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Abstract Low back pain (LBP) is a chronic disorder
which exerts a profound impact on various spheres of
psychosocial functioning, including emotional distress,
functional limitations and decrements in social contacts.
The objective of this study was to investigate the associa-
tions between the indices of psychosocial functioning in
patients with chronic LBP and a range of psychological
factors. Specifically, the study aimed at exploring the rela-
tive participation of personality, social support, disease-
related cognitive appraisals and coping styles in accounting
for the differences in psychosocial functioning of patients
with LBP. One-hundred-twenty patients with LBP took part
in the study and completed a battery of psychological
questionnaires: NEO-Five Factors Inventory, Ways of
Coping Questionnaire, Disease-Related Social Support
Scale, Disease-Related Appraisals Scale and Psychosocial
Functioning Questionnaire (PFQ). The PFQ dimensions
were used as dependent variables in a series of stepwise
regression analysis models with the scores from other
questionnaires entered as independent variables. A cogni-
tive appraisal of the disease in terms of an obstacle was
strongly related to all domains of functioning; however,
other appraisals (threat, challenge, harm, profit and overall
disease importance) were uniquely associated with parti-
cular domains of functioning. Deprivation of social support
was a significant predictor of distress experienced in inter-
personal context and of sense of being disabled. Among
basic personality traits, agreeableness was negatively
associated with distress in interpersonal context, and
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conscientiousness was positively related to acceptance of
life with the disease. Problem-focus coping was linked
to higher acceptance of life with the disease. Among
sociodemographic variables, older age and lower educa-
tional level were related to greater subjective feelings of
being disabled. Pain severity was found unrelated to any of
psychosocial functioning domains. Different aspects of
psychosocial functioning are best accounted for by diverse
patterns of psychological factors, which suggests involve-
ment of different psychological mechanisms in develop-
ment of LBP-related disability.
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Introduction

Low back pain (LBP) is a common chronic disease pre-
senting as the pain affecting the lower part of the back with
various underlying pathologies as its possible causes.
Typically, the most evident consequences of the pain are
limitations in mobility [15]. Many authors emphasize,
however, that the effects of this disease cannot be confined
only to motor dysfunctions since LBP exerts a profound
negative impact also on the patients’ psychological well-
being [36].

In some cases (up to 10—47%), LBP is characterized by
a chronic course, and treatment outcomes are not always
satisfactory, which for many makes adjusting to living with
LBP a challenge [23]. Increased rates of psychological
disturbances were reported in previous studies as indices of
difficulties in adjustment to LBP. For example, a signi-
ficantly higher prevalence of depression, anxiety and
somatoform disorders was demonstrated in patients with
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chronic LBP as compared to healthy controls [27]. In
another study, patients with LBP were found to complain
of sleep disturbances, sadness, anxiety and comorbid pains
related to the parts of the body other than low back more
frequently than control references [10]. Moreover, some
authors posited that adjustment difficulties involving a
combination of heightened anxiety, increased bodily
awareness and depression may play an etiological role in
maintaining pain symptoms in LBP [12, 40]. In line with
these suggestions, psychological distress was demonstrated
to negatively affect the efficacy of therapy for LBP [13]. Of
note, the levels of psychopathology present before the
patients developed LBP were found to be unrelated to later
LBP-related disability [7].

Additionally, numerous studies have evidenced that LBP
severely affects multiple domains of psychosocial func-
tioning, including social relationships, self-esteem, mood
and affect, social roles, family duties, life satisfaction and
independence in satisfying one’s own needs [33, 38]. It was
shown that LBP alone, irrespective of other comorbidities,
can debilitate various spheres of psychosocial functioning.
In a study of patients with rheumatoid arthritis, those with co-
occurring LBP were found to have significantly decreased
scores on psychosocial functioning measures (including
functional limitations, mood and quality of life) than subjects
with rheumatoid arthritis but without LBP [22].

Several factors have been postulated to affect the scope
and degree of decrements in psychosocial functioning in
patients with LBP.

Among the clinical variables, physical pathology and
pain severity were investigated, although the significance
of these factors is still disputable. In a study by Gesztelyi
and Bereczki [8], for example, pain severity was found to
be unrelated to actual disability in patients with LBP, as
opposed to patients with other pain syndromes. Physical
pathology seems to be more closely associated with diffi-
culties in psychosocial functioning, as it was shown to
significantly contribute to LBP-related disability [35].

Among psychological variables, cognitive factors such as
pain fear- and avoidance beliefs, pain catastrophizing and
appraisals of pain control were suggested to affect psycho-
social functioning in patients with LBP [43]. The specific
contribution of these factors, however, seems to be only
moderate. In one study, the cognitive factors associated with
pain perception (pain related fear and catastrophizing) added
only 4-10% to the total explained variance in LBP-related
disability or pain intensity [34]. It seems more plausible that
pain-related beliefs contribute to vigilance to pain and,
consequently, to greater perceived pain intensity [9] rather
than directly to psychosocial functioning.

Several other psychological variables were suggested to
influence psychosocial functioning in patients with LBP,
including personality, coping, social support and disease-
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related cognitive appraisals. Out of personality traits,
neuroticism was demonstrated to constitute a vulnerability
factor predisposing patients with LBP to greater pain fear,
pain catastrophizing and higher pain severity [9]. In addi-
tion, patients with high neuroticism were found to exhibit
greater emotional distress related to LBP [1]. Styles of
coping with stress and perceived social support were found
to be related to different profiles of psychosocial func-
tioning of patients with LBP. The patients whose psycho-
social functioning was characterized by high levels of
disability, depression and pain reported more frequent use
of passive/avoidant coping strategies and less satisfaction
with social support. In contrast, the patients whose psy-
chosocial functioning was characterized by low levels of
disability, depression and pain reported less reliance on
passive/avoidant coping strategies and more satisfaction
with social support [21]. Cognitive appraisals of the disease
have been implicated in the psychological literature as
crucial for adjustment to chronic disease [37], although
their relevance to psychosocial functioning in patients with
LBP has not been extensively investigated. However, in
one study, disease-related cognitive appraisals were shown
to mediate the outcomes of an experimental pain situation
resolution in patients with LBP [34].

