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Abstract

Background: Patients with cardiovascular disease who underwent coronary angiography at the National Institute of
Cardiac Surgery and Cardiological Intervention (INCCI) in Luxembourg were surveyed for cardiovascular risk factors
(CVRF) (hypertension, hypercholesterolemia, diabetes, obesity, physical inactivity, tobacco consumption). In 2013/14,
their life satisfaction (LS) was also assessed. Our aim was to analyse the relationships between LS on one hand and
longitudinal changes in CVRF between 2008/09 and 2013/14 and socioeconomic factors on the other.

Methods: 1289 patients completed a self-administered questionnaire. Life Satisfaction, originally recorded on a 1 to
10 scale of complete satisfaction was dichotomized into two groups: ≤ 7 and. >7. We then performed logistic
multiple regressions. The event on which the probability was modelled, was LS > 7. Data were adjusted on age,
sex and income. Longitudinal changes in CVRF were assessed by their presence or absence in 2008/09 and 2013/
14 (categories: ‘no-no’; ‘no-yes’; ‘yes-no’; ‘yes-yes’).

Results: Physical activity in 2008/09 and 2013/14 was associated with a lower LS (OR = 0.469). The same pattern
was observed for obesity and physical inactivity: lower LS was related to the presence of these risks (yes-yes;
no-yes) in 2013/14 (mean OR for obesity and physical inactivity in 2013/14: 0.587 and 0.485 respectively), whereas
their presence or absence in 2008/09 was not related to LS. Finally, patients who suffered from diabetes in 2008
were more likely to experience a decline in LS, particularly if their diabetes was less severe in 2013/14 (OR = 0.462).

Conclusions: The lowest LS was observed when obesity or physical inactivity was present in 2013/14, newly or
otherwise. The same trend was seen in diabetes among patients who had it in 2008/9, but were less severely
affected in 2013/14. In secondary prevention, CVD-related upheavals could be minimised if professionals and
patients became ‘Partners in Healthcare’ to better adhere to healthy lifestyles, as well as to reduce CVRF, and thereby
enhance LS.
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Background
In spite of a considerable decline during recent decades,
cardiovascular diseases remain the leading cause of
death in most OECD countries, accounting for nearly a
third of all deaths in 2013 [1]. As a result of advances in
treatment and intervention strategies, more people are
surviving coronary heart disease-related events [2] and
living with the associated burden of chronic disease,
which could impact on satisfaction with life. Life satis-
faction represents the perceived degree of discrepancy
between individual aspirations and achievements, and
contentment [3, 4]. Satisfaction with one’s own life has
been the focus of many studies in the past decade both
within and across countries, during a single time period
and over time (i.e OCDE and Eurofound reports) [5–7].
In the same context, research using various medical
diagnostic groups highlighted that life satisfaction in pa-
tients with chronic diseases varied widely between differ-
ent subgroups, for example, life satisfaction in patients
with cardiac infarction was higher than in those with
diabetes type I. The satisfaction with life of patients was
associated with angina, but not with myocardial infarc-
tion [8]. A global conclusion is that the objective severity
of illness does not correlate very highly with LS [9]. The
associations of co-morbidities such as diabetes, hyper-
tension and obesity, and high levels of stress, caused by
the disease itself, physical limitation and risk of death,
represent a vicious circle that intensifies disease progres-
sion [10], which could represent an aggravating factor
for the decline in life satisfaction. Elucidation of life sat-
isfaction and its determinants in secondary prevention
remains necessary; the follow–up of cohorts is particu-
larly under-documented.
In reality, the prospect of a new decline in cardiovas-

