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Abstract
Background: Patients and clinicians report that fatigue post-myocardial
infraction (MI) is a bothersome symptom during recovery. Aim: The objective of this study was to explore whether there is a relationship between fatigue, cardiac self-efficacy, stress, breathlessness and physical activity one year
post-MI. Method: Data were collected from a sample of patients diagnosed
with MI one year earlier (n = 125) who responded to a questionnaire package
measuring fatigue, cardiac self-efficacy, physical activity and the symptoms
breathlessness and stress. Correlation and regression analyses were preformed
to evaluate which factors were related to fatigue. Results: The results showed
that cardiac self-efficacy was associated with fatigue (r = −0.611, p = 0.01) and
the regression model, controlling for breathlessness and stress, showed an explained variance of 72% one year post-MI. Physical activity was not significant in this model and did not predict fatigue during this time period. Conclusion: Post-MI fatigue-relief support should rely not only on identification
of fatigue and other concurrent symptoms, but also on identification of cardiac self-efficacy.
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1. Introduction
Prevention measures and acute medical treatment of myocardial infarction (MI)
have contributed to a decreased event rate and to improved survival 30 days
post-MI [1], indicating that today more patients return to work, are able to be
active and participate in society post-MI than was previously the case. Research
has shown that, during the post-MI recovery period, persons experienced illness-related symptoms such as breathlessness and pain [2], stress [3] and fatigue
DOI: 10.4236/ojn.2019.94036
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[4]. High stress post-MI was associated with fear of dying in connection with
discharge [5] [6], but there is a lack of research on how stress influences fatigue
post-MI [7]. However, studies have shown that fatigue has been conceptualized
as a warning sign indicating an accumulation of stress [8] as well as that fatigue
plays a mediating role between stress and perceived poor health. Stress appraisal
seems to be based on personal values, beliefs and goals, and the options for coping are determined by the person’s health and biopsychosocial resources [9]. The
symptom of breathlessness post-MI appears to predict fatigue two months
post-MI, and both indications are associated with less physical activity six
months post-MI [10]. It can be difficult to distinguish clinical symptoms of heart
failure or other pathological conditions from simple physical decline in middle-age and among older persons [11]. However, a Cochrane review showed
important benefits of exercise-based cardiac rehabilitation in people with cardiac
heart disease (CHD) in the form of improvements in health-related quality of
life, compared to people with CHD who did not exercise [12].
Fatigue is a common symptom among almost half of people treated for MI [2]
and predicts lower health-related quality of life during the recovery period after
the cardiac event [13]. The consequences of fatigue in daily life include a sense of
reduced ability to manage daily life activities [14]. Two years after the heart attack, the degree of fatigue with or without coexisting possible/probable depression has been shown to remain higher in comparison with the general population [15]. The symptom of fatigue during post-MI recovery seemed to be predicted by experiences of stress and breathlessness and could be reduced by use of
coping strategies characterized by “changes in values” [16].
The most recent guidelines for cardiovascular rehabilitation underline the
importance of focusing on more than just physical health during the rehabilitation process, because rehabilitation is not sufficiently effective if patients’ psychosocial condition is not adequality considered [17]. Use of a combination of
psychological and physical interventions, rather than only focusing on pathology
prevention, provides a systematic approach to generating a more comprehensive
and potentially more useful etiological summary. Experiencing symptoms, for
example fatigue, often has meaning beyond the diagnosis and provides a basis
for expressing vulnerability and fears [18]. By measuring subjective experience
of symptoms, the analyst can offer insights into the personal meaning of illness
as well as information about bodily and social restrictions [19].
Among the (psychological) factors that play a protective role post-MI,
self-efficacy is an important factor that has been shown to predict a wide range
of effective health-promoting behaviors in the context of illness [20] [21] [22].
Self-efficacy theory states that psychological processes, whatever their form, alter
the level and strength of self-efficacy. Expectations of a person’s self-efficacy determine whether coping behavior will be exhibited and how long it will be sustained in the face of obstacles and aversive experience. Self-efficacy beliefs are
said to influence not only the courses of action pursued, but also the effort exDOI: 10.4236/ojn.2019.94036
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pended and endurance shown when facing difficulties. In the context of illness
management, self-efficacy beliefs refer to a person’s confidence in his/her ability
to successfully execute health-related behaviors [23]. Comparable to general and
specific perceived competence, self-efficacy can be disease- or behavior-specific
[24]. Self-efficacy is a vital factor in both initiating and maintaining health behaviors in persons with coronary artery diseases. Studies have indicated that factors related to a subject’s perception of the disease are more likely to be associated with cardiac self-efficacy than with disease knowledge. These findings
could be used in clinical practice to consider persons’ perceptions of their coronary heart disease and awareness of risk factors as well as to encourage cardiac
self-efficacy so as to promote health behaviors [25]. Low cardiac self-efficacy was
found to predict increased risk for heart failure and hospitalization in persons
with stabile coronary heart disease [26]. Also, persons with poor self-efficacy regarding physical activity have a significantly higher incidence of cardiovascular
events [21]. The Cardiac Self-efficacy scale (CSE scale), developed by [27], has
been used to measure specific self-efficacy regarding both symptom interpretation and function and refers to persons’ ability to manage illness-specific outcomes.
There is still no evidence concerning how post-MI fatigue can be prevented or
treated. It is possible that cardiac self-efficacy could be a fruitful approach to investigating persons’ self-efficacy beliefs regarding dealing with recovery post-MI
and, thereby, to preventing or treating fatigue. Therefore, the present study aim
is to explore whether there is a relationship between fatigue, self-efficacy, stress,
breathlessness and physical activity one year post-MI.

