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Abstract

The causal item of illness perception from Brief Illness
Perception Questionnaire (BIPQ) has no clearly defined response
categories. It restricts the comparison of findings across studies on
illness perception. Therefore, this study analyzed the causal item
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responses and proposed a categorization structure. The cohort
study measurements were conducted at early cardiac rehabilitation
and six months later. Illness perception was assessed using BIPQ
scale with qualitative responses of causal item being independent-
ly coded by two researchers who assigned the responses to cate-
gories using template analysis approach. The study identified
seven main causal categories of illness perception: lifestyle, psy-
chological causes, natural causes, working conditions, body
changes, environmental factors, and other causes. The perception
that acute coronary syndrome is mainly due to lifestyle factors
associates with better health-related outcomes compared to other
causal perceptions. The proposed categorization of BIPQ causal
item could be tested in the future research among different sam-
ples accounting only the main cause.

Introduction

Perception of a person’s illness depends not only on a medical
profile of the disease but also on patient’s attitude towards his dis-
case and its possible threat to health or life. Given this, the illness
perception differs from patient to patient, even with the same dis-
case or under similar conditions (Lambregts, 2017).

Leventhal and his colleagues (1980) were the first ones who
started research on illness perception and had based it on the
Common-Sense Model of illness representation. This model com-
prises five components of illness perception: identity, conse-
quences, time line, cause, and cure (Lau & Hartman, 1983).
According to Leventhal ef al. (1980), the illness perception has
significant implications for how people react to disease, how they
behave (treatment adherence, reduction of risk behaviors, doctor-
patient relationship, etc.) as well as how they manage illness threat
and distress. Moreover, recent studies confirmed that illness per-
ception relates not only to adaptation to disease but disease out-
comes as well (Petrie & Weinman, 2006; Broadbent et al., 2015;
Marke & Bennett, 2017).

The first decade of illness perception research was based on
qualitative studies (Leventhal & Nerentz, 1985). Therefore, the
increasing need for quantitative measure resulted in the first inter-
nationally known scale — the Illness Perception Questionnaire
(IPQ), developed by Weinman et al. (1996) and based on cogni-
tive aspects of illness perception. Quite soon Moss-Motris et al.
(2002) introduced a Revised Illness Perception Questionnaire
(IPQ-R) with a more detailed assessment of illness perception,
additionally covering the emotional component. However, the lat-
ter scale was quite extensive (84 items) and could be burdensome
in severe conditions or among the elderly. Therefore, in 2006
Broadbent et al. constructed a very short scale — Brief Illness
Perception Questionnaire (BIPQ) with nine items only. This scale
is the most used tool in recent research on illness perception.
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The nine items of BIPQ cover nine dimensions of illness per-
ception (Broadbent et al., 2006). The first eight items are quantita-
tive, and the ninth is qualitative: it is an open-ended question
where the participant may indicate the three most important causes
of his/her disease — and rank them by importance. The authors of
BIPQ in their original paper mentioned that the analysis of causal
item is likely to depend on the aims of the study’ and responses are
likely to be categorized (Broadbent et al., 2006). However, this has
been not a common practice: later meta-analysis concluded that
researchers should analyze the causal item more since previously
most studies have omitted this. Typically, the studies that included
causal item have categorized and described the most frequent
responses, among which the psychological stress, genetics, and ill-
ness behaviors were most common (Broadbent et al., 2015).
Nevertheless, the comparison of findings in studies that use differ-
ent categorization is complicated due to overlapping or different
categories and their contents.

The causal dimension of illness perception reflects the
patients’ individual opinion about what led to the onset of his or
her disease (Lau & Hartman, 1983) which is not necessarily med-
ically correct (Leventhal et al., 1997). The perception of illness
causes is often based on personal experience, discussions, and
opinions with the people who are significant to the patient. It
should also be noted that health professionals and media play an
important role in shaping the perception of a certain disease caus-
es, such as stress, environmental pollution or other factors
(Leventhal et al., 1997).