cular disease is likely to be compromised by the rise of
cardiovascular risk factors such as obesity and diabetes
[1], and the fact that they cause long-term disabilities
[11], and affect life satisfaction [8, 12]. Secondary pre-
vention has become an essential aspect of care of the pa-
tient with coronary heart disease [11]. A recent study in
secondary prevention observed that the satisfaction with
life of patients with cardiovascular risk factors (i.e obes-
ity, diabetes, hypercholesterolemia and physical inactiv-
ity) was more likely to be lower [13]. A limited number
of studies concerning follow-up of cohorts examine the
evolution of the changes over time of cardiovascular risk
factors. A beneficial or deleterious impact on satisfaction
among patients who are in a period of life heavily influ-
enced by work would show that life satisfaction and
adaptation to various life events can differ by age and
sex [14].
After a cardiac infarction, patients must reorganise

their daily lives, adapt to preventive behaviour, adjust to
their new lifestyles and available income, as well as

rethink their plans for the future. It is well established
that early management of cardiovascular risk factors
through longitudinal lifestyle changes, secondary preven-
tion and/or therapeutic intervention leads to a marked
reduction in mortality and morbidity [15, 16]. Non-
adherence to preventive measures is a powerful con-
founder of evidence-based practice and can affect daily
patient management, resulting in inappropriate thera-
peutic escalation; it increases the risk of adverse cardiac
events, including mortality [17]. It is recognized that
patients with hypertension or hyperlipidaemia tend to
take less than half of their prescribed medications [18].
Indeed, cardiac rehabilitation and secondary prevention
programmes have developed from focusing on exercise
alone to becoming multidisciplinary and encompassing
baseline patient assessments, nutritional counselling, risk
factor management (i.e., lipids, hypertension, weight,
diabetes, and smoking), psychosocial and vocational
counselling, and physical activity advice and exercise
training, in addition to the appropriate use of cardiopro-
tective drugs [11].
Adherence to medical advice, therapeutic programs and

secondary preventive measures modifies risk factors, and
thereby may impacts on LS. Longitudinal investigations
may be of interest to identify psychosocial, cognitive and
material factors that contribute to adherence to treatment/
medication and/or the adoption of healthy behaviour, and
which intervene on the gap between the intention or mo-
tivation of the patients to adjust their lifestyle and the feel-
ing that they are able or unable to change their behaviour
such as suggested by the empirical approach of Godin [19]
and the conceptual approach of Sheeran [20]. Comprehen-
sion of these interactions has become an important criter-
ion of research where greater knowledge may be useful in
improving procedures used to follow up CVD patients. In-
deed, a better understanding of the variability over time of
the changes of CVRF in secondary prevention may help in-
dividuals and policy makers make better decisions that in-
crease or maintain patients’ life satisfaction. In this context,
the national of Luxembourg eHealth agency (National
Agency for Shared Information in Health) has given pa-
tients the right to receive all available information about
their health status and treatment options in order to help
them make informed choices. This applies mostly to
patients with chronic diseases such as cardiovascular dis-
eases. This reform supports keeping personalized medicine
high on the political agenda, in line with the European
cross-border directive of 2011 [21]. Our aim in this study
is to analyse the relationships between longitudinal changes
between2008/9 and 2013/14, in cardiovascular risk factors
(hypertension, hypercholesterolemia, diabetes, obesity,
physical inactivity, and tobacco consumption) and socio-
economic factors on one hand, and their satisfaction with
life in 2013/14 on the other hand.
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Methods
Study design
This study is part of the Monitoring and Dynamics of
Health Status through the Risk Factors for Cardiovascu-
lar Disease (MDYNRFC) project, which aimed to assess
the evolution of health status and cardiovascular risk
behaviour. Five years after a coronary angiography
undergone at the National Institute of Cardiac Surgery
and Cardiological Intervention (INCCI) in Luxembourg
in 2008/09, the patients of this cohort were contacted in
2013/14 for a follow-up study [22].

Ethical aspects
This study was approved by the National Research
Ethics Committee and the National Commission for
Data Protection of Luxembourg. Before data collec-
tion, patients were asked to complete and to sign and
return in a stamped envelope provided a written
informed consent form after being informed of the
research objectives.