2. Method
2.1. Design
This was a cross-sectional questionnaire survey with a descriptive design aimed
at investigating what factors are associated with fatigue one year post-MI. Mapping factors associated with fatigue over time may allow us to find relationships
when there is no significant difference in fatigue between two months and one
year post-MI.

2.2. Population
The present one-year follow-up study consisted of 125 of the 164 persons who
met the diagnostic criteria for MI between March 2011 and March 2012 (in a
coronary care unit in western Sweden) and who completed the questionnaire
items measuring fatigue, self-efficacy, stress, breathlessness and physical activity
one year post-MI (response rate 75%). Eligible for inclusion were persons ≤ 75
years with confirmed MI based on electrocardiographic, symptom and enzymatic criteria.
The sample consisted of 28 women and 97 men who could speak and understand Swedish as well as read and comprehend the study instructions.
DOI: 10.4236/ojn.2019.94036
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2.3. Instrument
The Swedish version of the CSE scale [27] (Sullivan et al., 1998) has been validated and is used as a tool, combined with in-depth dialog, to promote person-centered care in clinical practice [28] (Fors, Ulin, Cliffordson, Ekman, &
Brink, 2014). It consists of 12 items, and responses are made on a 5-point Likert
scale (0 = not at all, 1 = somewhat confident, 2 = moderately confident, 3 = very
confident, 4 = completely confident). The questionnaire was confirmed with one
global dimension and is equally suitable as a three-factor model including the
subscales: control symptoms, control illness and maintaining function.
The Somatic Health Complaints Questionnaire (SHCQ) [29] measures somatic health problems and investigates four dimensions: pain, breathlessness, fatigue and unrest (How have you felt the past week?). It consists of 13 items rated
on a 6-point scale ranging from “never” to “always” during the past week. For
the pain dimension, the possible range was 4 - 24, for the breathlessness dimension the range was 2 - 12, and for the unrest dimension the range was 3 - 18.
Higher scores indicate more severe somatic health problems. In the present
study, the fatigue dimension was excluded from the analysis due to the use of
another fatigue inventory.
The Post-Myocardial Infraction Fatigue (PMIF) scale [30] is a new Swedish
questionnaire validated to measure post-MI fatigue in three dimensions: physi-

cal, mental and cognitive fatigue. It is also suitable for summing the items to obtain a total score representing a global post-MI fatigue dimension. The PMIF is
validated based on empirical data gathered in coronary heart disease contexts,
ending in a psychometric evaluation. The PMIF consists of 15 items rated on a
5-pointscale ranging from “not at all” to “all the time”. (How often have you ex-

perienced X during the past week?)
Stress was measured using a single-item measurement of stress symptoms
[31]. This item converges with items on psychological symptoms, well-being and
sleep disturbance and covers the general experience of stress. (“Stress refers to a

situation in which a person feels tense, restless, nervous or anxious or is unable
to sleep at night because his/her mind is constantly troubled. Do you currently
feel this kind of stress?”) A 5-point rating scale ranging from “not at all” to “very
much”, with a possible total score range of 1 - 5. Higher scores indicate greater
stress. The convergent validity of the single-item measure of stress symptoms
was confirmed; the measure was useful in assessing associations between stress
and fatigue and could therefore indicate post-MI fatigue experiences [32].
Self-reported physical activity level was rated on the modernized 4-level Saltin-Grimby Physical Activity Level Scale (SGPALS), which was originally developed by Saltin and Grimby [33]. A single question is used: “How much do you

exert physically activity during last three months?” Four response options were
given, making up the four self-reported physical activity groups: physically inactive, some light physical activity, regular physical activity and training and regular hard physical training for competition sports. This scale differentiates beDOI: 10.4236/ojn.2019.94036
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tween participants who are primarily sedentary (level 1), engage in light physical
activity (e.g., walking, ordinary gardening, bicycling to work and dancing) for at
least two hours a week (level 2), report at least two hours a week of moderate
physical activity (e.g. aerobics, tennis, dancing, swimming, playing soccer, heavy
gardening; level 3), or engage for at least five hours a week in vigorous activity
on several occasions (level 4). The scale has shown good validity and reliability
[34].

