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Introduction: Poor asthma control is probably associated with both biological and psychological factors. Type D
pattern of behavior is characterized by negative emotionality and inhibition in social relationships. It was previously
found to be associated with cardiovascular diseases.

Aim: To evaluate the correlation between the degree of asthma control and the severity of the components of type D
behavior pattern.

Material and methods: The research was conducted on a group of 117 subjects with bronchial asthma. The control
group consisted of 32 healthy subjects. The degree of bronchial asthma control was determined using the Asthma
Control Test. The D pattern of behavior was measured using the DS-14 questionnaire.

Results: The risk of type D behavior pattern, defined as scoring at least 10 points in both scales (Negative Emo-
tionality and Social Inhibition), was higher in subjects with uncontrolled asthma than in healthy individuals
(OR =5.19; 95% Cl: 1.74-15.44), those with partial control of asthma (OR = 6.04; 95% Cl: 1.87-19.52) and subjects
with good control of asthma (OR = 8.46; 95% Cl: 3.09-23.16). The severity of depressiveness correlated positively
with the number of infections in the past year. Negative emotionality correlated positively with the number of
infections and social inhibition.

Conclusions: Type D pattern of behavior may be associated with diagnosis and severity of asthma. Due to its link
to poor control of asthma symptoms, a high level of negative emotionality among patients with asthma might be

of particular interest to the clinicians.
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Introduction

The degree of control of bronchial asthma and its
clinical course depend on biological factors (contraction
of the airways, tendency to bronchial hyperreactivity)
as well as psychological ones [1]. The fact that intensive
stress induces the attack of dyspnea in subjects with
a significant degree of bronchial hyperreactivity is com-
monly known [2]. In our previous papers, we have dem-
onstrated that anxiety, depression and the structure of
temperament are important in the clinical presentation
of asthma [2]. Temperamental factors, according to the
model developed by Strelau et al., correlate with the spi-
rometric parameters of asthma and its severity [2]. Con-

trary to expectations, type A personality, a well-known
risk factor of cardiovascular diseases, proved to have
no connection with the severity and course of bronchial
asthma, which we have demonstrated in our studies [3].

Type D pattern of behavior, also referred to as stress
personality was described by Johan Denolleta, a clinical
psychologist of the University of Tilburg in the Neth-
erlands. Type D personality consists of two main di-
mensions, treated as relatively fixed personality traits,
namely, negative emotionality and social inhibition
[4]. Negative emotionality means the tendency to ex-
perience negative emotions such as anger, hostility or
anxiety. Social inhibition is the tendency to restrain the
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expression of these negative emotions and behaviors
consistent with those emotions. Type D behavior is con-
sidered, like type A behavior pattern, to be a risk factor
for the development of cardiovascular diseases [5]. The
cause of behavior typical of type D pattern is the fear
of disapproval and rejection on the part of other people.
The characteristics of subjects with type D personality
include: a tendency to worry and feel the tension, low
sense of security, a pessimistic view of the world, the
feeling of being unhappy, a tendency to blame oneself,
shyness and weak ties with other people, discomfort in
the presence of other people. A characteristic feature of
type D pattern of behavior is a tendency to depressive
reactions and the lack of use of social support [6]. Type
D personality, like other patterns of behavior such as A,
B or C, are permanent personality traits favoring specific
behaviors. These patterns of personality develop as a re-
sult of the interaction of the temperamental factors and
social learning [7, 8]. It is interesting whether the degree
of asthma control is associated with the occurrence of
type D pattern of behavior. This is a legitimate question
in view of the fact that both depressiveness and anxiety
correlate with the severity and degree of control of bron-
chial asthma [9, 10]. The answer to this question will help
to develop in the future the behavioral profile of subjects
affected with bronchial asthma.

Aim
The aim of the research was to evaluate the corre-
lation between the degree of asthma control and the

severity of the components of type D behavior pattern
—anxiety and depression.