Study population and sample
Data derived from a follow-up study of 4391 patients
admitted for a coronary angiography in INCCI from 1
January 2008 to 31 December 2009. Patients were con-
tacted again 5 years later (August 2013–April 2014) by a
letter that contained information about the aims of the
survey and a questionnaire.
In total, 1837 questionnaires were accessed (including

548 deaths), representing a response rate of 42% com-
pared to the patient population of the base year 2008/9.
Excluding deaths, information on only 1289 patients
could be used in the follow-up study.

Organisation of the data collection and instrument
In 2013/14, the follow-up survey was conducted by mail
with a self-administered questionnaire in one of three lan-
guages: Portuguese, French and German. Luxembourg is
multilingual and very culturally diverse (more than 170
different nationalities). The three language versions of the
questionnaire were translated and back-translated then
proofread by native-speaking professional translators. Due
to the lack of information concerning LS at the baseline,
this study was cross-sectional for LS, but longitudinal for
changes in CVRF.

Measurement in 2013/14 alone
- Life satisfaction LS (dependent variable) was assessed
as in the European survey [12]. All respondents self-
rated their level of LS from 1 to 10 (completely satisfied)
on a scale with one item concerning ‘satisfaction with
your life’.
The few studies looking at LS and coronary artery dis-

ease measure LS using a self-reported tool. Some studies

measured LS with one item about the global LS as ‘Gen-
eral LS’ [12, 23] and others used various life domains in
an LS index that averaged domain satisfactions into a
single composite (i.e. evaluated specific areas of life such
as employment, family, sex life, leisure activities and
standard of living) [6, 8, 9, 23]. However, these compos-
ites correlate strongly with global assessments of LS and
exhibit stability across time. A meta-analysis demon-
strated that the asymptote for multiple item measures
was the same as for single-item measures [24].
- Socioeconomic data gathered were: age, sex, marital

status, nationality, educational level, and professional
status, occupation (retired) and total annual income in
euros.

Longitudinal data in 2008/9 and in 2013/14
- CVRF: diabetes, hypertension, hypercholesterolemia,
weight and height were self-reported. Based on the
International Obesity Task Force convened by the World
Health Organization, a subject with a Body Mass Index
(BMI) ≥ 30.0 kg/m2 is defined as obese, 25.0–29.9 kg/m2

is considered overweight and <25.0 kg/m2 normal. To-
bacco consumption and physical inactivity were also
recorded.

Statistical analyses
Depending on their nature, variables were described
using means, standard deviations or percentages. As the
distribution of LS was highly skewed to the right, we did
not use the usual linear multiple regression because the
assumption of residuals normality would be violated.
Therefore, LS was dichotomized as low (≤7) or high >7;
the sample is thus equitably distributed. The European
indicator of LS was 7/10 for EU-27 [12].
We then performed logistic multiple regressions of the

dichotomized LS on socio-demographic variables and on
longitudinal CVRF modifications. The event, in which
the probability was modelled, was LS greater than 7. Ad-
justments were made for age, sex and income. Longitu-
dinal changes in CVRF were assessed by their presence
or absence in 2008 and 2013 (four categories: ‘no – no’;
‘no-yes’; ‘yes-no’; ‘yes-yes’). The links between LS and
other variables had been expressed as odds ratios (OR),
an OR higher or lower than 1 indicating a beneficial or
deleterious link, respectively, between the probability of
having an LS higher than 7 and the modality of the
explanatory variable relative to the reference category.
All analyses were performed with SAS 9.3 statistical soft-
ware (SAS Institute Inc., USA).

Results
Participation rate and description of the sample (Table 1)
We received 1289 completed questionnaires, giving a re-
sponse rate of 35.5% (1289 / 3635). Overall, respondents’

Baumann et al. BMC Public Health _#####################_ Page 3 of 10



profiles differed from those of non-respondents, except
for age, hypercholesterolemia and BMI. Respondents
were more likely than non-respondents to have
Luxembourg nationality, to be married or living with a
partner, to be educated, to be retired, and to practice a
physical activity. Respondents were less likely to be
smokers, and to have diabetes and hypertension.

