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ABSTRACT
Objectives and Methods: More than 7100 electronic diaries from 80 patients

with chronic pain (mean: 89.3, range 30-115) entered multilevel analyses to
establish the statistical prediction of disability by pain intensity and by
psychological functioning (fear avoidance, cognitive, and spousal pain
responses). We also tested the differences between prechronic, recently chronic,
and persistently chronic pain in the prediction of disability (impaired physical
and mental capacity, pain interference with activities, immobility due to pain).
Results: Pain intensity explained 8% to 19% of the disability variance. Beyond
this psychological functioning explained 7% to 16%: particularly fear-avoidance
and cognitive pain responses predicted chronic pain disorder disability; spousal
responses predicted immobility better than other aspects of disability.
Immobility due to actual pain occurred infrequently. When it did, however, it
was better predicted by avoidance behavior in the patient and by spousal
discouragement of movement than by actual pain intensity. The prediction of
immobility due to pain by, respectively, avoidance behavior and catastrophizing
was better in chronic pain (>6 months) and that of physical impairment by
catastrophizing better in persistently chronic pain (>12 months) than in pain of
shorter duration.
Discussion: The psychological prediction of chronic pain disorder disability was
determined beyond that accounted for by pain intensity. Nonetheless,
psychological functioning explained substantial variance in chronic pain
disorder disability. The psychological prediction of immobility and physical
impairment was stronger with longer pain duration. Patient characteristics and
momentary states of disability and in particular of immobility—should be
carefully distinguished and accounted for in chronic pain disorder.
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INTRODUCTION

Focus of the Study

Real-time momentary assessment with an electronic diary was employed to investigate the
role of psychological functioning in chronic pain. The aims were to: 1) establish the
relationships between psychological pain responses and, respectively, pain intensity and
disability in 80 pain patients; and 2) test whether these associations differ in the persistently
chronic, recently chronic, and prechronic phases of a chronic pain disorder (CPD). Part I of
the study focused on CPD pain intensity, regarding its psychological prediction and potential
differences induced in these predictions by pain duration.' The present part II focuses on
CPD disability and covers the same issues. The existing knowledge of psychologic
functioning in CPD is largely based on cross-sectional and retrospective selfreport, which
entails potential problems. First, recall biases the retrospective assessment of pain®~ and
generally produces an overestimation.**’ Second, pain, psychological responses and
disability are fluctuating states, and this can at best be partly captured by cross-sectional self-
report. Paper diaries do not offer an optimal solution to these issues because of instrument
reactivity® '’ and low adherence.'' Electronic diaries are clearly superior: reactivity is
absent,'> compliance and patient satisfaction are high,'>'* and, when employed to sample
realtime data in response to randomized programed signals, recall bias is avoided and
momentary fluctuation adequately seized.” The method we refer to is known as ‘experience
sampling method’’ (ESM) or *‘ecological momentary assessment”” (EMA)." In contrast to
paper diaries,"> " data obtained electronically with these methods produce only moderate
concordance with cross-sectional assessments of pain, even when pain recall and momentary
pain report cover the same week.'®'” Methods thus matter and cross-sectional and realtime
report simply are not equivalent.”> We therefore intended to corroborate the existing evidence
of psychological functioning in CPD with momentary real-time data, a new effort gaining
ground in CPD research.”*' Part I of the present study showed that 40% of the total variance
in pain intensity was explained by the patients’ fearavoidance and cognitive pain responses
and, to a lesser extent, by spousal responses to pain.' These results substantiate the impact of
psychologic functioning in CPD and underscore the dimension of suffering in chronic pain.*
Pain duration had no impact on these associations. This may be taken to accord with the
focus of CPD theory on the role of fear-avoidance and other aspects of psychological
functioning in initiating and maintaining chronic pain disability,” whereas potential changes
in the psychologic prediction of chronic pain intensity in the course of CPD development
seem to receive less attention. The present part II of the study will establish the degree to
which psychological pain responses explain variance in CPD disability and test whether the
impact of psychological functioning on disability differs according to the chronicity of the
pain problem.

Disability in Chronic Pain

Chronic pain disorder is a public health problem in western countries,”* ** and CPD
disability fortifies the human, societal, and economic burden induced by the disorder. Central
in its development is the “‘disuse syndrome,’’*"* referring to detrimental changes in the
musculoskeletal system due to prolonged avoidance of movement and activity. The process
at stake is ‘‘deconditioning,’’ the progressive worsening of physical fitness as a result of
reduced muscular activity and (bed) rest.” The sparing of the body, adequate to recover from
acute pain, is counterproductive in chronic pain. Fear of pain and movement—although
understandable from the patients’ point of view—may be essential in steering chronic pain
disability and its maintenance.”"'** In CPD, impaired physical capacity and immobility
seem to persist relatively independent from the level of pain.**~** Self-reported physical
capacity” and activity’® was shown to be weakly related to pain levels, whereas actual
mobility was independent of pain intensity in a test situation, even in patients with CPD who
had acknowledged the connection between pain and immobility in an interview.”’
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Psychological Pain Responses and Chronic Pain Disability

Three sets of psychological pain responses were distinguished in the present study.' Fear-
avoidance responses are related to CPD disability.** * According to behavioral learning
theory, pain-related fear (fear of pain and of movement inducing pain) is the key conditioned
stimulus in CPD and avoidance behavior the key conditioned response.*"** With time, fear-
induced overprediction of pain is thought to fuel generalized and excessive avoidance
behavior in the absence of nociceptive stimulation, which is resistant to change as long as
avoidance sustains the overprediction.*” Pain-related fear was also found to be associated
with the reporting of nonspecific bodily sensations* and attention to pain.** More
specifically, it was shown that patients with chronic pain with elevated pain-related fear
habitually attend to somatic sensations,* have difficulty disengaging from pain
information,*® and exhibit more selective attention to pain with higher pain intensity.*’ Thus,
bodily vigilance, the increased attention to body sensations and pain, may interact with fear
in steering CPD disability. Cognitive responses to pain are also relevant to CPD disability.
There is considerable evidence that catastrophizing, proposed as one of the main
determinants of fear avoidance,” is related to CPD disability®'*****' even when the
analysis controlled for the impact of pain. We identified it as the dominant predictor of CPD
pain intensity in part I of this study and suggested that it may, in concert with fear and
vigilance, drive the downward spiral of behavioral avoidance, immobility, and disability in
CPD.' Other maladaptive cognitive responses, which are thought to aggravate the suffering
from pain and to influence pain behavior, are negative self-statements,’* hopelessness/
helplessness™ (for a review, see Jensen et al’*), and lack of control over the pain.** Last,
spousal solicitous and punishing responses are important. Solicitous spousal reinforcement
of pain behavior may inadvertently maintain the patient’s disability.*® It was found to reduce
actual physical functioning’* and to be associated with interference of pain with the
patients’ lives.” On the other hand, spousal punishment of pain behavior, defined as
“‘passive positive spousal reinforcement’’ or ‘‘low spousal solicitude,’’ was found to
increase physical activity in CPD.**%**' Spousal responses to the well behavior of the
patients have been less investigated. According to one study, spousal reinforcement of well
behavior increased actual walking speed in CPD.%

