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ABSTRACT

Background: Psychosocial factors attract inter-
est in investigating the occurrence of cardio-
vascular disease. Design this study aimed to
examine the impact of critical life events on the
development of myocardial infarction in smok-
ers and ex-smokers. We hypothesized that criti-
cal life events increase the risk of the disease.
Methods: Data were taken from the Cologne
Smoking Study (CoSmoS), a retrospective mul-
ticentre case-control study that examines which
psychosocial factors may lead to a higher risk
for smokers and ex-smokers of suffering from a
myocardial infarction. Our sample consisted of
n = 278 myocardial infarction participants and
control participants. Both groups had a history
of smoking. Logistic regression was used in the
analysis. Results: The study results of the smok-
ing and ex-smoking participants showed that
sociodemographic data like gender and age
have an effect on the development of myocardial
infarction. Physical activity seems to offer pro-
tection aganist myocardial infarction. Final, the
unexpected result that the experience of at least
one critical life event seems to have a positive
effect on health and so lowers the risk of myo-
cardial infarction. Conclusions: Sociodemogra-
phic data and physical activity have an effect on
the development of myocardial infarcttion. Par-
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ticipants with experience of critical life events
appear to be strengthened after the events and
possess adequate resources to protect their
health.

Keywords: Life Events; Physical Activity;
Myocardial Infarction; Smokers

1. INTRODUCTION

Ischaemic heart disease is the leading cause of death
worldwide [1]. In 2008, 12.8% of all deaths were the
result of ischemic heart disease [2,3]. One of the risk
factors for myocardial infarction is smoking [4]. World-
wide, approximately 1.3 billion people—currently smoke
cigarettes or use other tobacco products [5]. Given, how-
ever, that not every smoker will necessarily suffer from a
myocardial infarction, more attention has been paid to
various psychosocial conditions as risk factors for myo-
cardial infarction [6].

1.1. Critical Life Events

Generally speaking, critical life events are situations
that create rifts and discontinuities in life circumstances
and therefore challenge an individual to adapt [7]. These
events are considered extraordinary types of experiences
because they differ from “typical” age-graded life transi-
tions (the first day of school, puberty, etc.), making them
non-normative in nature, and because of their uniqueness.
An event is critical when life after the event is no longer
what it was before.
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The main instrument used for measuring critical life
events is Holmes and Rahe’s Social Readjustment Scale
[8]. The scale assesses everyday stressors (e.g. unem-
ployment, illness, social conflict, accident, death of a
loved one) that negatively impact on the development of
a disease [9]. The sum of all critical life events occurring
during a given period of time is seen as a measure of the
stress experienced during that time [10]. In the present
study, critical life events constituted preconditions, which,
depending on an individual’s ability to cope, can have
more or less profound effects on a number of important
areas of life, and as a result, on the individual’s health

[7].
1.2. Empirical Findings

Rafanelli et al. [11] investigated the relationship be-
tween stressful life events (e.g. employment, financial
status, family and social problems) and acute myocardial
infarction as part of their study. Participants in their
study who had suffered a myocardial infarction reported
significantly more stressful life events than the healthy
participants. The researchers in the team led by Kornerup
[12] found that major live events increase the risk of
stroke but not of myocardial infarction. In a study by
Hollis et al. [13], a total of 31 items were used to assess
life events including work, marriage, legal or financial
difficulties, accidents and crime. The results of this
six-year follow-up study indicated no association be-
tween annual accumulations of life events and cardio-
vascular outcomes such as myocardial infarction and
angina pectoris.

The empicical findings showed that we found several
studies investigating the relationship between critical life
events and the onset of illness [14]. We found no study,
however, which exclusively investigated myocardial in-
farction patients with a history of smoking. At this point
the present study begins.

1.3. Aim of the Study

Our explorative study aimed to determine whether
there is an association between stressful life events and
the onset of myocardial infarction for people with a his-
tory of smoking. Using the design of the Cologne Smok-
ing Study (CoSmoS), we were able to examine the hy-
pothesis that smokers and ex-smokers who experience
critical life events are at a higher risk of myocardial in-
farction.