Material and methods

The research was conducted on a group of 117 sub-
jects with bronchial asthma aged 20-60 years, patients
of the outpatient asthma treatment department of Nor-
bert Barlicki Memorial University Clinical Hospital No. 1.
The control group consisted of 32 healthy individuals.

Patients with cancer, chronic obstructive pulmonary dis-
ease, systemic connective tissue diseases, past acute
coronary episode during the last 6 months, and those
experiencing intensive stress due to mourning, surgery
or job loss, were excluded from the study. Subjects above
60 years of age were also excluded.

The degree of bronchial asthma control was deter-
mined using the Asthma Control Test [11, 12]. In the Asth-
ma Control Test, consisting of five questions, the score of
25 points was regarded as good control of asthma, the re-
sult of 20-24 points — as partial control and 20 points or
less —as poor control. Poor control of asthma was diag-
nosed in 31 subjects, partial control in 27, and good con-
trol in 60. The studied groups did not differ significantly
in the demographic variables, as presented in Table 1. The
pattern of behavior (D) was measured using the Polish
standardized version of the DS-14 questionnaire devel-
oped by Juczynski and Ogiriska-Bulik [13]. The test results
determine two factors — Negative Emotionality and Social
Inhibition. Theoretically, up to 28 points can be scored in
either of the dimensions. A subject who scored at least
10 points in either of the two dimensions is considered
to have type D personality. The severity of depressiveness
was measured using the Polish version of Beck Question-
naire (Beck Depression Inventory — BDI) [14]. The age of
the patient and the number of infectious exacerbations
over the last year were specified by means of a ques-
tionnaire survey of own design. The research project was
approved by the Bioethics Committee of the Medical Uni-
versity in £t6dz, number of approval: RNN/133/09.

Statistical analysis

The odds ratios and confidence intervals were calcu-
lated using the online calculator available on the web-
site http://www.hutchon.net [15]. Statistical analysis was
performed using the Statistica 12 PL software package
(Tulsa, OK, USA and Krakow, Poland). The selection of
statistical tests was based on the distribution of vari-
ables and on the homogeneity of variance, verified with
the Shapiro-Wilk test and the Levene test, respectively.
For comparisons between groups, ANOVA with post-hoc

Table 1. Comparison of variables included in the analysis between healthy subjects and patients with asthma

controlled, partially controlled and poorly controlled

Parameter Healthy (N = 32) Full control (N = 60)  Partial control (N =27)  Poor control (N = 31) P-value
Age 31.94 £10.19 34.13 £9.94 32.22 +8.05 36.16 £9.15 0.27
Infections 0 (0-0.5)*¢ 1 (0-1)2 2 (1-2) 2 (1-3) < 0.001
BDI 8.03 +2.282 7.75 +£3.792 9.07 +£5.20° 13.23 £5.24 < 0.001
DS14:
Neg emot 8.34 +2.54° 7.90 £3.47° 8.78 +2.91° 11.97 +4.74 < 0.001
Soc inhib 9.66 +7.48 8.42 +3.98 9.89 #3.51 11.26 £3.61 0.07
Total 18.00 +8.95¢ 16.32 +6.89° 18.67 +6.09 23.23 £7.71 < 0.001

Presented as mean + standard deviation or median (upper-lower quartile) with significance level p for the analysis of variance (or Kruskal-Wallis test in the case
of the “infection” variable). BDI — Beck Depression Inventory, DS14 — Type D Personality Scale, neg emot — negative emotionality subscale, soc inhib — social inhibi-
tion subscale. °p < 0.001 in post hoc vs. no control, ’p < 0.01 in post hoc vs. no control, °p < 0.05 in post hoc vs. no control, ep < 0.05 in post hoc vs. partial control.
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Table 2. The matrix of correlations between continuous variables of interest. Pearson correlation coefficients presented

Variable Age Infections BDI DS14
Neg emot Soc inhib

Infections 0.013
BDI 0.177 0.2922
DS14:

Neg emot 0.066 0.250° 0.644°

Soc inhib 0.113 0.090 0.4712 0.595°

Total 0.103 0.179 0.612° 0.863° 0.919°

Significance levels presented concern the results after Benjamini-Hochberg correction. °p < 0.01, ’p < 0.001, BDI — Beck Depression Inventory, DS-14 — type D
Personality Scale, neg emot — negative emotionality subscale, soc inhib — social inhibition subscale.