Focus of the Present Study

The present part II of the study concerns the association between fear avoidance, cognitive,
and spousal responses to pain and 4 aspects of disability (physical capacity, mental capacity,
pain interference with activities, and immobility due to pain), established with methods that
control for recall bias and account for different sources of variance in the data. The research
issues concern: 1) the extent to which psychological pain responses statistically predict CPD
disability; and 2) the differences in these predictions between patients with pain in the
chronic (.12 months), recently chronic (6— 12 months), and prechronic (3—6 months) phase
of CPD development. Regarding issue 1, we expect to confirm the general consensus that
psychological functioning predicts disability in chronic pain with results derived from real-
time data (eg, without reliance on retrospective study.)” We also expect that pain intensity
predicts disability in CPD. Consequently, we will control for the impact of pain intensity
when establishing the impact of psychological pain responses on CPD disability. Regarding
issue 2, we expect the association between psychological functioning and CPD disability to
build up and strengthen with longer pain duration. We acknowledge in advance that the
present study cannot produce psychological predictors of transitions from prechronic to
recently and persistently chronic pain. Nevertheless, prediction differences between groups
of different pain duration can shed light on which aspects of psychological functioning and
disability in CPD should primarily be pursued to approach the issue of CPD maintenance.
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MATERIALS AND METHODS

We refer to part I of the study for detailed information regarding the materials and methods,
in particular regarding the construction and content of the electronic diary and characteristics
of the method, sampling process, and diary data.' The sections below are confined to
summaries, supplemented with information specific to part II of the study.

Patients

Eighty patients (71% female) aged 18 to 60 years with various forms of International
Association for the Study of Pain (IASP) classified pain of an unknown nociceptive substrate
were recruited until 2 groups, matched for pain location, age, gender, martial status and
education were formed who suffered from chronic pain (N = 40, mean pain duration: 125.6
months) or recently chronic pain (N = 40, mean pain duration: 7.2 months).* Of the present
sample, 31% suffered from cervical pain, 21% from pain in lower back and spine, 19.5%
from pain in head/face/shoulders and upper limbs, 9% from pain in lower limbs or abdomen,
and 19.5% from pain in more than 3 major sites. The latter group was broken down in 2
subgroups of recently chronic (N = 25, mean pain duration: 8.9 months) and prechronic pain
(N =15, mean pain duration: 4.3 months), comparable with respect to age, gender, and
marital status, whereas differences in educational level and extent of full-time work were not
significant. In the 3 groups, pain severity was equal, medication use (mostly nonsteroid
analgesics) and comorbid conditions were similar, but pain location according to the IASP
classification® differed: pain in more than 3 major sites of the body was reported by,
respectively, 32% of the patients with persistently chronic, 8.3% of those with recently
chronic, and 6.7% of those with prechronic pain. Multiple pain locations were not
significantly associated with pain intensity, however, and had no impact on the
psychological prediction of pain intensity.'

Electronic Momentary Assessment Measurements

Diary data were collected with palmtop computers during 4 weeks, 4 times per day, which
prompted the recording with a beeping signal that occurred randomly within 2-hour time
frames between, respectively, 8:00 and 11:004y, 11:3040 and 2:30py, 3:00 and 6:00py, and
6:30 and 9:30py. Unanswered signals were repeated after 5 minutes and, when not answered,
were automatically coded as missing. Per day, patients were allowed to skip 1 signal in
succession in case of inconvenience. The diary contained 84 items and took about 5 minutes
to be completed. Table 1 summarizes the diary items for psychological pain responses and 4
aspects of disability. The items for pain intensity, fear-avoidance responses, and physical and
mental capacity occurred in each diary (N = 7121). The items for cognitive pain responses,
pain interference with activities, and immobility (sitting or lying down due to pain) occurred
only when the patient was in actual pain (N = 5057). Spousal responses were assessed only
when the spouse was actually present and the patient was in actual pain at the moment of
recording (N = 1469). The construction of the ESM items for pain intensity and the fear
avoidance, cognitive, and spousal pain responses was outlined in part I of the study.' The
items for physical capacity were partly adapted from the MOS short-form health survey (SF-
36).” The remaining items were self-designed and subjected to a procedure of interjudge
accordance. A pilot study established the feasibility and acceptability of the ESM diary and
method.
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[TABLE 1]

Data Preparation

The total data set included 7121 diaries exclusive of 17.2% signals that were missed.
Cronbach a coefficients secured the reliability of pain responses assessed by more than 1
ESM item (Table 1; range: 0.43—0.93). Scores of these items were summed after reversing of
the polarity where appropriate. Immobility due to pain was rated by assigning score 1 to
sitting and score 2 to lying down because of the pain. Score 0 was assigned to all other
entries, when the patient was either in pain but not sitting or lying down because of it or
when the patient was sitting or lying down but this was not due to the pain. Pain duration
was coded with a dummy variable for 2 separate comparisons of, respectively, patients with
pain for 3 to 6 months (N = 15; code 0) to those with pain more than 6 months (N = 65; code
1) and of patients with pain <12 months (N = 40, code 0) to those with pain more than 12
months (N = 40; code 1).

Data Analysis

The diary measurements vary among patients but also within patients, both in days and in
time throughout the day. A multilevel regression approach,” recommended for these types of
data,”” was used to adequately account for the hierarchical nesting of the data in 1 between-
patient and 2 within-patient levels (day and beep signal). Multilevel modeling (MLn) fits a
curve for the dependent variable (here: the respective aspects of disability) for each patient.
This is necessary because of the interdependency of the within-patient measures at the day or
beep level. The analysis consists of fitting a fixed set of models for the separate testing of the
3 sets of, respectively, fear-avoidance, cognitive, and spousal pain responses as predictors of
each of the disability variables. The term ‘‘predictor’’ is used in the statistical sense and
refers to the power of a given psychological variable to significantly explain variance in
CPD disability. The intercept-only or empty model (model 1) decomposed the total variance
in the dependent disability variable into 3 proportions, representing the random variance
occurring at the patient, day, and beep level of the data. Model 2 accounted for trends in the
disability variable induced by time of day and served as basis for the subsequent testing of
the predictor variables. Model 3 established the disability variance explained, per level, by
pain intensity. In model 4, the psychological pain responses were added to pain intensity as
predictors of disability. The 3 sets of psychological pain responses were first tested
separately; significant predictors were then entered simultaneously into the model 4 testing.
The impact of pain intensity on disability was controlled for by subtracting, per level, the
proportions of variance explained by pain intensity (model 3) from the proportions of
variance explained by pain and the psychological variables (model 4). The last step was to
calculate the percentages of disability variance explained by pain intensity and explained by
psychological pain responses while controlling for the impact of pain intensity as proportions
of the total random variance as established in model 2. To determine the impact of pain
duration, 2 separate comparisons were conducted to assess: 1) differences among the 15
patients with prechronic pain versus the remaining 65 patients; and 2) differences among the
40 patients with prechronic or recently chronic pain versus the 40 patients with persistently
chronic pain. For this purpose, the variables that had emerged from model 4 as significant
disability predictors were centered (which was required because none of the variables
contained zero values) and interactions between pain duration and the centered predictor
variables were established. These interaction terms were then entered into the equation.
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RESULTS

