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Introduction

In 1993 the Council for Medical and Health Research (MW-NWO) of the Netherlands
Organization for Scientific Research (NWO) started financing a research programme in order to
stimulate the study of pain. One of the programmes’ main objectives was to obtain descriptive
epidemiological data and health services utilization of patients with a chronic benign pain disorder
(CBPD). The Netherlands institute of health services research was commissioned to do two
research projects in this programme. The first project was entitled: “Incidence and prevalence of
CBPD and its associated health care consumption and functional impairments in the Netherlands”.
This project, with NWO code 940-31-033, was executed in cooperation with the department of
health psychology (Utrecht University). At NWO’s request this study was extended to include the
analysis of a long term follow-up of CBPD patients, resulting in the second project, which was
entitled: “Costs associated with chronic benign disorder in short and long term” (NWO code 940-
31-34). The costs of CBPD were analyzed in cooperation with health economists from the
department of Health, Organization, Policy and Economics (Maastricht University).

Because the various papers written as a result of both projects are scattered in international journals
(and some papers are not yet published) we would like to offer NWO this report to serve as a
complete document of the study’s results.

At this point we have written eight papers which are included in this document. We will refer to
these paper with the following labels

Review

Prevalence study

Different types of chronic pain patients

Ambulatory health care utilization

Electronic diary assessment of pain

Determinants of pain report and disability

Long term development of CBPD

Costs associated with CBPD

Main objectives
The first study’s objective is to provide reliable estimates of the total incidence and prevalence of
CBPD and the health care consumption and functional impairments of patients with this disorder.
The study consisted of two parts, an extensive descriptive survey, in which all included patients were
followed for one year, and an intensive, process-oriented study in which a subsample of patients
were meticulously followed with a computerized diary for several weeks. This study intended to
reveal:

1)  The incidence and prevalence of CBPD in the Dutch health care system

2)  The extent of health care consumption and functional impairments in these patients
Four papers relate to these research questions: Review, Prevalence study, Different types of chronic
pain patients, and Ambulatory health care utilization.

In the subsample a detailed prospective analysis wass carried out at micro-level to ascertain:
3)  The relationship between pain report, psychosocial factors and measures of health care
consumption and functional impairment
4)  How these variable progress over six months



Two papers relate to these research questions: Electronic diary assessment of pain, and
Determinants of pain report and disability

In the second project, the following two additional objectives were formulated:
5)  To study the longterm development of CBPD patients
6)  To estimate the costs associated with CBPD
Two papers relate to these research questions: Long term development of CBPD, and Costs

associated with CBPD

In the remainder of this introduction, the various objectives are transformed into more detailed
research questions. But first a more formal description of CBPD is given, and the main methods of

the projects are highlighted.

Chronic Benign Pain Disorder

Three elements make up the description of CBPD: chronic, benign and pain.

Pain is "an unpleasant sensory and emotional experience associated with actual and potential tissue
damage, or described in terms of such damage" (IASP 1986). This definition refers to a number of
aspects that complicate the study of the epidemiology of pain. For example, the definition refers to
"actual and potential tissue damage", which excludes the possibility of a decisive objective test as a
gold standard. Moreover, the definition stresses the subjective character of pain by referring to
"unpleasant sensory and emotional experiences". Since pain is subjective its intensity and quality cas
only be evaluated by patient themselves. Several international accepted standard pain questionnaires
have been developed, for instace the MPI..

Chronic pain is defined by the International Association for the Study of Pain (IASP) as "pain, that
persists beyond the normal time of healing (...)", but “normal time” may vary from tissue to tissue, s
the term is not very precise. A common operational definition of chronic is more than 6 months. ~ ————
The IASP has worked out an elaborate system for the classification of chronic pain conditions from
a medical point of view. This taxonomy has the following five axes: (1) body region; (2) body
system; (3) temporal characteristics; (4) pain intensity and time of onset; and finally (5) the presume
etiology. The last axis is open to most argument since there is a great uncertainty about the
mechanisms involved in the production of pain (Merskey 1986). Furthermore, in patients with
chronic pain etiology is sometimes unknown. Whereas acute pain is functional and can be
considered a mainly physiological response to tissue damage, chronic pain involves psychological
and behavioral mechanisms in addition to physiological mechanisms. In acute pain there is a
straightforward relation between nociception, pain, suffering, and pain behavior, but in chronic pain
this direct link with a nociceptive substrate is not always present. When there is no such link, we
refer to chronic benign pain.

Patients suffering from chronic benign pain experience pain sensations which cannot be explained b;
physical lesions or physiological dysfunctioning. Related terms found in the literature are idiopathic
pain (von Knorring and Ekselius, 1994) and somatoform pain, both of which refer to psychiatric
categories in the third version of the Diagnostic and Statistical Manual of Mental Disorders (DSM).
In the fourth version (DSM-IV) chronic pain without an organic explanation is categorized as ’
Chronic Pain Disorder Associated with Psychological Factors. As a matter of fact, the term chromc
benign pain is not one that is used clinically outside the Netherlands. i



NWO’s Painprogramme stresses the importance of using an international definition and explicitly
suggest to accept the DSM definition.

Methods

General Practitioners
Since 1970, a number of Dutch General Practitioners are participating in the Dutch Sentinel

Practice Network (Bartelds 1997). These sentinel stations have been requested to report each
patient known to have chronic pain. Their practice population, counted every 2 years, is recorded in
age-categories for both males and females. In our project, 45 GPs in 35 different practices agreed
to take part. These sentinel stations covers 0.67% of the Dutch population.

Patients
Patients were asked by their GPs in the period 1/1/1996 through 31/12/96 to cooperate with our

project. The following criteria were used by the GPs to include patients:

1)  Patients between 18 and 75 years of age;

2)  Patients with pain which had lasted at least six months;

3)  Painis the most prominent aspect in the clinical presentation;

4)  Pain is serious enough to justify clinical attention;

5)  Pain has led to obvious discomfort and disability in daily life for at least for one month
Exclusion criteria were: patients with pain caused by diagnosed malignancies, rheumatic or
neurological disorders, such as cancer, theumatoid arthritis and gout.

Inclusion criteria were: patients with unexplained pain or patients with a symptom-diagnosed pain
syndrome, like: peripheral neuropathy, fibrositis, localized myofascial syndrome, tension headache,
unexplained neck/shoulder pain, intercostal neuralgia, unexplained abdominal pain, rectal pain,
ischialgia, post-traumatic dystrophy, trigeminal neuralgia, migraine, whiplash, brachialis,
post-operative pain, unexplained menstruation pain, unexplained back pain, femoral neuralgia, and - ——
all other unexplained pain.

The second criterion served as a time frame to investigate the incidence of CBPD. Six months is a

conventional point of division between chronic and sub-acute pain. Only after having pain for at least

six months were patients included in our database. During 1996, it became clear that a majority of

the GPs were unable to apply the project's inclusion criteria on a day-to-day bases. Consequently,

we visited all the practices at the beginning of 1997 to look for further CBPD patients. Where the

practice-computer system was compatible, we searched for appropriate ICPC codes (International

Classification of Primary Care) or ATC codes (Anatomical-Therapeutical-Chemical). We looked '-

for pain syndromes or pain medication. Where the practice-computer system was not useful in this"

respect, we went through the above-mentioned list of inclusion syndromes with the GP and the :

GP-assistant. This approach enabled us to estimate the prevalence, but not the incidence of CBPD.

Measurement Instruments

General Practitioner judgments
To obtain medical aspects of CBPD, a registration form was made on basis of the five IASP axes.

At the moment of inclusion, following contact with the patient, the general practitioners rated each
patient on each of the following characteristics:



- body region (Head, face and mouth; Cervical region; Upper shoulder and upper limbs;
Thoracic; Abdominal region; Lower Back, lumbar spine, sacrum and coccyx; Lower limbs;
Pelvic region; Anal, perineal, genital region; More than three major sites.);

- body system whose abnormal functioning produces the pain (Nervous system; Respiratory
and Cardiovascular system; Musculoskeletal system and connective tissue; Cutaneous,
subcutaneous and associated glands; Gastrointestinal system; Genito-urinary system; Other
organs or viscera; More than one system region.);

- temporal characteristics (Continuous or nearly continuous, non-fluctuating; Continuous or
nearly continuous, fluctuating severity; Recurring, irregularly; Recurring, regularly; Paroxysm.
Sustained with superimposed paroxysms; Other combinations.);
and finally:

- the presumed etiology (Genetic or congenital disorders; Trauma, operation, burns; Infective
parasite; Neoplasm; Toxic, metabolic, radiation; Degenerative, mechanical; Dysfunctional;

Unknown or other; Psychological).
Pain intensity and time of onset of pain (also one of the IASP axis) was not recorded by the GP but

by patients themselves;

The GP also rated the medical explanation/evidence of the patient’s disorder (11 point scale: not
explicable - completely explicable).