Socioeconomic characteristics
(left-hand column of Table 2)
Approximately half of the sample had an LS higher than
7. Mean age was 69.2 years and there were more men
than women, more Luxembourgish than other national-
ities and more living in a couple. The majority had

Table 1 Comparison of socio-demographic characteristics
(reported in 2008) of respondents and non-respondents
(excluding invalid addresses)

Respondents Non-respondents P§

N = 1289 N = 2346

Age (years) 64.1 (11.2) 64.5 (12.6) 0.3924

Gender

Male 70.7 64.6 0.0002

Female 29.3 35.4

Nationality

Luxembourgish 74.8 70.2 0.0040

Other 25.2 29.8

Marital status

Married 75.5 66.8 <.0001

Single/divorced/widowed 24.5 32.2

Level of education

Primary 44.5 56.2 <.0001

Secondary 40.0 31.3

Superior 15.5 12.5

Professional status

Manual worker 28.8 35.7 <.0001

Employee 36.3 29.4

Executive 8.9 5.8

Other 26.0 29.1

Occupation

Retired 70.3 64.2 0.0004

Other 29.7 35.8

Hypertension

Yes 60.1 69.0 <.0001

No 39.9 31.0

Hypercholesterolemia

Yes 60.3 62.6 0.1879

No 39.7 37.4

Diabetes

Yes 23.5 29.4 0.0002

No 76.5 70.6

BMI

Normal 25.2 26.4 0.2260

Overweight 44.4 41.4

Obese 30.4 32.2

Physical activity

Yes 68.0 51.9 <.0001

No 32.0 48.1

Tobacco consumption

Yes 17.1 25.9 <.0001

No 82.9 74.1
$Significant p-value: *p < 0.05; **p < 0.01; ***p < 0.001
Means (s.d.) or %

Table 2 Life satisfaction and sociodemographic characteristics
reported in 2013

Life satisfactiona

Mean (s.d.)
or %

OR SE pb

Life
satisfaction

≤7 46.6

>7 53.4

Age 69.2 (11.1) 1.004 0.005 0.445

Sex Women 28.7 1.447 0.191 0.005 **

Men 71.4 1

Nationality Luxembourgish 77.5 1.106 0.158 0.482

Marital status Living in a
couple

74.0 1.197 0.168 0.200

Level of
education

Primary 31.9 0.750 0.150 0.292

Secondary 52.1 0.765 0.138

Higher 16.0 1

Professional
status

Manual worker 24.6 0.923 0.187 0.863

Employee 37.5 0.856 0.165

Executive 24.0 0.929 0.195

Other 13.9 1

Occupation Retired 78.1 1.012 0.190 0.950

Total annual
income
(euros)

<18,000 (‘low’) 4.7 0.444 0.136 <.0001 ***

18,000–35,999
(‘low to middle’)

29.2 0.457 0.071

36,000–53,999
(‘high to middle’)

33.7 0.729 0.110

54,000 + (‘high’) 32.4 1
aLS had been dichotomized according to ≤7 vs > 7. Regression model adjusted
with age, sex and income
Other variables were introduced one at a time
bLikelihood ratio tests
Significant p-value: *p < 0.05; **p < 0.01; ***p < 0.001
Simple description
(left-hand column) and logistic regression model adjusted for age, sex and
income (right-hand columns)
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reached secondary education and were manual workers
or employees, but about 4/5 of all patients were retired
and 2/3 had a total annual income above the ‘high to
middle’ figure.

Socioeconomic characteristics and associations with LS
(right-hand columns of Table 2)
Men were more likely than women to have an LS > 7
(OR = 1.447). With respect to the highest income
bracket (≥54, 000 euros / year), ORs associated with
lower income were all below 1, increasing with the
income. We noticed no association between LS and age,
nationality, living in a couple, educational level, profes-
sional status or retirement.

