Open Journal of Nursing, 2012, 2, 420-430
http://dx.doi.org/10.4236/ojn.2012.24060 Published Online December 2012 (http://www.SciRP.org/journal/ojn/)

OJN

Lifestyle changes in coronary heart disease—Effects of
cardiac rehabilitation programs with focus on intensity,
duration and content—A systematic review
Camilla Strid1*, Hans Lingfors2, Bengt Fridlund3, Jan Mårtensson3
1

Department of Medicine, Höglandssjukhuset, Eksjö, Sweden
Health Centre of Habo and Development Unit for Primary Health Care, Jönköping, Sweden
3
Department of Nursing, School of Health Sciences, Jönköping, Sweden
Email: *camilla.strid@telia.com
2

Received 21 September 2012; revised 6 November 2012; accepted 2 December 2012

ABSTRACT
Background: Although coronary heart disease (CHD)
is the most common cause of death worldwide the
literature shows a wide variation in the arrangement
of cardiac rehabilitation and achieved lifestyle changes.
Aim: The purpose of this study was to evaluate the
effects of intensity (number of patient follow-ups),
duration (length of intervention) and content in cardiac rehabilitation programs (CRP) regarding lifestyle changes in patients with CHD. Method: A systematic literature review of articles published in the
databases PubMed and CINAHL between 1990 and
2007 was conducted. This resulted in 1120 hits of
which 25 articles finally met the set criteria for inclusion. Results: The majority of significant positive
results on lifestyle factors were shown among the
studies describing high intensity and long duration.
Included studies showed a wide variation in content,
but four different interventions (informative content,
educational content, practical content, behavioral and
self care-oriented content) emerged. The group of
studies which contained all four interventions focused
on most lifestyle factors and achieved the most significant positive results. Conclusion: This systematic
literature review shows that CRP should include high
intensity, long duration and an intervention content
covering information, knowledge, practical training,
self care-activity and behavior changes in order to
achieve effect on all four lifestyle factors of diet, physical activity and exercise, smoking and stress. Lifestyle changes can be reached in less lifestyle factors,
with a longer duration and a variation of intensity of
contacts but in combining with an informative and
educational content with an additional content of a
practical nature or self activity.
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1. INTRODUCTION
Coronary heart disease (CHD) is the most common cause
of death, followed by stroke [1]. The care of patients
with acute myocardial infarction has been improved by
new drugs, rapid treatment in the acute phase and the
widespread introduction of routine coronary angiography,
often followed by percutaneous coronary intervention
(PCI) or coronary artery bypass surgery (CABG). But
still major emphasis is needed in the control of risk factors [2-4].
Well-known lifestyle risk factors underlie a significant
proportion of coronary heart disease in the world. Biological risk markers such as high cholesterol, high blood
pressure, diabetes and abdominal obesity, together with
lifestyle factors such as smoking, low consumption of
fruit and vegetables, low physical activity and psychological stress explain up to 90% of all myocardial infarcts regardless of sex, age or geographical location [5].
Both in studies as well as in national and international
guidelines there are today well established cardiac rehabilitation (CR) measures that have been shown to reduce
risk factors, such as medication and lifestyle related interventions. These interventions lead to improved quality
of life and reduced risk for disease recurrences and death
[4,6-10]. As early as the 1990’s, Ornish demonstrated
significant lifestyle changes and reduction of coronary
artery stenoses in patients with CHD who participated in
an intensive lifestyle program including physical exercise, diet and stress management [8]. These lifestyle
changes were often maintained as long as five years, at
which time further reductions of coronary artery stenoses
could be measured [11]. The Ornish study had a major
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impact on the importance of multiple lifestyle changes in
patients with CHD. Despite knowledge of risk factors
relevant to the onset of CHD and the importance of secondary preventive interventions, recommended medical
targets and adherence to lifestyle changes are not achieved to the extent that can be expected [3,12].
CR in patients with CHD is defined as the sum of all
initiated activities required to positively affect the underlying causes of CHD in order to achieve the best possible physical, mental and social ability [13]. Prevention
of CHD aims to reduce morbidity and mortality. The
current guidelines recommend multiple interventions
where each patient’s risk profile is screened. A high
grade of evidence and good scientific support exists for
lifestyle changes and the measures frequently taken in
CR. These include healthy diet, physical activity and
exercise, smoking cessation and psychological intervention as well as stress management [4,14-17].
The range of cardiac rehabilitation programs (CRP) is
divergent due to differences in methods and organization.
Information with counseling and group instruction including physical education and targeted contributions for
smoking cessation, diet changes and stress management
are part of many interventions in Sweden, as in other
parts of the western world [3,6]. Evaluation of the impact
of lifestyle changes in this type of intervention has
shown that secondary prevention actions need to be further developed and improved to have impact on all risk
factors [18]. A meta-analysis of 63 randomized trials
studied the effect of multiple CR with or without a
physical training component. The results showed that a
CR with a wide variation had a positive effect on lifestyle factors, the use of proven effective medical treatment, functional status and quality of life. Recurrence of
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myocardial infarction decreased by 17% during a 12month follow-up period. Mortality varied from 15% 47%, dependent on the follow-up duration [6].
Knowledge of how many patient contacts CR should
include (intensity), how long the contact should last (duration) and what content the CR should consist of to
reach the greatest possible adherence to lifestyle changes
in patients with CHD has not been identified. This systematic literature review aimed to evaluate the effects of
intensity, duration and content of CRP regarding lifestyle
changes in patients with CHD.

