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ABSTRACT

Background The coexistence of multiple chronic
conditions is very common in cardiovascular disease
(CVD). However, the prevalence of CVD multimorbidity in
China and its influence on life satisfaction have not been
reported. This study aimed to investigate the proportions of
12 chronic comorbid diseases in CVD and the associations
of multimorbidity with life satisfaction in patients with CVD.
Methods We conducted a cross-sectional study in a
nationally representative sample of 3478 participants

with CVD aged 45 years or more who participated in the
China Health and Retirement Longitudinal Study 2015.
Correlations of multimorbidity with 12 chronic diseases in
CVD and life satisfaction were investigated using logistic
regression models, after adjusting for 12 covariates.
Results The proportion of multimorbidity among
participants with CVD was 93.3% (89.4% for middle-

aged adults and 95.4% for older adults; 92.9% for men
and 93.5% for women). The proportion of participants

with CVD multimorbidity who were dissatisfied with life
was 11.2%, significantly higher than those without any
chronic diseases (x?=5.147, p=0.023). Life satisfaction

in patients with CVD decreased with increased number

of comorbidities (x2=45.735, p<0.001). Kidney disease
(OR=1.933, 95% CI: 1.483 to 2.521), memory-related
diseases (MRDs) (OR=1.695, 95% Cl: 1.149 t0 2.501) and
dyslipidaemia (OR=1.346, 95% Cl: 1.048 to 1.729) were
significantly associated with reduced life satisfaction when
adjusting for 12 covariates.

Gonclusions In this nationally representative cross-
sectional study, life satisfaction was reduced by
multimorbidity of CVD. Kidney disease had the greatest
influence on life satisfaction in patients with CVD, followed
by dyslipidaemia and MRDs. Our study emphasises the
importance of preventing of chronic diseases in adults with
CVD.

INTRODUCTION

Cardiovascular disease (CVD) is a major
public health problem that has reached
epidemic proportions in China and other
countries. China now faces enormous pres-
sure because of its ageing population. The
ageing of the Chinese population is acceler-
ating; in 2015, 220 million people in China
were age >60 years old." Age-related changes

, Yuanhui Liu, Sheng Wang, Qingshan Geng

Strengths and limitations of this study

» Participants recruited in China Health and Retirement
Longitudinal Study were nationally representative of
Chinese middle-aged and older adults.

» To the best of our knowledge, this is the first na-
tionally representative analysis of the association
of cardiovascular disease multimorbidity with life
satisfaction.

» Life satisfaction was investigated using only one
question; therefore, certain aspects of life satisfac-
tion could not be measured.

» This study only included 12 of the most common
chronic diseases.

in cardiovascular structure, physiology and
biology increase the susceptibility to CVD.* It
was reported that more than 70% of adults
develop CVD by the age of 70.” The WHO
estimated that 20 million people died of CVD
in 2015.* In China, CVD is becoming more
prevalent and it was the main cause of death
in 2015.” With advancing medical technology
and population ageing, increasingly more
adults with chronic CVD survive to older ages.
Multimorbidity, the coexistence of multiple
chronic conditions in an individual, is very
common in CVD,’ and it is reported that
more than 50% CVD patients have at least
one additional disease.”

Except for coexisting multiple CVDs, CVD
coexisting with non-CVD morbidities can
substantially impact the clinical features,
diagnosis, management and outcome of most
older patients.” The WHO has pointed out
that approximately 13% of CVD deaths are
associated with diabetes,” hypertension'” and
dyslipidaemia,'’ which are recognised as the
most common occurrences of multimorbidity
with CVD.

The presence of multiple chronic condi-
tions greatly increases the complexity of
managing patients with CVD and the burden
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of the disease.'” Patients with CVD who have multiple
conditions have greater difficulty with activities of daily
living and a poor health status.”” It is reported that the
quality of life can significantly be affected by multi-
morbidity among CAD patients.'* Life satisfaction is a
construct of the subjective well-being related to how
people evaluate the quality of their lives,”* '° and it is
increasingly recognised as an important determinant
of health."” Therefore, an investigation of the life satis-
faction in patients with CVD who have multiple chronic
diseases is a feasible way of understanding their quality
of life and well-being to improve life satisfaction among
patients with CVD. Although life satisfaction has been
reported to be associated with increasing proportions of
multimorbidity accumulation,'” no studies on the asso-
ciation of life satisfaction and inpatients with CVD who
have multiple chronic diseases have been conducted. The
aim of the present was to investigate the association of life
satisfaction and chronic disease comorbidity with CVD
(referred to as CVD multimorbidity) in a representative
Chinese national sample.