Longitudinal changes in CVRF between 2008 and 2013
(left-hand column of Table 3)
CVRF remained mostly stable between 2008 and 2013
(yes 2008 – yes 2013 or no 2008 - no 2013). The main
differences were among those who declared (yes) in
2008 and (no) in 2013 to hypertension (26.4%) and/or
hypercholesterolemia (26.0%). Among the whole group
of patients, 13.1% stopped participating in physical activ-
ity, whereas 14.2% took it up. The smoking cessation
rate was 8.8%, close to the percentage of patients who
continued to smoke (8.5%).

Longitudinal changes in CVRF and their relationship to LS
(right-hand columns of Table 3)
Longitudinal changes in diabetes, obesity and physical
activity were significantly linked to low LS (7 or less).
More precisely, the presence of one of these CVRF in
2008 and in 2013 was associated with a lower LS, par-
ticularly for physical inactivity (OR = 0.469). The greatest
modifications in obesity and physical inactivity on LS
show a similar pattern: associations with LS were related
to the presence of one of these risks (yes-yes; no-yes) in
2013, whereas they were least in 2008. In contrast, when
one of these risks disappeared in 2013, associations with
LS were more positive, but not entirely so (LS > 7) (OR
for obesity and physical inactivity 0.903 and 0.744, re-
spectively). However, this trend was not observed in dia-
betes. Patients who suffered from diabetes in 2008 were
more likely to experience a lower LS, especially if they
did not report it in 2013 (OR = 0.462).
Comparison of the OR of patients who did not have

the hypertension or hypercholesterolemia risk factor
in 2013 with those who always had it, indicates that
ORs are close (hypertension: 0.692 vs. 0.782, hyper-
cholesterolemia: 0.844 vs. 0.813); these risk factors are
not associated with an improvement in LS. Similarly,
the evolution of tobacco consumption does not seem
to be associated with LS. However, it should be no-
ticed that the percentages of non-smokers in 2008

Table 3 Life satisfaction in 2013 and longitudinal changes in
cardiovascular risk factors in 2008 and in 2013

Description Life satisfactiona

% OR SE pb

CVRF

Hypertension Yes 2008
- Yes 2013

37.8 0.782 0.119 0.090

Yes 2008 -
No 2013

26.4 0.692 0.115

No 2008 -
Yes 2013

5.6 0.616 0.179

No 2008 -
No 2013

30.3 1

Hypercholesterolemia Yes 2008 -
Yes 2013

38.2 0.813 0.126 0.170

Yes 2008 -
No 2013

26.0 0.844 0.144

No 2008 -
Yes 2013

10.2 0.604 0.141

No 2008 -
No 2013

25.6 1

Diabetes Yes 2008 -
Yes 2013

24.3 0.676 0.105 0.015 *

Yes 2008 -
No 2013

3.7 0.462 0.167

No 2008 -
Yes 2013

6.4 0.736 0.199

No 2008 -
No 2013

65.7 1

Obesity Yes 2008 -
Yes 2013

23.8 0.652 0.092 0.002 **

Yes 2008 -
No 2013

7.0 0.903 0.213

No 2008 -
Yes 2013

8.1 0.528 0.118

No 2008 -
No 2013

61.2 1

Physical activity No 2008 -
No 2013

19.5 0.469 0.083 <.0001 ***

No 2008 -
Yes 2013

14.2 0.744 0.144

Yes 2008 -
No 2013

13.1 0.501 0.102

Yes 2008 -
Yes 2013

53.2 1

Tobacco
consumption

Yes 2008 -
Yes 2013

8.4 0.946 0.202 0.554

Yes 2008 -
No 2013

8.8 1.236 0.266

No 2008 -
Yes 2013

1.6 0.649 0.303

No 2008 -
No 2013

81.2 1

aLS had been dichotomized according to ≤7 vs > 7. Regression model
adjusted with age, sex and income
Other variables were introduced one by one
bLikelihood Ratio tests
Significant p-value: *p < 0.05; **p < 0.01; ***p < 0.001
Simple description (left-hand column) and logistic regression model
adjusted with age, sex and income (right-hand columns)
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and 2013 are particularly high, resulting in high
standard errors of the ORs of other categories and a
lower power of this test compared to other risk
factors.