There are different theoretical models attempting to
explain the relationships between the level of psychosocial
functioning in patients with a chronic disease and other
clinical and psychological variables. One of these models is
Lazarus and Folkman’s transactional theory of stress [26].
According to this theory, a chronic disease, such as LBP,
can be treated as a stressful situation since it undermines the
normal life balance of an affected individual. The theory
postulates that the quality of the resolution of the stressful
situation depends on two stress-mediating processes: cog-
nitive appraisal of the situation and coping strategies acti-
vated to manage the situation [6]. When coping with stress,
the individual may additionally resort to certain resources:
both internal (e.g., personality) and external (e.g., available
social support). The final effectiveness of coping with stress
can be assessed by the level of functioning in various
domains (e.g., psychosocial functioning) [25].

In accordance with this theory, we consider LBP as a
potentially chronically stressful situation. Based on the
theory, we also assumed that the levels of psychosocial
functioning in patients with LBP might be related to stress-
mediating processes, such as cognitive appraisals of the
disease and ways of coping with stress, as well as to
internal (i.e., personality) and external (i.e., social support)
resources available when coping with stress.

The objective of this study was to investigate the associ-
ations between psychosocial functioning in patients with
LBP and a range of psychological factors, postulated by
Lazarus and Folkman’s theory as potentially affecting
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adjustment to the disease. In particular, we undertook to
assess the relative participation of personality traits, social
support, disease-related cognitive appraisals and coping
styles in accounting for the variance in various domains of
psychosocial functioning of patients with LBP, as we
hypothesized that diverse patterns of factors may be related
to different spheres of psychosocial functioning. Addition-
ally, we aimed at verifying if the associations between the
psychological variables and psychosocial functioning
remain significant when (1) sociodemographic variables and
(2) the levels of reported pain will be included into the
models.

Participants and methods
Participants

The study was carried out between May 2005 and January
2007. One hundred-twenty-five patients hospitalized during
this period at the neurological ward due to LBP were
approached and requested to take part in the study. The
patients were recruited into the study and investigated
during their stay at the ward. Out of the 125 patients
approached, 5 refused to participate in the study because
they were unwilling to fill in the questionnaires or could
not read well without glasses, and 120 patients consented.
The data of five patients were further excluded from the
analyses since these patients did not satisfy the chronicity
criterion (disease duration of more than 6 months). Thus,
the final sample accepted for statistical analyses consisted
of 115 patients. All patients were adults (>18 years of age)
and had a confirmed medical diagnosis of LBP. They were
hospitalized for detailed diagnostic purposes, due to
worsening of their condition, due to unsatisfactory results
of previously applied treatments or due to an acute recur-
rence of the pain. After complete description of the study,
written informed consent was obtained from all partici-
pants. The design of the study was approved by the local
Ethical Committee of the Institute of Psychology, John
Paul II Catholic University of Lublin, Poland.

The psychological examination was carried out indivi-
dually with each patient by a qualified psychologist, and
consisted of a brief structured interview concerning soci-
odemographic variables and a battery of psychological
questionnaires. During the interview patients were inquired
about age, educational status and marital status and reques-
ted to assess the pain intensity on six visual analog scales.
These scales were extracted from Low Back Rating Scale
and yield the total pain index with a theoretical range from 0
(no pain) to 60 (the worst imaginable pain) [28]. Information
on clinical characteristics, including disease duration,
number of hospitalizations, lateralization of the lesion, cause

of LBP and predominant character of the symptoms was
obtained form the patients’ medical charts. The causes of
LBP included discopathy, degenerative changes, protruded
nucleus pulposus and hernia. Sixty-five percent of the
patients had irritative signs of the sciatica type, 35% pre-
sented predominantly deficiency signs (Table 1). Thirty-
eight patients had also other non-neurological comorbidities.

Psychological testing
Psychosocial (PFQ) for

patients with LBP is a 44-item self-report instrument
measuring various dimensions of psychosocial functioning

Functioning Questionnaire

Table 1 The sociodemographic characteristics of the participants

Sex [N (%)]

Men 59 (51.3%)

Women 56 (48.7%)
Age

Range (min—max) 26-60

Mean (£SD) 48.8 (£7.83)
Education [N (%)]

Elementary 20 (17.4%)

Occupational 39 (33.9%)

Secondary non-completed 9 (7.8%)

Secondary completed 27 (23.5%)

University non-completed 7 (6.1%)

University completed 13 (11.3%)
Marital status [N (%)]

Married 92 (80.0%)

Divorced/separated 11 (9.6%)

Widowed 6 (5.2%)

Single 6 (5.2%)
Character of symptoms [N (%)]

Irritative signs 75 (65.2%)

Deficiency signs 40 (34.8%)
Lesion lateralization [N (%)]

Left 36 31.3%)

Right 31 (27.0%)

Bilateral 48 (41.7%)
Cause of LBP [N (%)]

Discopathy 34 (29.6%)

Degenerative changes 33 (28.7%)

Protruded nucleus pulposus 24 (20.9%)

Hernia 24 (20.9%)
Disease duration (years)

Range (min-max) 0.6-34

Mean (£SD)

Pain severity

12.33 (£8.61)

12-60
38.25 (£11.58)

Range (min—max)
Mean (£SD)
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in patients with LBP. The questionnaire consists of five
subscales: (1) distress in interpersonal context, (2) limita-
tions in everyday functioning, (3) acceptance of life with
the disease, (4) depressive complaints, and (5) sense of
being disabled, extracted in factor analysis. Higher scores
on the Acceptance of life with disease subscale indicate
better functioning, whereas higher scores on the remaining
subscales reflect more disabled functioning. In a validation
study, reliability coefficients for the questionnaire were
found high: internal consistency for the subscales ranged
from 0.86 to 0.89, and test-retest correlations ranged from
0.80 to 0.90 [17].

