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Abstract
Background: Experienced emotions can affect the outcome of, and adherence to a cardiac rehabilitation program, and
patients coping with an illness. With more awareness of the expressed emotions, health professionals might be better able
to understand the reactions of patients and to improve the support needed for coping. Living with an Implantable Cardioverter Defibrillator can lead to anxiety and depression. Focus on the intensity of the primary emotions might be a
potential to prevent development of these psychological states.
Objectives: The aim of this paper are 1) to describe the intensity of primary emotions in patients after implantation of an
Implantable Cardioverter Defibrillator and 2) to compare them with both the intensity of primary emotions in patients with
a recent Myocardial Infarction and with a healthy population.
Method: The intensity of primary emotions in patients receiving an Implantable Cardioverter Defibrillator was measured
by a survey using the Emotions and Health Scale. The survey was carried out as part of a randomized clinical trial the
COPE-ICD trial (ID: NCT00569478) and is regarded as post-hoc explorative analysis. All data were collected from
October 2007-November 2009. A total number of 154 patients were needed in the trial. The data collected were compared
with secondary data from patients who had recently suffered a Myocardial Infarction and from a healthy population. SPSS
version 18.0 was used to analyze the data using t-test, chisquare and F-test.
Results: One hundred and ninety-six patients were invited to fill in the questionnaire. It was completed by 182, a response
rate of 93 %. Patients with a newly implanted Implantable Cardioverter Defibrillator experienced an increased intensity of
joy, sadness, disgust, anticipation, anger, fear and surprise. No difference was found regarding the intensity of the primary
emotions when the group of patients was divided according to occupation or age. A significant increase in the negative
emotions sadness, disgust, anger and surprise was observed in women and in patients who receive the Implantable
Cardioverter Defibrillator as a secondary prevention. The combination of increased senses of fear and surprise is unique to
patients receiving an Implantable Cardioverter Defibrillator. The intensity of the primary emotions in patients with a
newly implanted Cardioverter Defibrillator was comparable to the intensity in patients with a myocardial infarction, but
the experience of anticipation and fear was markedly increased in patients with an Implantable Cardioverter Defibrillator.
Conclusion: Women and patients who receive an Implantable Cardioverter Defibrillator as secondary prevention
experience a significant increase in the negative emotions sadness, disgust, anger and surprise.
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1 Introduction
An essential task in health care is to support patients who must adapt to a new life situation. To understand their emotional
reactions and their importance for coping with an illness, it is necessary to identify the experienced emotions during this
time.
To report a patient’s response to an illness it is usual to refer to their reaction or emotional status, and often health
professionals describe patients as “anxious” or “depressed” [1]. Thereby pathological terms are used to describe the
patient’s emotional reaction. However anxiety and depression may be related to the basic emotions [2-4]. From this
perspective the best way to prevent patients from developing anxiety and depression during their recovery after an illness
is to focus on the precursor (emotions) rather than the possible outcome (anxiety and depression) [5].

1.1 Emotions and illness
Emotions are an integral and important part of human existence. Despite a fundamental acceptance of emotions as a
significant part of the human condition, there is little factual knowledge about how the emotions influence the way humans
master an illness process [1]. Illness can be an unpleasant experience and the accompanying experiences will inevitably
lead to a fundamental reaction [5]. It might be that most patients emotional reactions are a defence, linked to a healthy
survival strategy. These reactions may give expression to patients' needs for coping [1].
The experienced emotions can affect the outcome of and adherence to a rehabilitation program. Psychological distress can
influence patients’ adherence and improvement in cardiac rehabilitation [6, 7]. One study found that patients who were
emotionally affected after a myocardial infarction adhered more closely to a rehabilitation program [8].
How patients cope with illness is also affected by their experienced emotions. Patients with higher scores of mood
disturbance have been found to be more impacted by stress and have difficulty in coping with an injury [9] or in adapting to
life with an Implantable Cardioverter Defibrillator (ICD) [10].

