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ABSTRACT

The aim of this study was to present the preva-
lence of self-reported Ischemic Heart Disease
(IHD) based on a national population-based sur-
vey and to characterize people with self-reported
IHD with respect to health behavior, risk factors,
health-care services utilization and health-re-
lated HRQoL; further to compare people with
self-reported IHD to those with other chronic ill-
ness and people without chronic illness. Based
on the Danish Health Interview Survey 2005
(SUSY), a sample of 10,983 persons aged 35
years or older was examined. Data was collected
through personal interviews (response rate =
66.7%) and self-administered questionnaires
(51.5%). The sample was divided into three mu-
tual exclusive groups: IHD; other chronic ill-
nesses; and no chronic illness. The prevalence
of IHD was 5.6% (5.2 - 6.0). The disease was
more common in men than women, and the av-
erage age was 67.5 years. People with self-re-
ported IHD were characterized as having poorer
health behaviors; more risk factors: 40% smok-
ers, 21% sedentary lifestyle, 26% obese; higher
utilization of the health-care services; and poor-
er HRQoL. When compared to people with other
chronic diseases, people with IHD continued to
show the same characteristics. The IHD group
had more problems affecting their daily lives
than the other two groups. The issues that af-
fected the people with IHD have also been
shown to increase the load on the health-care
system. Therefore, it is important to the patients,
health-care, and society that the prevalence of
IHD is reduced and the burden of disease is
made a priority.
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1. INTRODUCTION

In 2005, the World Health Organization projected that
60% of the deaths worldwide would be caused by chro-
nic diseases [1]. The top four chronic diseases are: car-
diovascular disease, cancer, chronic respiratory disease,
and diabetes [1]. Cardiovascular disease is the leading
cause of death, responsible for 30% of all deaths world-
wide [1,2]. However, mortality from cardiovascular dis-
ease has declined over the past decade in many Western
countries [1], including Denmark [3].

As the mortality rates have declined in Denmark, there
has been a documented increase in the rate of hospitali-
zation due to ischemic heart disease (IHD) [3]. This re-
flects changes in morbidity, risk factor modification, and
the treatment of IHD within the healthcare system [3].
Thus, the improved survival rate implies that more peo-
ple are living with the disease and IHD appears to be
transforming from a fatal to a chronic disease.

The impact of chronic disease is both a major cost and
economic burden to individuals, health systems, and so-
cieties [1]. Furthermore, chronic diseases are slow to de-
velop and can lead to compounding medical complica-
tions, premature death, and lower health-related quality
of life (HRQoL) [2]. In Denmark it has been reported
that individuals with heart disease cost the healthcare
system on average 3196 more per person than individu-
als without heart disease [4].

Previous research conducted with people living with
IHD has mainly been based on data from national or re-
gional hospital registries [3-5], however this data only
reflects the number of people with chronic IHD in con-
tact with the healthcare system. From a public health
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perspective, it is important to know how many people are
living in society with chronic IHD and how their every-
day life is affected.

In cross-sectional surveys among people aged > 50
years, Oldridge and Stump found a significantly greater
likelihood of limitation of activity and poor or fair self-
rated health among respondents with heart disease com-
pared to people with other kinds of chronic illness [5].
No similar studies have given a broader description of
how health behavior, HRQoL, and use of health services
are affected among people living with IHD. Health be-
havior, or prevalence of risk factors for heart diseases,
are well-known in relation to the general population [5]
and cardiac patients [6-8]. Most of the information on
HRQoL among people with IHD is based on follow-up
studies of hospitalized patients [9,10], while information
is lacking on the HRQoL of people living with chronic
IHD outside of the healthcare setting.

The aim of this study is to present the prevalence of
self-reported ITHD based on a national population-based
survey and to characterize people with self-reported IHD
with respect to health behavior, risk factors, health-care
services utilization and health-related HRQoL; further to
compare people with self-reported THD to those with
other chronic illness and people without chronic illness.