Disease-Related Social Support Scale is a 13-item brief
self-report questionnaire designed to measure aspects of
social support as perceived by the patient over the period of
the disease. The instrument was developed for the purpose
of this study and consists of four subscales extracted in
factor analysis: (1) experience of care (eigenvalue = 3.21),
(2) deprivation of support (eigenvalue = 1.69), (3) satis-
faction with treatment (eigenvalue = 1.37) and (4) social
interactions (eigenvalue = 1.88). The four extracted fac-
tors explained together 62.7% of the variance in the test.

The two questions constituting the Satisfaction with
treatment factor had originally been included into this
instrument, as we had conceptualized that they might be
indicative of support from medical staff. Later psycho-
metric analyses showed, however, that this factor was
greatly independent of the three remaining factors (inter-
correlations ranging from —0.05 to 0.21), and most prob-
ably only weakly related to social support (the correlation
coefficient with the total score of the scale r = 0.33).
Therefore, we decided to exclude this factor from further
analyses in this study.

After exclusion of the Satisfaction with treatment factor,
the resulting Cronbach’s alpha reliability coefficient for the
whole scale was 0.78. The correlations between the three
remaining factors and the global score of the scale were
0.81 for Experience of care, —0.78 for Deprivation of
support and 0.64 for Social contacts [24].

Ways of Coping Questionnaire was developed to mea-
sure problem-focused and emotion-focused strategies of
coping with stress [5]. The Polish version of the ques-
tionnaire consists of 13 subscales measuring various coping
strategies, with reliability coefficients for the subscales
ranging from 0.50 to 0.82 [32]. In this study, we performed
factor analysis on these 13 scales and obtained four higher-
order factors corresponding to four coping styles: (1)
reinterpretation, (2) avoidance, (3) problem-focused coping
and (4) coping through support. These extracted factors
accounted for 71.5% of the variance in the test.

NEO-Five Factor Inventory was used to measure
five basic personality dimensions: (1) neuroticism, (2)
extroversion, (3) openness, (4) agreeableness and (5)
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conscientiousness. It is a world-known, commonly applied,
reliable and valid personality inventory [3].

Disease-Related Appraisals Scale is a self-report mea-
sure of six modes of cognitive appraisals attributable to
one’s own disease: Threat, Profit, Obstacle/loss, Challenge,
Harm, Value. The appraisals are conceptualized as indi-
vidual meanings the patients can attribute to their disease.
The questionnaire contains also one control subscale,
Importance, measuring the overall significance of the dis-
ease, as perceived by the patient. The scale was originally
developed to operationalize the concept of cognitive
appraisal of the stressful situation postulated by Lazarus and
Folkman, however, with specificity to disease-related stress.
The development study was conducted on the population of
patients with various diseases, and since then the scale has
been validated in several clinical populations, including
patients with psoriasis, systemic sclerosis, cardiovascular
disease, infertility, asthma and type I diabetes, mostly as a
part of doctorate or master’s degree projects carried out in
our Department. The reliability coefficients for particular
subscales, evaluated in a validation study in patients with
different diseases, ranged from 0.64 to 0.87. The theoretical
validity of the questionnaire was confirmed by factor
analysis and its scores shown to be independent of the social
desirability variable [16]. The English translation of this
scale is included in the appendix to this article.

Statistical analyses

Descriptive statistics are presented as mean (M) and stan-
dard deviations (SD) or frequencies (N) and percentages
(%). A series of stepwise regression analyses were con-
ducted. In each analysis, the scores on one of the PFQ
subscales were entered as dependent variables and the
scores on personality, coping, cognitive appraisal and
social support measures as independent variables. A second
series of stepwise regression analyses were carried out,
with age, gender and educational level entered into the
models as a separate block before the psychological vari-
ables, to control for the effects of sociodemographic fac-
tors. In a third series of stepwise regression analyses, pain
severity was added as an independent variable, in a block
following sociodemographic variables and preceding psy-
chological variables. Results were considered statistically
significant at the level of P < 0.05

Results
Patients’ characteristics

The final sample consisted of 56 women and 59 men, with
the mean age of 48.8 years. The mean duration of the
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disease for the whole group was 12.33 years. The patients
hospitalized due to LBP for the first time constituted 33%
of the sample, 46.1% were hospitalized for the second,
third or fourth time, and for 20.9% this was more than the
fourth hospitalization. The participants’ detailed charac-
teristics on a range of psychosocial and clinical variables
are presented in Table 1.

Psychological factors explaining psychosocial
functioning

Tables 2, 3, 4, 5 and 6 present the results of stepwise
regression analyses conducted for each domain of psy-
chosocial functioning with psychological variables entered
as independent variables. The caption of each table con-
tains the summary statistics obtained for the final model
including only those independent variables which reached
the significance level of P < 0.05.

As we hypothesized, all four groups of psychological
variables postulated by Lazarus and Folkman’s theory
(cognitive appraisals, coping styles, personality traits and
social support) were found to be associated with aspects of
psychosocial functioning in patients with LBP.

Distress in interpersonal context was found to be related
to all four groups of psychological variables: disease
appraisals of obstacle and harm, deprivation of social
support, avoidance coping and negatively to the personality
trait of agreeableness.

Higher scores on Limitations in everyday functioning
were found to be associated with certain cognitive appraisals
(appraising LBP in terms of obstacle, threat and attributing
greater overall importance to it) and with avoidance coping.
No associations of this domain were found with respect to
social support and personality resources.

Higher scores on Acceptance of life with the disease
were most strongly related to problem focused coping, to
appraising one’s own disease as a challenge but not as an
obstacle, and to the personality trait of conscientiousness.
No associations of this domain were observed with social
support.

Table 2 Factors accounting for distress in interpersonal context

Independent B 95% C1 f R’ change ¢ P

variables for B

Obstacle 042 =+0.15 0.42 0.40 5.55 0.000

Avoidance 0.39 +0.28 020 0.12 2.78 0.007
coping

Harm 0.24 +0.16 0.23 0.05 2.97 0.004

Deprivation 0.34 +0.28 0.16 0.03 2.44 0.016
of support

Agreeableness —0.05 £0.05 —0.15 0.02 —2.28 0.025

R =0.79, R = 0.63, corrected R*>= 061, F(1,107) = 5.18,

P =0.025

Higher Depressive complaints were found to be more
closely related to disease-related appraisals: obstacle and
profit, and to attributing greater overall importance to the
disease. Depressive complaints were also associated with
higher avoidance coping, but unrelated to social support or
personality.