Tukey test for subgroups with different numbers of sub-
jects was used. In case of non-parametric distribution of
the variables, Kruskal-Wallis test with post-hoc multiple
comparisons test was used for inter-group comparisons.
The association between two continuous variables was
evaluated using the Pearson correlation coefficient. To
avoid making type one error, the Benjamini-Hochberg
correction was applied [16].

Results

The severity of depressiveness (depression) was dem-
onstrated to be greater in the group of subjects with poor
asthma control as compared to the other groups sur-
veyed. The other groups did not differ significantly from
each other in the severity of depressiveness (Table 1).
The number of infections in the last year has proved to
be significantly higher in the group of individuals with
poorly controlled and partially controlled asthma in com-
parison to those with the well-controlled asthma and to
healthy individuals (Table 1). Negative Emotionality, like
depressiveness, was greater in the group of subjects with
poor asthma control as compared with the other groups.
In contrast, no inter-group differences in the intensity of
the Social Inhibition factor were found statistically signif-
icant. The total result of the scores obtained with DS-14
showed a significantly higher result in people with un-
controlled and partially controlled asthma in comparison
with the group with good control of the disease.

The risk of type D personality defined as scoring
at least 10 points in both scales (Negative Emotional-
ity and Social Inhibition) was higher in subjects with
uncontrolled asthma than in healthy individuals (odds
ratio (OR) = 5.19; 95% confidence interval (95% Cl):
1.74-15.44). Subjects with partially controlled and well-
controlled asthma did not demonstrate a greater likeli-
hood of a type D behavior pattern than healthy individu-
als (OR = 0.75; 95% Cl: 0.23-2.49 and OR = 1.5; 95% Cl:
0.49-4.51). No degree of asthma control was associated
with a greater risk of type D behavior pattern than in
healthy individuals (OR = 1.29, 95% Cl: 0.53-3.16). The
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risk of having type D personality was higher for subjects
with poorly controlled asthma versus individuals with
partial control of asthma (OR = 6.04; 95% Cl: 1.87-19.52)
and for subjects with poorly controlled asthma versus
those with good control of asthma (OR = 8.46; 95% Cl:
3.09-23.16).

The age of the subjects did not correlate significantly
with other analyzed variables (Table 2). The severity of
depressiveness correlated positively with the number
of past infections during the last year. Depressiveness
correlated also with negative emotionality and social
inhibition, as well as with the total number of possible
points scored in the DS-14 test. Negative emotionality
correlated positively with the number of infections and
social inhibition. It is interesting that social inhibition did
not correlate with the number of infections, in contrast to
negative emotionality (Table 2).