2. METHOD
Systematic literature review was used as a method. Articles were chosen in two steps with regard to primary and
secondary inclusion criteria (Table 1). The endpoints of
the study were the impact on the most studied lifestyle
factors in CR; dietary change, physical activity and exercise, smoking cessation and stress management. As
guidelines recommend multiple interventions on all risk
factors [4], focus on at least two of these lifestyle factors
was required for inclusion.
Three concepts were used for classification of the material: intensity, which concerned the number of patient
contacts (≤20 or >20); duration of action, relating to the
intervention length (≤3 months or >3 months) and content, relating to intervention content. The content consisted of: An informative and educational content aimed
to increase patients’ knowledge about CHD and their
understanding of lifestyle factors relevant to the onset
and relapse of CHD (often multi-factorial, team-based
lessons); a more practical content aimed to teach through
practical training and experience in groups (e.g., physical

Table 1. Compilation of inclusion criteria.
Inclusion criteria

Primary
inclusion

Articles in PubMed and CINAHL published between 1990 and 2007.

X

Empirical articles, written in English, published in a peer-reviewed journal.

X

Middle aged patients (≤70 years).

X

Patients with CHD.

X

Interventions for male and/or female.

X

Study the effects of CRP.

X

Contained of at least one of the following factors or closely associated factor in each group:
Secondary preventive intervention: Secondary prevention, rehabilitation, follow-up care, prevention and
control, patient education;
Risk factors: Motor activity, exercise, physical fitness, diet, food habits, stress/psychological/rehabilitation/
prevention and control, tobacco use cessation, smoking cessation, risk factors;
Lifestyle change: Lifestyle, self care, health behavior, risk reduction behavior, behavior therapy, patient
compliance/adherence.

X

Secondary
inclusion

Focus on at least two of the lifestyle factors; dietary change, physical activity and exercise, smoking
cessation and stress management.

X

Articles assessed to be good or fair based on the use of examination protocols.