Finally, higher Sense of being disabled was associated
with the disease appraisals of obstacle and harm, and with
deprivation of social support. This sphere of psychosocial
functioning was found unrelated to coping styles or per-
sonality traits.

Controlling for sociodemographic variables

An analogous series of stepwise regression analyses was
conducted with an insertion of sociodemographic variables
of age, gender and educational status before the psycho-
logical variables in the regression model. None of the socio-
demographic variables were found statistically significant in
accounting for Distress in interpersonal context, Limitations
in everyday functioning, Acceptance of life with the disease
or Depressive complaints, whereas the psychological vari-
ables remained significant as previously. However, in
addition to the previously found cognitive appraisal of
obstacle, and avoidance coping, two sociodemographic
variables were observed to be statistically significant pre-
dictors of Sense of being disabled: older age (ff = 0.14,
t = 2.12, P = 0.036) and lower educational levels (f =
—0.20, t = —2.97, P = 0.004).

Table 3 Factors accounting for limitations in everyday functioning

Independent B 95% CL R? t P

variables for B change

Obstacle 0.70 £0.20 0.70 0.44 6.88 0.000

Importance 0.24 +£0.17 0.24 0.03 2.91 0.004

Threat —0.28 +0.22 —0.28 0.02 —2.58 0.011

Avoidance 0.33 £0.29 0.17 0.02 2.28 0.025
coping

R=072, R*>=052, corrected R>=0.50, F(1,108) = 5.20,

P =0.025

Table 4 Factors accounting for acceptance of life with the disease

Independent B 95% CI f R? t P
variables for B change
Problem-focused 0.56 +0.33 0.27 0.20 3.42 0.001
coping

Obstacle —-0.39 £0.15 —0.38 0.13 —5.08 0.000
Challenge 0.24 +0.16 0.23 0.06 3.00 0.003
Conscientiousness ~ 0.08 +£0.06 0.22 0.04 2.75 0.007

R =0.66, R®>=043, corrected R*>=0.41,

P = 0.007

F(1,108) = 7.56,
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Table 5 Factors accounting for depressive complaints

Independent B 95% C1 f R’ change ¢ P
variables for B

Obstacle 043 +£0.15 042 043 5.94  0.000
Avoidance coping 0.60 +0.26 030 0.12 4.47 0.000
Importance 025 +£0.15 024 0.03 3.30 0.001
Profit 0.13 £0.12 0.13 0.02 2.10 0.038
R =078, R®>=0.60, corrected R>=059, F(1,108) =4.42,

P =0.038

Table 6 Factors accounting for sense of being disabled

Independent B 95% CI p R? change ¢ P
variables for B

Obstacle 0.52 £0.17 0.52 0.44 6.25 0.000
Harm 0.22 +0.17 0.21 0.04 2.54 0.013
Deprivation of support 0.32 £0.29 0.15 0.02 2.16 0.033

R =0.78, R>=0.60, corrected R’ = 0.59,

P =0.038

F(1,108) = 4.42,

Controlling for pain severity

An analogous series of regression analyses was conducted
with an insertion of pain severity in addition to the previ-
ously introduced psychological and sociodemographic
variables. Pain severity was introduced into regression
models in a separate block following sociodemographic
variables and preceding psychological variables. Intro-
duction of pain severity into the model did not cause
statistically significant changes in the patterns of psycho-
logical predictors of psychosocial functioning, and pain
severity itself did not prove statistically significant in pre-
dicting any of the analyzed domains of psychosocial
functioning. Only in the case of Limitations in everyday
functioning, did pain severity show a moderate trend
toward significance (f = 0.12, t = 1.72, P = 0.089).

Table 7 summarizes the patterns of psychological and
sociodemographic  variables statistically significantly
explaining variances in various domains of psychosocial
functioning, as observed in this study.

Discussion

The questionnaire we implemented to measure psychoso-
cial functioning in patients with LBP contains five sub-
scales, extracted through factor analysis, covering five
different domains of functioning [17]. This is in contrast to
most other studies in which outcomes in psychosocial
functioning of patients with LBP were typically measured
by a single disability index. We had assumed that particular
domains of psychosocial functioning may be relatively
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independent from each other. In consequence, the func-
tional status of patients with LBP in each of the domains
may be related to different factors, and their decrements
may involve diverse mechanisms.

Generally, the findings of this study seem to support this
hypothesis. For each domain of psychosocial functioning
different patterns of factors were found to be significant in
regression analysis models.

Disease-related cognitive appraisals seemed to be the
strongest predictors of psychosocial functioning in all
measured domains. Out of all independent variables,
appraising the disease in the category of obstacle was the
only one which was found to significantly account for all
functioning domains. It is of note, however, that other
modes of disease-related appraisals were specifically
associated with particular spheres of psychosocial func-
tioning, with harm contributing to interpersonal distress
and greater sense of disability, threat to functional limita-
tions, challenge to better acceptance, profit to depressive
complaints, and overall importance of the disease to
everyday limitations and depressive complaints. It follows
from this that appraising one’s own disease in terms of
obstacle may be a universal factor contributing to decre-
ments in all spheres of psychosocial functioning whereas
other disease-related appraisals are more domain-specific.

In contrast, personality traits were found to be only
weakly related to psychosocial functioning, except for
agreeableness whose low levels were a significant predictor
of distress in interpersonal context, and conscientiousness
which predicted better acceptance of life with the disease.
The role of agreeableness in mediating the behavior of an
individual in interpersonal relationships has already been
evidenced in studies from various populations, showing
that individuals who score low on this trait tend to overtly
express their angry emotions whereas those with higher
agreeableness are calmer, more cooperative, more skilled
in solving interpersonal conflicts and, when coping with
stress, they are more eager to seek social support [4, 18].
Some studies in other chronically ill patients showed that
agreeableness interacted with social support in affecting
depressive symptomatology. Greater social support among
those high in agreeableness was associated with a decrease
in depressive symptoms over time, whereas no such effect
was observed for individuals low in agreeableness [14]. It
is therefore interesting to see that in our patients with LBP,
those experiencing more disease-related negative emotions
in interpersonal context are also less agreeable and at the
same time feel deprived of social support.