2. METHODS
2.1. Sample

The Danish Health Interview Survey 2005 (SUSY)
was conducted by the National Institute of Public Health
[5]. The purpose of the survey was to describe the status
and trends in health and morbidity in the adult population
and the factors that influence health status, including
health behavior and health habits, lifestyles, environ-
mental and occupational health risks and health resources
[5]. The study was based on a representative sample of
21,183 Danes aged 16 or older. The data was collected
by personal interview in the respondent’s home followed
by a self-administered questionnaire distributed after the
interview [5]. The questions for both the interview [11]
and the self-administered questionnaire [12] can be found
elsewhere. There were 14,566 interviews conducted at a
response rate of 66.7% and 11,238 self-administered ques-
tionnaires were returned at a response rate of 51.5% [5].
Using the SUSY 2005 data, a sample of 10,983 respon-
dents aged 35 years or older was obtained; 17 were ex-
cluded because of missing data.

2.2. Clinical and Demographic Measures

During the interview participants were asked two key
questions, with subsequent follow-up questions. First
they were asked, “Do you have any chronic disease, dis-
order or illness, chronic effects of injury, any functional
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impairment or any other chronic health problem?” If the
answer was “yes”, then the participant was asked two
follow-up questions: “What kind of disease?” and “Where
in your body is the disease located?” The second key
question asked them specifically, “Do you now or have
you previously had a heart attack (myocardial infarction)
or angina pectoris?”

Based on the interview responses the study sample
was divided into three mutually exclusive groups:

e Participants with IHD: respondents giving a “yes”
answer to one or both questions (n = 630);

e Participants with other chronic illnesses (e.g. muscu-
loskeletal disease, respiratory disease, diseases of the
nervous system) (n =4353);

e Participants with no chronic illness (n = 5983).

All reported chronic illnesses were subsequently coded
according to the International Classification of Diseases,
10th revision (ICD-10). The chronic illness breakdown is
illustrated for both the IHD group and other chronic ill-
ness group in Table 1.

The other data collected can be categorized into seven
major areas: sociodemographic, health behaviors, risk
factors, healthcare system utilization, medication use,
social relations and HRQoL. Standard socio-demogra-
phic data was collected during the interview including:
gender, age, cohabitation status and educational level.
The questions concerning health behaviors and risk fac-
tors included smoking pattern, level of physical activity,
dietary intake, prevalence of hypertension and diabetes,
use of preventive check-ups, self-efficacy [13] and height/
weight for BMI calculations.

Six questions in the interview addressed the use of
physician services within the past three months and four
questions asked about the use of other health-care pro-
viders within the same time period. Participants were
also asked if they were regularly taking medication.
Questions concerning quality of life included social rela-
tions, self-rated health, chronic activity limitations and
self-rated HRQoL. There were three questions regarding
social relations during the interview. Self-rated HRQoL
measurement were collected from the self-administered
questionnaire and based on the SF-36 [14,15]. Questions
on sexual activity were also included in the self-admin-
istered questionnaire.

2.3. Data Analysis and Statisitics

Raw prevalence and 95% confidence intervals are pre-
sented for the IHD group only. When comparing the
three groups prevalences are adjusted for both age and
gender and presented with 95% confidence intervals. To
test for equal prevalences in the groups, a test for condi-
tional independence [16] was used which takes into ac-
count the discrete nature of risk factors. All analyses
were performed in SAS, version 9.1.
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Table 1. Sociodemographic characteristics and chronic illness of people with self-reported ischemic heart disease (IHD), other
chronic illness and no chronic illness.