1.2 Living with an ICD
Treatment with ICD has reduced mortality remarkably during the past 20 years. This has resulted in new, more extensive
guidelines for the implantation of ICDs [11-14].
The implantation of an ICD eliminates a part of the fear of sudden cardiac arrest, but can cause new fear and lifestyle
limitations [15]. Living with an ICD can lead to anxiety, depression, fear and avoidance of situations, places and objects that
patients associate with ICD shock. This has often led to social isolation, avoidance of physical activity, including sexual
activity and mood disturbances [16-21]. Some patients are at risk of poor psychological adaptation attributable to their
personality profile [22]. Furthermore negative emotions might be the cause rather than the result of arrhythmia, and that
psychological stress and distress can increase the risk of shock [23, 24]. In addition posttraumatic stress disorder has been
identified as a serious mortality risk for patients living with an ICD [25].

1.3 Primary emotions
Symptoms of anxiety and depression are used in many studies to appraise experienced emotions. These psychological
states develop based on a complex combination of emotions and thoughts, whereas for example fear and sadness are welldefined emotions connected with a specific experience in life [26].
Emotion theorists [27, 28] describe emotions as a basic set of influences, each with unique variations shaped by individual
experiences. Each emotion has a functional or adaptive property specific to the continually changing environment [1].
Published by Sciedu Press
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Plutchik [29] identified eight primary emotions: joy, sadness, agreeableness, disgust, anticipation, anger, fear and surprise.
According to Plutchik [29], these “basic” emotions are biologically primitive and have evolved in order to increase the
reproductive fitness of the animal. The concept primary is used as these emotions are fundamental for all other emotions.
Knowledge and accurate identification of the emotional consequences of illness can help nurses support the patient during
recovery [1]. Sadness, anger, disgust and surprise are considered to be negative emotions, and a remaining increased
intensity of these emotions might lead to development of anxiety and depression (see Table 1) [5]. With more awareness of
expressed emotions, health professionals might be better able to understand patients’ reactions and to improve the support
needed for coping with illness. The purpose of this study was to identify the primary emotions in patients after
implantation of an ICD and to illuminate whether the experienced emotions differ from other populations.
Table 1. Primary emotions according to Plutchik [28, 29]
Positive
Joy: an absence of mental and physical stress, light heartedness and a sense of harmony and freedom.
Agreeableness: related to the experience of recognition and association.
Anticipation: connected to the development of expectations, which is influenced by the humans’ exploratory behaviour, play and
attention.
Fear: a transient feeling that depends on an immediate threat
Negative
Sadness: results in a slowing down of mental and physical function.
Anger: activated by the experience of physical and mental limitation or if a desired target is restricted or obstructed.
Disgust: a defence against infection.
Surprise: has the intend to stop and orientate.

The survey was administered as part of the COPE-ICD trial [30] and was examined as post-hoc explorative analysis. The
COPE-ICD trial was a randomized clinical trial that examined the effects and meaning of a comprehensive rehabilitation
program for ICD recipients [30]. The setting for the COPE-ICD trial was a large university hospital with a volume of
approximately 300 first time ICD implantations every year.

2 Method
The aims of the present study were to:
1) Describe the intensity of primary emotions in patients after implantation of an ICD.
2) Compare the intensity of primary emotions in patients with an ICD with the intensity of primary emotions in
patients with a recent Myocardial Infarction (MI) and a healthy population.

2.1 Design
The Emotion and Health Scale was used in the COPE-ICD trial to examine the potential effects of rehabilitation on
primary emotions and to describe the trajectory of primary emotions over time in patients with ICD. This paper is a report
on the baseline measures of the Emotion and Health Scale. The outcome of the COPE-ICD trial concerning the primary
emotions will be published in a future paper.
The data from patients after a MI and a healthy population are drawn from an English study where the Emotion and Health
Scale was used [5]. In the English study a cohort of 150 healthy university students and 80 patients with a first-time MI was
enrolled.

2.2 Inclusion
Patient who received an ICD for the first time, and who agreed to participate in the entire program, was included in the trial
prior to hospital discharge.
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2.3 Exclusion


Patients who did not understand the study instructions.



Patients under the age of 18.



Patients who were diagnosed with a psychiatric disease.



Patients with other somatic disease, where recovery might influence the study.