2. METHODS
2.1. Study Design and Participants

Data for the study (survey period: 2004-07) were taken
from CoSmoS, a multicentre case-control study that ex-
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amines which genetic and/or psychosocial factors put
smokers and ex-smokers at higher risk of suffering a
myocardial infarction, developing lung cancer and/or
becoming addicted to nicotine. The study was approved
by the Ethics Committee of the University Hospital of
Cologne (UHC). Two case-study groups and one hospi-
tal-based control group were recruited for the study. To
be included, participants in all three groups had to be of
European descent, reside in or around the city of Co-
logne and be born between 1930 and 1970. The main
phase of the study lasted two years (for the study design
see also [15]).

Of the n = 524 participants included in CoSmoS, 458
(87.4%) were smokers or ex-smokers and 66 (12.6%)
were non-smokers. 180 lung cancer patients and 170
myocardial infarction patients (acute and/or with a his-
tory of myocardial infarction) were recruited from Lung
Clinic Merheim and the UHC. 174 control group patients,
who had not been diagnosed with either condition and
who did not have an admission diagnosis of a cancer
and/or nicotine-related disease, were selected from the
Orthopaedics and Dermatology departments at the UHC.
The choice for controls was group matching by means of
sex, age, residence and smoking behavior.

Potential participants were approached by a study
nurse on the wards of the different departments. Patients
who met the inclusion criteria were asked to sign a con-
sent form before participating in the study. Participants
were surveyed in hospital through face-to-face inter-
views, with each interview lasting an average of 45 to 60
minutes.

For the present analysis, only data from smokers and
ex-smokers with myocardial infarction and from the
control group were used (see Figure 1). Both groups
were asked the same questions.

2.2. Measures

Study participants were surveyed about critical life
events by means of a questionnaire based on Holmes and
Rahe’s Social Readjustment Scale [16]. Among the types
of major life events, or macrostressors, included in the
survey were illness, impairment, accident, death, unem-
ployment, circumstances at work, financial worries, con-
flict with a loved one, change of residence, separation
from a spouse or partner, increase in family size and
pregnancy. A distinction was made between events per-
taining to the individual and to the individual’s loved
ones. When answering, participants were asked to recall
events that had occurred during the course of the year
prior to the first diagnosis of their most recent myocar-
dial infarction (case-study group) or their current disease
or condition (control group). Response options for the
occurrence of each event were “yes” and “no”.
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524 participants

180 lung cancer
patients
were excluded

344 participants

13 participants with
incomplete
questionnaire were
excluded

——

331 participants

53 non-smokers or
never-smokers
were excluded

—_—

278 participants including

+134 myocardial infarction patients

+144 hospital-based control
patients

Figure 1. Flowchart of the sampling procedure.

For the analysis we chose the events “severe personal
illness”, “personal accident” and “increased personal
demands at work”, which were named frequently.

Sociodemographic and other data (e.g. gender, age,
physical activity, smoking status) taken from the com-
prehensive questionnaire of CoSmoS were included in
the analysis as additional control and moderator vari-
ables.

Data on gender were obtained, as usual, by asking par-
ticipants whether they were “male” or “female”. The age
variable was assessed by asking patients when they were
born and then categorizing them into ten-year age groups
(1=35-44;2=45-54;3=55-64;4=065-76) for the
analysis.

Patients’ religion was assessed by asking them whether
they adhered to any religion (e.g. Christianity, Sikhism,
Islam, Judaism) or no religion. For analytical purposes,
the religious categories were dichotomized into “reli-
gious” and “not religious”.

To measure physical activity, patients were asked
about their activity during the year prior to the first di-
agnosis of their current condition. Responses were coded
as 0 (not physically active during the week) and 1
(physically active at least one hour per week).