IHD n = 630 Otherr?rlrig;%illness No cErgrgichiélness )
p value
% 95% CI % 95% ClI % 95% ClI
Group of total population 5.6 (5.2-6.0) 39.9 (38.9-40.7) 54.5 (53.7-55.5)
Gender
Men 61.1 44.5 49.6
Women 389 55.8 50.4
Age
35 - 44 years 3.9 19.7 30.5
45 - 54 years 11.4 23.6 25.9
55 - 64 years 23.6 259 222
65 - 74 years 31.8 18.2 12.8
> 75 years 293 12.6 8.6
Mean age (years) 67.5 57.6 53.8
Cohabitation status
Married 61.7 (57.8-65.5) 62.2 (60.7 - 63.6) 67.5 (66.2 - 68.6)
Cohabiting 5.8 42-179) 9.8 (8.9-10.7) 11.2 (10.4 - 12.0)
Divorced 10.1 (8.0-12.8) 9.1 (8.3-10.0) 7.2 6.6-7.9)
Widowed 17.4 (14.6 -20.7) 10.9 (10.0-11.9) 7.1 6.5-7.8)
Unmarried 4.9 3.5-7.0) 8.0 (7.2-8.8) 7.1 6.4-7.7) <0.001
Educational level
<10 years 322 (28.6-36.1) 22.0 (20.8 -23.2) 13.9 (13.0-14.8)
10 - 12 years 36.7 (32.9 - 40.6) 29.7 (28.3-31.0) 26.4 (25.3-27.6)
>13 years 30.8 (27.3-34.6) 47.8 (46.3-49.2) 59.0 (57.8-60.3)  <0.001
Chronic illness (ICD groups) other than CVD
Infectious and parasitic diseases 1.0 (0.5-22) 1.3 (1.0-1.7) 0.0
Neoplasms 23 (1.3-3.8) 4.8 (4.1-54) 0.0
Diseases of blood and blood-forming organs 0.6 0.2-1.7) 0.9 (0.7-1.3) 0.0
Endo., nutritional, metabolic disease 14.0 (11.5-17.0) 13.0 (12.0 - 14.0) 0.0
Mental and behavioral disorders 1.8 (1.0-3.2) 6.1 (5.5-6.9) 0.0
Diseases of the nervous system 7.3 (5.5-6.9) 12.7 (11.7-13.7) 0.0
Diseases of the respiratory system 10.4 (8.3-13.1) 12.4 (11.4-13.4) 0.0
Diseases of the digestive system 44 (3.0-6.3) 5.9 (5.3-6.7) 0.0
Diseases of the skin, subcutaneous tissue 1.1 (0.5-2.3) 4.8 4.2-54) 0.0
Diseases of the musculoskeletal system 23.6 (20.4 - 27.1) 40.5 (39.1-42.0) 0.0
Diseases of the genitourinary system 2.3 (1.4-3.8) 2.3 (1.9-2.8) 0.0
Injuries 5.0 3.5-7.0) 10.1 (9.3-11.1) 0.0
Other not grouped above 2.0 (1.2-3.5) 5.2 (4.6 -6.0) 0.0

"Age and gender adjusted.
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3. RESULTS

A total of 630 respondents reported having IHD, cor-
responding to 5.6% (95% CI 5.2% - 6.0%) of adult
Danes aged 35 years or older. Table 1 shows the socio-
demographic characteristics. There were more men than
women in the IHD group, and people with IHD were an
average of 10 years older than those with other chronic
illness and almost 14 years older than those without ill-
ness. Corresponding to the age differences, the THD
group included more widowers than the other groups,
even after age and gender were controlled. Educational
level was clearly lower in the IHD group.

3.1. Cormorbidity

The comorbidities for the ITHD group and the other
chronic illness group are shown in Table 1. Some of the
respondents in the IHD group reported other chronic ill-
nesses in addition IHD. The IHD group’s most reported
diseases included: musculoskeletal disease (23.6%); en-
docrine/metabolic disease (14.0%); respiratory disease
(10.4%); nervous system disease (7.3%); and other inju-
ries (5.0%). The other chronic illness group’s major
chronic diseases are as follows: musculoskeletal disease
(40.5%), endocrine/metabolic disease (13.0%), nervous
system disease (12.7%), respiratory disease (12.4%) and
other injuries (10.1%).