Characteristics of the Diary Variables

Presented here are the descriptive characteristics of the diary ratings of disability, computed
after data aggregation per patient to account for the within-patient dependency in the diary
data (Table 2). Average physical and mental capacity decreased, and pain interference with
activities as well as immobility due to pain increased with pain duration, but between-group
differences were not significant. Pain intensity and psychological pain responses also did not
differ significantly between the groups (see Table 2 of part I of the study), although, as in
disability, the scores were more favorable with shorter pain duration. Only in immobility due
to pain did variability increase substantially when pain entered the chronic stage. Table 3
presents Pearson product-moment (PM) correlations for the disability variables. Immobility
due to pain, the behavioral disability measure, is highly independent of the other measures.
Physical and mental capacity share 25% (r = 0.48) of the variance and share, respectively,
about 6% (r = 0.37) and 5% (r = 0.23) with pain interference. Significant MLn results
regarding the prediction of the 4 disability variables are presented in the Tables 4 through 7;
the beta coefficients reflect the relative predictive power of pain intensity and the
psychological pain responses. Displayed are the distribution of the random or unexplained
disability variance over the patient, day, and beep level (model 1) controlled for time-
dependent trends (model 2), as well as the percentages of disability variance (R;) explained,
per level, by pain intensity (model 3) and by pain intensity as well as the psychological pain
responses (model 4).

Prediction of Disability by Fear-Avoidance, Cognitive, and Spousal Pain Responses,
Controlled for the Impact of Pain Intensity (Issue 1)

The beta coefficients show that pain intensity clearly predicts CPD disability but
psychological pain responses did so as well. Compared to pain intensity: 1) avoidance
behavior predicted immobility due to pain better (beta: 0.20 versus 0.16 in the separate and
0.16 versus 0.13 in the simultaneous testing) as did spousal punishment of well behavior
(0.15 versus 0.13 in the simultaneous testing); 2) pain-related fear predicted pain interference
with activities more strongly (beta: 0.30 versus 0.21 and 0.26 versus 0.20) and
catastrophizing predicted it equally strong; and 3) negative self-statements, optimism, and
catastrophizing predicted mental capacity better (20.14, 0.13, 20.10, respectively, versus
0.10 in the separate testing), which was confirmed for optimism (0.15 versus 0.12) in the
simultaneous testing. Tables 4 through 7 also show that the distribution of the random
variance differed between the disability variables. In physical and mental capacity, the
variance was mainly due to between-patient differences (76% to 82% and 63% to 66%,
respectively). In pain interference with activities and in immobility due to pain, anchored to
pain and actual activities or resting behavior, most of the variance was due to differences in
time of day within patients (56% to 59% and 72% to 80%, respectively). So far, the
percentages of explained variance (R, in Tables 4 through 7) were calculated per level,
whereas the crucial outcomes are the explained proportions of the total random variance in
disability. This was established by calculating the percentage of explained variance per level
as a proportion of the random variance attributed to that level for the significant predictor
variables. (For example: according to model 4 in Table 4, pain intensity and psychological
pain responses explained 18% of the total variance in physical capacity (22% {variance
explained at the patient level}3 76% {proportion of the total random variance attributed to
the patient level}). To control for the impact of pain intensity on the psychological prediction
of disability, the variance explained by pain intensity (model 3) was subtracted from the
variance explained in the same disability measure by pain and the psychological predictors
(model 4). Table 8 summarizes these calculations for the outcomes of the simultaneous
testing, presented as the last analyses in Tables 4 through 7. According to Table 8, pain
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intensity explained 5% to 13% of the between-patient variance and 9% to 19% of the total
random variance in CPD disability. Beyond or on top of this, psychological pain responses
explained 2.5% to 12.5% of the between-patient and 7.5% to 16.5% of the total disability
variance. In immobility due to pain, the behavioral disability measure, the variance
accounted for by psychological pain responses almost equaled that explained by pain in the
first place. In impaired physical capacity and pain interference with activities, psychological
pain responses added about 50% to the variance accounted for by pain intensity, and in
impaired mental capacity, the variance explained by psychological pain responses was
almost twice that already explained by pain intensity.

Differences in Prediction Between Patients With Chronic, Recently Chronic, and
Prechronic Pain Duration (Issue 2)

The testing of between-group differences in the prediction of disability yielded 3 significant
interaction effects (P = 0.000) that added, however, only about 1% to the variance explained
at the patient level, implying that the between-group differences are small. In patients with
recently and persistently chronic pain (.6 months), immobility due to pain was better
predicted by, respectively, avoidance behavior (beta: 0.27) and catastrophizing (0.19) than in
patients with prechronic pain. And in patients with persistently chronic pain (.12 months),
catastrophizing predicted impaired physical capacity better than in patients with pain of
shorter duration.

[TABLE 2 UP TO 8]