This registration form is include as Appendix A.

Multidimensional Pain Inventory (MPI)
The Dutch Language version of the MPI has been used (Lousberg, 1994).
The MPI profiles are based on a number of constructions and assumptions. The MPI is a
multidimensional pain questionnaire which yields scores on 11 sub scales divided over three main
parts:
- pain relevant psychosocial aspects
pain intensity
interference
life control
affective distress
social support
- behavioural aspects
punishing responses
solicitous responses
distracting responses
- daily activities
household chores
outdoor work
social activities/activities away from home

In the original American version of the MPI 12 sub scales were distinguished. During the
development of the Dutch language version, only three factors in part III of the questionnaire,
concerning daily activities could be extracted (Lousberg, 1994). Accordingly, social activities and



activities away from home have been amalgamated. The same adaptation was made in the Swedish
language version of the MPI (Bergstrom at al., 1998).

Scores on these scales were used to classify respondents according to the four categories described:
dysfunctional, interpersonally distressed, adaptive copers, average respondents. The program
delivered with the questionnaires makes automatic categorizations (cf Lousberg, 1994). The
categories are constructed so that the dysfunctional type is high in pain intensity, interference and
affective distress, also high in support, solicitous responses and distracting responses, but low in life
control and general activity. The interpersonally distressed type is average in pain intensity,
interference and affective distress as well as in life control and general activity, but low in support,
solicitous responses and distracting responses. The adaptive coper has the best of both worlds,
combining low subjective pain relevant aspects with relatively high support. The average type has
intermediate scores on all aspects. It was not possible to obtain a typology for every respondent: a
number of them gave contradictory responses, so that they could not be classified. This group is
called the "anomalous" group.

The pain relevant psychosocial aspects (pain intensity, interference, life control and affective distress)
have been repeatedly measures by means of a MPI short form.

This MPI questionnaire is include as Appendix B.

Medical Outcome Study Short Form 36 (MOS SF36)

The short form of the measurement instrument, developed during the Medical Outcome Studies of
the Rand Corporation to measure health status and functional status of respondents (MOS SF36)
has been administered to all patients at the moment of inclusion. The following scales (sometimes

shortened form) were included:

- general health status (one item)

- social functioning (one item)

- physical functioning (10 items)

- physical role performance (four items)

- mental health (five items)

- vitality (four times)

Because different scaling was used for the various (groups of) items, all sum scores were
transformed to scores on a 100-point scale ranging from 0 (worse situation) to 100 (optimal
situation)

This Questionnaire is include as Appendix C - Question 36 to 41.

Medical consumption questionnaire

The medical consumption questionnaire has been developed specifically for this study. It is an
inventory with a three month retrospective view of number of visits (and number of visits due to pain
complaints) to the:

- general practitioner

- medical specialist

- paramedical professions: physiotherapists and exercise therapists

- mental health care professionals

- alternative healers



Furthermore, the respondent is required to indicate the self-care activities undertaken to reduce or
prevent pain

- taking medicine

- rest

- swimming

- yoga

- gymnastics

- other

This Questionnaire is include as Appendix C - Question 1 to 35.

Coping with Pain Questionnaire

The Coping with Pain Questionnaire is a Dutch version of Rosenstiles en Keefe’s Coping Strategy
Questionnaire including a total of 44 items and a visual analogue scale (VAS) answering format.
This questionnaire measures the following seven ways of psychological adaption to living with
chronic pain: ~

—  Diverting attention;

—  Reinterpreting pain sensations;

—  Positive thinking;

—  Denying pain sensations;

—  Praying or hoping;

—  Catastrophizing;

—  Increasing activity.

Each of these scales contains 6 items. In addition, two items measure the effectivity of controlling
pain and ability in decreasing pain.

The Coping with Pain Questionnaire is includes as Appendix D.

Non respons
The general practitioners selected 586 of their patients. Due to non-response and dropout, the

ultimate sample might have been biased. The first selection appeared at the point that patients
meeting criteria for CBPD did not participate. Since forms about these patients were also completed
by the general practitioners, we can compare their judgements on participants with their judgments
on non-participants (table 1).

Table 1:Non-response analyses: Participants (returning MPI at T1) vs Non-participants

Participants Non-participants
385 178
Location of pain:
Head, face and mouth 20% 19%
Cervical region 15% - 15%
Upper shoulder 15% 15%
and upper limbs
Thoracic region 3% 4%
Abdominal region 4% 4%
Lower back, 21% 21%
lumbar spine



sacrum and coccyX

Lower limbs 7% 9%

Pelvic region 1% 2%

Anal, perianal and 2% 3%
genital region

More than 3 sites 12% 10%

Temporal characteristics

Continuous (non-fluct.) 16% 18%
Continuous (fluct.) 43% 38%
Intermittent, irregular 21% 22%
Intermittent, regular 15% 13%
Attacks 6% 8%
Medically explicable 5.8 (2.9) 5.9 (2.8)

(10-point scale: 0: not explicable;
10: completely explicable),
mean scores (s.d)

None of the differences between participants and non-participants were statistically significant.

From table 1 we conclude that non-participants did not differ from participants as regards location of
pain, its temporal characteristics, or the degree of medical explicability of the pain symptoms. There
were 385 patients fulfilling the criteria who agreed to participate and completed the first questionnaire

(including the first MPT).

The second selection, resulting from non-response, is derived from the longitudinal character of the
study.

The study was a longitudinal cohort study, so the patients included were asked to complete and return
amailed questionnaire at T1 and every three months thereafter. Each new measurement was
accompanied by a considerable loss of respondents. Table 3 shows the impact of non-response on
T1 to T4 by presenting the distribution of age, gender, health parameters and a number of pain
characteristics as measured on T1 for the group of respondents participating at T1, T2, T3 and T4..
The loss of respondents resulted in a growing proportion of female patients, although the age
composition of the groups did not change substantially. The average pain duration increased, while
pain location and medical explicability remained the same. No selective dropout of patients with
relatively good or poor health could be observed. The distribution of MPI-typology remained the

same as well.

Table 3: Patient and temporal characteristics at four measurement-points

Location of pain: T1 T2 T3 T4

Head, face and mouth 17% 17% 15% 16%

Cervical region 7% 7% 8% 6%

Upper shoulder 11% 12% 10% 11%
and upper limbs

Thoracic region 4% 5% 5% 7%

Abdominal region 6% 5% 6% 5%
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12% 13%

10% 9%
1% -

1% 1%
33% 31%
17% 17%
37% 36%
22% 22%
16% 17%
9% 9%

5.9 (2.5) 6.1(2.5)
76% 79%

48.1 (12.4) 48.4 (12.0)
19

Lower back, 14% 12%
lumbar spine
sacrum and coccyx
Lower limbs 8% 8%
Pelvic region 1% 1%
Anal, perianal and 1% 1%
genital region
More than 3 sites 31% 31%
Temporal characteristics
Continuous (non-fluct.) 18% 19%
Continuous (fluct.) 39% 37%
Intermittent, irregular 21% 20%
Intermittent, regular 13% 15%
Attacks 9% 9%
Medically explicable (10-point scale: 0: not explicable; 10: completely explicable)
5.8 (2.7) 5.7 (2.6)
% female 71% 73%
mean age 49.4 (14.1)  48.3 (13.1)
pain duration 99 116 14.7
(years)
Health parameters
General health 31.1 31.8
Social functioning 50.9 50.7
Physical functioning 54.0 54.6
Physical role performance 25.8 26.2
Mental Health 54.5 54.5
Vitality 51.1 51.4
MPI-typology
Dysfunctional 36% 35%
Interpersonally distressed 19% 20%
Adaptive coper 12% 11%
Average 33% 32%