X

Copyright © 2012 SciRes.
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training, cooking); a behavioral content with emphasis
on modification of lifestyle behaviors (e.g., smoking cessation, stress management); and a self-care activity content in home environment (e.g., diary, skill training, home
training program) with associated monitoring and evaluation.
Medical Subject Headings (MeSH) was applied. The
validity of the key words was verified by finding studies
in the subject area from well-established researchers. The
systematic literature search covered articles in PubMed
and CINAHL published between 1990 and 2007, starting
from Ornish’s groundbreaking results in 1990 [8]. Initial
search keywords in PubMed and CINAHL were myocardial ischemia, prevention and control, rehabilitation, patient education, secondary prevention, motor activity,
exercise, physical fitness, diet, food habits, stress, smoking cessation, tobacco use cessation, lifestyle, health behavior, risk reduction behavior, behavior therapy, patient
compliance, self care and risk factors. The primary inclusion of articles was established through a review of
abstracts based on the criteria described above. The first
200 abstracts were reviewed by all authors to ensure
there was agreement in inclusion and exclusion criteria,
which was the case. The same search strategy was used
in both databases with small modifications to reach
similar hits.
A total of 1120 abstracts were identified (967 in PubMed and 153 in CINAHL). The first author reviewed all
1120 abstracts of which 88 abstracts (76 in PubMed and
12 in CINAHL) were consistent with the inclusion criteria. Five abstracts were found in both PubMed and CI-

NAHL, giving a final discovery of 83 abstracts. The remaining 1032 abstracts were excluded (Figure 1).
Eight abstracts could not be retrieved and were also
excluded. Remaining articles (n = 75) were examined
based on secondary inclusion criteria and on a modified
qualitative and quantitative review protocol according to
Willman & Stoltz [19]. Based on these examination protocols, the quality of the studies were rated on a three
grade scale; good, fair or poor. Criteria for these assessments were made subjectively, but with support from
criteria according to Forsberg & Wengström [20]. Articles deemed to be good (fulfilled >80% of the criteria) or
fair (fulfilled >60% of the criteria) were included, while
those deemed poor were excluded. To achieve inter-rater
reliability, the authors studied and analyzed the first 13
articles, first separately and then together, to determine
inclusion or exclusion. Concordance in assessment was
found in all 13 articles. A total of 25 articles met the criteria for inclusion, all with quantitative approach.

3. RESULTS
3.1. Description of Studies Design
The studies (n = 25), grouped in a matrix (Table 2), included 6723 patients (4918 men and 1805 women). The
average age ranged from 51 - 62 years. Two studies presented results only for men [21,22]. In one study [23]
nearly half of the patients were women, while in the remaining studies 20% - 35% were women. The studies
came from Scandinavia (n = 9), rest of Europe (n = 8),
North America (n = 7) and Australia (n = 1). Of the in-

Relevant publications and titles
screened (n=1120)
Abstracts excluded based on exclusion criteria; nonrepresentative patient group, missing or poorly
described intervention, main focus
medical prevention, focus on only one lifestyle factor,
or focus on the cause of CHD (n = 1032)
Items found in both PubMed and CINAHL (n = 5)
Articles chosen for profound
analysis (n=83)

Articles included (n=25)

Articles excluded (n = 58);
Not reachable (n = 8)
No empirical data (n = 3)
Non-representative patient group (n = 11)
Patients with an average age> 75 years (n = 1)
Only one lifestyle factor (n = 7)
Absence or poorly described intervention (n = 12)
Main focus on participation (n = 3)
Not containing at least one of defined factors for
participation (n = 1)
Lack of focus on the result of lifestyle changes (n = 1)
Not associated with or led by healthcare (n = 1)
The article judged by analytical scheme as poor (n = 10)

Figure 1. Schedule of search results, inclusion and exclusion of selected abstracts and articles.
Copyright © 2012 SciRes.
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Table 2. Compilation of results of included studies.
Study title, year,
reference no

Intensity

Duration

Content

≤20
>20
≤3 months >3 months
contacts contacts

Lisspers, et al. 1998. [40]

X

X

Endpoint

Significant
improvement

X

Diet
Physical training
Stress
Smoking

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

1

2

3

4

X

X

X

Lisspers, et al. 2005. [42]

X

X

X

X

X

X

Diet
Physical training
Stress
Smoking

Lisspers, et al. 1999. [41]

X

X

X

X

X

X

Diet
Physical training
Smoking
Stress

Yes
Yes
Yes
No

Hofman-Bang, et al.
1999. [38]