DISCUSSION

The present results regarding the psychological prediction of CPD disability were obtained
with an electronic ESM diary that produced no instrument reactivity, was well tolerated, and
kept with high compliance. The method yielded more than 7100 reliable recordings in 80
patients with CPD." Special care was taken to disseminate to what extent 4 aspects of CPD
disability were explained by, respectively, pain intensity and psychological pain responses
exhibited by the patients and their spouses and whether differences in these predictions
occurred in patients differing in pain duration. The following discussion in our view is
equally relevant to CPD research and clinical practice. Therefore, we will not systematically
distinguish between the two. Between-patient differences accounted for most of the random
variance in physical (about 80%) and mental (about 65%) capacity. To a lesser extent, this
also applied to pain intensity (about 56%).' These percentages reflect the degree to which the
variables depended on patient characteristics that were relatively stable over the 4 weeks of
diary recording. In the other 2 disability variables, however, differences in time of day
accounted for most of the random variance: 58% in pain interference with activities and 76%
in immobility due to pain. Three reasons may account for this difference between the
disability variables. First, physical and mental capacity pertained to subjective states,
whereas the latter variables pertained to behavior. Actual activity and mobility or resting
behavior depend in part on daily routines with fixed schedules, such as household chores,
preparing or having meals, watching TV or taking walks, breaks, and naps. Although the
diary keeping was randomized within 2-hour time frames and thus varied between days,
fixed routines could have induced some similarity in the time dependencies across the
patients. Second, pain interference and immobility were anchored to actual pain, and time
variance may also be due to the fact that 30% of the pain intensity variance depended on
time of day.' Third, although pain intensity increased across the day, immobility did not. The
entries showed that immobility due to pain occurred mostly in the morning, which added to
the time variance. Most likely, this predominance was due to morning stiffness, which
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cannot be ascertained from the present data—that in turn may be a consequence of disuse or
““‘deconditioning’’ and thus be pain-related. In summary, the disability variables differed
intrinsically regarding whether or not actual pain and behavioral functioning was tapped, and
this explains differences in the amount of momentary variance. Thus, if CPD disability
depends on CPD pain, whichwas shown to be the case, then pain will unavoidably produce
built-in “‘true’” momentary variance in the disability variables. Supposing that the
assessment of CPD disability should be tailored specifically to the pain that induced it, and
presuming that behavioral measures of decreased motor activity and mobility should be at
the core of this assessment, then momentary realtime measurement may be essential to CPD
research and clinical practice and may in the future prove to be indispensable to both areas.
In the present study, pain intensity explained 9% to 19% of the disability variance, and
beyond this, psychological pain responses explained 7.5% to 16.5%. These findings exceed
those of previous studies on the role of pain intensity in impaired physical capacity”’ and
self-reported*® or actual activity level’” and indicate that pain intensity and psychological
functioning both predict CPD disability. This challenges the finding that pain-related fear is
more disabling than pain itself.*® Although the latter was shown in chronic back pain, and the
present study involved patients with chronic pain not confined to the musculoskeletal
system, recent work in chronic back pain also detected relatively strong associations between
pain intensity and disability*****; one study in particular found that pain intensity accounted
for 22% of the disability variance, on top of which 24% was accounted for by psychological
functioning.*’ In the present study, distinct associations between psychological pain
responses and CPD disability stood out. Compared to pain intensity: 1) avoidance behavior
was stronger in predicting immobility due to pain, and this was also true for spousal
punishment of well behavior in the simultaneous testing; 2) pain-related fear was stronger
and catastrophizing equally strong in predicting pain interference with activities; and 3)
negative self-statements and optimism were stronger or equalized pain intensity in predicting
impaired mental capacity. Of the 4 aspects of CPD disability in the present study, immobility
due to pain may be viewed as the most important, because it is positioned at the core of CPD
“‘deconditioning,”’ the progressive worsening of physical fitness due to reduced muscular
activity, immobilization, and (bed) rest.” Immobility due to pain, intended to spare the body,
is counterproductive in CPD and is considered crucial to CPD maintenance. Therefore, the
immobility prediction in our view deserves most attention in the present outcomes. We
underscore in particular that the patients’ avoidance behavior as well as the spousal
responses were weak predictors of pain intensity,' whereas avoidance behavior and spousal
punishment of well behavior were the best predictors of immobility due to pain. The spousal
response at issue is tailored to immobility and concerns discouragement of movement
through comments that the patient is demanding too much of his/her body and should take
rest. The fact that both predictor variables are directly targeted at behavior and also that the
dependent variable is behavioral may have contributed to strengthen the association. It must
be acknowledged, however, that the psychological variables predicted actual pain behavior
and not just behavior in general. In addition, it seems that the psychological prediction of
immobility could have been far stronger given restrictions in the data that are inherent to the
sampling method. According to the electronic recordings, pain intensity was not severe nor
consistently present in all patients, and immobility due to pain was highly infrequent: the
patients sat in 10% (N = 503) and lied down because of pain in 8% (N = 415) of the pain
occasions. (Mean pain intensity ranged from 0.4 to 6.0; no pain was recorded in 0% to 88%
of the diaries and 33% of the participants were free of pain in half or more of their diary
recordings.'”) The diary data thus indicated that the pain and the immobility induced by it
was considerably less severe in the present sample than was assumed on the basis of cross-
sectional diagnostics."'”" This may have clinical implications to be addressed below. The
methodological implication is that a skewed data distribution, induced by 82% zero
responses in the immobility variable, very likely hampered the association between
avoidance behavior and immobility due to pain. With regard to the spousal responses the
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obstruction may have been even more severe, because the measurement was confined to
21% of the diary data, when the spouse was actually present while the patient was in pain.
We take this as evidence that avoidance in the patient and discouragement of movement
expressed by the spouse are important in CPD immobility and should be pursued and
accounted for in CPD disability. But the findings also substantiated the role of pain-related
fear’®™* and catastrophizing.”'~*****>! These cognitive-affective pain responses were shown
to be relevant to pain interference in particular, based on measurements taken while the
patients were in pain and conducted everyday life activities that did not, however,
necessarily strain the musculoskeletal system. Furthermore, the relevance of psychological
functioning in CPD-related functional state was supported, especially regarding the role of
pain-related fear in physical impairment, and the findings added emphasis to negative self-
statements and optimism in the prediction of mental impairment in CPD. We therefore
conclude that our study firmly corroborates the role of psychological factors in CPD
disability. Regarding the relative importance of the variables, immobility due to pain and
pain interference with activity, (both anchored to actual pain and behavior) in our view are
the most important measures of disability, whereas both the patients’ and the spouses’ pain
responses emerged from our study as relevant predictors in CPD. We underscore again' that
spousal pain responses are intrinsically difficult to measure because these pertain to pain
behavior in the patient as observed by the spouse. Real-time measurement approaches in
vivo observation as closely as possible and may offer an important contribution to the
measurement of responses of significant others to pain behavior in CPD. The present study
also dealt with predictor differences between patients with shorter and longer pain duration.
Immobility due to pain was better predicted by avoidance behavior and by catastrophizing in
patients with chronic (.6 months) than in those with prechronic pain. And in patients with
persistently chronic pain (.12 months), catastrophizing predicted impaired physical capacity
more strongly than in those with shorter pain duration. The results were highly significant (P
=0.000), but between-group differences were small. Still, we will reflect on 2 aspects of
these findings, given the relevance of identifying predictors of transition in chronic pain
stages® for the prevention of chronicity. First, the patients’ internal pain responses were
almost equal in the groups, but pain intensity tended to be higher in those that had passed the
6-month threshold for chronicity (see Table 2 of part I') and the same occurred in immobility
due to pain: patients with prechronic pain sat or lied down because of pain in 6% of the pain
diaries, whereas this was 15% to 16% in patients with chronic pain (see Table 2). With this
doubling of immobility due to pain when pain entered the chronic stage, which remained
stable thereafter, the impact of psychological functioning on immobility also increased
significantly. We take this to indicate that the association between immobility and,
respectively, catastrophizing (the exaggerated negative interpretation of pain that may
account for its ‘‘overprediction’’) and avoidance behavior appears to not exist from the onset
of the pain problem but seems to build up within the first months, of which the third to sixth
month of pain existence may be particularly relevant. Second, the spousal pain responses
were highly independent from those exhibited by the patients.' Of these, spousal
discouragement of movement tended to be higher in chronic than in prechronic pain [as did
spousal reinforcement of pain behavior, which shared 50% in variance (r = 0.71) with
discouragement of movement] and, in addition, predicted immobility due to pain. Could it
thus be that spousal responses also affect immobility due to pain not from the start but gain
impact after pain enters the chronic stage? We acknowledge that the above ideas are highly
speculative, but in our view, they deserve further study. For that purpose, it is important to
review limitations of the present study, which pertain in part to these issues. The most
important limitations of this study concern the construction of some of the diary variables
and the relatively small numbers of patients, particularly in the group with prechronic pain.
The small number of 15 patients unmistakably hampers conclusions concerning differences
between prechronic and chronic pain and the meaning of the predictions detected in this
regard. This is the case notwithstanding the fact that valid answers to the issue of ‘‘transition
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predictors’’ in our view require longitudinal prospective investigations in the same patients
following pain from its onset through at least the first year of existence. Regarding the diary
variables, we must emphasize that strong developments in the field of attentional processes
in chronic pain produced new and challenging knowledge and include the development of an
instrument (The Pain Vigilance and Awareness Questionnaire, or PVAQ’"), which was not
yet available when we designed the present electronic diary. Consequently, the covering of
(increased) attention was rather rudimentary as well as incomplete, with the eminent
shortcoming that attention to pain was not distinguished from attention to bodily symptoms
and thus not separately measured. Notwithstanding this limitation, however, the present
variable for ‘‘bodily vigilance’” was shown to be important to the prediction of CPD pain
intensity.' Second, of the spousal pain responses, punishment of pain behavior was not
relevant to the present predictions, whereas the remaining spousal variables shared 38% to
50% in variance, indicating 1 underlying type of response. These spousal variables predicted
pain intensity and disability differentially; however, the polarity of the variable
“‘reinforcement of well behavior’” was consistently opposite to that of the other 2 variables.
Last, the study did not cover immobility in response to anticipated pain, which in retrospect
is regrettable. Immobility was assessed exclusively when pain was perceived, and avoidance
behavior predicted this type of immobility. The addition of diary items directly inquiring
about immobility in response to anticipated pain (that is, without pain nociception) could
have clarified whether excessive avoidance behavior continued to affect immobility in the
absence of nociceptive stimulation in this group of patients with chronic pain not restricted
to the musculoskeletal system. It is an intriguing finding that immobility due to pain
occurred in only 18% of the occasions that the present patients were in actual pain. With
regard to CPD theory, one could argue that this finding questions the general importance of
““‘deconditioning’’ or disuse in broadly classified chronic pain. If disuse were at stake in
these patients, it might be confined to primarily inducing morning stiffness. And if disuse
were not at the core of broadly defined chronic pain, this could imply for clinical practice
that the nonpharmacological treatment of these patients could focus primarily on the
amelioration or prevention of maladaptive suffering.' This may include acceptance to
counteract catastrophizing,” exposure in vivo to lower fear-avoidance,” and attentional
strategies to modify vigilance,”* to name a few approaches that are recently being developed.