3.2. Health Behavior and Risk Factors

Health behavior and risk factors among people with
IHD differed significantly from the two other groups
(Table 2). The IHD group had fewer “never smokers”
but more “smokers” and “former smokers” compared to
the other two groups (p < 0.001). The IHD group is more
sedentary and participating in less in heavy physical ac-
tivity, however there is little difference between the three
groups in regards to self-reported moderate physical ac-
tivity. Dietary behavior also did not differ between the
groups. Obesity, as represented by BMI, was signifi-

cantly more prevalent in the IHD group (26.0%; (95% CI:

20.5% - 31.5%)) than in the group with other chronic
illness (15.8%; (95% CI: 14.7% - 16.9%)) and the group
without illness (9.6%; (95% CI: 8.8% - 10.4%)) (p <
0.001). Furthermore, people with IHD had lower self-
efficacy (confidence that their own effort is important in
staying healthy [12]). Attendance for preventive health
check-ups was significantly more frequent in the IHD
group (87.8%); (95% CI: 84.1% - 91.5%) than in the
group with other illness (70.6%); (95% CI: 69.2% -
71.9%) and in the group with no illness (54.2%); (95%
CI: 53.0% - 55.5%) (p < 0.001). Similar patterns were
seen for blood pressure and cholesterol preventive visits.
Hypertension and diabetes, which are well-known risk
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factors for IHD, were significantly more prevalent in the
IHD group compared to the other two groups.

3.3. Use of Health-Care Services

Health-care utilization varied considerably between the
two disease groups and the group without disease (Table
3). Use of general practitioners, outpatient clinics and
hospitalization was significantly more frequent in the
IHD group than in the group with other chronic illness. A
total of 84.4% of the IHD group stated that they regularly
or continually took medicine and this proportion was sig-
nificantly higher than the chronic illness group (69.7%)
and the group without illnesses (26.7%).

3.4. Quality of Life

Table 4 shows various indicators of HRQoL including
social relations, self-rated health, chronic activity limita-
tions, self-rated HRQoL and sexual activity. Both the
IHD group and the group with other illnesses had sig-
nificantly poorer social relations than people without ill-
ness. The IHD group also rated their own health as sig-
nificantly poorer than the two other groups and the groups
with illness reported more activity limitations than the
group without illness.

Figure 1 presents the SF-36 profiles for the three
groups. The THD group and the group with other ill-
nesses had significantly poorer HRQoL on all subscales
than the group without illness. The difference was most
pronounced in the scales measuring physical health (Fig-
ure 1). The SF-12 physical component for the ITHD
group (41.8%); (95% CI: 33.6% - 50%) was significantly
lower than the chronic illness group (45.3%); (95% CI
43.5% - 47.1%)) and the no disease group (54.0%); (95%
CL: 2.4% - 55.5%) (p < 0.001) (Table 4). The mean SF-
12 mental component scores were also lower in the IHD
group (49.0%); (95% CI 40.8 - 57.8)) compared to the
chronic illness group (51.5%); (95% CI 49.7% - 53.3%)
and other disease group (53.6%); (95% CI 52% - 55.1%)
(p < 0.001). Figure 1 clearly shows that the HRQoL of
people with IHD is lower than that of people with other
illnesses.

Another indicator of HRQoL is sexual activity (Table
4). More people in the two illness groups reported re-
duced or unsatisfactory sexual activity, with the IHD
group reporting the most reduced sexual function. Strati-
fied analyses showed no differences between men and
women.

4. DISCUSSION

A total of 5.6% (95% CI 5.2% - 6.0%) of the adult
population in Denmark is living with IHD. People with
self-reported IHD can be characterized as having poorer
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Table 2. Health behavior and risk factors among people with self-reported THD, other chronic illness, and no chronic illness.

