling pairs, 1 divorced couple, and 3
couples who did not self-report being married in the baseline
questionnaire. Therefore, 181 couples (n =362 individuals,
18% of the cohort) were included in the analysis. The
mean age was 61 years (SD=05) for male partners and
60 years (SD =5) for female partners. Approximately one-
third of participants had a medical card (n =123, 34%), and
in 27.6% of couples both partners had a medical card (n = 50;
Table 1).

The proportion of participants who had ideal levels of
individual CV health metrics was below 20%, with the
exception of smoking (n =170, 48.9%, classified as ideal) and
glucose levels (n =267, 75.4%, classified as ideal; Table 2).
With the exception of physical activity and total cholesterol,
more female partners met ideal levels for each health
metric. Overall, 19 participants had a self-reported previous
diagnosis of CVD, which resulted in 5 participants being
reclassified from the ideal to the intermediate category of
the physical-activity metric. No other metric was altered
based on previous CVD status.

Table 3 outlines the association between partners across
individual health metrics on the basis of paired data.
There was evidence of a significant association for smoking
status (P < 0.001), BP (P < 0.05), diet score (P < 0.05), total
cholesterol (P < 0.05), and glucose levels (P < 0.05).

There was evidence of spousal concordance for overall
CV health (Figure 1). No couple had ideal CV health. Only
4.4% (n=28) of couples had intermediate CV health. Most
couples (n =124, 69%) had poor CV health.
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Table 2. Distribution of the Cardiovascular Health Metrics (Total N = 362)

Health Metric

Smoking

Physical activity

Healthy diet score

BMI

BP

Cholesterol

Glucose

Overall CV health
status

Level
Ideal
Intermediate
Poor
Ideal
Intermediate
Poor
Ideal
Intermediate
Poor
Ideal
Intermediate
Poor

Ideal

Intermediate

Poor

Ideal

Intermediate

Poor
Ideal
Intermediate

Poor

Ideal

Intermediate

Poor

Total
Sample, Men
N =362, (n=181), Women,
Definition n (%) n (%) n =181, n (%) P Value
Never 170 (48.9) 69 (40.1) 101 (57.4) 0.004
Former 133 (38.2) 79 (45.9) 54 (30.7)
Current 45 (12.9) 24 (14.0) 21 (11.9)
IPAQ high 69 (20.2) 40 (24.5) 29 (16.3) 0.165
IPAQ moderate 116 (34.0) 53 (32.5) 63 (35.4)
IPAQ low 156 (45.8) 70 (42.9) 86 (48.3)
4-5 components 8 (2.3) 3(1.7) 5 (2.8) 0.013
2-3 components 247 (70.4) 112 (64.0) 135 (76.7)
0-1 components 96 (27.3) 60 (34.3) 36 (20.5)
<25 kg/m? 72 (19.9) 22 (12.2) 50 (27.6) 0.001
25-29.99 kg/m? 172 (47.5) 96 (53.0) 76 (42.0)
>30kg/m? 118 (32.6) 63 (34.8) 55 (30.4)
<120/80 mm Hg, without 72 (19.9) 25 (13.8) 47 (26.1) 0.013
medication
120/80-139/89 mm Hg or 186 (51.5) 102 (56.4) 84 (46.7)
treated to <120/80 mm Hg
>140/90 mm Hg 103 (28.5) 54 (29.8) 49 (27.2)
<5 mmol/L, without 59 (17.0) 38 (22.2) 21 (11.9) 0.004
medication
5—6 mmol/L or <5 mmol/L, on 220 (63.2) 109 (63.7) 111 (62.7)
medication
>6 mmol/L 69 (19.8) 24 (14.1) 45 (25.4)
FSG <5.5 mmol/L 267 (75.4) 111 (63.4) 156 (87.1) 0.000
FSG 5.5-6.9 mmol/L 59 (16.7) 44 (25.2) 15 (8.4)
FSG >7 mmol/L or 28 (7.9) 20 (11.4) 8 (4.5)
doctor-diagnosed DM
All 7 health metrics at ideal (o) o) (o) 0.506
levels, absence of clinical
CVD
>1 of the 7 health metrics at 30 (10.7) 12 (9.4) 18 (11.8)
intermediate levels, no poor
health metrics
>1 of the 7 health metrics at a 250 (82.3) 116 (90.6) 134 (88.2)