Conscientiousness has also been implicated as a person-
ality resource which may prove positive when coping with
stress, including disease-related stress. People with higher
levels of conscientiousness were shown to prefer thoughtful,
task-oriented strategies of coping with stress, showed more
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Table 7 Psychological and sociodemographic factors accounting for various domains of psychosocial functioning—summary

Distress in Limitations in everyday  Acceptance of life with ~ Depressive Sense of being
interpersonal context  functioning the disease complaints disabled
Cognitive appraisals of  Obstacle 1 Obstacle T Obstacle | Obstacle T Obstacle T
the disease Harm 1 Threat 1 Challenge 1 Profit 1 Harm 1

Importance T

Social support Deprivation of support —

T

Coping styles Avoidance coping T

Personality traits Agreeableness | -

Sociodemographic - -
variables

Pain severity - Pain 7 (trend)

Avoidance coping 7

Importance T

Deprivation of

support 1
Problem focused coping Avoidance -
1 coping 1
Conscientiousness T - _
- - Agel

Education level |

1 Indicates an increase in the independent variable is accompanied by an increase in the dependent variable

| Indicates an increase in the independent variable is accompanied by a decrease in the dependent variable

endurance when coping with stress and reported greater
personal growth following resolution of stressful situations.
They also coped with stress usually more effectively than
those low in conscientiousness [4, 11]. In studies on clinical
populations, patients with higher conscientiousness showed
better adaptation to the disease through higher compliance
with medical recommendations and through practicing pro-
health behaviors [31, 42]. The association we found in our
study between this personality trait and acceptance of life
with the disease supports the findings from previous studies
suggesting a positive role of this trait in coping with disease-
related stress. In our patients with LBP, higher conscien-
tiousness was a predictor of better psychosocial functioning,
and it seems also important that it co-occurred with such
other predictors as problem-focused coping and appraising
LBP as a challenge but not as an obstacle. The co-occurrence
of these predictors may suggest that conscientiousness is an
internal personality resource activating the most adaptive
modes of appraising LBP and most effective strategies of
coping with its stress.

Our findings did not confirm, however, the role of neu-
roticism in determining adjustment to living with LBP,
reported in earlier studies [1, 9]. Since the method of
regression analysis reduces redundancy between the inde-
pendent variables, it is probable that the putative effect of
neuroticism on psychosocial functioning domains was
eliminated in our study due to its overlapping variance
shared with other variables. For example, strong associa-
tions of neuroticism were reported with emotion-focused
non-adaptive coping strategies, such as avoidance, in vari-
ous populations [4], and in a clinical population, neuroticism
was found to be strongly correlated with both emotion-
focused coping and severity of depressive symptomatology
[30], all of which may be indicative of a considerable
common variance shared by these constructs. In this context,

it is of note that depressive complaints in our patients were
significantly related to emotion-focused avoidance coping,
but neuroticism did not reach significance level in the
regression analysis for these dependent variables, probably
due to its redundancy with this coping style. It is of interest
that previous studies reported that the use of passive and
avoidant coping strategies was found to be unspecific for the
group of patients with LBP as a whole; it was, however, very
characteristic of those patients with LBP who presented with
comorbid depression [41].

Problem-focused coping was another coping style we
found associated with psychosocial functioning of patients
with LBP. However, this coping style contributed signifi-
cantly only to higher acceptance of living with LBP. Using
this coping style can be therefore regarded as a marker of
good adjustment in LBP, especially in terms of a balanced
attitude toward the disease (acceptance but not giving-up). It
is worth noticing that acceptance of life with LBP was sig-
nificantly predicted also by a cognitive appraisal of chal-
lenge. Studies in other populations showed that this appraisal
mode was associated with varied and predominantly prob-
lem-focused coping strategies and also with better adapta-
tional outcomes [16, 29]. Since numerous authors posed that
different modes of cognitive appraisals trigger diverse cop-
ing behaviors [2, 19, 29], it may be assumed that appraising
LBP in terms of challenge leads to more constructive and
effective coping behaviors with resultant better adjustment.

Social support was postulated to be predictive of better
psychological adjustment in patients with LBP in previous
studies [21]. In our study we found a similar pattern, that is,
the deprivation of social support being significantly related
to negative outcomes, such as distress in interpersonal
context and depressive symptoms. The associations between
perceived low social support and depression have been
reported in patients with various chronic conditions [20],
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including patients with LBP [39]. Our findings, therefore,
confirm the role of deprivation of social support in deve-
lopment of depressive complaints in patients with LBP.

It is of note, however, that functioning in the domains of
distress in interpersonal context and depressive symptoms
was predicted by deprivation of social support rather than
positive experience of social support (experience of care
and social contacts). This may have resulted from redun-
dancy of these constructs, but may also indicate that per-
ceptions of a lack of versus abundant social support play
slightly different roles in regulating functioning outcomes.
If this were so, positively perceived social support might be
viewed as playing a protective role, buffering negative
effects of disease-related stress, whereas deprivation of
social support as a factor actively contributing to disease-
related decrements in functioning. These speculations,
however, require further investigations, including verifi-
cation of whether they are LBP-specific or universal.

The sociodemographic variables we entered into the
second series of regression analyses (age, gender and
educational status) turned out to be unrelated to most of the
domains of psychosocial functioning, with an exception for
age and educational level which were found to be statisti-
cally significant predictors of the sense of being disabled,
beside the previously observed significance of psychologi-
cal variables. None or weak relationships between soci-
odemographic characteristics and LBP-related disability
were reported by other authors [43]. However, our findings
and those from some other studies [36] suggest that older
individuals might require more attention as they may be at
a greater risk for developing subjective feelings of being
disabled. On the other hand, higher educational status
might be a protective factor diminishing the sense of LBP-
related disability. These associations, however, require
further confirmation in other studies and elucidation of the
mechanisms underlying them.