METHODS
Study sample
The China Health and Retirement Longitudinal Study
(CHARLS) is an ongoing health survey of the Chinese
population.'”® Conducted by the National School for
Development (China Center for Economic Research), it
is a large-scale, multistage and nationally representative
of the 30 provinces of China. Participants are investi-
gated face to face in their homes using questionnaires via
computer-assisted personal interviewing technology. All
respondents signed informed consent forms.

We investigated data of 3478 participants with records
of CVD, life satisfaction and age in the CHARLS 2015
database.

Life satisfaction

Life satisfaction was self-rated as ‘completely satisfied’,
‘very satisfied’, ‘somewhat satisfied’, ‘not very satisfied’ or
‘not at all satisfied’, using the following question: “Please
think about your life as a whole. How satisfied are you
with your life?”. People who responded ‘completely satis-
fied’, ‘very satisfied’ or ‘somewhat satisfied’ were classified
as satisfied; the remainder were classified as unsatisfied.
This one-dimensional life satisfaction measurement was
based on the general perception of life, rather than with
special aspects of life, and is commonly used in large-
scale, nationwide surveys in China."

CVD and other chronic diseases

CVD comprises heart disease and stroke, and it was deter-
mined if the respondent had it in face-to-face interviews
using the following question: “Have you ever been diag-
nosed with heart attack, coronary heart disease, angina,
congestive heart failure, or other heart problems, or
stroke by a doctor?”. Participants reporting heart disease

or stroke were defined as having CVD. Researchers
checked medications that these participants were taking
or the receipts in their clinical records for those who
reported CVD.

Comorbid diseases included hypertension, dyslipi-
daemia (elevation of triglyceride, total cholesterol, low-
density lipoprotein or high-density lipoprotein levels),
hyperglycaemia including diabetes, cancer excluding
minor skin cancers, lung disease (eg, chronic bronchitis
or emphysema) excluding lung tumours or cancer,
liver disease excluding fatty liver disease, liver tumours
or cancer, kidney disease excluding kidney tumour or
cancer, stomach or other digestive tract disease excluding
digestive tumour or cancer, emotional, nervous or psychi-
atric disorder, memory-related diseases (MRDs), arthritis
or theumatism (AR) and asthma. This information was
acquired using the same method as for CVD.

Covariate assessment

Based on previous analyses of life satisfaction, we included
several relevant covariates in our study: age, sex, marital
status, place of residence, smoking, alcohol consumption,
social activity, older age insurance, health insurance, sleep
duration(hours) and nap duration (minutes). These
were all collected using standardised questionnaires
during the interviews. Age was classified as middle age
(<60 years) and older age (=60 years). Marital status was
categorised as married (married and living as married),
divorced or widowed and single (never married and
separated). Place of residence was categorised as family
housing and other housing (nursing home or hospital).
Smoking and alcohol consumption were both categorised
as yes (current smoking or alcohol consumption), former
(former but not current smoking or alcohol consump-
tion) and no (never smoking or alcohol consumption).
For social activity, the inactive group was defined as those
with no reported physical activity, interaction with friends
such as playing chess or cards, providing help to people
they do not live with, engaging in sports, belonging to
a community-related organisation, charity work, caring
for a sick or disabled adult, attending courses or use of
the internet in the previous month. Older age insurance
and health insurance were classified as yes and no. Sleep
duration and nap duration were average times per day in
the past month.

Statistical analyses

Mean (SD) or median (IQR) are used for continuous
variables and frequency (percentage) for categorical
variables. The y” test was used for comparing categorical
variables and the Wilcoxon rank-sum test was used for
comparing continuous variables. Association of life satis-
faction with the number of comorbid chronic diseases
in CVD was analysed via linear-by-linear * test. Logistic
regression was used in the association analysis of sex (or
age), number of chronic diseases comorbid with CVD
and life satisfaction. Associations of CVD multimorbidity
with life satisfaction were analysed via logistic regression
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Table 1 Multimorbidity among patients with cardiovascular disease in China grouped by age and sex