31.7 33.3
51.9 52.3
54.5 55.2
26.9 28.9
54.8 55.5
51.8 52.8
34% 32%
18% 19%
12% 16%
35% 33%



Introduction and research questions of the various papers

Review

Before the actual study was undertaken a review of literature up till 1996 was made. The complex
nature of chronic benign pain means that its prevalence cannot be measured by means of assessing
well-circumscribed physical conditions, as is the case with diabetes or malaria. It requires a
multidimensional approach incorporating a number of dimensions such as the localization of pain, pain
intensity, temporal characteristics, affective appraisal, coping, and grading of pain (see VonKorff et al.
1990; Turk and Rudy 1992; Raspe and Kohlman 1994). Yet despite these difficulties in measuring
the prevalence of chronic pain, forceful statements have been made about the prevalence and the

costs and impact on social security systems of chronic pain. The statement that "Chronic pain is a
major health problem and it has been estimated that between 25% and 30% of the populations in
industrialized countries have chronic pain" opened an editorial in the British Journal of General
Practice in 1992 (Seers 1992), and "Although precise data are lacking for the Netherlands, it is
reported that 10,000 new cases (patients who are unable to work because of pain) are registered

each year" (Lousberg 1994). Aronoff et al. (1983) estimated that chronic pain costs America 40
billion dollars a year. Nachemson (1994) wrote of the situation in Sweden: "Together with all the
other chronic pain syndromes for which physicians have no proper explanation ..., the statement that
the cost of these conditions might cause the end of the welfare state might not be untrue". Our first
objective focuses on the literature, available at the start of our research (1996) on the epidemiology
of chronic benign pain among adults, paying attention to the methodology used to assess the
prevalence of chronic benign pain, the definitions and inclusion criteria, other descriptive factors, and,
lastly, the prevalence determined.

The result of this review is found in the manuscript on page .. to ..

Prevalence study
Because of the lack of reliable figures, the Dutch National Council of Research for Medical Sciences

commissioned the Dutch Institute of Primary Health Care to estimate the prevalence of chronic benign
pain disorder among adults in general practice.

General Practitionrs (GPs) have a central position in the Dutch health care system, because they are
the first health professionals to contact in case of health related problems (Maarse 1997). Most of the
other health services, including medical specialists and physiotherapists are accessible only after a
referral of a GP (Kerssens & Groenewegen 1990). Besides that, patients are registered with a GP in

a fixed list. More than 75% of the population see their GP at least once a year. For chronically ill
people this percentage is even 94% (Rijken et al 1999). It was therefore assumed that GPs were a
good intermediary for the detection of cases of chronic pain.

Apart from estimating the prevalence of CBPD we have set out to report descriptions of the patients
included. As Crombie et al. (1994) have pointed out in an editorial about the epidemiology of chronic
pain: "What is needed is detailed information on the pain problems in the community" (p1). Detailed
information requires a medical description of CBPD as well as a report of the disorder's impact on

patient's daily life.



The following research questions were formulated for the prevalence study:

*
*
*
*

What is the overall and the age specific prevalence of CBPD?

What kind of body regions, body system are involved?

What are the temporal characteristics of CBPD?

What kind of psychological, social and behavioural implications result from CBPD?

The prevalence study is found in the manuscript on page .. to ..
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Different types of chronic pain patients

The recognition of the multidimensional character of pain with its interplay of physical, co gnitive and
behavioural factors led Turk and Rudy (1988, 1992) to the construction of the Multi Axial
Assessment of Pain (MAP). Information has to be obtained on three axes: physical/medical;
psychosocial; behavioural. The syndrome classification of the IASP serves to gather relevant data on
the first axis. This classification is undertaken by a clinician. The second and third axes are assessed
by the Multidimensional Pain Inventory (MPI), a self-report questionnaire which measures patients'
appraisals of pain and the impact of pain on different domains of their lives, perceptions of the
responses of significant others to their distress, and the performance of common activities. The MPI is
constructed so that the outcome of an assessment is one of four patient profiles. Dysfunctional:
patients who perceive the severity of their pain to be high, report pain as interfering with their daily
lives, experience much affective distress, and have a low activity level. Interpersonally Distressed.
patients with moderate pain and affective distress who have a common perception that significant
others are not very understanding. Adaptive Copers: patients who experience considerable social
support and relatively low levels of pain, affective distress, high levels of activity, and perceived
control. Patients of the Average type have some of the characteristics of each of the three other types
(cf Bergstrom, Jensen, Bodin, Linton, Nygren, and Carlsson, 1998; Kerns, Turk and Rudy, 1985;

Lousberg, 1994;).

This multi-axial approach illustrates the complexity of the phenomenon of chronic benign pain.
Chronic pain persists under the influence of physical, cognitive, emotional, behavioural, and social
factors. However, by its very character, it is often defined (at least by the patient) as an exclusively
medical problem for which medical solutions should be sought. This circumstance makes chronic pain
and the resulting use of health services an important research topic for health psychology and health

services research.

The possible relationship between pain coping characteristics (including behavioural and
psychological factors) and health service usage has not previously been investigated in detail.
There is a long tradition of health services research on help seeking behaviour, but this has not been
focused exclusively on pain patients, and certainly not on the maladaptive character of help seeking
behaviour in the light of the psychological models referred to earlier. This study aims to enhance the
understanding of the relationship between cognitive and behavioural patient characteristics resulting in
the MPI profiles mentioned above and medical help seeking in the population at large. It isa
longitudinal study providing an opportunity to study the consequences of several MPI profiles on
medical consumption in the long term, with the following research questions (hypotheses):
* Do adaptive copers make less use of medical and paramedical services than the
interpersonally distressed, and even less use of medical and paramedical services than

dysfunctional patients?

* Do interpersonally distressed patients make more use of psychological services than adaptwe
copers?

* Do adaptive copers engage in more self-help activities (especially the more active) than
dysfunctional or interpersonally distressed patients?

* Do differences between the three groups in medical consumption continue during the annual
follow-up?

11



The coping study can be found in the manuscript on page .. to ..

Ambulatory health care utilization

CBPD patients are believed to be major health service consumers, but this judgement is always that
of the providers of health care, who may well only be encountering a relatively small group of patier
with this disorder. It is of interest to note there have been very few studies within the domain of pain
research devoting attention to pain patients' use of health services. Studies of pain and the use of
health services have in general been limited to cross-sectional measurement of pain characteristics a1
health services utilization (Crook et al. 1984, Engel et al. 1996, Jensen et al. 1994, Van Tulder et al.
1998). This study was undertaken to try to fill the knowledge gap on this topic and provide a
reliable description of the utilization of ambulatory health care by CBPD patients. Since patients ma;
experience episodes without pain or intermittent pain or continuous pain, a longitudinal design was
chosen covering both a number of people and periods of time within the same individual (Von Korft

1990).

Research questions

* How much ambulatory health care is utilized by patients with Chronic Benign Pain Disorder
when compared with a matched control group?

* How do CBPD patients evaluate their own health when compared with a matched control
group?

* What is the course of the utilization of ambulatory health care by patients with Chronic Benig

Pain Disorder over a period of one year?

12



Electronic diary assessment of pain

A large number of studies of the chronic benign pain disorder (CBPD) has been devoted to the
identification of psychological factors, contributing to the maintenance of the pain or pertaining to
physical, mental and social aspects of the disability resulting from the pain problem. The most
important factors are operant reinforcement of pain behavior by spouses, pain cognitions and pain
coping. For the most part these have been identified in cross-sectional studies that rely on one to a
few assessments of the relevant attribute. In addition, the association between a psychological factor
and an increase of pain or disability has typically been established for groups of patients by means of
correlational procedures. A few studies related psychological factors to variations in pain report and
well-being in individual patients on the basis of repeated diary assessments (Linton & Gotestam,
1985; Geisser et al, 1995; Affleck et al., 1996; Tennen & Affleck, 1996; Porter, et al., 1998). Since
these studies were confined to only a few variables, a more comprehensive assessment and analysis
within patients of psychological functioning in relation to pain intensity and disability is required. We
therefore employed intensive diary assessments of reported pain intensity and disability, and of pain
cognitions, pain coping and spousal operant behavior to study the associations between the variables
as well as their temporal characteristics in patients with variable persistence of pain.