IHD IHD Other chronic diseases No chronic disease
Raw prevalence Age and gender adjusted p value”
% 95% ClI % 95% ClI % 95% ClI % 95% ClI

Smoking habit

Smoker 302 (26.7-34.0) 40.0 (33.9-46.0) 372 (358-38.7) 33.1 (31.9-343)

Former smoker 441 (402-48.0) 352 (30.0-404) 303 (289-31.6) 280 (26.9-292)

Never smoker 257 (224-293) 248 (19.7-30.0) 325 (31.1-339) 38.8 (37.6-40.0) <0.001
Physical activity

Sedentary 232 (20.0-26.7) 214 (164-264) 167 (156-17.8) 98  (9.0-10.6)

Moderate 63.0 (59.0-66.7) 653 (59.7-71.0) 64.1 (62.6-655) 641 (62.9-653)

Heavy or somewhat heavy 125 (10.1-153) 125 (88-163) 179 (168-19.1) 251 (24.0-26.1) <0.001
Diet: daily/almost daily intake

Fiber-rich bread and cereals 88.4 (85.6-90.7) 88.1 (83.9-923) 892 (88.3-90.1) 89.9 (89.1-90.7) 0.265

Cooked vegetables 550 (51.0-58.9) 50.6 (44.6-56.6) 528 (51.3-543) 53.6 (52.3-549) 0.188

Green salad or raw vegetables 384 (346-424) 424 (364-484) 454 (440-469) 488 (47.6-50.1) 0.014

Fruit 726 (68.9-76.0) 713 (65.7-769) 70.6 (692-71.9) 734 (72.2-745) 0.049

Fish for dinner weekly 576 (53.6-61.5) 523 (463-583) 493 (47.8-50.8) 484 (47.1-49.6) 0.516
Body mass index

Obese (body mass index > 30) 202 (17.2-23.6) 260 (20.5-31.5) 158 (147-169) 9.6  (8.8-104) <0.001
Sf;i\fg’:;‘?n%vonrg‘t’”s tostay healthy 5,5 (535 614) 617 (559-67.6) 658 (644-672) 710 (69.8-72.2) <0.001
Preventive check-ups within past year

Preventive health check-up by a GP 44.8  (40.9-48.8) 443 (383-504) 30.7 (29.4-32.1) 225 (21.4-23.6) <0.0001

Blood pressure 89.7 (87.1-91.9) 87.8 (84.1-915) 706 (692-71.9) 542 (53.0-55.5) <0.0001

Cholesterol measurement 699 (662-734) 69.0 (63.3-747) 392 (37.8-40.6) 248 (23.7-259) <0.001
Risk factors

Hypertension 598 (55.8-63.6) 57.1 (51.1-632) 33.0 (31.7-344) 19.1 (18.1-20.1) <0.001

Diabetes 164 (13.7-19.6) 162 (11.6-208) 93  (85-102) 1.6 (12-19)  <0.001

"Age and gender adjusted.

health behaviors, more risk factors, higher utilization of
the health-care services, and poorer HRQoL. When com-
pared to people with other chronic diseases, people with
IHD continue to show the same characteristics.

4.1. Strengths and Weaknesses

The study is based on a representative survey of the
adult Danish population aged 35 years or older. It is a
large sample with an acceptable response rate of 67%,
which minimizes non-respondent basis [17]. The survey
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includes a wealth of information on health and morbidity,
making it possible to describe the health behaviors, life-
style, HRQoL and health-care system utilization associ-
ated with people with IHD. This was a unique opportu-
nity to investigate this population regardless of their use
of the health-care system. Furthermore, the survey made
it possible to compare the IHD group to a group with
other chronic diseases.

The SUSY survey did rely on self-reported informa-
tion that was collected during the interview and self-
administered questionnaire. In some cases lifestyle can
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Table 3. Use of health-care services by people with self-reported ischemic heart disease, other chronic illness and no chronic illness.