Age Sex

Middle* Oldert Male Female
Chronic disease  Total (n=1251) (n=2227) ' P value (n=1449) (n=2029) 2 P value
Hypertension 1951 (66.1) 613 (49) 1338 (60.1) 39.929 <0.001 849 (58.6) 1102 (54.3) 6.286 0.012
Dyslipidaemia 1161 (33.4) 398 (31.8) 763(34.3) 2.156 0.142 503 (34.7) 658(32.4) 1.983 0.159
High blood sugar 641 (18.4) 191 (156.3) 450(20.2) 12.997 <0.001 254 (17.5) 387 (19.1) 1.341 0.247
Cancer 95 (2.7) 29 (2.3) 66 (3) 1.256 0.262 24 (1.7) 71(3.5) 10.806  0.001
Lung disease 861 (24.8) 236(18.9) 625 (28.1) 36.396 <0.001 388 (26.8) 473(23.3) 5.449 0.020
Liver disease 402 (11.6) 158 (12.6) 244 (11) 2194 0.139 174 (12) 228 (11.2) 0.492 0.483
Kidney disease 611 (17.6) 212(16.9) 399(17.9) 0.520 0.471 287 (19.8) 324 (16) 8.600 0.003
Digestive disease 1445 (41.5) 530(42.4) 915(41.1) 0540 0.462 506 (34.9) 939 (46.3) 44.906 <0.001
ENP disorder 175 (5) 52 (4.2) 123 (5.5) 3.130 0.077 61 (4.2) 114 (5.6) 3.511  0.061
MRD 230 (6.6) 57 (4.6) 173(7.8) 13.381 <0.001 106 (7.3) 124 (6.1) 1.984 0.159
AR 1876 (63.9) 639 (51.1) 1237 (55.5) 6.432 0.011 644 (44.4) 1232 (60.7) 90.122 <0.001
Asthma 376 (10.8) 96 (7.7) 280 (12.6) 19.939 <0.001 185(12.8) 191 (9.4) 9.862  0.002
Totalt 3244 (93.3) 1119 (89.4) 2125(95.4) 45.52 <0.001 1346(92.9) 1898 (93.5) 0.573 0.449

Data are expressed as numbers (percentages).
*Middle-aged adults, >45to <60 years old.
1Older adults, =60 years old.

FTotal is a multimorbid state with the existence of any one chronic disease.
AR, arthritis or rheumatism; ENP, emotional, nervous or psychiatric; MRD, memory-related disease.

analysis using three models with varying degrees of
covariate adjustment. We checked model assumptions
for all the analyses. Participants with missing data were
omitted from the analysis. All statistical analyses were
conducted using IBM SPSS V.20. Two-sided p<0.05 were
considered statistically significant.

RESULTS

Among the 3478 participants aged 45-92 years (mean
age 63.06 years, SD, 9.88; 41.7% men) in this study, 36%
(n=1251) were middle aged (245t0<60 years) and 64%
(n=2227) were older than 60 years.

CVD multimorbidity

Among the 12 chronic diseases, the number of comorbid-
ities with CVD ranged from 0 to 11; median (IQR) values
were 3 (2, 4) for all adults, 2 (1, 4) for middle-aged adults
and 3 (2, 4) for older adults. In total, 17.1% (n=594)
of the participants with CVD had only one comorbid
chronic disease, 22.3% (n=777) had two comorbid
chronic diseases and 21.4% (n=746) had three comorbid
chronic diseases; 16.6% (n=579), 9.1% (n=316), 3.9%
(n=137), 1.6% (n=57) and 1.1% (n=38) of participants
with CVD had 4, 5, 6, 7 and 8 comorbid chronic diseases,
respectively.

Table 1 lists the age and sex distribution of the 12
chronic diseases among adults with CVD. The propor-
tion of participants with CVD who had multimorbidity
was 93.3%, (89.4% for middle-aged adults and 95.4%
for older adults, 92.9% for men and 93.5% for women).

The proportions of multimorbidity were higher in
older adults than in the middle-aged adults (x*=45.52,
p<0.001), but there was no significant difference by sex
(%*=0.573, p=0.449). Hypertension (56.1%), AR (53.9%)
and digestive diseases (41.5%) were the top three chronic
disease comorbidities with CVD. Compared with middle-
aged adults who had CVD, older adults had significantly
higher proportions of multimorbidity involving hyperten-
sion (x°=39.929, p<0.001), hyperglycaemia (x°=12.997,
p<0.001), chronic lung disease (X2=36.396, p<0.001),
MRD (x°=18.381, p<0.001), AR (x°=6.432, p<0.001)
and asthma (°=19.939, p<0.001). Compared with men,
women had lower proportions of multimorbidity with
hypertension (3°=6.286, p=0.003), chronic lung disease
(x=5.449, p=0.02), kidney disease ()*=8.6, p<0.001) and
asthma (3°=9.862, p=0.002), and higher proportions with
cancer (x*=10.806, p=0.001), digestive disease (3*=44.906,
p<0.001) and AR (%*=90.122, p<0.001).