The pain taxonomy of the International Association for the Study of Pain (Merskey, 1986) includes
standards for the temporal characteristics of pain: pain can be (1) continuous or nearly continuous -
non fluctuating; (2) continuous or nearly continuous - fluctuating; (3) recurring, irregularly; (4)
recurring, regularly; (5) paroxysmal or (6) sustained with superimposed paroxysms. The actual
fluctuations in pain within days or across several days has largely been neglected in pain research,
however, and diary assessments are best suited to verify the actual temporal pain characteristics. A:°
potential limitation of diary assessments is reactivity to the repetitiveness of the recording: pain report
may either increase due to sensitivity (Affleck et al, 1991; Cruise et al., 1996) or it may decrease due
to response fatigue, which could both be induced by the daily measurement. The studies concerned
with this issue measured pain once a day (Aflfeck et al., 1991; von Baeyer, 1994) for seven days
(von Baeyer, 1994;Cruise et al., 1996) or two weeks (Kerns et al. 1988) and produced no evidence
for both types of reactivity to the diary measurement. The present study again addresses the issue of
reactivity, since this phenomenon may still occur with a more extended time schedule of several
weeks and a higher density of recording of several assessments per day.

Investigations of the fluctuations of chronic benign pain within one day yielded systematic trends
during the course of the day (Glynn & Lloyd, 1976a en 1976b; J amison & Brown, 1991): Most
frequent was an increase in pain intensity from the morning to the evening (Glynn & Lloyd, 1976a en
1976b; Tamison & Brown, 1991), but a U-shaped trend was also found with pain being worst both in
the morning and in the evening (Jamison & Brown, 1991; Vendrig & Lousberg, 1997). The largest
increase in pain over the day occurred in female patients and in patients who did not work out of the
house (Glynn & Lloyd, 1976a; 1976b), while patients who exhibited no trend in pain over the day
were found to be more emotionally distressed (Jamison & Brown, 1991). In the present study,
trends in pain will be explored across the 4 weeks of diary recording and will be investigated within
days, while controlling for the impact of gender, work status and emotional distress as potential

predictors of the daily trend.
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Pain report usually increases with the progression from the acute to the chronic pain state (Sedlak,
1985; Burton et al., 1995; van der Kloot et al. 1996) and patients with persisting pain were shown to
have suffered from more severe pain in the acute phase than patients whose pain resolved (Potter &
Jones, 1992; White et al., 1997). Whether persistence of pain also influences the temporal
characteristics of pain is unknown. More evidence has been obtained for the association between
persistence of pain and increased disability and general psychopathology (Sedlak, 1985; Vallfors,
1985; Iezzi et al., 1992; van der Kloot et al. 1996). One exception to these findings are the results of
Philips & Grant (1991), who found that pain, sickness impact and downtime decreased, and exercise
increased, 3 and 6 months after the onset of the pain. Furthermore, the persistence of pain was found
to be related to less adaptive coping with pain: Burton et al. (1995) compared patients who suffered
from pain for, respectively, 3 weeks and 3-52 weeks and found increased 'catastrophizing' of the pai
problem in the patients with the longer persistence of pain. The present study examines the impact o
pain persistence by comparing patients, who had suffered from pain for 3-6 months, for 6-12 months
and for longer than 12 months with regard to pain intensity, temporal characteristics of pain, coping
with pain, disability and general psychopathology.

The choice of constructs formulated in the diary of this study relied to a large extend on findings fro
singular measurements with psychological questionnaires, widely used in cross-sectional studies of
pain. Diary measurements reflect the actual state of the subject and adequately capture variables,
characterized by constant change, such as pain or mental and behavioral aspects of psychological
functioning, which largely depend on the context of the moment or situation. Psychological
questionnaires, in contrast, aim to represent more stable personality characteristics. It is therefore of
interest to investigate to what extend and for which constructs the diary scores are in accordance witl
those obtained with psychological questionnaires. Two studies investigated the association between
diary measures and scales of the Multiphasic Pain Inventory (Flor et al. 1990; Lousberg et al., 1997).
With the exception of substantial association between MPI pain severity and the average pain
intensity in the diaries of r=0.75 and r=0.61, respectively, the associations were weak or not
statistically significant. To our knowledge the association between cross-sectional and diary measure
of coping with pain and of disability have not as yet been established. Our study offers the opportuni
to investigate these associations, since it included questionnaire and diary measures of these

constructs.
The research questions of the present study can be summarized as follows.

* Is pain report stable during 4 weeks of high-density diary recording in patients with
(sub)chronic benign pain and what are the temporal characteristics of pain during the day?

* Does the persistence of pain differentially influence pain intensity, temporal characteristics of
pain, coping with pain, disability and general psychopathology?

* What is the accordance between intensive diary assessments and scores from cross-sectional

questionnaires of the same constructs in patients with (sub)chronic benign pain?
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Determinants of pain report and disability

The Department of Health Psychology at Utrecht University was entrusted to monitor the patients
self-reporting of the characteristics, the potential determinants of chronicity and the consequences of
CBPD with a computer diary. 80 patients were recruited as a subsample of all the included patients.
This study has focused on the relationship the between potential determinants of chronicity and,

respectively, pain report and disability

Determinants of chronic pain are factors that maintain pain beyond the normal time of healing.
Psychological theory distinguishes operant, respondent and cognitive factors in pain maintenance
(Lousberg, 1994). These factors may contribute to determine chronicity and influence the disability
that follows from pain.

Operant factors. Expressions of pain and disability are potent signals, which elicit strong responses
from others. Due to operant conditioning, these expressions can come under the control of immediate
reinforcing consequences experienced by the patient (Fordyce, 1976). Family, particularly the
spouse/partner, is inclined to respond with understanding or support and may discourage active and
healthy behavior. When spouses remain supportive, this may inadvertently maintain or increase the
expression of pain and disability (Turk, et al., 1996). Positive associations between spousal
reinforcement of pain behavior and pain report emerged from experimental studies in healthy subjects
(Lousberg, 1996; Linton and Gotestam, 1985) and in CPD patients (Romano, et al, 1995, 1992;
Lousberg, et al., 1992; Turk, et al., 1992; Flor, et al., 1989, 1987; Blok, et al., 1980). Spousal
reinforcement of pain behavior was found to reduce actual physical functioning in CPD (Romano, et
al., 1995; Lousberg, et al., 1992) and was related to interference of the patient's pain with their daily
lifes (Flor, et al., 1989). Punishment of pain behavior was studied in CPD in terms of passive positive
spousal reinforcement or low spousal solicitude and found to decrease pain report and increase
physical activity in the patients (Lousberg, et al., 1992; Flor, et. al., 1987; Block, et al., 1980). Last,
positive effect in terms of increasing actual walking speed in CPD by contingent spousal reinforcement
of well behavior was demonstrated by Geiger, et al., (1992).

Respondent factors. Reduction of movement usually promotes the healing of acute pain. Therefore
fear of pain and of activities expected to result in pain motivate avoidance behavior. This instigated
CPD models of classical conditioning (Turk and Flor, 1999; Turk, 1996; Philips, 1987) with
pain-related fear (fear of pain and of movement inducing pain) as the key conditioned stimulus (CS)
and avoidance behavior as the key conditioned response (CR). In pain due to injury pain-related fear
may over time act as a CS for sympathetic activation, increase in tension and avoidance of activity**
(CR's) and this CS-CR chain may persist after the original unconditioned stimulus (e.g. injury) and
response (e.g. pain) have subsided (Turk and Flor, 1999). Pain related to sustained muscle

contraction in the absence of injury may also act as an unconditioned stimulus for sympathetic
activation and tension increase (unconditioned responses), inducing more pain and avoidance learning.
Thus, pain-related fear may over time operate as a CS for avoidance of activity (CR), even when the
nociceptive stimuli and related sympathetic activation are no longer present. In CPD overprediction of
pain may fuel generalized and excessive avoidance behavior in the absence of nociceptive stimulation,
which is resistant to change as long as avoidance averts disconfirmation of the overprediction (Turk
and Flor, 1999). Empirical studies in CPD showed that pain-related fear and avoidance behavior

were related to disability (Mc Cracken et al., 1996; Vlaeyen et al., 1995a,b; McCracken et al.,

15



1992). In addition, pain-related fear was associated with pain report (McCracken, et al., 1996) and
the reporting of non-specific bodily sensations (McCracken, et al., 1998). A third factor relevant is
this context is selective attention. In CPD it was found that patients with a high level of pain-related
fear selectively attend to bodily sensations (Asmundson, et al., 1999; Crombez, et al., 1999) and that
attention to pain was related to pain report and predicted disability independent of pain intensity
(McCracken, 1997). Therefore selective attention or hypervigilance to bodily sensations may fortify
the maintenance of chronic pain in concert with pain-related fear and avoidance behavior.