CONCLUSION

In conclusion, the present study singled out pain intensity as a predictor of CPD disability,
but fear-avoidance, cognitive, and spousal predictors also emerged, added independently to
the prediction, and should therefore be carefully assessed in diagnosing CPD. Immobility
due to pain was better predicted in chronic (»6 months) than in prechronic pain, and physical
impairment, a subjective measure of functional state, was best predicted in persistently
chronic pain (>12 months). Keeping in mind that the analyses established associations, not
causal relations, between psychological functioning and disability in CPD, we conclude from
this study that pain and psychological variables explain CPD disability and that the results
substantiate the relevance of psychological functioning in CPD disability.
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TABLES

TABLE 1. ESM Items for Pain Intensity, Psychological Pain Responses, and Disability in the Electronic Diary

Varialdes Creared Iy Coax I mis b Rating ke currende
Pam intensity MPI —_ How much pain do 1 feel right now? T-point In all diaries
scale®
Psychological responses
Fearavoidance responses Right now...
Pain-related fear FABG, 0.7 I am afraid to move hecause of the pain {(with pain) 3
TSK I am afraid to move, because this may provoke my pain
{with no painj) the pain will hecome worse if I move
Just a little bat (with pain) the pain will reccour if
I move just a little bit (with no pain) 7-point L
. . . L ) ) ] N In all diaries
Baodily vigilamoe —_ —_ I feel everything that is happening in my body scalet
Avoidance behavior —_ —_ I avord physical exertion that may worsen my
pam (with pain)
I avoid physical exertion that may trigger my
pam {(with no pain) /
Cognitive responses Right now. ..
atastrop hizng CH0) 61 I believe that I will never get nid of my pan 3
I think it is terribke to have such pain
the pain is too much for me ) When
Megative self-statements PO .43 I blame myself for having pain ?'1:;]“1_ pain was
INTFR I burden others with my pain i © experienced
I feel useful
Ciptimism PO, PCL — I continue to be optimistic in spite of the pain
Control over the pain MFI1 — there 1s nothing/can do to ease my pamn J
Spouzal responses How doss he/she respond to my pain? Right now heshe. .
Reinforcement of MFI1 (0.96 is partcularly kind
pain behavior spares me \
takes over dubies
takes care of me When pain wis
Pumishment of pain MFI1 (.55 1ENOTEs MY e 70 experienced
behavior is armoved with me } -1:;';]1:1_ and the
Reinforcement of —_ (.89 EMCOUTiges me o £o on Spousc
well behavior encourages me to be active wis present
Punishment of —_ (.93 indicates that [ should take rest
well behavior notes that [ demand too much of my body J
Dissbility
Physical capactty S5F-16 (LEE Right now I am able to. ..
sil 3
stand upright
walk 7 oint
. . -poin e
walk stairs b salet In all diaries
walk fast or run
do moderately strenuous work (like vacuum deaning)
do very strenuous work (like moving furniture) J
Mental capacity — 0.9z Right now I am able to. ..
do mental work i
} Tpoint 0 diaries
concentrate on my work scalef
Pain imterference — — {after responding to an open ilem regarding
with activitics the activity at the moment of the baep)
the pamn interfered with this activity T-point When pain was
scalet experienced
Imrmobility due to pain —_ —_ {after responding to items regarding sitting
or Iving down at the moment of the beep)
I was sitting because of the pain } ) When pain was
\ . Yesno _—
I was lying down because of the pan experienced

* gnchared 1 {nmel, 4 l:_:lrxld.-ﬂ'.l'h.-:l. T {gevara)
tAncheared 1 (not &t all), 4 (moderstely), 7 (very much).
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TABLE 2. Mean (= 5D) of Disability Variables Assessed With the Electronic Diary

Group 1 Gamup 2 Group 3
Pain 36 Pain 612 Pain = 12

maonths (W = 15) maonths (N = 15) manths (N = 40)
Physical capacity {1-7) M= TI121 4.47 (009 193 (1.18) 37T (1LY
Mental capacity {1-7) M =TIl 561 (0.9 5 10(1.34) 4.79(1.35)
Pain interference with activities (1-T) M = 5057 322 {0.93) I3Z(L0T) 14 (1.05)
Immobility due to pain (-2) N = 5057 013 {015) .28 (0.25) (.33 (0.3

Tested with ANOVA for 3 grougs and post hoo ¢ tesis; hetween-group differences not agnifi cant.