X

X

X

X

X

X

Diet
Physical training
Smoking
Stress

Yes
Yes
Yes
No

Diet
Physical training
Stress
Smoking

Yes
Yes
Yes
No

Alm-Roijer, et al. 2004.
[24]

X

X

X

X

Sundin, et al. 2003. [22]

X

X

X

X

X

X

Diet
Physical training
Smoking
Stress

Yes
Yes
No
No

Ornish, et al. 1990. [8]

X

X

X

X

X

X

Diet
Physical Training
Stress

Yes
Yes
Yes

Ornish, et al. 1998. [11]

X

X

X

X

X

X

Diet
Physical Training
Stress

Yes
Yes
Yes

X

X

X

X

Diet
Physical Training
Smoking

Yes/Yes*
Yes/No
Yes/Yes

X

Diet
Physical Training
Smoking

Yes
Yes
Yes

Diet
Physical Training
Smoking

Yes
Yes
No

Van Elderen &
Dusseldorp. 2001. [34] ¤

X

Vestfold Heartcare Study
Group. 2003. [33]

X

X

X

X

Wallner, et al. 1999. [32]

X

X

X

X

Campell, et al. 1998. [23]

X

X

X

Diet
Physical Training
Smoking

Yes
Yes
No

Murchie, et al. 2003. [28]

X

X

X

Diet
Physical Training
Smoking

Yes/Yes*
Yes/No
No/No

Diet
Physical Training
Smoking

Yes
No
No

Diet
Physical Training
Smoking

No
No
No

Diet
Physical Training
Smoking

No
No
No

Carlsson. 1997. [36]
Oldenburg, et al. 1995.
[31]

X

X

X

X

X

Reid, et al. 2005. [43] ¤

Copyright © 2012 SciRes.
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X

X

X

X

X

X

X

X

X

X

X

X

X
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Continued
Lear, et al. 2006. [39]

X

X

X

X

X

Diet
Physical Training
Smoking

No
No
No

X

X

Diet
Physical Training
Smoking

No
No

X

Physical Training
Smoking

Yes
Yes

Physical Training
Smoking

Yes (M)/No (F)
Yes

Lear, et al. 2003. [27]

X

X

Hansen, et al. 2006. [26]

X

X

X

Mittag, et al. 2006. [30]

X

X

X

X

X

X

X

Diet
Physical Training

Yes
No

X

Diet
Physical Training

No
No

Diet
Smoking

No
No

Diet
Smoking

No
No

Diet
Smoking

No
No

Aldana, et al. 2003. [35] ¤
Brüggeman, et al. 2007.
[21] ¤

X

Gordon, et al. 2002. [37]
Fox, et al. 2001. [25]

X

Nordmann, et al. 2001.
[29]

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

1 = informational and educational content; 2 = practical content; 3 = behavioral content; 4 = self activity-oriented content. F = female, M = male. * = indicate
results from two different measurement occasions in the included studies with different significant improvements in lifestyle factors. ¤ = indicate comparison with
different intervention groups regarding to intensity and/or duration in the included studies.

cluded studies, 20 were randomized controlled studies
and five were non-randomized, controlled trials. In general, the randomized studies compared an intervention
consisting of some form of counseling, education, training and behavior modification to their normal form of
follow-up, which was often scantily described. The effects of the CRPs were generally positive and there was
no study in which the control group had a better effect.
The included studies consisted of advice and education
in some combination concerning healthy diet, physical
activity and exercise, weight loss, smoking cessation,
stress management, blood pressure and diabetes control
and adherence to medical treatment. The patients had a
diagnosis of CHD based on angina pectoris, myocardial
infarction, coronary artery bypass surgery (CABG) or
percutaneous coronary intervention (PCI).
The interventions’ intensity, duration and content varied in the studies as did the result of endpoint adherence
to lifestyle changes in diet modification, increased physical activity/exercise, smoking cessation and stress management (Table 2).