Overall, the research on the causal dimension of illness percep-
tion is scarce. We suggest that the lack of analysis of causal item is
not only due to the time-consuming nature of qualitative response
analysis but also due to the absence of predefined categories for
such responses. This absence of categories may explain the fact
that there are only several studies reporting the causal item in
clearly defined categories, such as by Weinman et al. (1996) or
Duwe et al. (2014). The frame of response categories could enable
the researchers to put the qualitative information of the causal item
to quantitative responses that further could be analyzed and com-
pared at a large scale. Therefore, our aim of this paper was to ana-
lyze the causal item responses empirically and propose the catego-
rization structure for the causal item of illness perception.

Materials and Methods

Procedure and participants

The cohort study was conducted with assessments at the begin-
ning of cardiac rehabilitation (baseline) and six months later. The
baseline measurements took place in April-July 2017 at Kulautuva
Rehabilitation Hospital of Lithuanian University of Health
Sciences Kauno Klinikos, and follow-up was performed six
months later (October 2017 to January 2018). The Ethics
Committee for Biomedical Research, Lithuanian University of
Health Sciences approved the study and its consent procedures
(No. BEC-SP(M)-105). Written informed consent was obtained
from each participant after a full explanation of the study aim and
procedures. The study included patients with acute coronary syn-
drome who met following eligibility criteria: i) Patients aged 18
years and older; ii) Patients with acute coronary syndrome without
surgical intervention; iii) Rehabilitation period not longer than
three days; iv) Ability to communicate in Lithuanian.

In total, 214 patients met these criteria; 10 of them refused to
participate in the study, 5 were urgently transferred to another hos-
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pital, and 4 had a cognitive disorder. Overall, 195 subjects partici-
pated at baseline assessment (response rate 91% of patients meet-
ing the criteria), 175 of them were reached after six months follow-
up (90% of baseline sample). The patients were aged 27 to 89
years, two thirds (67%) being men. Based on the clinical profile,
unstable angina pectoris and myocardial infarction were almost
similarly distributed (48% and 52%, respectively), almost half
(46%) of respondents had recurrent acute coronary syndrome,
while the majority of patients (57%) were classified as Functional
Capacity II by New York Heart Association (NYHA) classifica-
tion. Detailed baseline characteristics of the study sample are pre-
sented in Table 1.

Measures

The baseline measurements were conducted using self-report-
ed questionnaires. If patients were unable or not keen to fill in the
questionnaire independently, the researcher asked them verbally
item by item and filled in the questionnaire herself. The clinical
data were collected from patients’ medical records and their physi-
cians, while sociodemographic indicators were self-reported.

Table 1. Sociodemographic and clinical characteristics of study
sample.

Age
<65 years 71 364
=65 years 124 63.6
Mean=SN, years 67.8+11.35
Median 70.0
Gender
Female 64 328
Male 131 67.2
Residence
Rural 53 272
Urban 142 2.8
Family status
Married 120 61.5
Single 6 3.1
Divorced 16 8.2
Widowed 53 272
Education
Lower than secondary 30 154
Secondary 73 374
Higher 92 472
Diagnosis
Acute myocardial infarction 101 51.8
Unstable angina pectoris 94 48.2
Recurrence of acute coronary syndrome
No 105 53.8
Yes 90 46.2
New York Heart Association class
I 7 3.6
I 111 56.9
1 76 39.0
1\ 1 0.5
Body mass index
<1850 1 0.5
18.50-24.99 4 21.0
25.00-29.99 7 39.5
=30.00 76 39.0
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Illness perception was assessed using the Brief Illness
Perception Questionnaire (Broadbent et al., 2006), consisting of 9
items that represent nine dimensions of the construct. The first
eight items (Consequences, Timeline, Personal control, Treatment
control, Identity, Concern, Understanding, Emotional response)
were assessed using a Likert scale from 0 to 10, comprising the
total score from 0 to 80. The last item (Causes) was open-ended,
asking the patient to indicate and rank the three most important
causes of his/her disease.