2.4. Data Collection Procedure
The respondents were consecutively recruited by three research nurses during
the first week in a coronary care unit in western Sweden from March
2011-March 2012. The respondents had been treated for MI and were asked to
participate in a longitudinal study of health post-MI conducted two months, one
year and two years after MI by the first author as well as to complete the follow-up questionnaires. The inclusion criteria were ≤75 years of age and meeting
the diagnostic criteria for MI. The exclusion criteria were communicative disabilities, cognitive disorientations and other severe diseases [16].

2.5. Statistics
SPSS statistical software version 21 was used. Imputation was used to replace
missing variables with the average value for the item. Six variables were missing
across all questionnaires. Descriptive statistics are presented as means and standard deviations (SD), and analytic statistics comprise correlation analyses. Both
parametric and nonparametric (Spearman) correlations were calculated, however, no major discrepancies were found. To identify predictors of fatigue and to
what extent they predict fatigue one year post-MI, a regression analysis was performed.

2.6. Ethical Considerations
The Regional Ethical Review Board in Gothenburg (720-10) approved the study.
The participants were informed about the study aim and procedures both in
writing and verbally and were given adequate time to consider participation
during the first week in hospital. Data collection was performed by trained research nurses. Informed written consent was obtained from those who wished to
participate.

3. Results
3.1. Background Characteristics
One year after myocardial infarction, 125 persons of the 165 persons from baseline completed the questionnaire package. The majority were men (77%), and
the mean age was 63.8 ± 7, range 44 - 75. Thirty-nine percent were employed
and 83 percent were cohabiting one year post-MI. Demographics and clinical
data are presented in (Table 1).
DOI: 10.4236/ojn.2019.94036
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Table 1. Clinical characteristics of the study population (N = 125).
Range
Age, mean (SD) and range

63.8 (7.0)

Women, n (%)

28 (23)

44 - 75

Intervention, n (%)
Percutaneous Coronary Intervention, n (%)

82 (65)

Coronary Artery Bypass Graft, n (%)

5 (4)

Smoking, n (%)

7 (6)

Cohabit, n (%)

103 (83)

Occupationally employed, n (%)

49 (39)

Physical activity, n (%)
Mostly sitting still

23 (19)

Light physical activity

66 (54)

More grueling activity

28 (22)

Intense regular exercise

5 (4)

3.2. Descriptive Statistic
The mean of Post-Myocardial Infraction Fatigue (PMIF) scale was 15.99 ± 12.42
and Cardiac Self-efficacy 34.39 ± 7.53. Descriptive statistics for variables included in the univariate analysis are presented in (Table 2).

3.3. Univariate Analysis
The univariate analyses identified associations between fatigue and the independent variables stress (p = 0.790), breathlessness (p = 0.509), physical activity (p =
−0.319) and self-efficacy (p = −0.611). The p-values from the univariate analysis
for fatigue are listed in (Table 3).

3.4. Multiple Regression Analysis
The multivariate regression analyses aimed at identifying how much of the variance in fatigue could be explained by the regression model, which included
cardiac self-efficacy (r2 = 0.373), symptoms of breathlessness (r2 = 0.259) and
stress (r2 = 0.623). The regression model summary explained 72.4 percent of the
variance in fatigue.
The stress variable made the greatest unique contribution (Standardize beta
coefficients = 0.593), although cardiac self-efficacy (Standardize beta coefficients
= −0.218) and breathlessness (Standardized beta coefficients = 0.204) also made
a statistically significant contribution to explaining the variance in fatigue. The
R-square and Standardized beta coefficients are presented in (Table 4).
Stress had the greatest influence; each unit increase in stress increases fatigue
by 0.79 units, while each unit of cardiac self-efficacy decreases fatigue by −0.61
units. Also, breathlessness was identified as being associated with and increasing
fatigue by 0.51 units.
DOI: 10.4236/ojn.2019.94036
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Table 2. Descriptive statistics on variables.
Post-Myocardial Infarction
Fatigue Scale (PMIF)