Discussion

The research has demonstrated that poorly controlled
asthma is associated with greater severity of depressive-
ness, as well as with the severity of Negative Emotional-
ity. Poor asthma control is associated with a higher prob-
ability of type D personality as compared with healthy
subjects and subjects with well and partially controlled
asthma. A question arises whether poor asthma con-
trol is the result or the cause of type D behavior pattern
presented. Type D personality is, like type A personal-
ity, a negative health predictor, developed for coronary
heart disease. Behavior pattern D has been proven to
be an independent risk factor for recurrent myocardial
infarctions [17, 18] and overall post-infarction mortal-
ity [18=20]. Single reports indicate also that type D pat-
tern of behavior correlates with the severity of asthma
symptoms, which has been confirmed by our research
on the association between the degree of asthma con-
trol and the occurrence of type D personality [19]. Poor
control of asthma is associated with an increased risk
of infections of the respiratory system [20]. At the time
of infection in the course of bronchial asthma, numer-
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ous proinflammatory cytokines produced by several
cell types are secreted, which correlates with the sever-
ity of depressiveness, which has been demonstrated in
particular with respect to interleukin 5 [21]. Our own
research has shown that the level of mRNA for interleu-
kin 15 in patients with bronchial asthma correlates with
the temperamental personality traits [22], and that there
is a relationship between asthma patients’ personality
and a polymorphism of the gene coding for the glucocor-
ticosteroid receptor [9]. Depressiveness is often associat-
ed with anxiety, which, especially in the form of attacks,
can induce bronchospasm in the course of asthma [23].
Bronchial contraction is the result of both hyperventila-
tion and exposure to cold air as well as regulation with
mediators of the autonomic system innervating the
bronchi [23, 24]. A shortcoming of our research work is
the lack of measurement of anxiety as a state, although
it is well known to correlate with the severity of depres-
siveness as a component of the neuroticism superfactor
according to Eysenck’s model of personality or the Big
Five model [7, 8]. We have demonstrated the association
between anxiety and depressiveness in patients with
asthma in many of our other publications [1, 3]. It has
been suggested that increased central respiratory drive
correlating with neuroticism and medication arouses the
subjective feeling of breathlessness and induces bron-
chospasm, which is automatically associated with poor
control of asthma [25]. Depressive subjects with type D
personality pay less attention to taking prescribed medi-
cations regularly. It has been shown that irregular use of
medications in young people with asthma is associated
with type D behavior [26]. Irregular treatment, especially
with respect to the use of inhaled steroids, can result in
incomplete control of the symptoms of bronchial asthma.
A vicious circle mechanism can be suggested — the infec-
tion favors the dyspnea and depressiveness. Depressive-
ness induces anxiety and attacks of dyspnea. Negative
emotionality associated with depressiveness (both fac-
tors studied in our work) means in turn worse asthma
control and lower motivation to start treatment [27].
The proposed correlations explain well the observed as-
sociations that occur between poor control of bronchial
asthma, the severity of depressiveness, negative emo-
tionality, the number of infections in the last year and
type D personality. However, this is an attempt to clarify
this issue which requires empirical validation.

The fact that the studied groups do not differ in the
Social Inhibition dimension is noteworthy. This is even
more interesting in view of the fact that its severity cor-
relates with both depressiveness and negative emotion-
ality (Table 2). Conceivably, the impact of withdrawal
and avoidance of the expression of negative emotions,
as well as the behavioral aspect of type D personality
on the degree of control of bronchial asthma is too little
[28]. The correlation coefficient between the two compo-
nent factors of type D personality obtained in our study
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(r=0.595) is similar to that obtained by the authors of
the Polish standardization of the test (r = 0.64) [13]. The
behavioral aspect of type D personality has a probably
negligible relation with asthma control, as we have dem-
onstrated in our studies.

The shortcoming of our research, alongside the lack
of measurement of the severity of anxiety as a trait and
anxiety as a state is non-random character of the study
groups. The distribution of the numbers of subjects with
various degrees of asthma control reflect the populations
of patients seeking medical assistance in specialized clin-
ics, and not the population of subjects with the disease.
[t is possible that in a random sample of the population,
the correlations between the tested variables might be
different. Too small size of the groups prompts to formu-
late the conclusions with caution and to repeat the study
on a random sample of a large population. It would also
be useful to analyze the differences between clinical and
cellular phenotypes of asthma, and age at the onset of
the disease, the presence of allergy or hypersensitivity
to aspirin. Our study, however, is the first one that dem-
onstrates so clearly the association of type D personality
not only with ischemic heart disease, but also with poorly
controlled bronchial asthma

Conclusions

Subjects with poorly controlled asthma present
a type D pattern of behavior more frequently than those
with partially controlled or well-controlled asthma and
healthy individuals. Poor asthma control is associated
with a higher severity of depressiveness, negative emo-
tionality and a greater number of infections than in par-
tially and well-controlled asthma and in healthy subjects.
The severity of the social inhibition factor does not dif-
ferentiate the studied groups.
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