The follow-up assessment was conducted by telephone survey
six months after cardiac rehabilitation. The respondents were
asked about their current health condition (related to cardiac dis-
case deterioration) and hospitalization within the last six months.

Formulation of causal categories

For the definition of causal categories from an open-ended
item the template analysis was used. The template analysis is a
type of thematic analysis that is flexible regarding the style and
format of the template that is used. This thematic approach does
not suggest a sequence of coding levels beforehand — rather, it
encourages the analyst to develop themes more extensively where
the richest data are found. The data in template analysis studies are
not only interview transcripts but also other kinds of textual data,
including open-ended question responses on a written question-
naire (Brooks et al., 2015), that were specifically used in this study.

In this study, we tried to define the generic (not disease-specif-
ic) categories of causes. The primary set of possible causal cate-
gories was based on previous research (Weinman et al., 1996;
Moss-Morris et al., 2002; Duwe et al., 2014; Broadbent et al.,
2015) with an opportunity to add emerging new categories. The
analysis of qualitative responses of causal item started with two
researchers’ (authors of this paper) independent coding of respons-
es into the preliminary defined set of response categories that was
later revised and amended. The final set consisted of seven cate-
gories:

» Lifestyle — the action/inaction that is mainly under the personal
control of a patient and that leads to better or worse health.

*  Psychological causes — psychological responses to the social
environment (family, work, etc.) and events as well as person-
ality traits. A person usually feels being unable to control these
factors.

* Natural causes — inherited or unchangeable characteristics of
the body, usually present from the birth or naturally occurring
with aging. A person has no control over these factors.

*  Working conditions — circumstances and factors at workplace,
except psychological causes (such as stress at work). These
factors are avoidable by changing the workplace.

* Body changes — characteristics of the body that change over
time, mainly due to physiological but also to anatomical
responses to environment, lifestyle or illnesses.

» Environmental factors — the surrounding physical environment
that may affect a person’s health. These factors are hard to
avoid because they are widely prevalent and can hardly be
changed personally.

* Other causes — discrete or non-specific responses, also the
causes that cannot be classified to any of abovementioned cat-
egories.

In cases when the respondents did not indicate any cause of ill-
ness, their responses were classified as missing and were not ana-
lyzed. The validity of categorization as the inter-rater agreement
was assessed through Cohen’s kappa coefficient (k) which was
0.92 and could be considered as very high (Fleiss, 1981; Landis &
Koch, 1997).
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Statistical analysis

The data were entered and analyzed using MS Excel and IBM
SPSS 20.0 software. Univariate analysis included means and stan-
dard deviations (£SD) for continuous data and percentages for cat-
egorical ones. Comparisons of means were conducted using
Student’s t-test for independent samples with regard to Levene’s
test for equality of variances. The chi-squared (y?) test and Fisher’s
exact test were used to compare categorical variables between the
groups. The significance level was set at p<0.05.

The importance of causal categories was analyzed using two
analytical approaches. The first approach included only the first
cause mentioned by respondents, i.e. the main perceived cause of
acute coronary syndrome (as discrete variable). It was analyzed as
percentage distributions. The second approach included all three
mentioned causes with taking into consideration the ranking order
and calculating the coefficient of importance for every category:
the cause was rated with 3 points if mentioned as the first, with 2
points — as the second, with 1 point — as the third cause of disease,
and with 0 points — if not mentioned. Thus, every category of caus-
es could be rated from 0 to 3 points — the bigger the score, the high-
er perceived importance. If some of the several mentioned causes
were from the same category, they were counted as one. The com-
parison of two approaches was conducted calculating the
Spearman correlation coefficient (p) which was also used to assess
the associations among the rankings of different causal categories.