poor level

Abbreviations: BMI, body mass index; BP, blood pressure; CV, cardiovascular; CVD, cardiovascular disease; DM, diabetes mellitus; FSG, fasting serum
glucose; IPAQ, International Physical Activity Questionnaire.

The distribution of the CV health metrics score Including age, education, and medical-card status in the

demonstrated a greater proportion of men at the lower end of
the scale (P < 0.05; Figure 2). The average score for men was
7.0, and for women 7.6 (P < 0.05). The correlation between
partners’ scores was significant (» =0.29, P=0.001). The
linear regression RZ was 0.08, with B =0.35 and P=0.001.

model did not significantly change the results (R =0.06
with p=0.35 and P =0.008). Participants with missing
data across the 7 health metrics were excluded from the
calculation of the overall score. There were 54 couples
missing a health metric score. Sensitivity analyses, in which
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Table 3. Univariate Association Between Partners’ Individual Health
Metrics (N =181 Couples)

Female Partner’s Health
Metric, n (% of total couples)

Male Partner’s
Health Metric

Ideal Intermediate Poor P Value

Smoking 0.000
Ideal 49 (27.1) 14 (7.7) 1(0.6)
Intermediate 43 (23.7) 25 (13.8) 11 (6.1)

Poor 6(3.3) 11 (6.1) 73.9)

Physical activity 0.809
Ideal 73.9) 14 (7.7) 18 (9.9)
Intermediate 7 (3.9) 16 (8.8) 30 (16.6)

Poor 11 (6.1) 26 (14.4) 32 (17.7)

Healthy diet 0.010
Ideal 1(0.6) 2 (1.1) o (0)
Intermediate 4 (2.2) 86 (47.5) 19 (10.5)

Poor 0(0) 44 (24.3) 15 (8.3)

BMI 0.483
Ideal 739 7G-9) 8 (4.4)
Intermediate 28 (15.5) 44 (24.3) 24 (13.3)

Poor 15 (8.3) 25 (13.8) 23 (12.7)

BP 0.024
Ideal 6 (3.3) 11 (6.1) 8 (4.4)
Intermediate 30 (16.6) 53 (29.3) 18 (9.9)

Poor 11 (6.1) 20 (11.0) 23 (12.7)

Cholesterol 0.019
Ideal 0 (0) 28 (15.5) 9 (5.0)
Intermediate 19 (10.5) 63 (34.8) 25 (13.8)

Poor 1 (0.6) 13 (7.2) 9 (5.0)

Glucose 0.044
Ideal 101 (55.8) 7 (3.9) 2 (1.1)
Intermediate 34 (18.8) 6(3.3) 4 (2.2)

Poor 17 (9.4) o (0) 2 (1.1)

Abbreviations: BMI, body mass index; BP, blood pressure.
Total number may not add up to 181 couples due to missing data.

analyses were repeated with these participants included as
zero or poor health, showed that the results were unchanged
(analyses not shown).

Discussion

The aim of this study was to examine spousal concordance
across 7 CV health metrics and to investigate whether
the CV health status of an individual is associated with

that of his or her partner. No couple achieved ideal CV
health in all 7 components, which was to be expected, given
the low prevalence of ideal CV health among individuals
in this community-based sample. This is in keeping with
previous work on individuals that has shown a very low
prevalence of ideal CV health in American and European
populations.! 12 Qur results suggest an association between
couples for the individual health metrics. The majority
of couples had poor CV health, defined as poor health
on any 1 of the 7 health metrics. Our findings suggest
that an individual’s overall CV health is related to that
of his or her partner. There was a significant positive
relationship between partners’ CV health using the AHA
CV health metrics score. This is an important finding, given
the emerging evidence of a relationship between the CV
health metric score and outcomes.!317 A high score on this
scale was found to be associated with reduced risk of all-
cause mortality and mortality resulting from diseases of the
circulatory system.!®