15.99 ± 12.42

13

125

0 to 45

0 - 45

Cardiac Self-Efficacy

34.39 ± 7.53

35.5

124

14 to 48

0 - 48

Breathlessness

4.90 ± 2.39

4

125

2 to 11

2 - 12

Stress

2.09 ± 1.08

2

125

1 to 5

1-5

Physical Activity

2.13 ± 0.75

2

121

1 to 4

1-4

Table 3. Correlations between post-myocardial infarction fatigue scale, cardiac
self-efficacy, breathlessness, stress and physical activity.
Scale

1

2

1) PMIF

1

−0.611**
1

1

2) Cardiac self-efficacy
3) Breathlessness

3

4

5

0.509**

0.790**

−0.319**

−0.328**

−0.506**

0.402**

0.363**

−0.275**

1

−0.188*

4) Stress
5) Physical activity

1

**Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 0.05 level (2-tailed).

Table 4. Regression analysis. Explaining 72.4% of the variance on fatigue one year
post-MI.
R2

Standardized
Coefficients Beta

Sig.

Cardiac self-efficacy

0.373

−0.218

0.01

Breathlessness

0.259

0.204

0.00

Stress

0.623

0.593

0.00

Physical activity

0.102

−0.064

0.240

The final correlation included CSE
breathlessness and stress

0.724

0.269

0.00

4. Discussion
The study showed a clear association between fatigue and stress, cardiac
self-efficacy, physical activity and breathlessness one year post-MI. Physical activity and cardiac self-efficacy showed a negative correlation with fatigue, which
means higher levels of self-efficacy and physical activity could decrease fatigue
one year post-MI.
Physical activity is important in secondary coronary heart disease (CHD)
prevention [35]. It is also important when persons, post-MI, experience anxiety
and fear another MI again [36]. Fatigue significantly influenced physical activity
post-MI [37], and 22% - 40% persons do not meet the physical activity recommendations for cardiovascular benefits [38]. Our results did not find physical
activity to associate with fatigue one year post-MI, Physical activity is a measure
on its own, but due to the combination of other factors its effect disappears in
the regression analysis. However, physical activity is an “easy measure to perDOI: 10.4236/ojn.2019.94036

402

Open Journal of Nursing

U. Fredriksson-Larsson

form”, and our results show that it is associated with decreased fatigue, breathlessness and stress as well as increased self-efficacy.
According to European guidelines, health and medical care professionals need
to consider whether there is sufficient focus on patients’ psychosocial condition
during the rehabilitation process [17], though there are no recommendations in
the guidelines for measures to prevent post-MI fatigue. It is important to implement psychological interventions in rehabilitation therapy, the aim of such
interventions being to improve patients’ quality of life by managing their illness
representations and strengthening their sense of personal control in adhering to
intervention activities. Studies have indicated that factors related to a subject’s
perception are more likely to be associated with self-efficacy than with disease
knowledge [25] which underscores the importance of considering illness representations and cardiac self-efficacy beliefs in efforts to improve well-being among
cardiovascular disease patients [39]. The present study indicates that cardiac
self-efficacy is the only variable that predicted fatigue (in a negative correlation)
and is an important factor for fatigue relief post-MI. Also in the present study,
cardiac self-efficacy shows associations in the univariate analysis with decreased
stress and breathlessness, both of which are significant as regards developing fatigue symptoms post-MI.
The study showed an association between stress and fatigue two months
post-MI, but also a significant difference in fatigue level between persons who
experienced high stress and persons with low stress [32]. Our regression analysis
one year post-MI revealed that stress and breathlessness were associated with fatigue. The univariate analyses showed that stress and symptoms of breathlessness decreased when cardiac self-efficacy was high. Also, physical activity level
decreased with higher levels of stress. Earlier studies have shown that improvements in cardiac self-efficacy one year after cardiovascular disease enable better
self-management of cardiovascular lifestyle with regard to physical activity and
food choice [40] and that self-efficacy can be changed through nursing interventions [41]. Early intervention, continuous monitoring and support of persons’
ability to manage their symptoms are important in promoting their confidence
in long-term management of long-term management of lifestyle changes [42]
and significant improvements in behavioral outcomes [43], which could be important steps in a fatigue-relief strategy.

5. Conclusion
In cardiac rehabilitation programs today there are typically few or no recommendations at all concerning strategies for dealing with fatigue post-MI. The
present findings indicated that post-MI fatigue-relief support may rely not only
on identification of fatigue and other concurrent symptoms, but also on
identification of cardiac self-efficacy.

Limitations
In the present study, the inclusion criteria were having received a diagnosis of
DOI: 10.4236/ojn.2019.94036
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myocardial infarction and being younger than 75 years of age. Today the proportion of older people is increasing and thus, persons older than 75 years must
be tested further. Moreover, the present study was cross-sectional, which could
be seen as a limitation. Despite these limitations, the present results contribute
to our understanding of self-efficacy and its association with post-MI fatigue.
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