Results

Illness perception among acute coronary syndrome
patients

Analysis of illness perception by its dimensions revealed that
the most threatening aspect of acute coronary syndrome was ill-
ness timeline, i.e. perception that the disease will continue quite
long (7.7 pts out of 10, on average). Another two threatening
aspects were feeling concerned about the disease (6.3 pts) and
about its consequences — the representation that the acute coronary
syndrome will affect the life seriously (6.2 pts). Other dimensions
of illness perception had medium or lower levels of threat (Table
2). Comparison of illness perception by the sociodemographic and
clinical profile of patients demonstrated that more threatening
overall illness perception was more characteristic (p<0.05) for
older patients (>65 years), women, and patients with more severe
cardiac condition (NYHA class III-IV). These illness perception
differences were observed mostly due to the different representa-
tion of illness consequences, understanding of the disease, and
emotional response to it. The type of diagnosis was almost not
associated with illness perception, except that the perceptions of
timeline and understanding were perceived as more threatening
among patients with angina pectoris (Table 2).

Perception of illness causes

In total, 93.8% of patients indicated at least one factor that they
perceived as a cause of acute coronary syndrome. The importance
of causal categories was assessed by analyzing the main cause and
the coefficient of importance (Table 3). The comparison of two
approaches showed very high correlation (p=0.99; p<0.001) since
both approaches revealed an almost identical sequence of cate-
gories by importance — the first being lifestyle, then psychological
causes, natural causes, working conditions, body changes, other
causes, and environmental factors.
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In order to assess whether rankings of causal categories are
associated, the correlations were calculated. The results showed
that majority of correlations were very low (p<0.2) except three of
them (P<0.05): lifestyle causes correlated with body changes
(p=0.25) and with psychological causes (p=0.24), while natural
causes correlated with working conditions (p=0.21).

Further, the seven causal categories will be presented in detail.
Of note, the presentation of particular causes does not take into
account the importance of them as ranked by patients. The
overview of empirical responses is presented in Figure 1.

Lifestyle was the category that was mentioned by patients most
frequently — both as the main cause and as the second or the third.
Specifically, the patients reported the main conventional risk fac-
tors for cardiovascular diseases that are related to unhealthy
lifestyle. These were diet, tobacco smoking, alcohol consumption,
and low physical activity. While the relevance of diet for illness
onset was perceived quite typically, with emphasis on too high salt,
sugar or fat, the physical activity in one of the cases was reported
to be ‘too intensive’ (mentioned by a sportsman). Besides, some
respondents wrote quite abstract responses, such as ‘improper
lifestyle’, ‘harmful habits’, ‘daily regime’ or ‘poor treatment
adherence’.

Table 2. Illness perception and its dimensions in study sample.
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Psychological causes was the second most frequently reported
category. Here the patients mentioned not only personal character-
istics such as nervousness, sensitivity, type A personality, but also
the factors that are mainly attributed to the external environment,
especially stress and tension. This category included both family-
and work-related psychological causes. In addition, some partici-
pants also reported the psychological factors associated with spe-
cific situations, e.g. ‘quarrels with relatives’, or ‘bereavement of
spouse’. Several patients emphasized the emotional aspect of caus-
es by mentioning ‘emotional tension’, ‘emotional sensitivity’ or
just ‘emotional factor’.

Natural causes were defined as causes of illness that occur
independently of a person. The huge majority of responses in this
category pointed to heredity — patients noted here the importance
of heredity from family members or more abstractly reported
‘genetics’ or ‘genes’ being the cause of their illness. Several
patients perceived that acute coronary syndrome occurred due to
old age.