Patients who were not given permission by their physician to participate in the physical training program were
excluded before randomization.

Due to local policies, patients were not asked to participate if they were eligible for pharmaceutical trials. Reasons for not
fulfilling inclusion criteria were: other somatic diseases (n=49), psychiatric disease or cognitive dysfunction (n=20),
language (n=11). A total of 196 patients were included during the inclusion period.

2.4 The Emotion and health scale
The Emotion and Health Scale was developed [5] based on a functionalistic theory of emotions [29]. The scale is based on
the assumption that each emotion influences the behaviour of individuals and evokes different motivational goals, which
directly affect the adaptation to the new situation. The questionnaire measures the intensity of the primary emotions of the
respondent.
The Emotion and Health Scale consists of 24 questions that represent the eight primary emotions. Each emotion is
identified by three questions with five possible answers. The possible answer ranks the intensity of experienced emotions
from "not at all" to "intensely". The questionnaire response "not at all" was given the value 1 and "intensely" had the value
5. In determining data were the values of the three questions that all represented the same feeling merged, why the total
minimum score for each emotion is 3 and maximum score is 15.

2.5 Validity and reliability
The Emotion and Health Scale has been validated in several ways [5]. Construct validity was checked by comparing a
healthy group of students with a group of patients with myocardial infarction. Content validity was checked by having a
panel of experts critically review each statement in the questionnaire and verify the relation to each emotion. The
questionnaire was face-content validated by a pilot-study.
To use the Emotion and Health Scale in a Danish context the questionnaire was translated into Danish. To validate the
translated material the questionnaire was translated back into English by a non-involved translator so that discrepancies
could be identified and corrected [32]. The reliability of the translated questionnaire was tested by Cronbach’s alfa for each
of the eight emotions. It ranged from 0.32 to 0.75.

2.6 Data collection
The Emotion and Health Scale was distributed to all enrolled subjects together with all baseline questionnaires from the
COPE-ICD trial [30] while the patients were hospitalized for ICD implantation. All questionnaires were collected again
before patients were discharged, resulting in a response rate of 93 %. Demographic and clinical data were also collected
during the hospitalization. A blinded investigator performed data collection and administration.

2.7 Ethical considerations
The trial was approved by the regional Ethics Committee (j.nr. H-B-2007-014), National Data Security (j.nr. 2007-41
-0932) and registered at Clinical Trials.gov (ID: NCT00569478). Patients were asked to participate in the study after
receiving oral and written information, and were given time to reflect on their participation before given written informed
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consent. All data material was treated in confidence and patients were assured anonymity. The study follows the recommendations of the Declaration of Helsinki II [31].

2.8 Data analysis
Questionnaire responses were converted to numerical scores using standard methodologies [32]. SPSS version 18.0 was
used to analyze the data. Statistical significance was set at p<0.05. Continuous data were checked for normality of
distribution by F-test. The baseline characteristics are presented by number and percentage. The mean scores of the 8
subscales in the Emotion and Health Scale were calculated. Then comparisons were made by two independent sample
T-tests for the mean difference between two independent samples e.g. indication, job, age, sex and LVEF. To check for
non-response bias a response analysis using T-test and χ2-test was carried out by gender, job, indication and age.

3 Results
3.1 Demographics
Characteristics of patients included are given in Table 2. Mean age was 58.4; 79 % was men and 66 % of the population
had the ICD implanted as primary prevention of sudden cardiac death (95 % CI= 59.9 - 73.5).
Table 2. Baseline demographic and clinical variables
Variables

Patients included in COPEICD (n = 196)

Total of patients receiving an ICD in Denmark
October 2007 – November 2009 (n= 2066)

Age (years), mean (SD)

58.4 (13.1)

62.3

Female

41 (21)

434 (21)

Male

155 (79)

1632 (79)

Demographics variables
Sex n (%)

In job, n (%)
Yes

91 (46)

No (retired or unemployed)

103 (53)

Not indicated

2 (1)

Clinical variables
Indication, n (%)
Primary

130 (66)

1069 (52)

Secondary

66 (34)

997 (48)

Symptoms:
Atrial fibrillation

48 (25)

Ventricular fibrillation
NYHA I
NYHA II
NYHA III
NYHA IV
History of HF
Hypertension

40 (20)
48 (25)
86 (44)
56 (29)
3 (2)
149 (76)
41 (21)

22
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3.2 Response analysis
The response analysis showed no significance between respondents and non-respondents (gender: p = 0.74, job: p = 0.79,
indication: p = 0.56 and age: p = 0.37).