IHD IHD Other chronic diseases No chronic diseases
Raw prevalence Age and gender adjusted p value”
% 95% ClI % 95% ClI % 95% CI % 95% ClI
Use of physician within past 3 months
General practitioner 66.1 (622-69.7) 648 (58.9-70.7) 53.5 (52.0-55.0) 33.0 (31.8-34.2) <0.001
Physician on call 3.1 (2.0 -4.9) 43 (2.0-65) 24  (2.0-2.9) 1.1 0.8-1.4)  <0.001
Practicing specialist 117 (94-145) 123  (83-163) 116 (10.7-12.6) 5.0 (4.4-55)  <0.001
Emergency and accident department 1.7 (1.0-3.1) 2.0 (0.4-3.6) 1.9 (1.5-2.3) 1.5 (1.2-1.8) 0.039
Outpatient clinic 173 (145-205) 154 (11.5-193) 13.6 (12.6-147) 3.9 (3.4-44)  <0.001
Hospitalization 8.8  (6.8-113) 102 (64-14.1) 42 (3.6-4.8) 15 (12-18)  <0.001
Use of other health-care providers
within past 3 months
Home nurse 6.6  (49-89) 39 (25-53) 30  (25-35 05  (03-0.7)  <0.001
Physiotherapist 94  (74-120) 104 (6.6-142) 115 (105-124) 45  (40-50)  <0.001
Chiropractor 2.4 (1.4-3.9) 4.1 (0.8-7.4) 5.6 (4.9-6.3) 4.2 (3.7-4.7) 0.039
Psychologist 1.0 (04-2.1) 34 (03-64) 22 (1.7-26) 10  (07-12)  <0.001
Regularly or continually take 91.8 (893-93.7) 844 (793-89.4) 697 (684-71.1) 267 (25.6-27.8) <0.001

medicine

"Age and gender adjusted.

Table 4. Social relations and quality of life among people with self-reported ischemic heart disease, other chronic illnesses, and no

chronic illness.

IHD IHD Other chronic diseases No chronic diseases
Raw prevalence Age and gender adjusted p value”
% 95% ClI % 95% ClI % 95% ClI % 95% ClI

Social relations

Can rely on other people for 850 (81.9-87.6) 879 (842-91.5) 89.1 (882-90.0) 923 (91.6-93.0) <0.001

practical help in case of illness

Never feel alone or unwanted 734  (69.8-76.8) 725 (66.9-78.0) 69.6 (682-71.0) 759 (74.8-77.0) <0.001

g:zaoylf‘;iﬁefgsfﬁzgg g‘f”;;g;g . 887 (86.0-91.0) 889 (847-931) 928 (92.1-936) 949 (943-955) <0.001
Self—rated health

Very good or good 499 (459-53.8) 500 (44.0-56.1) 589 (57.5-60.4) 909 (90.2-91.7) <0.001
Activity limitations

>6 months 174 (146-20.7) 21.7 (163-27.00 153 (142-164) 1.3 (1.0-1.6) <0.001
SF-12 summary scales (mean score)

Physical component (mean) 406 (355-458) 41.8 (33.6-50.0) 453 (43.5-47.1) 540 (524-555) <0.001

Mental component (mean) 519 (46.7-57.1) 49.0 (40.8-57.8) 51.5 (49.7-533) 53.6 (52.0-55.1) <0.001
Sexual activity™

Sexual need not met 349 (272-43.5) 349 (272-435) 202 (17.7-22.7) 165 (148-183)  0.02

Reduced sexual desire 344  (275-42.1) 344 (275-42.1) 319 (29.1-34.6) 252 (23.2-27.2) <0.001

No sexual need 252 (193-322) %252 (19.3-322) 6.6 (52-79) 3.9 (3.0-4.38) 0.002
*Age and gender adjusted. ~“Age 35 - 64 years; $Unadjusted.
Copyright © 2012 SciRes. OPEN ACCESS
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Figure 1. Health status measures by SF-36 score among people with ischemic heart disease, other chronic illness, and no chronic

illness. Age and gender adjusted scores and 95% CI.

be underreported because respondents try to paint a posi-
tive picture [19]; however, self-reporting is the only way
to collect subjective information about experiences, how
people feel about their own health status and health
knowledge level [17]. This kind of information makes
important contributions to the overall description of the
daily life of people with IHD because functionality and
disability [17] related to IHD can be investigated. It also
must be noted that the questions used for the survey were
developed with a minimum manageable data set [17],
therefore some health behaviors were measured using
shorten validated tools. For example, the SF-36 [15] was
used to measure HRQoL and a single question [13] was
used to measure self-efficacy.