Cognitive factors. Maladaptive cognitions are thought to aggravate the suffering from pain and to
influence pain behavior. There is accumulating evidence of the positive association between
catastrophizing and pain report in CPD patients (Sullivan, et al., 1998; Burckhardt, et al., 1997,
Geisser, et al., 1994). Other cognitions related to pain report are negative self-statements (Gilet, et
al., 1990), hopelessness/helplessness (Boston, et al., 1990; for a review see Jensen, et al., 1991) and
lack of control over the pain (Toomey, et al., 1991). Catastrophizing was found to be related to
disability (Sullivan, et al., 1998; Keefe, et al., 1989; Turner and Clancy, 1986) even when controlled
for the impact of pain. Disability was also found to depend in part on the CPD patients' conviction
that pain and disability belong together (Riley et al., 1988).

Disability. The view that disability is a primary consequence of pain is plausible in acute pain, when
inactivity is a direct means to ameliorate pain or avoid pain increase. In chronic pain, however,
impairment of physical functioning and activity level may become central and persist relatively
independent from actual levels of pain. Although 30 chronic back pain patients acknowledged the
connection between pain and activity in a global interview, no significant association was found
between pain intensity and actual activity level in a test situation (Linton, 1985). Other studies have
found pain intensity to explain 10% of the variance in physical impairment due to chronic low back
pain (Waddell, et al., 1992) or to be weakly related to the levels of self-reported activity (Fordyce, et
al., 1984). .
In our view, physical capacity and general activity level do not fully span disability in CPD. Mental
capacity may also be considered. In addition, activity should be distinguished from mobility and the
assessment of both should be tailored specifically to pain. Therefore our study covered 4 aspects of
disability: physical and mental capacity (subjective measures), activity hampered by pain and
immobility due to the pain (behavior measures).

The present study aims to establish the contribution of operant, respondent and cognitive variables to
pain and disability. It differs from the above mentioned studies, which focussed primarily on
differences between persons. Our methods of data acquisition and analysis primarily pursued
estimates of within-person relations between daily variables intensively measured in their natural
setting, while on this basis important between-person differences were aimed to be established. This
is important because of the fact that between- and within-person correlational outcomes from the
same subjects may disagree considerably and that significant between-persons associations can
emerge even without the occurrence of a single significant within-person association (Tennen and
Affleck, 1996). In accounting for this, the approach of our study fits well with recent developments ir
health psychology research focussing on the quest for intraindividual processes over time (Affleck et

al., 1999).
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Figure 1 displays the multidimensional model of CPD, which geared the diary study. Each cell of the
model was represented by sets of diary items. The present paper treats the associations between i
potential determinants and CPD (see left-hand part). CPD consequences will be addressed in a futlire
publication. The research issues are: "

* Are operant, respondent and cognitive factors predictive of pain report?

* Is pain report predictive of 4 aspects of disability?

* Are operant, respondent and cognitive factors predictive of 4 aspects of disability, and are
these factors predictive of disability, when the analysis controls for the impact of pain on
disability?

* Do the predictions differ in CPD patients with a shorter or longer pain duration?

The determinants of pain report and disability study can be found in the manuscript on page .. to ..
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Two extra objectives
The epidemiological study focused on an epidemiological description of the prevalence of CBPD an

an one-year follow-up of the medical consumption and functional impairments of patients identified
with CBPD. In the cost study, two objectives are added to the original one:

* to study the long term development of CBPD patients
* to estimate the costs associated with CBPD

In order to meet these objectives two papers has been written. One to study the long term
development of CBPD patients, another one regarding an estimation of the costs associated with

CBPD.

Long term development of CBPD
When pain has once been experienced for a number of months, it tends to become really chronic in

quite a number of cases. Croft (1998) reported a complete recovery after one year of 25 percent of
patiens, initially included with pain for longer than 3 months. Magni (1993) found 33% still sufferin;
after eight years. Van Tulder (1998) reported on an average small improvements in pain intensity aft:
one year but no improvement in mobility.

Regarding the pain-maintaining mechanisms, considerable attention has been given the past years to
psychological, social and behavioural factors that maintain pain-experiences, initially provoked by
nociception. Acute pain, caused by physical damage, will become chronic under the influence of pai
coping behaviour as well as operant and respondent factors which may maintain pain behaviour. It is
supposed that different patient profiles (Turk and Rudy 1992, Lousberg 1996) and different coping
strategies (Brown and Nicassio 1987, Keefe and Williams 1990, Rosenstiel & Keefe 1983) are
related to different outcomes, regarding chronicity. Moreover, it has been suggested that different pai
diagnostic groups might use different strategies (Keefe et al. 1992). In order to study these
assumptions, VonKorff (1992) called for a longitudinal approach.

In the .. paper such a longitudinal study is reported. The following research questions are considered:
* What is the long term prognosis of chronic benign pain in general practice for different patien
profiles? '
What is the course of patient's self evaluation of their general health?
How is pain coping related to long-term prognosis?
How does the course of chronic pain, pain coping and different patient profiles affect medical
consumption?

Iu

Costs associated with CBPD A
Some time ago, Turk (1990,1993) has pointed out that costs are a neglected factor in chronic pain -
research. Since then, several studies (Lipowski1990, James 1992, Christenson 1993, Dworkin 1994,
Sheehan et al. 1996, McGrady 1999) indicated the extensive health care costs spend on chronic
pain. Still, little information is available about costs relating to other sectors than health care, for

instance costs due to absenteeism.
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Broadly, three general categories of costs are used in a COI study: direct costs, indirect costs and
intangible costs. Direct costs include all actual changes in resource use that is attributable to CBPD,
whether medical or nonmedical. The direct medical costs which are overall identified in all CBPD
studies are the costs of hospital and professional care, medication and diagnostic tests. Direct
nonmedical costs are associated with the provision of medical services outside the health care sector.
In CBPD studies this may include transportation of a patient to a medical service, out-of-pocket
expenses, and the cost of informal care provided by family and friends.

Indirect costs are the value of reduced productivity resulting from CBPD or mortality due to CBPD.
Intangible costs are costs that cannot be expressed easily in monetary terms, such as pain, changes in
social functioning, changes in the ability to perform normal daily activities and changes in mobility due
to CBPD.

A COI study estimates and evaluates the direct and indirect costs of a disease. In addition to the most
epidemiologic estimates of morbidity and mortality, COI studies give additional information regarding
the economic burden of a disease. There are several approaches to estimating the costs of CBPD.

The most widely employed are the prevalence method and the incidence method. The underlying 1dea
of the prevalence method is that all CBPD costs should be assigned to the year in which they are
borne or with which they are directly associated. Using this approach, direct costs and productivity
losses resulting from CBPD are assigned to the year in which they occur. Expected future earnings
lost as a result of premature CBPD mortality are assigned to the year of death. The incidence method
is based on the principle that the flow of costs associated with CBPD should be assigned to the year
in which that flow begins. All costs, both direct costs and productivity losses due to morbidity and
mortality, are discounted to present value and assigned to the year in which the disease first appears.
Another consideration is whether one is going to perform a bottom-up or a top-down cost-of-illness
study. The top-down method calculates the national costs of CBPD using data-banks, statistics. In a’
bottom-up method a group of CBPD patients are asked what the costs of their disease are, for
instance using a questionnaire. The results of this questionnaire are extrapolated to a population-level.

This study is a prevalence based bottom-up cost-of-illness study.