Age-specific and sex-specific proportions of multi-
morbidity and summed proportions of multimorbidity
in participants with CVD are shown in figure 1. Most
common was three comorbid chronic diseases in older
adults with multimorbidity (22.9%), followed by two
comorbid chronic diseases in middle-aged adults
with multimorbidity (22.6%), shown in figure 1A.
Older participants had significantly higher summed
proportions of multimorbidity with more than one
chronic disease (figure 1C). The proportion of multi-
morbidity with only one chronic disease in men was
significantly higher than that in women (}°=7.283,
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p=0.007) (figure 1B). However, the summed propor-
tion of multimorbidity with two (x°=6.632, p=0.01)
and three (X2:4.093, p=0.043) chronic diseases in men
was significantly lower than that in women ()°=6.632,
p=0.01) (figure 1D). The number of comorbidities
accompanying CVD increased with age in both men
and women among middle-aged adults (F=5.123,
p<0.001) and older adults (£/=5.123, p<0.001).

Association of CVD multimorbidity with life satisfaction
The proportion of all participants who were dissatisfied
with life was 10.9%. The proportion of life dissatisfaction
among participants with CVD and without multimor-
bidity was 6.4%, and this was 11.2% among their coun-
terparts with multimorbidity, with significant differences
(X2=5.147, p=0.023). The mean number of comorbidities
was 2.76 (SD, 1.67) among participants who were satis-
fied with their life and 3.31 (SD, 1.87) among those who
were dissatisfied with their life; this difference was signifi-
cant (p<0.001). We also compared life satisfaction among
different numbers of chronic disease comorbidities with
CVD. We found a significant association of decreased life
satisfaction with increased number of comorbid diseases
(figure 2A). The same sequences were found in both men
and women (figure 2B) and both middle-aged and older
adults (figure 2C).

We also analysed the association of sex, number of
chronic diseases comorbid with CVD and life satisfac-
tion (table 2, model 1), and the association of age,

number of chronic diseases comorbid with CVD and life
satisfaction (table 2, model 2). In model 1, the interac-
tion of sex and number of chronic diseases comorbid
with CVD was not statistically significant(p=0.580).
After removing the interaction, no significant differ-
ence was found in life satisfaction between male and
female sex (OR=1.179, 95% CI: 0.945 to 1.472). The
association of number of chronic diseases comorbid
with CVD and life satisfaction was significant, with
p<0.001. Compared with no chronic disease comor-
bidity with CVD, with four CVD multimorbidities, the
association with life satisfaction was significant, with
OR=1.992 (95%CI 1.116 to 3.558). The strength of the
association was larger with the increased number of
CVD multimorbidities. The same trend for the associ-
ation of the number of chronic disease comorbidities
with CVD and life satisfaction was found in model 2. In
model 2, the interaction of age and number of chronic
disease comorbidities with CVD was not statistically
significant (p=0.392). After removing the interaction,
age (OR=0.721, 95% CI 0.578 to 0.899)) and number
of chronic disease (p<0.001) comorbidities with CVD
and life satisfaction were both significant.

The association of one chronic disease (and only one
chronic disease) comorbidity with CVD was assessed via
logistic regression analysis, either unadjusted (model 1)
or adjusted for covariates (models 2 and 3) (table 3).
Three comorbidities were significantly associated with
reduced life satisfaction in model 3: kidney disease
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(OR=1.933, 95%CI 1.483 to 2.521), MRD (OR=1.695,
95%CI 1.149 to 2.501) and dyslipidaemia (OR=1.346,
95% CI 1.048 to 1.729). Life satisfaction differed between
middle-aged adults and older adults and between men
and women (figure 3).

DISCUSSION

Summary

This analysis was based on the complete national popu-
lation of China, using data of the CHARLS 2015. In this
large cross-sectional study of a nationally representative
sample, we found that CVD multimorbidity is highly
prevalent in China. Although primarily associated with

older adults, multimorbidity also occurs in a substantial
number of middle-aged adults.*

In our study, we found that life satisfaction in patients
with CGVD decreased as the number of comorbidities with
other chronic diseases increased. For older adults, we
found that CVD with three or more comorbidities was
more prevalent.