In the third series of regression analyses, we introduced
pain severity in addition to other variables. We inserted it
in a separate block, thus somewhat preventing exclusion of
this variables in case of redundancy with other variables or
in case of its statistical insignificance for predicting the
dependent variables. This allowed us to assess the specific
contribution of pain severity to models explaining psy-
chosocial functioning. We found, however, that pain
severity was non-significant in accounting for any of the
psychosocial functioning domains, whereas other variables
remained statistically significant as previously. A slight
trend toward significance was observed for pain severity
only when accounting for limitations in everyday func-
tioning (P = 0.089). These findings provide evidence that
pain severity apparently contributes a little to psychosocial
functioning in patients with LBP in contrast to psycho-
logical variables which together accounted for significant

@ Springer

amounts of variance in psychosocial functioning domains
(cf. the values of R? for each model in Table-
s 2,3,4,5 and 6). This lack of the relationship between
pain severity and psychosocial functioning seems to be a
contra-intuitive finding; however similar results were also
occasionally reported by other authors [8].

Our study has certain limitations. First, the cross-sec-
tional design makes it difficult to draw ultimate conclusions
about the actual directions of the associations we have
found. It should be realized that the associations between
the impact of LBP, psychosocial functioning, social sup-
port, personality, coping and appraisals of the disease are
most probably dynamic and bidirectional. Our findings
should be therefore viewed as a simplified approximation to
the real directions of influence between these variables,
rather than as a definite pattern. Second, the statistical
method of data analysis we have chosen to apply (i.e.,
standard stepwise regression analysis) is to a certain degree
based on an arbitrary choice. We have decided on this
method as it seems to provide the most robust evaluation of
the final regression models. It must be noted, however, that
slightly different results might be obtained if another
regression method had been used (e.g., backward or forward
regression method). The difference might potentially con-
cern the variables with the weakest predictive values.
Additionally, apart from the regression analyses we have
carried out, other inspiring statistical analyses would also be
possible. For instance, the moderator test analyses could
answer whether psychological factors, such as particular
personality traits or coping styles, moderate the association
between pain severity and psychosocial functioning. Such
analyses could provide a potential direction for future
research explaining personality mechanisms of psychoso-
cial functioning in patients with LBP.

Conclusions

The findings of our study demonstrated that decrements in
various domains of functioning of patients with LBP were
related to diverse psychological factors. Cognitive disease-
related appraisals, coping styles, social support and person-
ality showed different patterns and degrees of contribution to
explanation of functioning in various domains. This suggests
that different psychological mechanisms may be involved
and probably different intervention strategies may be
required with regard to various aspects of psychosocial
functioning in patients with LBP. It also seems that the
psychological variables may be the most important ones in
predicting psychosocial functioning of patients with LBP,
with a small contribution of sociodemographic variables
(age and educational status), whereas pain severity may be
unrelated to actual psychosocial functioning.
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With reference to clinical practice, our findings
emphasize that psychosocial functioning in patients with
LBP should be considered and evaluated as a multifaceted
rather than a single-dimension phenomenon. A psycho-
logical evaluation of patients with LBP on personality,
social support available for them, their coping styles and
disease-related appraisals may help explain why some
patients demonstrate significant decrements in their psy-
chosocial functioning even with objectively mild pain
symptoms. On the other hand, as a result of such an
evaluation, highly individualized programs of psychosocial

intervention (psychological counseling, psychotherapy,
psychoeducation) can be provided, targeted specifically at
particular maladaptive variables predicting low psychoso-
cial functioning.
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Appendix

DISEASE-RELATED APPRAISALS SCALE

This questionnaire contains statements reflecting various ways in which people can perceive their

disease. Please, read each of these statements carefully and, by putting an X in an appropriate column,

indicate how well this statement describes YOUR perception of your disease. There are no ‘right’ or ‘wrong’

answers. Any answer you give is good if only it is true, that is, in accordance with what you think and feel.

MY DISEASE FOR ME IS:

Yes Rather Uncertain Rather No
yes no

—

something that increases my anxiety

the situation enabling my close ones to show more care for me

the loss of hopes for fulfillment of my personal life projects

the enemy whom I try to fight against

a consequence of a malicious lot

a factor facilitating my internal growth

something that is hard to accept

something that threatens me

S N RN N Rl

an opportunity to have a rest from my everyday duties

—
o

. an obstacle in carrying out my hobbies

[y
—_

. something that forces me to be more active in life

—
[\

. a punishment for some guilt for which I am not responsible

—_
w

. something that helps me to find meaning in life

~

. the situation which destroys my internal balance

—
(9]

. the situation causing fear that my health my worsen further

—
(o)

. an opportunity to experience kindness from other people

—
~

. aloss of my previous physical condition

—
[es)

. a situation which I must face up to

—
Ne)

. an injustice that occurred to me

)
[}

. an experience that makes me feel closer to God
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Yes Rather Uncertain Rather No
yes no

21. a situation of minor importance to me

22. something that arises my fears about the future

23. an opportunity to forget about my other problems

24. a factor making my relationships with others more difficult

25. the mobilization of my psychic forces

26. bad luck that happened to me
27. an opportunity to deepen my humanity

28. nothing of major significance

29. athreat that I may lose my health or life

30. something that releases me from my previously fulfilled duties

31. the necessity to resign from the things I used to like doing

32. alife challenge I try to stand up to

33. a harm that occurred to me

34. an experience in which I can find deeper meaning

35. an episode of little importance in my life

36. a threat to my present life situation

37. a source of certain benefits

38. alimitation in my normal family or occupational life

39. a motivation to face up to life’s hardships

40. a senseless suffering

41. an experience which helps me to discover the value of life

42. a fear that I may become a burden for others

43. something that allows securing my material situation

44. aloss of my independence

45. unhappiness which I have not deserved

46. a fear that I may become useless

47. aloss of my contacts with other people

NOTE: This is not a valid adaptation of this questionnaire in English but rather a simple translation.