In the present study with data obtained from patients, we investigated the economic costs of CBPD in
the Netherlands in 1998. In addition, separate cost components are distinguished to cover both direct
costs and indirect costs. Furthermore, the costs of CBPD patients are compared to costs of control
patients, matched for sex and age. Our general research questions is: How much costs do CBPD

patients have, compared to a group of controls.
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Summary of results of the various papers

Review

Our first aim was to determine which methods have been used to determine the prevalence of chroni
benign pain. However, a search of the literature revealed that there have been no epidemiological -
studies into the prevalence of chronic benign pain in the general population. In fact, there have been
few epidemiological studies of chronic pain in the general population. These studies made use of a .
wide range of definitions and yielded widely varying data for the prevalence of chronic pain. Neithes
the method of data collection nor the definition of chronic pain seemed to affect the prevalence
reported. Eight of the studies included in our review took aspects other than the location of the
reported pain into consideration.

This relative lack of epidemiological research affected our second aim, i.e., to determine the
prevalence of chronic benign pain. Without doubt, many people suffer from pain to such an extent th
they are seriously limited in their daily activities over a considerable period of time. The fifteen stud:
we reviewed yielded a median point prevalence of chronic pain of 15% in the adult population, with
range from 2 to 40%. There was some consensus about the characteristics of the patients who suffer
from chronic pain: they are relatively often middle-aged women from the lower socioeconomic strat:
Low back, neck, and shoulder are the body areas most frequently affected. Chronic pain is often
associated with depression or other kinds of psychological distress.

It is difficult to explain the wide range in reported pain, but a prevalence of chronic pain of 10% of tt
population seems a very cautious estimate. There were no clear-cut differences between prevalence:
based on self-assessment and on diagnoses made by physicians after a clinical examination.
Self-assessment sometimes leads to relatively low figures: the telephone survey carried out by
Bowsher et al. (1991) yielded a prevalence of chronic pain of only 7% and the telephone survey of "
Crook et al. (1984) yielded a prevalence of 11%, while in the study of Mikeéld and Helidvaara
(1991) a through medical examination led to a prevalence of chronic musculoskeletal pain of at least
40%. The very low estimate reported by Potter et al. is probably because they investigated the
incidence rather than known cases.

Although the benign character of chronic pain was seldom taken into consideration, some conclusion
may be drawn about the extent to which somatic diseases are responsible for reported chronic pain.
Frolund and Frelund (1986) identified the most important chronic pain categories as being
"bone/joint" (24% of all chronic conditions), "muscle/ligament" (17%), "low back" (13%), "headach:
(12%), and gastrointestinal (11%). With the exception of patients suffering from "bone/joint" pain,
where arthritis might be held responsible for most of the cases, most patients suffering from pain in
these categories will suffer from symptoms rather than from demonstrable diseases. The
predominance of chronic low back pain and chronic neck pain found by Mékéld and Helivaara
(1991) in their study suggests the same.

The positive relation between chronic pain and psychological distress (see also Smith, 1992) also
points to the "benign", or better, "not organically explained" character of pain in a number of cases.
Benjamin et al. (1988) reported that pain ratings were higher among patients with a mental illness
without an organic pathology than among patients with an organic pathology. One might assume that
in a substantial number of cases chronic pain is the expression of depression or other forms of
psychological distress. However, the absence of an organic explanation for chronic pain should not
automatically lead to a psychiatric diagnosis (Benjamin et al. 1988). )
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Prevalence
The purpose of our descriptive study was to establish the extent of the problem of CBPD in the

Netherlands. This study is not a community study and hence does not provides estimates of pain
prevalence in the population. However, in the Netherlands GPs have a central role in the health care
system. Most other health professionals cannot be consulted without a GP's referral. So if chronic
pain patients in the population choose to visit physiotherapists or complementary practitioners they
still need to go to the GP for a referral. The majority of people visit their GP at least once per year
and for chronically ill people this percentage is even 94% (Rijken et al. 1999). An average GP has
about 2,350 patients on his/her list and patients do not very often change from one GP to another.
This means that GPs know their patients rather well, especially those who are chronically ill. Besides
that, most chronic benign pain patients share a long diagnostic history with their GP. Patients were .
asked by their GPs during 1996 to cooperate with our project. Of course there may be some persons
with severe pain who do not attend their GP in that entire year. But during 1996, it became clear that
a majority of the GPs was unable to apply the project's inclusion criteria on a day-to-day bases.
Consequently, we visited all the practices at the beginning of 1997 to look for further CBPD patients.
So even if a patient did not visit their GP in 1996 chances are high that he or she was included in the
record review in 1997.

The prevalence estimate of CBPD in general practice is 7.91 per 1000 patients and for reasons

stated above, we believe that this figure comes close to the prevalence of CBPD (with pain that is
serious enough to justify clinical attention and obvious discomfort and disability in daily life) in the

open population.
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Different kind of chronic pain patients

The purpose of the study was to identify differences in medical consumption between different types
of pain patients. Four hypotheses were formulated specifying our expectations about the
characteristics of four different types of pain patients with respect to their medical consumption and
coping behaviour.

The first hypothesis was confirmed as far as the high use of health services by dysfunctional patients
was concerned. We found less difference than had been expected in medical consumption between
interpersonally distressed and adaptive copers, in case of paramedical services and alternative
healers. Differences in total counts, use of medical specialists and use of psychological help could b
demonstrated. Hypothesis two, concerning more use of psychological help by interpersonally
distressed patients, was thereby confirmed.

Hypothesis 3 is rejected. Adaptive copers are in no respect more active in their self-care activities
than dysfunctional, or interpersonally distressed persons. The opposite tends to be the case; in most
respects the adaptive copers had the lowest scores.

Hypothesis 4, on the stability in time of medical consumption, is confirmed. Dysfunctional patients
remained at the top of the rank order and adaptive copers at the bottom. We conclude that better
adaptation to pain is no guarantee of a decrease in medical consumption.

Differences in medical consumption between the four categories are mainly in the same direction as
differences in health status: adaptive copers have better self-perceived health than dysfunctional -
patients. Their social functioning, mental health and vitality is also better than that of the interperson
distressed. This finding is in accordance with earlier reports, indicating a high rate of psychopatholog
among dysfunctional and interpersonally distressed patients (Etscheidt, Steger, Braverman, 1995).
The total group of included pain patients had considerably lower scores on all health parameters thar
patients in other surveys using the SF 36 scales (Aaronson, Muller, Cohen, Essink-Bot, Fekkes,
Sanderman, Sprangers, te Velde, Verrips, 1998; v d Zee, Sanderman, Heyink, 1993). In our study,
all scales have lower means than the Netherlands national sample, but also lower than sub samples .
with migraine and cancer patients. Even cancer patients in a metastatic stage reported better physical
functioning, physical role performance, vitality and mental health than our total sample. The adaptive
copers (our "best" subgroup) have figures comparable with those of average cancer patients.
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Health Care Utilization

The next purpose of the study was to investigate the utilization of ambulatory health care by patients
with CBPD. We compared ambulatory health care utilization and self-evaluation of health of CBPD
patients and matched controls and investigated the course of health care utilization during one year.
Patients with Chronic Benign Pain Disorder consume at least twice as much ambulatory health care as
a group of matched controls. This is probably because chronic pain is not a symptom that exists in
isolation, but tends to create a cluster of related problems such as chronic fatigue, sleep disturbance,
excessive rest and withdrawal from activities, comprising immune function and mood disorder.
Chronic pain is often associated with depression or other kinds of psycholo gical distress (Smith et -al.
1999). This is probably the reason for a larger number of CBPD patients visiting counselors or
psychologists at mental health care institutions than the control group patients.
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Electronic diary assessment of pain .
The present study employed a 4-week electronic ESM-diary to study temporal characteristics of pais

intensity in patients differing in persistence of benign pain. The procedure was easily accepted and
well tolerated by the subjects and produced reliable recordings: the 4 weeks of diary measurement
accurately represented normal life in all subjects. In addition, the response rate of 88% is adequate 11
comparison to previous ESM-studies that yielded rates of approximately 80% with paper-and-penci
ESM-diaries (Csikszentmihalyi & Larson, 1987) and approximately 90% with electronic
ESM-diaries (Shiffman et al., 1994; Sorbi et al, 1996; Honkoop et al., unpublished results).
Compliance can be considered excellent, considering the relatively long period of sampling, the
substantial number of questions per diary and the minor increase in missing observations across the
weeks of recording.