Discussion
Our research examined the associations between longi-
tudinal changes in cardiovascular risk factors and satis-
faction with life among cardiovascular disease patients,
5 years after coronary angiography. With regard to our
major findings, first, a lower LS was observed when
obesity or physical inactivity was already apparent or be-
came so in 2013/14. Second, the same trend was not
seen in patients with diabetes that was recorded in
2008/9, but only when it appeared in 2013/14. Third, the
decrease in LS was lower when obesity and physical
inactivity disappeared in 2013–2014. We will develop
these findings point by point.
One of our most interesting findings was that the low-

est LS was more likely when failure to exercise was de-
clared in 2013/14. Although our results did not
investigate gender differences, we propose to underline
the conclusions of a study [25] which examined the
change in physical activity-mediated gender-related sat-
isfaction with life over a 2-year period. It showed that
higher physical activity levels impact on satisfaction with
life positively, but observed that males were engaged in
more physical activity than were females. A systematic
review of the impact of lifestyle interventions in the sec-
ondary prevention of coronary heart disease follow-up of
3 months [26] confirmed that the overall results for
modifiable risk factors suggested improvements in diet-
ary and exercise outcomes. Hypotheses could be pro-
posed to better understand the link between non
adhesion to physical activity and satisfaction with life.
Some of the patients probably had little motivation to
adopt healthy behaviours or were not able to change
[20], when they declared their inactivity 5 years after
their event; they perceived their satisfaction with life
negatively. In another study [27], data sets predicting be-
haviours in the health domain (smoking, applying uni-
versal precautions, exercising) were examined. Patients
whose intentions were more aligned with the norms of
the society were more likely to report healthy behaviours
than were participants whose intentions differed [27].
Other suggestions that concerned reducing TV or com-
puter time as well as targeting other healthy behaviours
(eg. increasing physical activity levels, improving dietary
intake) might prove useful [28]. In contrast, the more
patients waste time by not becoming active, the more
cardiovascular risk factors appear. In a Luxembourgish
study [28], higher weekday sitting time was related to
poorer cardiovascular health; time spent watching televi-
sion was inversely associated with this score on both

workdays and days off. Physical activity has been associ-
ated with improved physical fitness, social functioning,
self-esteem, body image, mood, stress response; and a
decreased risk of heart disease, and diabetes [29]. A lon-
gitudinal study of older people demonstrated that more
time watching television was associated with incident
central obesity after adjustment for covariables including
physical activity, but not with total obesity when mea-
sured by BMI [30].
A second finding showed the same low trend on life

satisfaction as previously when the risk of obesity was
present in 2008/9 and in 2013/14, and when obesity
appeared in 2013/14. In light of the previous hypothesis,
and such proposals as those by Sheeran [20], we would
suggest that during the 5 years after coronary angiog-
raphy, these patients probably had most difficulty adapt-
ing their lifestyle and their life satisfaction had been
perceived negatively because their intentions were ques-
tionable concerning medical advice and secondary pre-
vention. Some authors [31] tried to account for the gap
between knowledge of risk factors and change in un-
healthy behaviour. Their conclusions indicated that
intention is a moderate predictor of behaviour and that
the gap between intention and behaviour is caused by
high intenders not taking action. It is also necessary to
recall that with long-term cardiovascular disabilities,
social and familial repercussions on daily life, restrictions
in routine, leisure and work activities, and socioeco-
nomic impact, a proportion of patients go through a
phase of depression and anxiety [32].
Another finding concerned longitudinal modifications

