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Letter to the Editor

Attenuation of the Effect of
Multimorbidity on Cardiovascular
Mortality by Physical Activity in Older
Adults
To the Editor:
Multimorbidity, deﬁned as the coexistence of two or more
chronic conditions, is highly prevalent among older adults.1
Because the risk of cardiovascular disease (CVD) increases with
age, older adults are more likely to have multiple CVD-related
chronic conditions. Physical activity (PA) is an effective intervention to improve the prognosis of most types of CVDs2 and is a core
component of CVD rehabilitation programs. However, the effect of
PA on health outcomes in the multimorbid elder is mostly unknown.2,3 We therefore investigated the stratiﬁed and joint associations of PA and the number of chronic conditions on long-term
CVD mortality in a representative sample of older adults from
Spain.
We used data from the UAM cohort (response rate ¼ 71%)
comprising 4008 individuals (1,739 men) representative of the
noninstitutionalized population aged  60 years in Spain.4 Information on the following 11 chronic conditions diagnosed by a
physician and reported by the study participants were recorded: (1)
asthma/chronic bronchitis, (2) hypertension, (3) coronary heart
disease (CHD), (4) stroke, (5) osteoarthritis/rheumatism, (6) cataracts, (7) diabetes mellitus, (8) depression under drug treatment,
(9) hip fracture, (10) Parkinson’s disease, and (11) cancer at any site.
Participants rated their leisure time PA level as (1) inactive, (2)
occasional, (3) several times a month, and (4) several times a week.4
Those reporting participation in any PA were considered physically
active. The outcome variable for the present study was CVD mortality from study baseline in 2000/2001 to the end of follow-up at
December 31, 2014.
The analyses were conducted with 3978 individuals (2250
women) with complete information on all study variables. The
associations were summarized with hazard ratios (HRs) and their
95% conﬁdence interval (CI) obtained from Cox regression. The
analyses were adjusted for the following potential confounders:
age, sex, educational attainment, smoking, alcohol consumption,
body mass index, and waist circumference. From the 11 chronic
conditions reported, we only considered those that were associated (P < .1) with mortality in age and sex-adjusted analyses1:
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Fig. 1. Cardiovascular disease mortality risk across categories of physical activity and
number of chronic conditions in older adults (n ¼ 3978). Chronic conditions include
asthma/bronchitis, hypertension, coronary heart disease, stroke, diabetes, and
depression. Analyses were adjusted for age, sex, educational attainment, smoking,
alcohol consumption, body mass index, and waist circumference.

asthma/bronchitis, hypertension, CHD, stroke, diabetes, and
depression.
At baseline, the percentage of participants with 0, 1, and 2
chronic conditions was 42.1%, 36.4%, and 21.5%, respectively. The
mean follow-up time was 10.7  4.3 years with a total of 684 CVD
deaths. CVD mortality was higher in those with asthma/bronchitis
(HR ¼ 1.56, 95% CI, 1.23-1.98), hypertension (HR ¼ 1.35, 95% CI, 1.131.61), CHD (HR ¼ 1.70, 95% CI, 1.25-2.30), stroke (HR ¼ 1.70, 95% CI,
1.25-2.30), diabetes (HR ¼ 1.50, 95% CI, 1.21-1.87) and depression
(HR ¼ 1.60, 95% CI, 1.25-2.05). Compared to those with no chronic
conditions, the HRs (95% CI) for CVD mortality among participants
with 1 and 2 chronic conditions were 1.66 (1.36-2.04) and 2.22
(1.78-2.76), respectively.
Being physically active reduced the hazard of CVD mortality
(95% CI) by 50% (32%-64%), 35% (22%-52%), and 40% (16%-57%) in
participants with 0, 1 and 2 chronic conditions. Moreover,
compared to individuals who were physically active and had no
chronic conditions, participants with 1 and 2 chronic conditions
who were physically inactive had the highest CVD mortality risk;
thus, PA attenuates the health impact of chronic conditions because
the HR for CVD mortality was lower in active individuals with 2
chronic conditions than in those who were inactive and had only
one condition (Figure 1).
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These ﬁndings suggest that, among older adults, PA should be
promoted to reduce CVD death regardless of the level of morbidity.
Given that older adults with multimorbidity are less physically
active than those with less morbidity, multimorbid individuals
should be encouraged to be as physically active as their abilities and
conditions allow,5 because even small increases in PA might be
beneﬁcial.2
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