Research issue 1 pertained to the stability of pain report and the temporal characteristics of pain
during the day. Mean pain report did not change during the 4-week recording period. This confirms
the finding of previous diary studies that pain report is stable over time (Kerns et al., 1988; von
Baeyer, 1994; Cruise et al., 1996) and is not in accordance with the idea that response decay may
occur as a result of boredom or fatigue with the task of daily recordings in longitudinal studies (Ston
et al, 1991). With regard to the temporal characteristics of pain during the day, also addressed in
research issue 1, a significant trend of pain intensity increasing from morning to evening was found,
averaged over all subjects. This is in agreement with earlier findings of Glynn & Lloyd (1976a,
1976b) in patients with organic pain as well as patients for whom an organic cause of pain had not
been established. But individual testing revealed that a significant trend in pain intensity occurred in
only 53% of our subjects (linear increase: 47%; linear decrease: 3%; U-shaped trend: 3%), while
pain intensity showed no trending at all in the other 47% of the subjects (N=38). So patients with
chronic benign pain demonstrate clear differences in the trending of pain intensity during the day, bu
we were not able to identify characteristics discriminating between patients with and without trends.
Research issue 2 concerned the impact of the persistence of pain on aspects of the pain problem, .
disability and general psychopathology. Pain behavior, disability, depression and general
psychological distress supposedly increase as pain progresses from the acute to the chronic phase
psychopathology (Sedlak, 1985; Vallfors, 1985; Iezzi et al., 1992; van der Kloot et al. 1996). On the
other hand, adaptation to pain and disability may also occur in the course of time (Philips & Grant, *
1991). Our results seem to favor the first hypothesis: patients with pain for 3-6 months -- i.e. patients
whose pain is not yet chronic according to the IASP definition-- had pain of a lower intensity (diary)
were less burned-out (diary) and physically disabled (SF-36 and diary) and reported less interference
of pain with daily activities (MPI) than patients with pain for 6 months or longer.

Research issue 3 focused on the accordance between measures of the same constructs obtained with
the ESM-diary and with cross-sectional measurements with the MPI (pain severity, interference of
pain, affective distress, social support as well as punishing, solicitous and distracting responses to the
pain problem of significant others), the SF-36 (physical functioning, role functioning, vitality) and
CSQ (catastrophizing, denying/ignoring pain, positive self-talk and diverting attention).

Most MPI scales correlated significantly but moderately with equivalent diary items (range: r=.28 to
.51). This agrees with a previous study (Lousberg et al., 1997), although most of our correlations
were somewhat lower. Almost every subject in our study reported more severe pain on the MPI than
in the ESM-diary and this was confirmed in 12 subjects whose MPI and diary assessments covered
exactly the same week. It is conceivable that retrospection bias accounts for this difference. Subjects
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tend to overestimate negative events in the process of recollection (Fahrenberger et al, 1996) and
patients may thus have overestimated the severity of their pain in the retrospective assessment with the
MPI.

All in all, electronic ESM assessment is a sensitive method, particularly appropriate to capture the
subtle differences in actual states. In addition, it is non-intrusive, convenient and was well tolerated
even during 4 weeks of continuous assessment. The method is therefore especially suited to gain new
insight into the dynamics of pain severity, pain behavior and the psychosocial determinants of pam
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Determinants of pain report and disability
The central issue of the study was to establish predictors of pain report and disability and to

determine whether these predictors differed in patients with a shorter and longer pain duration. Sinc
the electronic ESM-diary generated data that varied between subjects, in days and in time-points per
day, multilevel regression analysis was used to establish differences between patients, while taking i
account within-subject differences in days and time-of-day.

Research issue 1 pertained to the prediction of pain report by 3 sets of psychological variables. In
concert with (curvi)linear trends in time, respondent factors explained about 21%, cognitive factors
15% and operant factors 6% of the subject variance in pain. Consistent with previous CBPD studies
of between-patient differences, pain intensity was in this study predicted by pain-related fear,
hypervigilance, catastrophizing and spousal reinforcement of pain behavior. Unprecedented, pain
intensity was also differentially associated with operant spousal responses to well behavior, althougt
the operant contribution to pain prediction was limited due to a mixture of methodological, but
probably also conceptual, reasons. Also unprecedented was that psychological variables also
explained time (about 3-10%) and day (3-5%) variance in pain. Thus, psychological variables, whict
in the first place explain between-patient differences in CBPD also explain part of the differences
within patients. This indicates that daily process measurement of pain 4nd psychological variables is
important in CBPD research, which agrees with the recent quest for intraindividual differences over
time (Affleck, 1999) that marks health psychology research in general. The clinical relevance of dail
process measures of (somatic) symptoms and psychological variables had been acknowledged earlies
(de Vries and Delespaul, 1993) but is also supported by the results of this study.

Research issue 2 concerned pain as predictor of 4 aspects of disability. Pain report explained
approximately 20% of the subject variance in physical and 8% in mental capacity (both decreased
with pain) and about 9% in pain interference with activities and 4% in immobility due to the pain (b¢
increased with pain). Again, more variance was explained at the subject than at the time (about
1-4%) or day (about 1-3.5%) level. So, pain report emerged as a substantial predictor of self
assessed physical impairment and also predicted mental impairment and behavioral activity. But pair
explained only part of the variance, leaving room for the contribution of other (unmeasured) predicto

variables.

Research issue 3 focussed on the psychological variables as predictors of disability. Operant factors
were weak predictors explaining 3% at most of the subject variance in disability and about 4% of the
time variance in immobility. When pain entered the analyses, the predictive effects boiled down to
0-2%. Respondent and cognitive factors were better predictors of disability, explaining 22 vs.10% of
the subject variance in physical and 6 vs. 14% in mental capacity (the subjective disability variables)
10 and 9% in interference and about 2-4% in immobility (the behavioral disability variables). When
pain was added, respondent factors persisted to explain 3-8% and cognitive factors 2-10% of the
subject variance. So, in this study, respondent and cognitive predictors clearly added to pain in
explaining between-subject differences in disability and were strongest in the prediction of impaired
physical and mental capacity. Our study thus contributes to empirically prove the impact of
psychological factors on disability in CBPD.
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Research issue 4 dealt with predictor differences patients with a shorter and longer pain duration. The
prediction of pain report did not distinguish between patients differing in pain duration but the
prediction of disability did. The strongest finding was that in chronic pain (n=65) pain report was
more strongly related to immobility due to the pain than in subchronic pain (n=15). The study
produced some evidence that --independent of pain-- catastrophizing predicts immobility due to the
pain bétter in chronic than in subchronic pain, and predicts subjective physical impairment bétter in’
persistent than in recent or subchronic pain. This does agree with chronic pain models (Vlaeyen and
Linton, 2000; Waddell, 1998) asserting that inactivity and physical impairment become major
problems in CBPD, which --boosted by psychological factors and physical disuse (guarded
movement; deconditioning)-- persist relatively independent of the pain itself.
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Long term development of CBPD

In this paper, different aspects of chronic benign pain were analyzed in the course of three years. Pai
severity, as an important aspect of chronic pain, and interference with daily activities (e.g. how muc
has the pain changed the amount of satisfaction or enjoyment you get from taking part in social and
recreational activities?) seem to decrease a little over time. However, the decrease is only modest -
about one point on a scale ranging from zero to twelve. According to the variance components of the
multi-level model in which pain severity was analyzed, most of the variance is between patients, less
between measurements within patients. This points to the fact that some patients have severe pain an
other patients have less severe pain throughout the whole range of measurements. We did not find ar
evidence that pain severity of some patients decreased, while for other patients the pain severity
increased. (this kind of analysis is very easy implemented in a multi-level model by treating the
variable T as a random variable). One other aspects of chronic pain - affective distress, did not

change over time.

How patients think about their pain and their health is a crucial factor in chronic pain management
(Chapman & Gavrin 1999). CBPD patients evaluate their own health status low. They evaluate their
own health lower than chronic patients do with various conditions like diabetes and rheumotiod
arthritis (Rijken et al. 1998). Patients with chronic pain are limited in performing all physical activit
including bathing and dressing. As a consequence, they have a lot of difficulties with work or other
daily activities and they accomplish less than they would like in this respect. They experience also ar
extreme and frequent interference with normal social activities due to their physical and emotional
problems. Physical functioning, social functioning and mental health did not change in the course of
three years, while vitality and general health perception seemed to have increased only a little from tl
first year to the third. CBPD is thus really a chronic condition. '

28



Costs
This study investigated the direct and indirect costs of CBPD patients with matched controls.