The categorical variable “pack years”, a measure of
the cumulative number of cigarettes smoked by an indi-
vidual, was calculated by multiplying the number of
cigarettes smoked per day by the number of years the
person had smoked divided by 20 [17]. Smoking expo-
sure was defined by pack years: none, 15 or fewer, more
than 15 [18]. Pipe and cigar smoking were not consid-
ered in this study.

For smoking status, a distinction was made between
current smokers and ex-smokers. Patients were asked at
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what age they had stopped smoking. Patients who had
given up smoking at least five years prior to the study
were considered ex-smokers [4].

2.3. Data Analysis

Figure 1 illustrates the sampling procedure for the sta-
tistical analysis of the association between critical life
events and myocardial infarction.

A two-step analysis was conducted. First, Spearman
and chi-square tests of association were performed on the
study variables to determine whether there was a statis-
tically significant difference in the means of two inde-
pendent samples. Next, we tested our hypothesis using a
stepwise logistic regression model because the logistic
function was needed to estimate the probability that
study participants would belong to one of the binary de-
pendent variable categories (coded 0 for control patients
and 1 for myocardial infarction patients). P-values < 0.05
were considered to be statistically significant.

3. RESULTS
3.1. Descriptive Findings

Our sample consisted of n =278 participants, of whom
n = 134 were myocardial infarction patients and n = 144
were control group patients. The distributions of life
events and the other independent variables are shown in
Table 1.

3.2. Bivariate Analysis

The results of the Spearman and chi-square tests yielded
no significant correlations between the independent vari-
ables (results not shown here). Similarly, none of the
variables under investigation demonstrated intercorrela-
tions >0.80, which indicated that there was no multicol-
linearity [19].

3.3. Multivariate Analysis

The results of the stepwise logistic regression are
shown in Table 2.

In the following, we report the results from Model 2.
(Please see Table 2 for the results from Model 1) The
experience of at least one of the critical life events meas-
ured (severe personal illness, a personal accident, or in-
creased personal demands at work) reduced the partici-
pant’s likelihood of suffering a myocardial infarction
(adjusted OR = 0.99").

The result shows also that being female (adjusted OR
= 0.29"") and being younger than 44 (adjusted OR =
490" - 5.42"™) have a protective effect on the develop-
ment of myocardial infarction. Participants with physical
activity have a lower risk of a myocardial infarction
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Table 1. The characteristics of the study sample (CoSmoS n = 278).

Missing values Myocardial infarction patients Control patients
Variable Coding
n n % n %
male 0 114 41.0 89 32.0
Gender
female 0 20 7.2 55 19.8
35-44 5 1.8 22 7.9
45-54 37 13.4 31 11.2
Age 1
55-64 46 16.6 52 18.8
65-76 46 16.6 38 13.7
religious 0 91 67.9 107 74.3
Religion
not religious 0 43 32.1 37 25.7
physically active 0 42 15.1 72 259
Physical activity
not physically active 0 92 33.1 72 259
<15 pack years 60 232 77 29.7
Pack years 19
>15 pack years 66 25.5 56 21.6
current smoker 0 81 29.1 75 27.0
Smoking status
ex-smoker 0 53 19.1 69 24.8
0 0 101 75.4 91 63.2
1 0 26 19.4 29 20.1
Life events
2 0 7 5.2 22 15.3
3 0 0 0 2 1.4

Table 2. The results of a stepwise logistic regression (CoSmoS n = 278).