This study showed that kidney disease, dyslipidaemia
and MRD were significantly correlated with reduced life
satisfaction. These associations were independent of age,
sex, marital status, place of residence, smoking, alcohol
consumption, social activity, older age insurance, health
insurance, sleep duration and nap duration. Our study
emphasises the importance of preventing of chronic
diseases in adults with CVD.

We found that the median number of comorbidities in
older adults was three and two in middle-aged adults. The
number of comorbidities increased with age in both men
and women.

As a novel finding, our study revealed that the summed
proportion of multimorbidity of two and three chronic
diseases in women was significantly higher than those in
men. Reasons for this difference include the higher expo-
sure of women to common risk factors for chronic diseases
and sex inequality in terms of access to healthcare.”'

To the best of our knowledge, this is the first nationally
representative analysis of the association of CVD multi-
morbidity with life satisfaction. This study revealed that
11.2% of participants with CVD multimorbidity were
dissatisfied with their life, which was significantly higher
than the proportion in those without other chronic
diseases. The proportion of adults who were satisfied
with their life decreased as the number of comorbidities
increased, which was in line with the findings of previous
studies.”” * The same trend was found in both men and
women and both middle-aged adults and older adults.
We also found that with four and more chronic disease
comorbidities with CVD four and more, the risk of life
dissatisfaction was significantly higher than with no CVD
comorbidities. A heavy treatment burden and poor prog-
nosis may be important reasons for this result.”* Another
interesting finding was that the risk of life dissatisfaction
with each number of CVD multimorbidities was higher
in middle-aged adults than older adults. Age reportedly
negatively associated with life satisfaction.” Old age is
associated with higher levels of happiness and life satis-
faction, which is in line with our results.?® Taken together,
these studies as well as our findings underscore the impor-
tance of preventing multiple chronic diseases in patients
with CVD, especially middle-aged adults, as a simple way
to promote life satisfaction.

The most important finding was that 3 (dyslipidaemia,
kidney disease and MRD) of 12 chronic diseases were
significantly correlated with reduced life satisfaction.
Kidney disease could significantly increase the risk of life
dissatisfaction by 193.3% for all participants, followed by
dyslipidaemia (OR=1.346) and MRD (OR=1.695). Kidney
disease is also the only single chronic disease that showed
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Table 2 Association of the number of multimorbid conditions in cardiovascular disease, sex (age) and life satisfaction

Model Variables No B P value OR 95% ClI
Model 1 Gender
Male 1449 Ref
Female 2029 0.165 0.144 1.179 0.945 to 1.472
Number of CVD multimorbidity
n=0 234 Ref
n=1 594 0.254 0.407 1.289 0.707 to 2.351
n=2 777 0.554 0.057 1.741 0.984 to 3.08
n=3 746 0.359 0.225 1.432 0.802 to 2.559
n=4 579 0.689 0.02 1.992 1.116 to 3.558
n=5 316 0.876 0.005 2.401 1.303 to 4.423
n=6 137 1.272 <0.001 3.568 1.823 to 6.985
n=7 57 1.460 <0.001 4.305 1.914 to 9.682
n=8 38 1.654 <0.001 5.227 2.142 to 12.756
Model 2 Age
Middle-aged 1251 Ref
Older 2227 -0.328 0.004 0.721 0.578 to 0.899
Number of CVD multimorbidity <0.001
n=0 234 Ref
n=1 594 0.300 0.328 1.350 0.739 to 2.465
n=2 777 0.624 0.033 1.867 1.053 to 3.311
n=3 746 0.448 0.132 1.565 0.873 to 2.805
n=4 579 0.777 0.009 2175 1.215 to 3.896
n=5 316 0.972 0.002 2.643 1.43 to 4.885
n=6 137 1.350 <0.001 3.859 1.966 to 7.574
n=7 57 1.578 <0.001 4.846 2.144 10 10.954
n=8 38 1.774 <0.001 5.897 2.404 to 14.465

a significant association with life satisfaction when only
considering one chronic disease comorbidity with CVD.
Previous reports emphasise the importance of improving
the care of patients with CVD who have chronic kidney
disease.?” Reduced kidney function increases the risk of
cardiovascular events and death,28 and patients with both
cardiovascular and kidney diseases have a higher risk of
death than those with either alone.? The association of
dyslipidaemia comorbidity with CVD and life satisfaction
in women was higher than that in men, which is clinically
noteworthy. Because dyslipidaemia is a prominent risk
factor for CVD,SO women with a history of CVD should
maintain a low-density lipoprotein cholesterol level
<100mg/dL and preferably <70 rng/dL.31 Treatment of

dyslipidaemia is essential for preventing CVD.*?