Working conditions from patients’ perspective contributed to
their disease less than the abovementioned causes. The responses
mainly emphasized physical work, sometimes also mentioning
hard work, intensive work, or work regime (such as ‘shift work’ or

Age
<65 years 36.8+11.59 5.5+2.84 75+3.26 5.5+2.50 8.2+1.61 3.9+2.65  6.3+3.28 6.9+2.94 44+3.15
=65 years 425107 6.7+2.75 79+298 494275 T6+258 411329  63+354 554343 5.6:+:346
P 0.001 0.004 0.385 0.112 0.061 0.608 0.968 0.003 0.014
Gender a
Female 43.7+10.89 6.9+2.77 8.1+2.98 5.0+2.62 1.5+2.77 424324 6.3+3.51 5.4+3.49 6.0+3.58
Male 38.9+11.25 5.9+2.83 75+3.13 5.2+2.70 8.1+1.99 3.9+2.99  6.3+£341 6.3+£3.21 4.8+3.23
P 0.005 0.018 0.198 0.512 0.129 0.586 0.976 0.084 0.016
Diagnosis
AMI 40.9+11.6 6.4+2.98 1.3+3.24 5.2+2.66 7.8+2.28 41311 6.7+3.40 5.6+3.49 5.1+3.26
Angina pectoris  40.0+11.10 6.1+£2.69 8.2+2.85 5.1£2.70 7.9+2.30 3.9+3.04  6.0+£3.46 6.5+3.07 5.3£3.55
0.559 0.476 0.035 0.768 0.804 0.745 0.165 0.044 0.732
NYHA class
[-I1 39.1x11.41 5.9+2.89 7.6+3.11 5.3+2.50 8.1x1.89 412,92  6.5+3.31 6.7+3.08 4.9+3.36
-1V 42.6+10.95 6.7+2.72 7.9+3.05 4.8+2.91 15+2.77 3.8+3.30  6.0+3.62 5.0£3.45 5.6+3.42
P 0.032 0.057 0.462 0.167 0.163 0.419 0.290 0.001 0.193
Total sample 40.5+11.34 6.2+2.84 7.7+3.08 5.12.67 7.9+2.28 4.0+3.07  6.3+3.44 6.0+£3.32 5.2+3.39
Note: AMI — acute myocardial infarction, NYHA — New York Heart Association. Higher scores indicate more threatening illness perception, *reversed
Table 3. Perception of illness causes: categories and their importance.
Lifestyle 30.3 25.6 5.1 1.5+1.28
Psychological causes 25.1 19.5 5.6 1.2+1.29
Natural causes 15.9 144 5.1 0.8+1.18
Working conditions 10.3 5.6 1.5 0.4+0.99
Body changes 9.7 5.1 1.0 0.4+0.97
Environmental factors 0.0 0.5 0.5 0.0+0.16
Other causes 2.6 1.0 0.5 0.1+0.52
*Percentage of responders who reported the category; **from 0 ('not important cause") to 3 ('the most important cause'), mean+SD.
OPEN aAccsss [Health Psychology Research 2020; 8:8485] [page 25]
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‘night work”). Several patients paid attention to the harmful envi-
ronment at work such as the presence of toxic chemical substances
or high noise.

The category of body changes implies any anatomical or phys-
iological processes that negatively affect the body. Here the
patients reported different diseases and comorbidities, most typi-
cally hypertension, diabetes, hypercholesterolemia,
overweight/obesity. However, the participants also reported the
conditions that are not usually related to cardiovascular outcomes
— from pneumonia or influenza to radiculopathy or head surgery.
Some patients perceived the body changes as abstract symptoms
(e.g. ‘chest pain’ or ‘heart palpitations’) while there was also one
patient with very straightforward perception that ‘blood vessels are
obstructing’.

Environmental factors in our study were mentioned by two
patients. One response was very abstract (‘environment’), the other
— specific (‘radiation’). It can also be noted that none of the
patients perceived these factors as the main cause of their illness.

The category of other causes included the responses that did
not fall into any of the categories described above. For example,
the patients mentioned economic conditions suggesting the lack of
finances, radiation, the ‘inappropriate treatment’ or ‘the whole
life’.

The analysis of causal categories by sociodemographic (age,
gender, education, residence, family status) and clinical indicators
at baseline (diagnosis, recurrence, comorbidities, NYHA class,
body mass index) revealed no specific associations (p>0.05).