3.3 Intensity of primary emotions
Table 3 shows the mean scores of the collected data from the survey. The data from patients after a MI and a healthy
population are drawn from an English study where the Emotion and Health Scale was used [5]. Compared to the healthy
population the intensity of all the experienced feelings, except agreeableness, is increased in patients after receiving an
ICD. The experience of joy, anger and surprise is not significantly different for patients receiving an ICD and after a MI.
Table 3. Differences between patients receiving an ICD, patients after a MI and healthy students
Joy

ICD (SD)

95 % CI

MI (SD)*

University-students (SD)*

10.7 (3.4)

10.2 – 11.3

10.7 (1.8)

9.3 (2.2)

Sadness

8.9 (3.0)

8.4 – 9.3

8.3 (3.3)

4.3 (1.5)

Agreeableness

8.7 (3.4)

8.2 – 9.2

10.6 (2.4)

9.0 (2.0)
4.4 (1.6)

Disgust
Anticipation
Anger

5.9 (2.9)

5.4 – 6.3

7.3 (3.2)

10.1 (2.9)

9.7 – 10.5

7.4 (1.7)

7.4 (2.0)

7.4 (5.1)

6.6 – 8.1

7.9 (3.6)

3.8 (1.4)

Fear

7.5 (2.1)

7.2 – 7.9

6.6 (2.2)

4.9 (1.9)

Surprise

9.7 (3.0)

9.2 – 10.1

9.5 (2.7)

4.9 (1.6)

*significance calculated using non-parametric test

Table 4. Differences between scores on The Emotions and Health Scale of patients receiving an ICD
Variables
Sex
Male(SD)
n= 143
Female(SD)
n= 39
P
Indication
Primary(SD)
n= 122
Secondary(SD)
n= 60
P
LVEF
< 35 (SD)
n= 119
≥ 35
n=61
P

Joy

Sadness

Agreeableness

Disgust

Anticipation

Anger

Fear

Surprise

11.2(3.3)

8.4(2.9)

9.3 (3.2)

5.4(2.6)

9.9 (2.7)

6.6(3.0)

7.2(1.7)

9.6(2.9)

9.1(3.5)

10.6(2.8)

6.5 (3.2)

7.5(3.3)

10.9 (3.2)

10.1(9.1)

8.9(2.9)

10.1(3.2)

0.001

< 0.001

< 0.001

0.001*

0.048

0.028*

0.001*

0.324

10.8(3.5)

8.5(2.9)

8.9 (3.5)

5.5(2.7)

9.8 (2.8)

6.8(3.3)

7.2(2.1)

9.2(3.0)

10.6(3.3)

9.7(2.9)

8.2 (3.0)

6.5(3.0)

10.6 (2.8)

8.4(7.5)

8.1(2.3)

10.7(2.7)

0.77

0.015

0.177

0.036

0.068

0.061

0.018*

0.002

11 (3.5)

8.7 (2.8)

8.8 (3.6)

5.7(2.7)

10.2 (2.8)

7.5(5.8)

7.3(1.8)

9.5(3.0)

10.4(3.4)

9.2 (3.2)

8.3 (3.0)

6.2(3.2)

9.9 (3.1)

7.2(3.7)

8.1(2.6)

10.0(2.9)

0.28

0.32

0.37

0.25*

0.66*

0.02

0.36

0.43

*significance calculated using non-parametric test

3.4 Differences according to gender, job, age, indication and ejectionfraction
There were no significant results found when the group of patients receiving an ICD was divided according to employment
status or not. To investigate whether age had an influence on the intensity of the primary emotions, the results were divided
according to the age of the included patients. The age of 65 was applied, since 65 is the retirement age in Denmark. There
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was no significant difference found in the intensity of the primary emotions according to age. Table 4 shows the results
from patients receiving an ICD divided according to gender, indication and left ventricular ejection-fraction.