3.2. Intensity
In 11 of 25 studies [23-33] the intensity was ≤20 patient
contacts (Table 2). In four of these interventions, the
intensity was described as evenly distributed throughout
the CRP intervention period [23,28-30]. In the other
seven studies, a higher intensity of the intervention approach was described in the initial post-cardiac contact,
with diminishing intensity described for the remaining
Copyright © 2012 SciRes.

follow-up period [24-27,31-33]. Significant improvements were reached to 100% in three of the lower-intensity studies [26,30,33] in which the intervention was directed against two or three lifestyle factors. Three studies
found effects on two of the expected three lifestyle factors (67%) [23,28,32]. Four studies with lower intensity
did not demonstrate any effects, despite interventions in
two or three lifestyle factors [25,27,29,31].
In one study, a combination of three interventions was
tested. The intensity was lower in two and higher in one
of the interventions. Significant improvements of the
lifestyle factors were reached in all three interventions
after three months but only in two interventions after 12
months [34]. Two interventions were tested in one study,
one of which was with lower intensity and the second
with higher intensity, without being able to demonstrate
any significant improvements on any of the interventions
[21].
In 12 studies [8,11,22,35-43] the intensity was >20 patient contacts (Table 2). Seven of these interventions
were based on patients initially being housed for four
weeks at an intervention unit for participation in a major
lifestyle and behavioral change program [8,11,22,38,
40-42]. In these studies, intervention focused on at least
three lifestyle factors of which stress was included in all.
Significant improvements were reached in four (100%)
lifestyle factors in two studies [40,42], and in three endpoints (100%) in two other studies. [8,11]. Effects in
three of the expected four lifestyle factors (75%) were
found in two studies [38,41]. Of the remaining studies,
lifestyle changes were reached to 50% in two studies, of
OPEN ACCESS
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which impact on two of the expected four lifestyle factors was described in one study [22] and on one of the
expected two lifestyle factors in the other [35]. In one
study, effect was reached in only one of the expected
three lifestyle factors (33%) [36]. Three studies could not
demonstrate any intervention-related effects [37,39,43].

3.3. Duration
CRP ≤ 3 months was described in five studies [21,24,25,
36,37] (Table 2). Significant improvement were demonstrated on three of the four expected lifestyle factors
(75%) in one study [24] and in another study on one of
the expected three lifestyle factors (33%) [36]. The other
three studies did not demonstrate any lifestyle-related
improvements [21,25,37].
In three studies interventions were tested against each
other, one with a shorter duration and one with a longer
duration [34,35,43]. In one study three different interventions were tested, one with a shorter duration and two
with a longer duration. Significant improvements were
demonstrated on three lifestyle factors after three months
in all interventions (100%) and after 12 months in only
two lifestyle factors (67%) [34]. One study demonstrated
significant improvements on one of the expected two
lifestyle factors (50%) from an intervention of shorter
duration [35]. One study included an intervention with
33 patient contacts in 3 months and another intervention
with 33 patient contacts in 12 months without being able
to show any lifestyle impact in the expected three endpoints [43].
CRP > 3 months was described in 17 of 25 studies [8,
11,22,23,26-33,38-42] (Table 2). Three long- term interventions were among those studies, one of which lasted a
total of two years [33] and the other two for four years
[28,39]. In seven studies with longer duration, lifestyle
changes were reached to 100% [8,11,26,30,33,40,42] (Table 2). These studies differed from each other regarding
the number of endpoint measures.
Interventions related to all lifestyle factors were made
in two of these studies [40,42], against three lifestyle
factors in three studies [8,11,33] and against two lifestyle
factors in two of these studies [26,30]. Of the remaining
studies of longer duration, interventions were made
against all lifestyle factors with significant improvements
on three (75%) in two studies [38,41]; against two to
three endpoints with a goal accomplishment in terms of
lifestyle factors of 50% - 67% in four studies [22,23,28,
32]; and against two to three lifestyle factors without any
demonstrated significant improvements in four studies
[27,29,31,39].