TABLE 3. Pearson PM Correlations Between Disability
Variables Assessed With the Electronic Diary (N = 1469)

1 2 3
l. Phiysical capacity
2. Mental capacity 0 .4u*
3. Fam interference with activities b T —{)L21*
4, Immeobility duc to pan {1 IET 005k Ty

s DU B o i V) B ¥ g LS
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TABLE 4. Variance in Physical Capacity Explained Separately and Simultaneously by Fear-Avoidance, Cognitive, and Spousal

Pain Responses

Miadel 1

F L {Intercept-Chnly) Model 2 Maodel 3 Mundel 4
ear-Avoidance Hes ponses
(Based on 7121 Diarie) Estimate 5E Estimate SE Beta® Estimate SE Beta* Estimate sE Beeta*
Inferca 3951 (125} 4332 (0127 4906 [RARN 5.4% (0104
Timse (000 (000 (LR 0000 (L0 63 Ly (L0 0050
Pain intensaty 0.19% (ELOE) (a2t (137 (L0 278¢
Pain-related fear {074 {00y 02441
Avaldancs hehavior {054 (0004 0.1 10
Badily vigibmes {042 (000a) (082t
Ex ol el E splained
Heamboimf Hambomd Hambim (B Hamdom} (B
Vartance
Patient level 1240 1241 (et 0.932 2504 (L7850 I
Dy level 151 {153 (9%%) 113 26% (L{9E 365
Beep level (250 01234 (15%%) 0194 1884 172 2T
Madel f! 130557 127845 (P = Dy 112145 (P = 0000 LT (P = D0y
Maodel 1
Cognitive Repones (I tercept-Chaly ) Muodel 2 Muodel 3 Muodel 4
(Based on 557 Diaries) Estimate SE Estimate SE Beta® Estimate SE Beta* Estimate SE Beeta®
Inferca ERER (118} 4075 (0120 4903 Ty 4934 (0129
Time (000 (000 (.07at (000 (L0 (Ldat 00 (L0 (S
Pain infenaty 0207 (LAY (L2324 {134 (L0 1524
Catsstrophizing {034 {0003y .124%
Negutive self-attements {0031 (0004) 0075
Optimdim 0034 (0007 (L2t
Caontral 0013 {0005y L7t
Eox el el E splained
Heanboimf Hambomf Rambom (H Ramdom (B
Patient level 1.1 1.1 (7750 0.954 13% (L920 16%
Dy Jevel 14 152 (1% 129 155 111 27
Beep level (154 174 (125%) {158 195 151 13%
Madel il K213.4 R (P = Oy T4128 (P = Dy T4 (P = Oy
Moadel 1
Spovsal Responses {Interoept-Chnly) Muodel 2 Muodel 3 Mundel 4
(Based on 1469 DHaries) Estimate SE Estimate SE Beta*  Estimate SE Beta*  Estimate SE Beeta*
Inferca 3029 (131 41067 (141} 4980 (L 143) 4994 (in144)
Tims (000 (L0 00674 (000 (L0 (Lo L (0L 044t
Pain intenaty 02240 [LHEY (260t 0203 {014y {240t
Reinfircement of pun hehavior 0010 {0003y 00751
Reinfircement of well hehavior LITINE {000y (54t
Puntibement af well hehavior {004 (0006} (037
Ex el medd E splained
Hamboim Hambomg Rambimg (R Ramdom (R
Varance
Patient Jevel 1.1a2 1.174 (R2%e) 1007 14%; Lis 14%;
Dy level [ B 123 (98 (.92 2504 (L087? 298
B eep level 13 132 (95%) {120 Qo {1120 Qe
Miadel 1t 23145 2Nz (7 = Ly 20419 (7 = 0 As5.2 (7 =
All Pain Fos pon ses hiodel 4
{Based on 1469 Diaries ) Munbel 19 Mael 29 Munbel 39 Estimate sE Beeta*
Ivterce 5456 {140
T L (0L 0T
Pain intensity 0105 {0018} .124%
Padrrelated foar a1 (LT 117
Catsstrophizing {022 (0005) 07
Negitive self-attements 0027 (0006} (st
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TABLE 4. {continued) Variance in Physical Capacity Explained Separately and Simultanecusly by Fear-Avoidance, Cognitive,
and Spousal Pain Responses

ALl Fai Muodel 4
4 ain Responses

(Based on 1469 Diaries) Mumbel 19 Miwdbel 29 Mol el 39| Estimate SE Beta*
Remforcement of pam hehavior (0006 (0002 (L0441
Avoulance hehavior 0027 (0009 (L0424

Hoamdomd Explained (R

Vi ance

Patient level LR LY 220

Dy level [T ] 428

Beep level 110 16%;
Madel fit! 1842 4 (P = (L0

*Heta coefliclents are slandardired [SE (independent varishle)  estimate (dependent varahle)'SE (dependent variahle].

1P < (L05 [estimate (Dependent varishle) =2  SE (dependent vartshle)].

{The propartions are calenbted rebitive o the total random vartanes.

§Per level, the difference in explimed vartnes a8 compared fo the previons model & calcnlated s proportion of the random vartmes attibmad to that level.