4 Discussion
This study was a survey investigating the intensity of primary emotions in patients after implantation of an ICD. We found
that all primary emotions except agreeableness were increased after implantation of an ICD, when the results were
compared to the intensity of primary emotions in a healthy population. Gender was found to be an important variable,
since there was a significant difference in the intensity of most of the primary emotions between men and women.
Indication for receiving the ICD was also found to effect which primary emotions were intensified. Patients who received
the ICD for primary indication experienced less increase in the negative emotions, then patients receiving the ICD as
secondary indication.

4.1 The intensity of the primary emotions
The experience of joy can be seen as a normal reaction for both patients who just received an ICD and patients after a MI,
since the intensity of joy is elevated compared to the healthy group of students.
Both patients receiving an ICD and patients who recently experienced a MI reported an increased intensity of sadness
compared to the healthy group of students. An increased level of concern or sadness just before and after implantation of
an ICD has earlier been reported [19].
When the results from our survey are compared to the results from the study by Bowman, Watson and Trotman-Beasty [5]
it confirms that the feeling of agreeableness does not change significantly during either the experience of an MI or
implantation of an ICD.
The emotion of disgust is significantly increased for patients after an MI, but not for patients who newly received an ICD.
One could imagine that having a foreign object like an ICD implanted would lead to disgust, but this assumption cannot be
confirmed in this study. Studies of the experience of living with an ICD do not report the experience of disgust; however
concern with regard to living with an implanted aid is reported [33].
The experience of anticipation is markedly increased for patients after an ICD implantation compared to the healthy group
of students and patients after a MI. Implantation of an ICD eliminates the immediate fear of sudden cardiac death [34] and it
is likely that the experience of fear would be replaced by the experience of anticipation. However, we found that both the
experience of fear and anticipation is elevated in patients after receiving the ICD. Fear of future shocks has been reported,
regardless of whether patients had experienced a shock from the ICD [35]. The experience of fear has been reported to be
increased when measured three and twelve months after implantation of an ICD [36].
The combination of an increased sense of fear and surprise is unique to patients with ICD, compared to the healthy group
and the patients with MI. From this it seems like rehabilitation programs for patients with a newly implanted ICD ought to
focus on how to inform and support the patients during their recovery. The experience of negative emotions might lead to
increased risk of shock from the ICD [23, 24], therefore the observation of the increased intensity of fear and surprise
indicates a need for increased attention for these patients during their recovery.
The intensity of anger is increased for both groups of patients with heart diseases compared to the healthy group of
students. On the Emotion and Health scale the intensity of anger is explored by questions that specifically ask about the
patient’s current health situation and not to the patient’s experience of the hospital stay or the health care system, which the
patient also might direct his or her anger against. The experience of anger in patients after implantation of an ICD has been
described in a study, where the patients outline the feeling of being irritated and dissatisfied with themselves and of having
difficulty accepting the body's physical weakness. The feeling of being confronted with this physical limitation triggered
24
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anger among the patients [37]. According to the results of our survey anger must be seen as a normal reaction for patients
receiving an ICD.