3.4. Content
The studies included different combinations of the deCopyright © 2012 SciRes.

425

scribed intervention content. Limited content, with CRP
essentially based on information and education in CHD
and lifestyle, were described in four studies [23,28-30]
(Table 2). Endpoints were reached in one of these studies
with intervention in two lifestyle factors (100%) [30]. In
two studies, significant improvements were reached in
two of the expected three lifestyle factors (67%) [23,28].
One study could not demonstrate any improvements
[29].
In five studies, CRP was based on an informative and
educational content, supplemented with one other element [24-27,36] (Table 2). Supplement with a practical
content was described in three of these interventions [24,
25,36], supplement with own activity in one study [26]
and a combination of practical content with own activity
in one study [27]. In one study, lifestyle changes were
reached in every endpoint the interventions were directed
against [26]. Significant improvements were found on
three of the four lifestyle factors (75%) in one study [24]
and in another study on one lifestyle factor (33%) [36].
Two studies could not demonstrate any lifestyle related
improvements [25,27].
Three studies compared interventions with different
content among the groups [21,34,37] (Table 2). Supplementing an informative and educational content and
practical content with a third content of self activity was
studied in one of the interventions without proving any
lifestyle-related improvements [37]. This was done also
in one of three interventions in another study [34]. This
study also had an intervention with only one practical
content through group physical training. Significant improvements were found in all three interventions after
three months on three lifestyle factors (100%) and after
12 months in two lifestyle factors (67%) [34]. Two different interventions were described in yet another study,
one of which contained an informative and educational
content combined with a practical content and the other
with the addition of a behavioral content with intervenetion against two lifestyle factors. None were able to demonstrate any lifestyle related improvement [21].
In five of the studies CRP was based on three interventions in various combinations [32,33,35,39,43] (Table 2). The informative and educational content was
combined with both a practical content and a behavioral
content in three studies [33,35,43]. One of these studies
described two interventions that were compared against a
control group where one of the groups was given the
above-described contents and the other group a more
practical content in the form of physical training and
self-directed training activity [35]. Two studies combined
information and education with a practical content and a
self-care activity [32,39]. None of the studies with three
different interventions demonstrated any significant improvement on all four lifestyle factors, but one study
OPEN ACCESS

426

C. Strid et al. / Open Journal of Nursing 2 (2012) 420-430

showed effects on each of the three lifestyle factors studied (100%) [33]. One study showed significant improvements in two of three lifestyle factors (67%) [32]
another study showed significant improvement in one of
the study’s two interventions in one of two expected lifestyle factors (50%) [35]. The remaining two studies did
not show any lifestyle-related significant improvements
[39,43].
Of the included studies, eight contained all four described intervention contents [8,11,22,31,38,40-42] (Table 2). Four studies [8,11,40,42] found significant improvements on all lifestyle factors the interventions were
directed towards (100%) with the difference that the intervention was directed to three lifestyle factors in two of
the studies [8,11] and to all four lifestyle factors in two
other studies [40,42]. Significant improvements were
found in three of the expected four lifestyle factors (75%)
in two studies [38,41]. One study demonstrated significant improvements on two of the four expected lifestyle
factors (50%) [22] One study could not demonstrate any
lifestyle-related significant improvement [31].

4. DISCUSSION
This is the first systematic literature review with the aim
to evaluate the effects of intensity, duration and content
in CRP regarding lifestyle changes in patients with CHD.
From the perspective of intensity, it appeared that the
most significant positive results for lifestyle changes
were made among the studies that described a higher
intensity. Studies with most endpoints and most significant positive results were found among studies of longer
duration. Included studies showed a wide variation in
content, but four different intervention components
emerged. The studies with the most endpoints and most
significant positive results were found in the group that
included all four intervention components.
Several studies described a higher intensity during the
early period of CRP with diminishing intensity during
the remaining time. The initial period after an acute cardiac event is also the time when the need for secondary
preventive efforts both in medical treatment and lifestyle-related efforts is the greatest, with greater possibility to influence the risk factors. Studies with an even
distribution of the contacts were few and generally
showed poorer performance on endpoints. Studies with
lower intensity showed significant improvement on
fewer lifestyle factors, but the interventions were also
targeted towards fewer endpoints and had a more limited
content. Although there is a high grade of evidence for
intervention in dietary change, physical activity and exercise, smoking cessation and stress management, several studies have chosen to study only one or two of
these interventions. International and national guidelines
support multifactorial intervention including the above
Copyright © 2012 SciRes.