CPress

Causal item and disease outcomes

Finally, we analyzed how the categories of the main reported
cause (omitting second and third causes) were associated with dis-
ease outcomes six months after cardiac rehabilitation. The patients
reported whether they experienced the disease deterioration or
underwent hospitalization during the period of the last six months
(Table 4).

Table 4. Disease outcomes after 6 months depending on percep-
tion of main cause of illness (n=175).

Lifestyle 21.8 0.099 73 0.039
Psychological causes 38.6 0.164 20.5 0.347
Natural causes 34.5 0.590 20.7 0419
Working conditions 35.3 0.636 294 0.156
Body changes 25.0 0.779 18.8 0.724
Environmental factors 0.0 - 0.0 =
Other causes 20.0 1.000 20.0 0.583
Unspecified 33.3 1.000 333 0.156
Total 30.3 17.7

( Food/nutrition (e. g. salt, fatty food, coffee, sugar, unbalanced diet), addictive )
Lifestvl behaviours (smoking, drinking alcohol, illicit drug use), inadequate physical activity
ifestyle (too high or too low), poor treatment adherence (ignorance of treatment regimen, |
L p improper drug use, rare health check-ups), fast pace of life, fatigue and lack of rest )
r N — —
Poveliolosiesl Stress, nervousness, tension (at home, at work, in life overall), conflicts with relatives,
¥ g worrying about relatives, nursing of family members, bereavement, type A personality,
causts emotional sensitivity, worrying, workaholism, depressiveness, loneliness
\ J R
-
Natural - :
i Heredity, genetics (genes), age
N/ —_— —_— T ——————— =
Working Manual labour, hard work, high workload, intense work, harmful or toxic conditions at
conditions work (chemical substances, noise), shift work, night work
\ Y i - —_— - S -
Bod High blood pressure, atherosclerosis, high cholesterol, overweight and obesity, diabetes |
b Y mellitus, influenza and pneumonia complications, cardiovascular disease, disorders of
changes cardiac activity, chest pain, other defined or undefined diseases and comorbidities
oo/
> —_— —
Environmental T :
actois Radiation and environment
\ J
e — =
Other Economic situation in country, lack of financial resources, low salary, inappropriate
causes treatment, the life overall
\ Y,

Figure 1. Categories of perceived illness causes: empirical responses
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The study revealed that after six months nearly one-third of
respondents (30%) suffered cardiac illness deterioration and 18%
were hospitalized. The lower occurrence of untoward health events
was more common among patients who had a predominant percep-
tion that their disease was determined by lifestyle causes — they
had a trend to less likely experience health deterioration (p=0.099)
and they had a significantly lower risk of hospitalization
(p=0.039). All other causal categories were not related with above-
mentioned outcomes, though it can be noted that psychological
causes were related with slightly higher risk of health deteriora-
tion, while working conditions — with hospitalization (p>0.05).

Discussion

Even though the illness perception has been investigated for
several decades, the causal item is still analyzed qualitatively and
has no clearly defined causal categories, which restricts the com-
parison of the findings across studies. Thus, our study aimed to try
clearly defining the main causal categories as perceived by patients
with a potential that it may be used in future research. Though our
study approached only the patients with acute coronary syndrome,
we expect that it could be tested for other clinical samples as well.