Kignificance of the model with respect o the previous maodel.
Wioe the oulommes of the previows anzlvas based an the same number of disry olservatms.
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TABLE 5. Variance in Mental Capacity Explained Separately and Simultaneously by Fear-Awoidance, Cognitive, and Spousal

Pain Responses

Munbel 1
Fear-Avoidance Respunses (Intercept=-Chnly § Muodbel 2 Muodel 3 Muodbel 4
(Based on TIZ1 Diaries) Eslimate 5E Estimate sE Beta* Estimate sE Beta* Eatimate SE Beta*
Indesrcon gt 5088 (0. 145) 4927 {0207 535 (199, 599 {10y
T (L0 [UEREH ot i [URIE (L2 {0 (D] a2t
Tt 0000 LU 02 (1A [UEEE a0 (000 (D] Ui R ¥
Pain intensty L185 [UETE] 02 0128 [LULEIES] 01594
Pairrrelated fer {L055 (D) 113
Avaidimos hehavdor 00m 0y Q083
Badily vigibmoe (53 [LLEE] bt
Explained Explained
Famd o} Famd o} Handomf (R Fandom} (R
Varancs
Patient level 1451 14650 (a3%) 1.451 125 1408 15%;
Diay level 132 0354 (138 0.298 1% 0291 138
Besp level {La50 fLald {24%) 0.57% a5 {15545 105
el fi! 19584 5 192714 A = L 18776 (= Oy 18501 2 (7= Ly
Muodel 1
Cognitive Bespondes {lntercept-Chnly Maodbel 2 Muaoddel 3 Madbel 4
{Based on BT Diaries) Estimate 5E Estimate SE Beta® Estimuate SE Beta® Estimate 5E Beta®
Interceqd 4821 {0,152 5 456 {0157 632 {0162 5 Rdd RET]
T (L0 [UEREH] (000 FUREE L (L0 (D] 06Tt
Pain intenaty 0218 (00 5) L1694 (LO&T i a) 06Tt
Megstive seli-atuement 0083 00Ty 01424
oginim {153 (0 3) 130
Catastrophizng (1140 {000a) st
Cantrol 0020 [LEaT Q019
Explained Explained
Rl am Rl am Hamboiig (R K andog (R
Vartancs
Patient level 1.R0H 1821 {065 166l @ 1430 i
Dy level 0340 0,343 [REES 0.333 A 0279 198
Besp level 0.593 .55 {21%) (L535 4% 0.497 1%
el fi! 13779 15485 3 A = L 132722 (= Oy 127854 (7= Ly
Muudel 1
Spunal Responses {Intercept=-Cnly Muodbel 2 Muodbel 3 Muoabel 4
(Based on 1469 DHariesy Estimate SE Estimate SE Beta® Estimate SE Heta* Estimate sE Heta*
Inesron prt 478 (0. 155) 5359 (L %) 6343 (223 64T [LNEE ]
T (L0000 LU (LO78t 000 (UL L0adt 0.0 [UEITH 005t
Pain intenaty 0244 (0029 169¢ 02n [UEOE 0178t
Punistoment of well hebavior 037 01y LR
Reinfimcement of well hehavior 0022 [T Q00
Punishment of puin hehavor 1134 (0 &) LR
Explained Explained
Frandom} Frandom} Feamdomg (5 Fandam ()
Variance
Patient Jevel 184 1.832 (a5 1.451 108 1607 12%;
Dy level 0.427 0.425 {15%) (.389 8% (384 9%
Besp level {565 0.54% (0% 0.534 i {15245 4%
Maseled fi! 42501 42181 = L 41472 7= Ly 41295 (7= Ly
Adl Fain Hesponses Aloded 4
(Based on 1469 Diaries) Mudel 19 Muaodel 2 Muaodel 3 Estimate sE Beta*
Iniesronpi 5.795 {281)
Time 0000 (D] {00t
Pain intensaty 2 (LU Y .1
O [ b (0024 153t
Megstive seli-atuement 007 [T 121t
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TABLE 5. {continued) Variance in Mental Capacity Explained Separately and Simultaneously by Fear-Avoidance, Cognitive,
and Spousal Pain Responses

All Fain Responses Muddel 4
(Based on 1469 Diaries) Madel 19 Mudbel 29 Mubel 39 Estimate 5E Beta®
foilance behavdor D0RS LU ] UTiEE:
Punighment of well hehavior 23 (. O0E) UTIRE:
Cemitral il (00240 005 54
Catwirophieing 0023 (LR 0534
Hoambom Hoanl ot Heamdomt Explained (K3 Bambomt Expslaimed (H7H

amamos

Patient level 1.308 2t

Dy level 317 240

Beep level 0.493 10%%
Ml 1! 39410 (47 = Ly

*Heta coeflicients are standardirad [SE (independent varishle) » estinte (dependen vartable’SE (dependent variahle)].

1P = (L05 [eatimate (dependent variahle) =2 ® SE (dependent variahle].

{The propariions are calculsted relstive to the total random vartances.

iPer lewvel, the differeance in explamed varimes as compared to the previons model 1 caleulated s proporton of the random variames atinbded to that level.

ISignificance of the model with respect to the previous maodel.
hee the outommes of the previow analyas based on the same number of disry olservations.
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TABLE 6. Variance in Pain Interference Explained Separately and Simultanecusly by Fear-Avoidance, Cognitive, and Spousal

Pain Responses

Fear-Avohiares Respunses Maodel 1 {Interoepi=-Chnly ) Muodel 2, Moaoddel 3 Moabel 4
(Based on SI57 Diaries) Eatimate SE MNs Estimate SE Heta® Estimate sE Heta*
Intercs p 1360 (R REY 1337 (0147 (L NE ({156}
Pain infenaty 0437 {0022y (L3204 L2810 (L2 02004
Painrrel sted fear {1649 (g (a0t
Balily vigi bmoe 0132 (ILO21) 0140
Anoidancs hehavior (LB (L EY 0084t
Fea o Hantdom} — Explained ()4 Random{ — Explained (B
Varianos
Patient level 10050 PEE Y] 0773 el (1A%l 150
Day kvel 0258 (8o (144 a4 0117 5504
Beep level 18% (590 1834 au 1745 75
Mzl ! 153927 150442 (= L 17741.7 =
Cognitive Hespondes Model 4
{Based on 357 Diaries) Muoddel 19 Muodel 29 Muodel 39 Estimale sE Beeta*
Intercspi (L8354 (L8 Ky
Pain intenzaty 0283 {028} 0207
Catagtrophizing (L0198 L0y 02154
MNegstive self-ststement (L028 [LLHRY 0451
Randomi  Explained (R
Wartanoa
Patienl level 1661 E
Dy level 0125 51%%
Beep level 1802 4%
Mode 11 178741 (7 = Uy
Spousal B psonss Muadel 1 (Intercept-Cnly) Muulel 2, Minde 3 Model 4
(Based on 1469 [Diaries) Eatimate SE MNs Estimate SE Heta® Estimate sE Heta*
Intercs p 3054 (141} 0819 (0217 (.67 (L 228)
Pain infenaty 0,503 {0l QL34 0.4% {0y 03744
Reinfimsement of weall hehaviar (.03 [LIHEY (2t
Fea o Hantdom} — Explained (B} Random|  Explained (B
Varianos
Patienl level 1169 31 i1 64 35t 075 355
Day level {198 (e 122 IR 0.135 IR0
Beep level 1.9%9 {500 L a% 1.581 6%
Madel 11! 53278 517640 (7= (LO00 51734 (7 = Uy
All Pain Hesponses Model 4
(Based on 1469 Diarie) Mioddel 11 Maodel 29 Muodel 39 Eslimate SE Heta*
Inserce i 057 {257
Pain intenaty 0267 [Ty 0200t
Pairrrel sted feur 0.144 (L9 012614
Catagtrophizing 0088 (L sy 01974
Anoicncs hehavior 0099 {02y 008t
Reinfimsement of weall hehaviar (.03 [LIHEY (Rt
Random?  Explained (R4
Wartanoa
Patient level 04553 5%
Dy level 0104 455
Beep level 1.583 12%;
Model it 50629 (P = )

"Hets coeflicknts are stmdarchzed [SE (mdependent variahle) = sstimate (dependent vanahle)VSE (dependent varahla].
TP = 015 [esttsste (dependent variable) =2 = SE (dependent vaniahle)].
+The propositions are caleulated reladve to the tolal rendom vanancs.