in diabetes. The relationship with life satisfaction was
deleterious, whereas lifestyle was more beneficial when
obesity and physical inactivity disappeared in 2013/14.
Patients who adjusted their lifestyles during the 5 years
following a coronary angiography, are, we suppose, prob-
ably motivated, but are likely to have changed their be-
haviour against their will. They perceived adopting
healthy behaviours as unpleasant, which may impact
negatively on their life satisfaction. Effectively, patients
who follow the strict regime prescribed and hence go
from diabetes in 2008/9, to at least less severe diabetes
in 2013/14, experienced a difficult period during which
they maintained unpleasant lifestyle behaviours. In
addition, eating carbohydrate-rich food is part of a ‘good
life’ [1], but also a form of dependency. To abandon that
and to limit ones diet and adopt physical activity could
be devastating. Adherence to therapeutic advice and
adjustment in lifestyle, including healthy eating and
reducing the sugar intake in the diet, can reduce cardio-
vascular risk factors, and modify the satisfaction with
life. For example, patients who must adopt a behaviour
that is perceived as unpleasant, such as a diabetic re-
gime, are affected emotionally because the gap between
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what they currently do and what they must do is likely
to precipitate psychological difficulties. A better compre-
hension of the cognitive aspects of cardiovascular dis-
ease in relation to the affective aspects [33, 34] makes
clear that what happens in the mind has to be taken into
account if we want to understand how adapted lifestyles
are adopted and how the ability to adhere to medication
can be developed. Knowledge of the emotional impact of
adherence may be useful for policy interventions aimed
at improving the health and daily life of patients. Non-
adherence is complex and remains difficult to define. In
addition, the ability of providers to accurately identify
at-risk patients is limited. Improved screening tools are
needed to detect them and thereby facilitate appropriate
targeting of interventions. Given the rapidly expanding
global population with coronary heart disease and emer-
ging clinical and cost-benefits of adherence, addressing
non-adherence to prescribed therapies is a top priority
[35].
Lastly, two other findings are worthy of a brief men-

tion; the facts that being a woman and/or having a low
income affect satisfaction with life. Firstly, in accord with
this finding, in the presence of coronary artery disease,
female-patients with co-morbidities such as diabetes,
hypertension and obesity, presented greater impairment
of their wellbeing. The unfavorable outcomes months
after percutaneous coronary intervention were associ-
ated with female sex, a previous event, or procedure fail-
ure [36]. Another example, the rates of obesity and
overweight vary according to educational level and so-
cioeconomic status, and these disparities are significant
among women, but less clear among men [37]. Secondly,
the lower the income of study patients, the lower the life
satisfaction. Lack of income would be greater already
due to facing lifestyle disadvantages, and the conse-
quences of CVD-related behaviours would be greater
when they are confronted with new socioeconomic dis-
advantages like wages for domestic helpers. A study over
time found that life satisfaction is lower when all the
years of poverty are together rather than split up into
periods in and out of poverty. This ties in with the idea
that individuals may have the resources (financial or
otherwise) to deal with relatively short-term poverty but
not when it lasts too long [14].
Furthermore, our results showed that hypertension and

hypercholesterolemia were not discriminant factors of the
life satisfaction between patients with or without these risk
factors. In other words, the link between the constraints
related to treatments and to lifestyle changes of these risk
factors, and the life satisfaction would be less strong than
those associated to diabetes or obesity. Regarding the lack
of a link between the evolution of tobacco consumption
and LS, we can conclude that stopping smoking in a situ-
ation of medical stress can be experienced with difficulty.

Strengths and limitations
The strength of the survey
resides in the population sample; the small size of the
country made it possible to organize data collection at a
national level. Our participation rate of 35.5% is similar
to that of two previous studies (32.2% vs. 28%) in
Luxembourg [28, 38]. Such study protocols are rare
because they are very expensive and difficult to organise.
Some patients died, moved to institutions, changed their
residential arrangements (for example to live with a son
or daughter), or failed to respond.