References Handbook of coping: theory, research, applications. Wiley, New
York, pp 44-61
1. BenDebba M, Torgerson WS, Long DM (1997) Personality traits, 5. Folkman S, Lazarus RS, Dunkel-Schetter C, DeLongis A, Gruen

pain duration and severity, functional impairment, and psycho- RJ (1986) Dynamics of a stressful encounter: cognitive appraisal,
logical distress in patients with persistent low back pain. Pain coping apd encounter outcomes. J Pers Soc Psychol 50:992-
72:115-125. doi:10.1016/S0304-3959(97)00020-1 1003. doi:10.1037/0022-3514.50.5.992 _
2. Burker EJ, Evon DM, Sedway JA, Egan T (2004) Appraisal and O+ Folkman S, Lazarus RS, Gruen RJ, DeLongis A (1986) Apprai-
coping as predictors of psychological distress and self-reported sal, coping, health status, ar.ld psychological symptoms. J Pers
physical disability before lung transplantation. Prog Transplant Soc Psychol 50:571-579. doi:10.1037/0022-3514.50.3.571

14:222-232 7. Gatchel RJ, Polatin PB, Mayer TG (1995) The dominant role of

3. Costa PT, McCrae RR (1992) Four ways five factors are basic. psychosocial risk factors in the development of chronic low back
Pers Individ Dif 13:653-665. doi:10.1016/0191-8869(92) pain disability. Spine 20:2702-2709. doi:10.1097/00007632-
90236-1 199512150-00011

4. Costa PT, Somerfield MR, McCrae RM (1996) Personality and 8. Gesztelyi G’. ]'3§recz'ki D, (20(,)6) Determinar'lts of 'disability in
coping: a reconceptualization. In: Zeidner M, Endler NS (eds) everyday activities differ in primary and cervicogenic headaches

@ Springer


http://dx.doi.org/10.1016/S0304-3959(97)00020-1
http://dx.doi.org/10.1016/0191-8869(92)90236-I
http://dx.doi.org/10.1016/0191-8869(92)90236-I
http://dx.doi.org/10.1037/0022-3514.50.5.992
http://dx.doi.org/10.1037/0022-3514.50.3.571
http://dx.doi.org/10.1097/00007632-199512150-00011
http://dx.doi.org/10.1097/00007632-199512150-00011

Eur Spine J (2010) 19:613-623

623

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

and in low back pain. Psychiatry Clin Neurosci 60:271-276. doi:
10.1111/5.1440-1819.2006.01501.x

. Goubert L, Crombez G, Van Damme S (2004) The role of neu-

roticism, pain catastrophizing and pain-related fear in vigilance to
pain: a structural equations approach. Pain 107:234-241. doi:
10.1016/j.pain.2003.11.005

Hagen EM, Svensen E, Eriksen HR, Ihleback CM, Ursin H
(2006) Comorbid subjective health complaints in low back pain.
Spine 31:1491-1495. doi:10.1097/01.brs.0000219947.71168.08

. Hewitt PL, Flett GL (1996) Personality traits and the coping

process. In: Zeidner M, Endler NS (eds) Handbook of coping:
theory, research, applications. Wiley, New York, pp 410-433
Hope P (2002) Assessment and treatment of patients presenting
with low back pain and accompanying psychological distress. An
evidence-based approach. Physiotherapy 88:745-750. doi:
10.1016/S0031-9406(05)60718-3

Hope P, Forshaw M (1999) Assessment of psychological distress
is important in patients presenting with low back pain. Physio-
therapy 85:563-570. doi:10.1016/S0031-9406(05)61250-3

Hoth KF, Christensen AJ, Ehlers SL, Raichle KA, Lawton WJ
(2007) A longitudinal examination of social support, agreeable-
ness and depressive symptoms in chronic kidney disease. J Behav
Med 30:69-76. doi:10.1007/s10865-006-9083-2

Indahl A (2004) Low back pain: diagnosis, treatment and prog-
nosis. Scand J Rheumatol 33:199-209. doi:10.1080/030097404
10006916

Janowski K (2006) Osobowosciowe uwarunkowania radzenia
sobie ze stresem tuszczycy (Personality factors in coping with
psoriasis-related stress). Polihymnia, Lublin

Janowski K, Kurytowicz J, Steuden S (2005) Psychosocial Func-
tioning Questionnaire for patients with low back pain: development
and psychometric properties. Arch Med Sci 1:157-162
Jensen-Campbell LA, Gleason KA, Adams R, Malcolm KT (2003)
Interpersonal conflict, agreeableness, and personality develop-
ment. J Pers 71:1059-1085. doi:10.1111/1467-6494.7106007
Keltikangas-Jarvinen L (1986) Psychological meaning of illness
and coping with disease. Psychother Psychosom 45:84-90
Kiviruusu O, Huurre T, Aro H (2007) Psychosocial resources and
depression among chronically ill young adults: are males more
vulnerable? Soc Sci Med 65:173-186. doi:10.1016/j.socscimed.
2007.02.030

Klapow JC, Slater MA, Patterson TL, Atkinson JH, Weickgenant
AL, Grant I, Garfin SR (1995) Psychosocial factors discriminate
multidimensional clinical groups of chronic low back pain
patients. Pain 62:349-355. doi:10.1016/0304-3959(94)00276-K
Kothe R, Kohlmann T, Klink T, Ruther W, Klinger R (2007)
Impact of low back pain on functional limitations, depressed
mood and quality of life in patients with rheumatoid arthritis.
Pain 127:103-108. doi:10.1016/j.pain.2006.08.011

Kovacs FM, Fernandez C, Cordero A, Muriel A, Gonzalez-Lujan
L, Gil del Real MT, Spanish Back Pain Research Network (2006)
Non-specific low back pain in primary care in the Spanish
National Health Service: a prospective study on clinical outcomes
and determinants of management. BMC Health Serv Res 6:57.
doi:10.1186/1472-6963-6-57

Kurylowicz J (2006) Radzenie sobie z wlasna choroba. Badania
psychologiczne pacjentéw z zespotem bélowym korzeniowym
(Coping with the disease. A psychological study in patients with
low back pain). Oficyna Wydawnicza Verba, Lublin

Lazarus RS (1998) Coping from the perspective of personality.
Z Differ Diagn Psychol 19:213-231

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Lazarus RS, Folkman S (1984) Stress, appraisal and coping.
Springer, New York