4.2 Differences in the primary emotions in patients after ICD
implantation
Gender: This study found a significant difference in the intensity of the primary emotions between men and women, with
women experiencing a significant increase in the intensity of negative emotions compared to men. Lately there has been
more focus on the meaning of the gender in relation to the symptoms and prognosis of heart diseases [38]. Women are more
emotionally affected by the implantation of an ICD than men and report a higher score of mood disturbance which might
affect the rehabilitation process [10]. Female gender is considered to be an independent risk factor for development of
anxiety after implantation of an ICD [39]. It has been found that women do have an increased risk of developing anxiety and
depression [19, 40], but the opposite result has also been reported [41], and in another study only the development of anxiety
was related to female gender [42]. More research is needed to explore the meaning of gender in relation to the development
of anxiety and depression after implantation of an ICD. The findings in this survey confirm that women seem to be
differently emotional affected by the implantation of the ICD compared to men.
ICD indication: The indication for treatment with ICD is divided into primary prevention and secondary prevention. The
prehistory for patients who receives an ICD can therefore be very different. Some patients can have experienced sudden
cardiac arrest or have a history of extensive electrophysiology testing or medical treatment. Other patients might never
have experienced any symptoms. We found that patients who received the ICD as secondary prevention had a significantly
higher score according for the negative emotions; sadness, disgust, anger and surprise than patients who received the ICD
as primary prevention. The results of our study are comparable to other studies reporting patients receiving an ICD as
secondary prevention to be emotionally affected [33].
Age: In the study of the intensity of the primary emotions just after implantation of an ICD we found no difference in the
results according to age. Whether age has a meaning for how patients react to the life with an ICD has been the focus for
many studies [17, 19, 22, 43, 44], none of these studies reports a difference according to the experience of psychological distress
right after the implantation of the ICD. In those studies that found a difference according to age, this difference was
observed a while after the implantation.
Ejection-fraction: The only significant difference observed when the patients were divided according to ejection-fraction
was the experience of fear. Patients with an ejection-fraction ≥ 35 reported a higher intensity of fear then patients with
ejection-fraction < 35. Decreased ejection-fraction has been reported to lead to anxiety, depression and concern [42], but
again the opposite result has also been reported [25]. Fear can be misinterpreted by health professionals as anxiety [1]. In this
context it would have been expected that the intensity of fear in patients with decreased ejection-fraction would have been
increased compared to patients with an ejection-fraction ≥ 35 but this was not the case in this survey.

5 Limitations of the study
Baseline characteristics for the included patients are compared with data from the Danish ICD Register in Table 2. The
distribution of men and women was identical in the two groups, but according to indication for receiving the ICD, more
included patients received the ICD for primary prevention (66 %; 95 % CI 59.9 – 73.5 versus 52 %). The patients included
in the trial had a mean age of 58.4 while the mean age of the total group of patients receiving an ICD was 62.3. Since the
survey was a part of the COPE-ICD trial, patients who decided to participate, agreed to attend an outpatient program
including psycho-educational consultations and exercise training [30]. This circumstance might affect the decision about
participation and thereby the Emotion and Health Scale score.
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The testing for reliability of the translated version of the Emotion and Health Scale ensured that the obtained value for
anticipation, anger, fear and surprise can be discussed. The developer of the Emotion and Health Scale [5] reports a
Cronbach’s alfa > 0.8 for the entire scale, but for the internal consistency they found it not to acceptable for the emotional
dimensions in the students and only for half of the emotional dimensions in the patients with MI. In our trial the
questionnaire was tested on a larger population and still we see a low Cronbach’s alfa on some of the emotional
dimensions.

6 Implications for practice and future research
If the increased intensity of the primary emotions can lead to depression and anxiety [5] and negative emotions and
psychological stress can increase the risk of shock from the ICD [23, 40], patients with a newly implanted ICD have an
increased need for attention, since these patients experience an increased intensity of primary emotions. Therefore the
development of the intensity has to be monitored and the patients should be supported during their recovery. By focusing
on the intensity of the primary emotions there might be a potential to prevent the negative effect of the experienced
emotions to develop into mental disorders such as anxiety and depression. How health professionals can support patients
during their recovery to prevent the negative emotions from developing into anxiety and depression is a field that needs to
be explored.
To use the Emotion and Health Scale in practice, the tool needs to be developed and validated further to evaluate reliability
in other populations.

7 Conclusion
The major findings from this study indicate that patients after receiving an ICD experienced an increased intensity of joy,
sadness, disgust, anticipation, anger, fear and surprise. The intensity of the primary emotions in patients with a newly
implanted ICD was comparable to the intensity in patients with MI, but the experience of anticipation and fear was
markedly increased in patients with an ICD. Furthermore the combination of an increased intensity of fear and surprise
was unique to patients who had received an ICD.
A significant increase in the negative emotions sadness, disgust, anger and surprise was observed in women and in patients
who received the ICD as a secondary prevention.
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