Some limitations might be indicated
Based on monitoring data from a cohort of patients five
years after coronary angiography, a potential risk exists
due to the current composition of the respondents of
the follow-up group compared to the non-respondents
regarding certain individual characteristics, except age,
and certain cardiovascular risk factors: diabetes, hyper-
tension, BMI, tobacco consumption and physical inactiv-
ity. Such limitations are inherent to most follow-up
studies, particularly with cohorts of patients (mean age
64 years). Another limitation is the fact that life satisfac-
tion was not measured at baseline at the time of examin-
ation of coronary angiography. It was not possible to
measure satisfaction with life change during the study
interval as well as the evolution of changes in cardiovas-
cular risk factors. As a result, the relationship between
life satisfaction and the evolution of risk factors cannot
be interpreted as causality. [The follow-up surveys have
not considered at the beginning of the design of the
study to collect information concerning the presence of
other pathologies, comorbidity, clinical and mental
health variables (such as depression, anxiety and psycho-
logical distress), which could explain, at least to some
extent, the differences obtained, for example in comor-
bid depression [39]. Therefore for further research, a
control could be required of the consequence of the
emotional state of CVD patients to be careful about the
interpretation of the links between each cardiovascular
risk factor and the satisfaction with life.

Practical and clinical implications
A hypothesis can be suggested to explain the minimal
positive relationship with life satisfaction observed in
2013/14 when obesity and physical inactivity disap-
peared. Attempts to understand behaviour among
patients who took part in a secondary preventive pro-
gram and medical follow-up should explore further the
importance of internalized norms and self-expectations
in the development of motivation and the ability to
adopt a given behaviour [27].
Intensive diet and physical activity interventions have

been found to reduce CVD risk, but are resource
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intensive. The American Heart Association recently rec-
ommended motivational interviewing (MI) as an effect-
ive low-intensity intervention to promote health-related
outcomes such as weight loss. In a UK primary-care set-
ting, low-intensity MI counselling was effective in bring-
ing about long-term changes in some, but not all,
health-related outcomes (walking, cholesterol levels)
associated with CVD risk. Intervention was particularly
effective for patients with elevated levels of CVD risk
factors at baseline [40].
Taken together, other aspects probably intervened in

longitudinal modifications in diabetes, obesity and/or
physical activity, and associations with patient LS. A pre-
vious study [41] looked at the impact of the patient’s
communication with the medical practitioner on adher-
ence to preventive behaviours. It showed that good
doctor-patient communication was related to nutrition,
particularly increased consumption of fresh fruits and
vegetables. Accurate perception of CVRF by both patient
and medical practitioner is essential for CV protection.
The aim of instructing patients is to encourage them to
make informed decisions about how to change their
lifestyle.
Cardiovascular secondary prevention with nurse-based

telephone follow-up was more effective than usual care
in improving low-density lipoprotein cholesterol levels
12 months after discharge for patients with diabetes
mellitus or chronic kidney disease [42]. In the same
time, to improve anxiety outcomes of patients following
myocardial infarction, a telephone service can help pa-
tients and their family caregivers to adapt. Delivered by
trained health and social professionals and comprising
up to 10 telephone-delivered ‘health coaching’ sessions
(ProActive Heart) [32] and combined with psychologically-
specific treatment, this programme could impact on anx-
iety of greater intensity in a clinically meaningful way.
Furthermore, therapeutic coaching provides reassurance
about secondary treatment effects, improves adherence to
prescriptions, and provides information about medical-
social services [43]. In addition, for some patients, internet
mobile application can help increase healthy behaviour in
nutrition, such as vegetable consumption [44].

Conclusion
Our research highlights the fact that information about
the determinants of the satisfaction with life help explain
certain difficulties encountered in secondary prevention.
Maximising the comprehension of the potential of
adherence, patients and professionals must discuss their
respective roles as ‘Partners in Healthcare’ [45] and sug-
gest that CVD-related upheavals can be minimised if
they provide empowerment in diabetes, obesity and/or
physical activity. Our findings call for further research
into secondary prevention concerning the relation over

time of socioeconomic conditions and the changes of
cardiovascular risk factor related behaviours with pa-
tients’ life satisfaction. There may also be a need to
evaluate the impact of psychosocial and material barriers
or facilitators in the implementation of actions that
would develop patients’ capability to adhere to medical
advice and to adopt healthy lifestyles, as well as to
reduce cardiovascular risk factors and enhance satisfac-
tion with life.
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