Step 1 Step 2
Independent variable
Beta SE OR Cl Beta SE Adjusted OR Cl

Gender (male”) -1.271 0.320 0.28"™ -1.238 0.323 0.29™ 0.154 - 0.546
Age

35- 44"

45-55 1.687 0.581 5.40™ 1.587 0.582 490" 1.562 - 15.306

55-64 1.431 0.573 418" 1.381 0.572 3.08 1.296 - 12.217

65-76 1.721 0.595 5.597 1.689 0.593 5.427 1.693 - 17.324
Religion (not religious*) —0.122 0.297 0.89 —0.154 0.300 0.86 0.477 - 1.543
Physical activity (not active) -0.627 0.272 0.53" -0.625 0.275 0.54" 0.312-0.917
Pack years (< 15%) -0.003 0.002 1.00 -0.004 0.003 1.00 0.312-0.917
Smoking status (ex-smoker”) 0.270 0.313 0.71 0.171 0.318 1.19 0.635-2.214
Life events (none”) —0.011 0.005 0.99 0.978 - 0.999
Cox and Snell pseudo-R? 0.14 0.16
Nagelkerke pseudo-R? 0.20 0.21
McFadden pseudo-R? 0.1 0.13

Note: * = reference response, Beta = regression coefficient, SE = standard error, OR = odds ratio, CI = confidence interval, *p <0.05, **p <0.01, ***p <0.001.
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(adjusted OR = 0.54"). The results of the other variables
whose odds ratios are not statistically signifycant can be
found in Table 2. In Model 2 the Nagelkerke pseudo-R?
was 21% (for the other coefficients, see Table 2). The
specificity of the second model was 66%; the sensitivity
was 70%.

4. DISCUSSION
4.1. Main Findings

There are many studies which investigate myocardial
infarction. The unique characteristic of this study is its
perspective on participants with a history of smoking.
Our initial hypothesis was that the participants in our
study who had experienced at least one of the critical life
events measured would be at greater risk of myocardial
infarction. Contrary to the hypothesis, however, the
study found a negative association between the most
frequent critical life events and myocardial infarction,
meaning that the experience of at least one critical life
event related to a personal accident, severe illness or
changes at work tended to decrease the risk of myocar-
dial infarction rather than increase it. The life events we
investigated are drastic changes or problems which were
typical for middle-aged to older adults [7], like most par-
ticipants in CoSmoS. The patients were recruited in three
different control clinics, so the issue of selection bias
was to a large extent avoided. Owing to the study’s lim-
ited sample size, however, these results should be inter-
preted with caution.

The study by Kornerup et al. [12] and the study by
Hollis’s team of researchers [13] yielded results similar
to ours, finding no positive correlation between life
events and cardiovascular outcomes. Critical life events
generally have huge impacts on a person’s life. On aver-
age, our sample, partially consisting of seriously-ill pa-
tients, had experienced few of the types of critical life
events included in the study. At the same time, the sur-
veyed patients also seemed to possess appropriate re-
sources for compensating for these events, thereby pro-
tecting themselves from further damage to their health.
This could imply that the healthy patients (without myo-
cardial infarction and without critical life events) were
better able to process critical life situations and, as a re-
sult, avoid any consequential illness or disease [20].

In a recently published article, Carey [21] reports on a
study which found that experience of certain life events
could have a positive effect on health, as in the saying
“What doesn’t kill you, makes you stronger”. It is possi-
ble that these people develop adequate resources and
strength until a critical life event. Participants who do not
suffer from myocardial infarction directly after the criti-
cal life event seem to be robust. The other possibility is
that people who had a critical life event, and developed a
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myocardial infarction soon afterwards, died and were not
therefore included in this study sample. Equally, a criti-
cal life event itself could be responsible for the death of a
person. It may also be that different rules apply to people
with a history of smoking.

Other variables such as physical activity, age and
gender seemed to have a greater effect on the onset of
myocardial infarction.

Results from our study sample indicate that physical
activity has a protective effect—albeit limited—on myo-
cardial infarction. Similarly, Williams [22] reported phy-
sical activity to have little effect on decreases in the risk
of myocardial infarction. Apart from the positive impact
on quality of life [23], physical activity can have on per-
ceived health, it has also long been proven to have a
positive impact on the physiology of the heart [24]. The
fact of growing older also plays an important role in the
development of myocardial infarction. Our results sug-
gesting that men are at higher risk of myocardial infarct-
tion correspond with data from the WHO which indi-
cated a higher prevalence of myocardial infarction among
men [3]. This does not mean, however, that myocardial
infarction is an exclusively male condition [25].