lifestyle factors [4,10]. Among studies with higher intensity, seven studies stood out with higher initial intensity,
based on an inpatient, residential stay at an intervention
unit during the first four weeks following inclusion for
participation in a major lifestyle and behavioral change
program directed toward all lifestyle factors. The expected outcomes, and thus interventions toward these
lifestyle factors, in these studies were greater and more
targeted, with 100% significant improvements in four of
these studies [8,11,40,42]. Cobb et al. [44], in a systematic review, studied the effect of interventions on risk
factors for CHD in eight included studies between 1999
and 2004. To achieve change in risk profile, their recommendation was frequent and regular follow-up to observe progress, provide time for questions and to give
encouragement in person or by telephone. In our literature review, 100% goal accomplishments in all expected
endpoints were seen in three of the studies with lower
intensity [26,33-34] and in four studies with higher intensity [8,11,40,42]. However, due to differences in the
number of expected endpoints, the goal accomplishment
rate was considered greater in the groups with higher
intensity, where the endpoint was significant improvements on all four lifestyle factors. This reinforces the
importance of defining the intervention goals and adjusting the intensity and the contents of the intervention.
Patients with highest risk of developing CHD are the
patients who benefit most from preventive measures [4].
For identification of these patients, the primary preventive risk assessment instrument “Systematic Coronary
Risk Evaluation (SCORE)”, can be used. It indicates the
10 year risk to die from stroke or CHD and is based on
risk factors such as age, sex, smoking, systolic blood
pressure and total cholesterol [4]. There is no corresponding risk assessment instrument in the case of secondary prevention. Risk factors such as physical inactivity and exercise, poor diet and negative psychosocial
factors must be added to risk assessment to achieve an
overall assessment of the patient’s total risk.
There is a great difference in duration among the included studies. Half of the interventions of shorter duration showed no significant improvement on lifestyle factors [21,25,37,43]. Reid et al. [43] is the only included
study where the effects of various intervention durations
were compared. No significant improvement were detected to duration, but in both groups positive improvement were seen on cardiovascular and pulmonary function, physical activity, LDL cholesterol, quality of life
and depressive symptoms. Among interventions with
longer duration, seven studies out of seventeen showed
100% significant improvements in the expected lifestyle
factors [8,11,26,30,33,40,42]. The studies that showed
significant improvement on all four lifestyle factors; dietary change, physical activity and exercise, smoking
OPEN ACCESS
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cessation and stress management, were among the studies with long duration [40,42]. These studies had an
abundant content, which affected the results. A richer
content requires probably a longer duration. A study that
intended to study the effects of CRP with or without a
physical training component showed that mortality decreased with longer intervention duration regardless of
the intervention combination [6]. Lifestyle changes require difficult and prolonged work and it is the responsibility of the health care professionals to help patients to
succeed in their work by providing required knowledge,
support and long-term follow-up [45]. Resource availability and different health care professionals are a limitation for long-term follow-up even though they seem to
be important for success. The lifestyle changes that have
been initiated must be maintained, and work on risk factor reduction must continue when care professionals
change. This requires good collaboration among care
professionals and adherence to guidelines.
The contents of the included studies were grouped into
four different intervention contents with different purposes and in various combinations. Information and education about CHD were included in all studies and were
seen as the most basic content and were used as the only
content in four studies [23,28-30]. The results from only
information and education are very limited. This suggests
that CRP must consist of more content components if the
intervention shall have its intended effect. Most commonly, the studies applied an informative and educational content combined with an additional content of a
practical nature or self activity. All four content interventions were applied in eight of the included studies [8,11,
22,31,38,40-42]. Here again, there were studies with
interventions aimed at most lifestyle factors. Six of the
eight studies that reached 100% of the endpoints included behavior oriented content. The reductions of
stress are shown mainly in studies with a behavioral