Manchikanti L, Pampati V, Beyer C, Damron K, Barnhill RC
(2002) Evaluation of psychological status in chronic low back
pain: comparison with general population. Pain Physician 5:149—
155

Manniche C, Asmussen K, Lauritsen B, Vinterberg H, Kreiner S,
Jordan A (1994) Low back pain rating scale: validation of a tool
for assessment of low back pain. Pain 57:317-326. doi:
10.1016/0304-3959(94)90007-8

McCrae RR (1984) Situational determinants of coping responses:
loss, threat, and challenge. J Pers Soc Psychol 46:919-928. doi:
10.1037/0022-3514.46.4.919

McWilliams LA, Cox BJ, Enns MW (2003) Use of the coping
inventory for stressful situations in a clinically depressed sample:
factor structure, personality correlates, and prediction of distress.
J Clin Psychol 59:423-437. doi:10.1002/jclp.10080

Moran PJ, Christensen AJ, Lawton WJ (1997) Social support and
conscientiousness in hemodialysis adherence. Ann Behav Med
19:333-338. doi:10.1007/BF02895150

Oles P (1995) Kryzys “potowy zycia” u mezczyzn. Psychologi-
czne badania empiryczne (The ‘mid-life’ crisis in men. A psy-
chological empirical study). RW KUL, Lublin

Ostelo RW, de Vet HC (2005) Clinically important outcomes in
low back pain. Best Pract Res Clin Rheumatol 19:593-607. doi:
10.1016/j.berh.2005.03.003

Pellino TA, Oberst MT (1992) Perception of control and
appraisal of illness in chronic low back pain. Orthop Nurs 11:22—
26. doi:10.1097/00006416-199201000-00009

Peters ML, Vlaeyen JW, Weber WE (2005) The joint contribu-
tion of physical pathology, pain-related fear and catastrophizing
to chronic back pain disability. Pain 113:45-50. doi:10.1016/j.
pain.2004.09.033

Rudy TE, Weiner DK, Lieber SJ, Slaboda J, Boston JR (2007)
The impact of chronic low back pain on older adults: a com-
parative study of patients and controls. Pain 131:293-301. doi:
10.1016/j.pain.2007.01.012

Schiissler G (1992) Coping strategies and individual meanings of
illness. Soc Sci Med 34:427-432. doi:10.1016/0277-9536(92)
90303-8

Strunin L, Boden LI (2004) Family consequences of chronic back
pain. Soc Sci Med 58:1385-1393. doi:10.1016/S0277-9536(03)
00333-2

Trief PM, Carnrike CL Jr, Drudge O (1995) Chronic pain and
depression: is social support relevant? Psychol Rep 76:227-236
Waddell G (1984) Chronic low back pain, psychological distress,
and illness behaviour. Spine 9:209-213. doi:10.1097/00007632-
198403000-00013

Weickgenant AL, Slater MA, Patterson TL, Atkinson JH, Grant I,
Garfin SR (1993) Coping activities in chronic low back pain:
relationship with depression. Pain 53:95-103. doi:10.1016/0304-
3959(93)90061-S

Wiebe JS, Christensen AJ (1996) Patient adherence in chronic
illness: personality and coping in context. J Pers 64:815-835. doi:
10.1111/5.1467-6494.1996.tb00945.x

Woby SR, Watson PJ, Roach NK, Urmston M (2004) Adjustment
to chronic low back pain—the relative influence of fear-avoid-
ance beliefs, catastrophizing, and appraisals of control. Behav
Res Ther 42:761-774. doi:10.1016/S0005-7967(03)00195-5

@ Springer


http://dx.doi.org/10.1111/j.1440-1819.2006.01501.x
http://dx.doi.org/10.1016/j.pain.2003.11.005
http://dx.doi.org/10.1097/01.brs.0000219947.71168.08
http://dx.doi.org/10.1016/S0031-9406(05)60718-3
http://dx.doi.org/10.1016/S0031-9406(05)61250-3
http://dx.doi.org/10.1007/s10865-006-9083-2
http://dx.doi.org/10.1080/03009740410006916
http://dx.doi.org/10.1080/03009740410006916
http://dx.doi.org/10.1111/1467-6494.7106007
http://dx.doi.org/10.1016/j.socscimed.2007.02.030
http://dx.doi.org/10.1016/j.socscimed.2007.02.030
http://dx.doi.org/10.1016/0304-3959(94)00276-K
http://dx.doi.org/10.1016/j.pain.2006.08.011
http://dx.doi.org/10.1186/1472-6963-6-57
http://dx.doi.org/10.1016/0304-3959(94)90007-8
http://dx.doi.org/10.1037/0022-3514.46.4.919
http://dx.doi.org/10.1002/jclp.10080
http://dx.doi.org/10.1007/BF02895150
http://dx.doi.org/10.1016/j.berh.2005.03.003
http://dx.doi.org/10.1097/00006416-199201000-00009
http://dx.doi.org/10.1016/j.pain.2004.09.033
http://dx.doi.org/10.1016/j.pain.2004.09.033
http://dx.doi.org/10.1016/j.pain.2007.01.012
http://dx.doi.org/10.1016/0277-9536(92)90303-8
http://dx.doi.org/10.1016/0277-9536(92)90303-8
http://dx.doi.org/10.1016/S0277-9536(03)00333-2
http://dx.doi.org/10.1016/S0277-9536(03)00333-2
http://dx.doi.org/10.1097/00007632-198403000-00013
http://dx.doi.org/10.1097/00007632-198403000-00013
http://dx.doi.org/10.1016/0304-3959(93)90061-S
http://dx.doi.org/10.1016/0304-3959(93)90061-S
http://dx.doi.org/10.1111/j.1467-6494.1996.tb00945.x
http://dx.doi.org/10.1016/S0005-7967(03)00195-5

	Factors accounting for psychosocial functioning in patients  with low back pain
	Abstract
	Introduction
	Participants and methods
	Participants
	Psychological testing
	Statistical analyses

	Results
	Patients’ characteristics
	Psychological factors explaining psychosocial functioning
	Controlling for sociodemographic variables
	Controlling for pain severity

	Discussion
	Conclusions
	Acknowledgments
	Appendix
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