Another potential weakness is the misclassification of
the IHD group. However, 96% of respondents reporting
chronic illness also reported that a doctor established the
diagnosis [6]. Following the respondents in the National
Hospital Register, 36% of the IHD group, 1% of the
other illness group and 2% of the group without illness
had been hospitalized during a 5-year period. Therefore,
if misclassification existed, it is estimated as minimal.

This study was also not able to account for the effect
of multiple chronic conditions. It has been established
that many older individuals have a combination of chro-
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nic diseases and that clinical research often overlooks
individuals with multiple chronic illnesses [18]. This is
an area of current research and understanding how chro-
nic illnesses work in combination [18] can greatly impact
the healthcare-system.

4.2. Clinical and Health-Care System
Implications

From a health promotion and rehabilitation perspec-
tive it is important to note that the IHD group had more
problems affecting their daily lives than the other two
groups. The THD group exhibited poorer health behav-
iors and more risk factors including: smoking, sedentary
lifestyle, obesity, hypertension and diabetes. These car-
diovascular disease risk factors have also been identified
by previous research as modifiable risk factors, which
means they can be controlled or even prevented [20].

The IHD group also had lower self-efficacy compared
to the other two groups. Self-efficacy is an important
prerequisite for changing health behavior and coping with
chronic illness [14,21], including IHD [14]. Low cardiac
self-efficacy has been linked to higher hospitalizations
[14] and higher self-efficacy has been associated with
better health status [12] and lifestyle modification com-
pliance [14,22].
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Higher utilization of the health-care system was also
found in the IHD group. They attended more preventive
health check-ups and had more contact with general
practitioners and other health professionals than the other
two groups. Furthermore, the IHD group reported taking
significantly more regular medication, which required
contact with health-care system. Higher utilization of the
healthcare system can lead to higher economic cost for
the health-care system and society. Previous research in
Denmark estimated that people with heart disease cost
3,195 times more per person than people without heart
disease [5]. It has also been reported that the cost of liv-
ing an unhealthy lifestyle contributes 11% - 16% of the
attributable cost of heart disease [5].

Likewise, there were a number of indicators for poorer
HRQoL for the IHD group: poorer social relations, lower
self-rated health, more physical limitations, lower self-
rated HRQoL and reduced sexual function. Lower self-
rated health [23] and poorer social relations [24,25] have
been associated with higher morbidity and mortality for
chronic disease. Chronic physical limitations also have a
negative impact on people with IHD [7,8]. Lower self-
rated HRQoL has been linked to mortality from IHD [26].
Reduced sexual frequency and satisfaction is commonly
found in patients with IHD and it is an important factor
of HRQoL for many patients [27,28].

All these issues contribute to the high burden that pa-
tients with IHD cost the health-care system and society
[1,3,17]. The burden of disease includes the substantial
loss of HRQoL, disability and lifelong dependence on
the healthcare system and medications [17]. Additionally,
the societal costs are not only related to health-care and
social services, but are linked to illness benefits and re-
tirement, impact on families and caregivers and loss of
years of productive life [17].

To reduce the burden of IHD it has been recom-
mended that timely and accurate diagnosis is made a
high priority [29] and that investment is needed to
strengthen health promotion and prevention interventions
[1,3,17]. For patients already diagnosed with IHD, cost-
effective disease management is needed [30]. Outpatient
exercise-based cardiac rehabilitation has been shown to
reduce modifiable risk factors [7-9,30], increase physical
function [9], improve psychological and social function-
ing [9] and enhance HRQoL [8,30]. Previous research
also indicates that cardiac rehabilitation reduces hospi-
talizations [30]; all-cause mortality [8,30], and recurrent
MI [30]. Thus, cardiac rehabilitation could be developed
and promoted to meet the challenges of chronic IHD in
the adult population.
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