Our study supports previous evidence of spousal con-
cordance across CV risk factors.>® There were significant
associations between partners’ levels of individual health
metrics evident for smoking status, diet scores, total choles-
terol, glucose, and BP. However, we did not find an asso-
ciation for BMI or physical activity. Also, though there was
a positive association between partners’ overall CV health
score, the mean scores between male and female partners
were different, and this may reflect the well-established
sex differences in CV risk. It is well known that men
have a higher risk of CVD than women.!® The distribu-
tions were also different. The results suggest that partners
may differ in some health behaviors; for example, it is
recognized that men utilize health services less frequently
than women.!” Interventions targeting couples may help
overcome this.

Studies have shown an increased risk of hypertension
and hyperlipidemia among individuals if their partners have
the disease.*?® Previous studies have shown a benefit to
targeting couples rather than individuals with prevention
measures.21?2 Spousal support may be an important
factor.224 Therefore, in certain circumstances, preventive
strategies that target couples rather than individuals may
have greater impact than those that target individuals alone.

Estimating CV risk is a key component of prevention
guidelines.? This estimation of risk needs to be commu-
nicated to patients. However, health literacy and numeracy
need to be such that a patient can understand the message
being conveyed, and frequently this is not the case.?6 A
number of tools have been suggested to deal with this; for
example, the concept of biological vs chronological age 2728
In our study, the Framingham Risk Score was significantly
correlated with the ideal health metrics score (data not
shown). The Framingham Risk Score was also significantly
correlated between partners (data not shown). The concept
of the ideal health metrics could be used when communi-
cating risk to patients and their partners and may facilitate
understanding and acceptance of necessary intervention
or lifestyle changes. However, further work is needed to
standardize the assessment of physical activity and diet
to increase the applicability of the CV health metrics in
everyday clinical practice.

Clin. Cardiol. 38, 1, 32—-38 (2015)

A.M. O’Flynn et al: The cardiovascular health status of couples
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOI:10.1002/clc.22350 © 2015 Wiley Periodicals, Inc.



100% A
90% -
80% -
70%
60%
50% -
40% -
30% A
20% A
10%

0% -

Smoking
activity score

Physical Health diet BMI

M [deal M Intermediate ® Poor

Blood  Cholesterol Gluscose Overall CV
pressure health

Figure 1. Proportion of couples who were concordant across each level of the cardiovascular health metrics. Abbreviations: CV, cardiovascular; BMI, body

mass index.
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Figure 2. Distribution of health metrics score by sex.

Study Limitations

This cross-sectional study was conducted in 1 primary-care
center with a predominantly Caucasian sample of people age
50 to 69 years, which will limit the external generalizabilty
of our findings to other populations. We were unable to
study associations between ideal health metrics and clinical
outcomes, such as CV events, in couples. However, the
fact that participants have been recruited from 1 primary-
care center will allow analysis of incident CV events in
the future. The strengths of the study include the use of
validated standardized methods for the measurement of the
health metrics. In addition, the objective measurement of BP
and cholesterol during the baseline assessment allowed for
the inclusion of previously undiagnosed hypertension and
hyperlipidemia. To our knowledge, this is the first article
that applies the ideal CV health metrics to couples.

Conclusion

Novel approaches are urgently required to address the major
public health problem of CVD. Targeting couples rather
than individuals may be one such approach. Furthermore,
the CV health metrics concept could potentially be used

as a risk-communication tool, as patients may find it
easier to understand than traditional risk-prediction tools.
Interventional studies are necessary to examine whether
such approaches would have the desired effect and improve
understanding of CV risk, which could ultimately lead to
improvement in health status.
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