Comparison with existing literature

This study showed that more than half of older adults
had multimorbidity with three chronic diseases and
with two chronic diseases in more than half of middle-
aged adults. This finding was in line with the results of
a previous study.'* The rate of CVD multimorbidity in

China is 93.3%, and this is slightly higher in Northeast
China (96.17%).%

In our study, as in other research,34 the number of
comorbidities increased with age in men and women.
Whereas multimorbidity can develop at all ages, the
number, complexity and diversity of comorbid condi-
tions usually increase with advancing age.‘%5 This study
showed that the proportion of men with CVD who had
one chronic comorbid disease was higher than that of
their female counterparts. However, although there was
no significant difference, the proportion of women with
CVD who had two and more comorbidities was higher
than that in their male counterparts, which is in agree-
ment with previous studies.”*’

In this study, we used a one-dimensional model to
estimate life satisfaction. A one-dimensional model,
measuring overall satisfaction in life with a single ques-
tion, is commonly used in large-scale, nationwide surveys
and international surveys, and this type of model has
been proven to be credible and reliable.”® Compared
with a multidimensional model, one-dimensional model
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Figure 3 Association of cardiovascular disease multimorbidity with life satisfaction grouped by age (A: middle-aged adults, B:
older adults) and sex (C: men, D: women). ORs were calculated after adjusting for age, sex, marital status, place of residence,
smoking, alcohol consumption, social activity, older age insurance, health insurance, sleep duration and nap duration (*p<0.05).
AR, arthritis or rheumatism; ENP, emotional, nervous or psychiatric; MRD, memory-related disease.

is based on the perception of general satisfaction with life
rather than life satisfaction with respect to certain aspects.
One-dimensional model of life satisfaction had been
shown to effectively predict mortality, hospitalisation and
overall health.”

Our previous study pointed that comorbidity with CVD
and depression could significantly increase the risk of
MRD.* We revealed in this study that the comorbidity
of CVD and MRD could significantly increase the risk of
life dissatisfaction by 169.5%. Although a previous study
reported asignificant positive relationship between subjec-
tive memory and overall well-being in older adults,41 our
study was the first to investigate the association of MRD
comorbidity with CVD and lower life satisfaction.

Limitations

Although this study is a representative sample of China,
some limitations remain. First, chronic diseases including
CVD were all self-reported, which has been proven to
have poor sensitivity but good specificity and positive
predictive values™ but might nevertheless be prone to
information error. Second, the data were obtained from
a nationwide CHARLS survey. Only a single question was
used to measure overall life satisfaction among individuals
with different occupations.*” * This approach does not
allow us to develop a more comprehensive understanding

of which area of life respondents are dissatisfied with.®
As this is a cross-sectional study, only association of life
satisfaction and chronic disease comorbidity in CVD
could be revealed. Although 11 covariates were adjusted,
several others were not included, such as personality and
economic confounders.

Implications for research and practice
CVD multimorbidity is prevalent among middle-aged
adults and older adults in China, which is a major public
health concern. The high prevalence of CVD multimor-
bidity may reflect the age-related decline in immune
function, and hence the increased vulnerability of older
adults and middle-aged adults to chronic diseases.”” We
also investigated whether life satisfaction declined when
chronic disease comorbidity with CVD increased; we
found that this decline was worse for middle-aged adults
than older adults. This calls attention to the importance of
preventing of other chronic diseases among middle-aged
adults with CVD and not only their older counterparts.
Our study showed that dyslipidaemia, kidney disease
and MRD were significantly associated with reduced
life satisfaction, independent of age, sex, marital status,
place of residence, smoking, alcohol consumption, social
activity, older age insurance, health insurance, sleep
duration and nap duration. Although we were unable to
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determine a causal link between CVD multimorbidity and
reduced life satisfaction, our findings regarding this asso-
ciation are valuable. Life satisfaction is not only a measure
of health and quality of life but also a reflection of hope
and confidence in life.***’

Our study emphasises the importance of preventing of
chronic diseases in adults with CVD. Prevention and treat-
ment of chronic disease comorbidity in CVD warrants
further research in prospective cohort studies or clinical
trials. Future research should further explore the issues
associated with or responsible for higher levels of life
satisfaction among older adults with CVD and comorbid
kidney disease, dyslipidaemia and MRD.
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