content. The majority of included studies lacked a behavior oriented intervention, reflecting the fact that behavior oriented interventions require a different qualification of the personnel involved, as well as more contacts for a longer time. There is also contradictory evidence as to what extent stress management affects mortality in CHD [10]. A group-based psychosocial intervention program for women with CHD has shown to improve survival [46]. Significant improvements were seen
on all lifestyle factors the interventions were directed
against in four of the studies with all the content components [8,11,40,42]. Ornish et al. [8,11], with intensive
residential centered intervention was among these studies.
This study also showed that the greater adherence to
CRP participants achieved, the greater were the effects
on lifestyle factors, with greater reduction of coronary
artery stenoses. This intervention was in many aspects
Copyright © 2012 SciRes.
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extreme and was applied to a small population, but the
objective of their study was to study what was possible
and not what was applicable, i.e. show what lifestyle
changes could actually achieve. This type of intervention
is more costly for the healthcare system and also more
demanding for the patient involved, with the conesquence that several people chose not to participate. The
risk is that some patient groups are not reached by lifestyle changes, such as women, elderly people, low income groups and ethnic minorities. Less than 50% of
patients with CHD participate in CRP [47]. Adherence to
lifestyle changes is complex, regardless of intensity, duration and content. The pedagogical tools that affect behavior change play a major role and may explain the
variation in results of different CRP interventions.
This systematic literature review has some limitations.
The grouping of intervention content and duration of
action emerged from the analysis of included studies and
were considered by the authors to be an acceptable classification given how this activity works. Grouping of the
number of patient contacts of ≤20 and >20 times were
more difficult to determine because CRP is usually made
up of so many interventions with different intensity.
Whilst the analysis of the included studies showed that
this was a reasonable classification which facilitated a
comparison of included studies it may be considered as a
limitation of the study. Several of the included studies
had a limited description of both the intervention as well
as of the standard follow-up that the control group received. This limits the opportunity for comparisons and
conclusions. Even though drop outs were a factor assessed in the examination protocol, some of the studies
had a vague explanation of internal drop outs. This reduces the possibilities to present the effects of adherence.
Evaluation of the intervention effects were often in the
form of self-reports by questionnaires to patients on lifestyle changes such as diet and exercise. There is always a
risk that patients overestimate their lifestyle changes [12].
The absence of included qualitative studies means that
we cannot reproduce the patients’ experiences of participation in CRP. Keyword combination limited the selection of articles which may have led to some relevant articles not being identified. However, the articles that were
included met the criteria for inclusion and quality. Even
the restrictive inclusion criteria may have led to exclusion of some relevant articles but these criteria made it
possible to separate articles for the purpose of this study
[48].

5. CONCLUSION
This systematic review shows that the intensity should be
high, the duration long, and the intervention content
should include information, knowledge, practical training,
self activity and behavior modification to achieve effects
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on all four lifestyle factors; dietary changes, physical
activity and exercise, smoking cessation and stress management. Lifestyle changes can be reached in less lifestyle factors (diet, physical activity and exercise, smoking), with a longer duration and a variation of intensity of
contacts but combining with an informative and educational content with an additional content of a practical
nature or self activity. The number of risk factors varies
in patients with CHD. To be resource effective, the patients with highest risk factor profile, and therefore with
the greatest risk of disease recurrence, must be identified
and subject to the most comprehensive intervention. It is
therefore important to establish routines for screening
risk profiles in patients with CHD. It is also important to
continuously evaluate the interventions regarding their
effects on lifestyle factors and, based on this, to improve
CRP for patients with CHD. More studies are needed in
the future where CRP is evaluated with a focus on intensity, duration and content. In addition, more studies are
needed focusing on screening effects in relation to specific actions and their effects on lifestyle factors, diet,
exercise, smoking and stress.
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