In this study, we defined seven causal categories in illness per-
ception: lifestyle, psychological causes, natural causes, working
conditions, body changes, environmental factors, and other causes.
It can be noted that authors of IPQ scale (Weinman et al., 1996)
were the first ones to define causal categories in illness perception
research — they proposed eight causal categories: ‘germ or virus’,
‘diet’, ‘pollution’, ‘genetics’, ‘chance’, ‘stress’, ‘my own behav-
ior’, and ‘other people behavior’. However, later research on
causal perceptions was relatively scarce, being mainly limited to
qualitative analysis and almost never following eight causal cate-
gories. The developers of IPQ-R (Moss-Morris et al., 2002) sug-
gested a more detailed list for a responder to choose — they pro-
posed 18 illness causes that mainly follow that by Weinman ef al.
(1996) but also specifying them. For example, behavioral factors
were specified to ‘alcohol’, ‘smoking’, the psychosocial causes
were also introduced (such as ‘negative mental attitude’ or ‘family
worries’) as well as ‘poor medical care’ or ‘overwork’. However,
later research was also not in favor of the causal item, because a
meta-analysis by Broadbent ef al. (2015) concluded that ‘more
studies should include and analyze the causal item’. They noted
that the most frequently mentioned causes were ‘psychological
stress’, ‘genetics’, and ‘illness behaviors’ (Broadbent et al., 2015).
Meanwhile Duwe et al. (2014) grouped the causal beliefs to six
categories: ‘psychosocial’, ‘behavioral’, ‘natural’, ‘physical’,
‘supernatural’, and ‘other’. Other studies did not use any consistent
categorization. Due to the lack of research on the causal item of ill-
ness perception, there are not many studies to compare with ours.
In our study, patients with acute coronary syndrome mainly
emphasized lifestyle and psychological factors. However, the
study analyzing older adults with hypertension found that they per-
ceive the physical, natural and partly — psychosocial causes as the
most important (Duwe et al., 2014), while patients after acute
myocardial infarction mainly emphasized stress and high choles-
terol (Weinman et al., 2000). Other samples are more likely to
believe that the cause of their illness was a chance (Weinman et al.,
1996), smoking (Hoogerwerf et al., 2012), over-exertion (Sluiter
& Frings-Dresen, 2008) and alike.

The most common causal category in our study was labeled as
‘lifestyle’. Majority of previous authors tended to label this catego-
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ry as ‘behavioral factors’, however, we suggest the term ‘lifestyle’,
because the term ‘behavioral’ is too broad and may include not
only lifestyle-related behaviors but also other behaviors such as a
shift work, high workload or workaholism that we assigned to cat-
egories of ‘working conditions’ or ‘psychological factors’.
Nevertheless, we admit that the term ‘behavioral factors’ may still
be used in the future.

We defined the next most important causal category as ‘psy-
chological factors’. We suggest using the term ‘psychological’
rather than ‘psychosocial’ causes, because ‘social’ may imply the
factors that are less closely dependent upon the person. This is
especially relevant when considering economic factors that are
part of a social environment. It can also be noted that in our analy-
sis and categorization process there were quite extensive discus-
sions about the subcategory of responses which was initially
labeled as ‘psychological factors at work’. This subcategory could
be assigned either to ‘psychological factors’ or to ‘working condi-
tions’. We decided to add them to the former category — this was
based on additional data analysis (not presented in Results) which
revealed that illness perception among patients with ‘psychologi-
cal factors at work” was more similar to that of patients emphasiz-
ing ‘psychological factors’ rather than ‘working conditions’.

The category of ‘natural causes’ implying hereditary factors
and aging is consistent with previous literature and most likely
does not need specific explanations. In contrast to this, in our study
relatively rare causal category emerged — the ‘working conditions’.
In previous research it was mentioned in some categories (such as
job stress or overwork); however, it had emphasis neither on theo-
retical nor empirical perspective. In our study, this was a category
that was much more common than previously defined ‘environ-
mental factors’, such as air pollution that were mentioned very
rarely in our study. This may be a result of the study sample —
patients with acute coronary syndrome hardly tend to attribute
their condition to environmental factors. However, in cases of
other diseases, especially respiratory disorders or allergies this cat-
egory may be of higher importance in patients’ illness perceptions.