Our findings underscore the discussion above in that
the occurrence of critical life events may not play a spe-
cial role in the onset of illnesses. Among the patients in
our study, other causes seemed to contribute more to the
onset of myocardial infarction.

4.2. Limitations of the Study

Owing to the retrospective nature of the study and the
pathophysiological process of myocardial infarction (po-
tentially extending over many years), it could not be as-
certained whether stressful life events alone are related to
the onset of illness or its clinical manifestations [11].

Unlike the other studies mentioned above, CoSmoS
surveyed severely-ill participants. Face-to-face inter-
views therefore had to be conducted in hospital and were
not anonymous [26]. Social desirability also seemed to
play a major role in the response behaviour of the par-
ticipants [27]. Furthermore, this retrospective survey was
probably an underpowered substudy of a heterogeneous
population. Owing to the sample size, the number of in-
dependent variables studied for their association with
myocardial infarction had to be limited. An excess of
parameters and associated overfitting of the data would
have led to unstable regression coefficient estimates [28].
In this study the patients were usually surveyed immedi-
ately after they suffered a myocardial infarction. As a
result, in addition to potential memory distortions in the
patients’ responses about critical life events they had
experienced, cognitive distortions may have arisen owing
to the trauma of having suffered from a life-threatening
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disease. In such boundary situations, the subjective as-
sessments or personality dimensions being measured
may be distorted, inevitably limiting an assessment of the
association between personality and the risk of myocar-
dial infarction [9].

As demonstrated by the numerous studies discussed
above, the Social Readjustment Scale can be used in dif-
ferent ways. According to Weber [10], one limitation of
the Social Readjustment Scale is that it does not include
“non-events”, such as unwanted pregnancy or the inabil-
ity to conceive.

4.3. Future Research

Both the findings of previous studies and the findings
of this study indicate a need for further investigations.
Future research should include prospective studies with
larger samples of smokers and ex-smokers from various
professional fields. A larger sample of non-inpatients
would allow for the inclusion and study of more critical
life events. Prospective study designs could be used to
determine the impact of these events on myocardial in-
farction and whether a combination of different life
events together with sociodemographic data have any
particularly “disastrous” effects. A study with a larger
sample of participants with a history of smoking could
investigate whether stressful life events are associated
with smoking status [29]. There are many factors deter-
mining whether a critical life event will result in a crisis
situation with an unfavourable outcome or possibly even
lead to wisdom and personal growth [30]. Future re-
search could place more emphasis on the intermediary
process.

4.4. Policy and Practice Implications

Even though the results of this study indicate that the
experience of critical life events reduces the risk of
myocardial infarction, treatment teams should still in-
quire about events occurring in their patients’ lives and
take these into account during the course of treatment
when necessary. Psychosocial dimensions should there-
fore also play an important role in myocardial infarction
prevention and treatment alongside the necessary medi-
cal procedures [11]. Although in most cases the occur-
rence of critical life events cannot be prevented, it can be
assumed that each person perceives and processes these
relatively unwanted experiences differently. Results from
the patients studied also suggested that physical activity
is a reasonable complement to myocardial infarction
prevention measures [31].

For the risk group “current smokers”, smoking cessa-
tion should also be considered for inclusion in therapeu-
tic regimens. As numerous other studies have shown, the
risk of heart disecase decreases shortly after quitting
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smoking [32].
5. CONCLUSION

The results of this study showed that sociodemo-
graphic data and physical activity have an effect on the
development of myocardial infarction. Our unexpected
study results showed that the experience of critical life
events seemed to have a positive effect on health and
could prevent myocardial infarction. Participants appear
to show strength after the event and possess adequate
resources to protect their health. Further prospective
studies are needed to investigate the importance of psy-
chosocial factors like critical life events.
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