SPer level, the difference m expluined varames & compared to the previous maodel 15 caleulstad & proportion of the varianes stbued o that level

Significance of the maodel with respect fo the previous maodel.
52 the outcomes all the previous analysis hased on the same number of diary abser vation.
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TABLE 7. Variance in Immobility Explained Separately and Simultaneously by Fear-Avoidance, Cognitive, and Spousal

Pain Responses

Munbel 1
Fear-Avoldance Responses {Intercept=-Cinly) Muoddel I Muoddel 3 Mudel 4
{Based on 3057 Diaries) Esli mate SE Estimate SE Beta* Estimate S5E Beta*  Estimate sE Beta*
Intesca 0.2a5 (R 0038 (L0 0463 (a1} 0L.705 {0L054)
Time 0 L0 . 069 1000 {0 (i 10 LU (053
P n dmemiaty 0123 L0y 271 0074 {000y (L1631
Avmdencs hehavior (1166 (LU Y] 197t
Pt rerelated] fisar (L0530 {000 (1661
Explained Explalned
Hamibom Hamom} Foamdom} (R Foamdom} (R
Varanca
Patient level [IRINE {0a3 (15%:) (42 At 3 At
Dy level 0.5 001 (5% (L O 0t LR A5t
Besp level 0.287 0.281 (80%%) 027 20 (.263 6%
W=l 51 HiBd 3 K3209 17 = Oy B1224 (7 = THIRA (7 = Ly
Cognitive Hesponses Modd 49
{Based on =57 Diaries) Ml 11 Muaabel 29 Muodel 39 Estimate SE Heta*
Inercep (L387 {0LOTR)Y
Time (L0000 (L0 (a3t
Pain intensaty (L0080 (LT (1824
Cafastrophizing (15 [LEE Y] (10
Negtive aell-atstement (L0 (LY 10Tt
Optmdim (L3R (iO0E) (a3t
Explained
Foamdom} (R
Varianos
Patient level (L38 b
Dy Jevel (L0 a1%;
Beep level 02 4%
W=l 51 B229 (7 = Ly
Munbel 1
Spousal Respanses (Intercept-Culy) Munidel 2 Maddel 3 Model 4
(Based on 1469 Diaries) Esli mate SE Estimate SE Beta* Estimate S5E Beta*  Estimate sE Bela*
Inerceap {251 {L0Ea) 105 (LN ] (L) (La?s (L2
Time (00 [UREE ] {1424 (1000 {00 .1 2k (1000 {000 0108
Pain intensty 13 [LHLHEN 3144 0117 (LU B ] 02661
Reinfimcement of well hehavior (L0126 {08} 01594
Punishmment of well hehavior (021 (00T (1494
Reinfimoement of pin hehaviar (L0 (LU Y] (L10ET
Hambom Hamdom Hoamboam F.:.p]n.irm]{llzrﬁ Hoambom F.!.p]nirbﬂl{llzrﬁ
Vartanos
Patient level {065 {Loa? (205 (52 3% 040 6%
Dy level PURIETE (L0248 (&%) (I ity [T ity
Beep level .254 (.25 (72%:) (.247 1% 1241 3%
el ! 2425 % ZiH9d4 = O 23007 A = I 22101 A = L)
All Palin Foes pon s Muddl 4
(Based on 1469 Diaries) Mudel 19 Muodel 29 Maodbel 39 Estimate 5E Beeta*
Inercep Lal? (0.123)
T (L0000 L0 (L0941
Pain intensty (057 (T (150
Avaldemes hehavior 0053 (LT 0157
Punistmment of well hehavior 021 (LI Y] (150
Reinfimcement of well hehavior L015 {08} 0098
Pt rr-relatend] fisar 0018 {000y (09T
Optmdim (L3R {2y (Lt
Catastraphizing 0013 {08} 00881
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TABLE 7. {continued) Variance in Immobility Explained Separately and Simultaneously by Fear-Avoidance, Cognitive, and
Spousal Pain Responses

i Mudel 4

All Pain Hesponses
{Based O 1469 Diarie) Maodel 19 Model 29 Muodel 39 oo mboarcf Ex plai nedd {Ilzrﬁ
Waramos

Patient level 0045 ELL

Dy level 0009 [k

Beepr level 0237 L1
Model ! 230%.1 (P = 0000y

"Hela coellicients are dandardined [SE (independent vartshle) 0 astinate (dependent vartableVSE (dependent variahle].

1P == 05 [estinete (dependent variahle) =2 0 SE (dependent vartshle)].

$The propesitons are caleulated relstive to the total random vartance,

SPer level, the difference in explained vartmes a8 conmpared o the previous model 8 calculated a8 proportion of the mndom varmes atiibued 1o that level
Sinificance of the madel with respect fo the previous madel.

hee the oulcmme s of te previom analyds based n e sanme number of disry observations.

TABLE 8. Proportion of the Total Variance in Disability Explained by Pain and Explained on Top of This Fear-avoidance,
Cognitive, and Spousal Pain Responses (M = 1469)

Iisa bility Variables Predictor Variables Patient Lewel Day Lewvel Beep Level Total (All Levels)
Physical capacity Pain intensity 11.5% 23% 0.8% 14.6%
Fear-avoidance, cognitve, and spousal responses 6.6% 1.5% 0.6% £. 7%
Mental capacity Pain intensity 6.5 1.2% 0.6% §.30%
Fear-avoidance, cognitive, and spousal responses 12.4% 2.6% 1.4% 164%
Pain interference Pain intensity 13,09 2. 7% 1.4% 19.1%
Fear-avoidance, cogniive, and spousal responses 6. 7% 0.5% 1.4% 10.6%
Innmnobility Pain intensity 4.6% 31.5% 0. 7% £.8%
Fear-avoidance, cognitive, and spousal responses 24% 2P 2.9% 7.3%
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