In our study, the category of ‘body changes’ emerged from sev-
eral definitions in previous research. We defined it as body changes
that mainly occur due to physiological or anatomical responses to
environment, lifestyle or illnesses. Previously this type of causes
was referred to as ‘physical’ (Duwe et al., 2014) as well as narrow-
er subcategories ‘accident or injury’ or ‘altered immunity” (Moss-
Morris et al., 2002). From our perspective, it is relevant to distin-
guish between ‘natural causes’ and ‘body changes’ — they may
overlap, but the former ones are unavoidable, while the latter ones
have a certain level of personal responsibility. Likewise, we prefer
to distinguish ‘body changes’ from ‘lifestyle’, because the percep-
tion of lifestyle as a cause of illness is more abstract but in the
same time more likely to be changed, while the illness causes that
are considered as body changes could be harder to change, espe-
cially outside health care system. In short, the lifestyle implies the
patient’s emphasis on the exposure, while the body changes — on
the outcome (or a mediator to the outcome).

The last suggested category is ‘other causes’ which includes
different causal beliefs that do not fall into the abovementioned
categories. This is in line with Duwe et al. (2014) suggested cate-
gory, though they assigned here the missing responses as well.
However, we propose that missing responses would stay as miss-
ing or unknown causes, because some people may report no causal
perceptions due to lack of time, superficial approach to survey or
just be reluctant to write words rather than tick responses. Also,
some responders may perceive certain causes of illness from the
abovementioned categories without mentioning them, so assigning
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the missing responses to ‘other causes’ could lead to misclassifica-
tion bias. It is worth to mention that participants who reported
other causes had the most threatening perception of their illness.
This may be due to lack of knowledge of acute coronary syndrome,
so these patients indicated very common or accidental causes of
their illness.

In our study, the psychological causes was the most important
causal category associated with health-related outcomes. This
could be explained by the fact that the responses assigned to this
category (e.g. stress, nervousness, tension, personality, emotional
sensitivity) in many cases have non-specific but predominantly —
negative health effects. This has been proved in previous studies
(Jokela et al., 2014; Garfin et al., 2018; Kupper & Denollet, 2018).

On the other hand, the perception of acute coronary syndrome
as caused by lifestyle factors was related to lower rates of hospital-
ization and health deterioration. These findings suggest that partic-
ipants who believed that acute cardiac syndrome was caused by
their unhealthy lifestyle, may have changed their lifestyle after the
cardiac event to a healthier one, in order to avoid the recurrence of
the disease. This supports the idea that personal responsibility for
own’s health as determined by lifestyle leads to better health out-
comes: for instance, Weinman et a/. (2000) found that patients who
attribute own myocardial infarction to lifestyle are more likely to
have positive changes in health behaviors compared to patients
who attribute it to stress or hereditary factors. Therefore it could be
useful to increase and support the patients’ awareness that lifestyle
not only may lead to negative health outcomes but also prevent
recurrent events. Such interventions as education and empower-
ment may be effective for patients starting from early rehabilitation
after acute cardiac event. In our study, we analyzed the causal item
from two quantitative perspectives — taking into account only the
first (main) cause or all three mentioned causes. Very high correla-
tion between those two different approaches suggests that in analy-
ses of overall data (not of a particular patient) it may be sufficient
to analyze only the main cause that is reported. This would simpli-
fy the calculations and interpretation of findings in contrast to the
more sophisticated approach of rating the causes. Of note, the cor-
relational analysis of causal rankings revealed that the defined
seven categories correlate poorly at levels of p<0.25 which indi-
rectly indicates the independence of causes, suggesting that the
categories overlap only slightly. It should be kept in mind that the
categories of illness causes defined in our study were based on
patients with acute coronary syndrome. It is likely that for some
other diseases these categories may not represent the spectrum of
main causes, though we expect that for the majority of diseases this
categorization still could be applicable. Since we tried to define the
generic causal categories, we see the potential to use this catego-
rization under different conditions and patients in further research.

Conclusions

To conclude, we suggest that the proposed categorization of
BIPQ causal item could be tested in the future research among dif-
ferent samples. The analysis of BIPQ causal item may take into
account only the main cause, while the second and third causes
could be relevant for more detailed analysis. The perception that
acute coronary syndrome is mainly due to lifestyle factors is asso-
ciated with better health-related outcomes compared to other
causal perceptions.
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