Compared to controls, CBPD patients have much higher direct and indirect costs. The ratio for direct
costs is about 4 and for indirect costs the ratio is about 20. Indirect costs constitutes the largest
financial consequence of CBPD patients, far more than direct costs.

This study, with data directly obtained from patients, has given insight in various cost components.
Indirect costs are calculated with respect to absenteeism for professional work and also for

household activities. The costs for household activities exceed the costs for work, although the costs
of one day lost on household activities is 140 NLG, while the costs of one day lost for professional
work is generally higher.

The direct costs of health care for CBPD patients are much higher than for controls. Patients use a lot
of health services because chronic pain is not a symptom that exists in isolation, but tends to create a
cluster of related problems such as chronic fatigue, sleep disturbance, excessive rest and withdrawal
from activities, comprised immune function and mood disorder

Health care utilization of the participating patients is quite high and also quite constant. In the course of
three years we did not observe any decrease of health care utilization. Probably because our inclusion
criteria 3,4 and 5, based on the DSM-IV, (pain is the most prominent aspect in the clinical
presentation; pain is serious enough to justify clinical attention; and pain has led to obvious discomfort
and disabilities in daily life) has focused the attention on very severe chronic pain patients, in contrast
to other studies where patients are "often troubled by pain" (Crook et al. 1984), or using the term
"chronic" without any specification (Mikéld and Heliovaara 1991, Andersen 1994).

Compared to direct costs, the difference between patient and controls for indirect cost is far greater,
we observed a ratio of more than 9 for work related costs and more than 14 for household related
costs. The cost structure with high indirect costs has been found in studies of low back pain and neck
pain as well (VanTulder et al. 1995, Borghouts et al. 1999). From an economic point of view it is
important to prevent patients from becoming chronic.
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Abstract

In this review epidemiological studies concerning chronic benign pain among ad
prevalences at a population or primary health care level, including subjects aged between 18 and 75 years have been
hods, definitions of chronic benign pain used, and reported prevalences.

chronic pain, reporting
collected and analyzed. Focus of analysis was on research met

ults are discussed. To this end, studies focusing on

Prevalences varied between 2% and 40% of the population. Nor method used (telephone survey, postal survey, nor definition of chronicity

{>1 month; >3 months; >

6 months) clearly explained the differences in prevalence in the various studies. Implications for future research

are discussed. © 1998 International Association for the Study of Pain. Published by Elsevier Science B.V.

Keywords: Chronic pain; Epidemiology

1. Introduction

Pain has been defined as ‘an unpleasant sensory and
smotional experience associated with actual and potential
iissue damage, or described in terms of such damage’
(IASP, 1986). This definition refers to a number of aspects
that complicate the study of the epidemiology of pain. For
sxample, the definition refers to ‘actual and potential tissue
damage’, which excludes the possibility of a decisive objec-
tive test as a gold standard. Moreover, the definition stresses
the subjective character of pain by referring to ‘unpleasant
sensory and emotional experiences’. Chronic pain is defined
by the TASP as ‘pain, that persists beyond the normal time of
healing (...)’, but what exactly is meant by the term ‘normal
time’? Whereas acute pain is functional and can be consid-
sred a mainly physiological response to tissue damage,
shronic pain involves psychological and behavioral
mechanisms in addition to physiological mechanisms.
This complex and subjective character of pain is illustrated

* Corresponding author. Tel.: +31 30 2728735; fax:. +31 30 2729729;
:-mail: p.verhaak@nivel.nl

by Loeser’s model (presented by Raspe and Kohlmann,
1994) of the components of pain (see Fig. 1).

In this model, the physical origin of pain is at core and is
surrounded by successive layers of ‘pain experience’ and
‘suffering’, ending at the most derived level, ‘pain beha-
vior’. Each succeeding layer introduces a certain ‘noise’,
because it is determined not only by pain but also by ‘tough-
ness’, cultural values, and secondary gains. In acute pain
there is a straightforward relation between nociception,
pain, suffering, and pain behavior, but in chronic pain this
direct link with a nociceptive substrate is not always pre-
sent. When there is no such link, we refer to chronic benign
pain. Related terms found in the literature are idiopathic
pain (von Knorring and Ekselius, 1994) and somatoform
pain, both of which refer to psychiatric categories in the
third version of the Diagnostic and Statistical Manual of
Mental Disorders (DSM). In the fourth version (DSM-IV)
chronic pain without an organic explanation is categorized
as Chronic Pain Disorder Associated with Psychological
Factors.

Patients suffering from chronic benign pain experience
pain sensations which cannot be explained by physical
lesions or physiological dysfunctioning. In such cases,

)304-3959/98/$19.00 © 1998 International Association for the Study of Pain. Published by Elsevier Science B.V.
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Pain behaviour

Nociception

Fig. 1. Loeser’s multifaceted model of the components of pain.

pain behavior might be a dysfunctional remnant of a pre-
viously functional behavior. Lousberg (1994) summarized

three psychological models that explain how chronic pain is -

maintained. In the operant conditioning model, ‘pain beha-
vior’ that was once functional can come under the control of
positive or negative reinforcers, such as attention of the
partner or removal of duties. In the antecedent control of
pain model, pain might occur as a response to a physical
stimulus, for example muscle tension that was previously
associated with a nociceptive stimulus. In the cognitive—
behavioral model, pain is associated with maladaptive cog-
nitions such as feelings of helplessness or catastrophizing.

The complex nature of chronic benign pain means that its
prevalence cannot be measured by means of assessing well-
circumscribed physical conditions, as is the case with dia-
betes or malaria. It requires a multidimensional approach
incorporating a number of dimensions such as the localiza-
tion of pain, pain intensity, temporal characteristics, affec-
tive appraisal, coping, and grading of pain (see VonKorff et
al., 1990; Turk and Rudy, 1992; Raspe and Kohlmann,
1994). Yet despite these difficulties in measuring the pre-
valence of chronic pain, forceful statements have been made
about the prevalence and the costs and impact on social
security systems of chronic pain. The statement that
‘Chronic pain is a major health problem and it has been
estimated that between 25% and 30% of the populations
in industrialized countries have chronic pain’ opened an
editorial in the British Journal of General Practice in 1992
(Seers, 1992), and ‘Although precise data are lacking for the
Netherlands, it is reported that 10000 new cases (patients
who are unable to work because of pain) are registered each
year’ (Lousberg, 1994). Aronoff et al. (1983) estimated that
chronic pain costs the United States 40 billion dollars a year.
Nachemson (1994) wrote of the situation in Sweden:
‘Together with all the other chronic pain syndromes for
which physicians have no proper explanation..., the state-
ment that the cost of these conditions might cause the end of
the welfare state might not be untrue’. In fact, based on
current knowledge and existing figures it is not possible to
give a reliable estimate of the prevalence of chronic pain.
Because of this lack of reliable figures, the Dutch National
Council of Research for Medical Sciences commissioned

the Netherlands Institute of Primary Health Care to estimate
the prevalence of chronic benign pain disorder among
adults. To this end, we reviewed the literature on the epide-
miology of chronic benign pain among adults, paying atten-
tion to the methodology used to assess the prevalence of
chronic benign pain, the definitions and inclusion criteria,
other descriptive factors, and, lastly, the prevalence deter-
mined.

2. Method
2.1. Inclusior. and exclusion criteria

To be included in this review, studies had to meet the
following inclusion criteria: they should focus on chronic
pain; they should have an epidemiological character, report-
ing prevalence at a population or primary health care level;
and they should include subjects aged between 18 and 75
years. Moreover, because the characteristic ‘benign’ is sel-
dom mentioned explicitly, we included all epidemiological
studies concerning pain, as long as the study was not exclu-
sively focused on acute pain or on pain as a consequence of
a defined disease, such as cancer or rheumatoid arthritis.
Studies that concerned exclusively children or elderly peo-
ple and which focused on cancer or arthritis were excluded.
Because we wanted to focus on methodological and defini-
tion problems associated with the measurement of chronic
benign pain, we did not formulate methodological or defini-
tional criteria beforehand.

2.2. Search strategy

We searched the databases Medline and Embase for 1990
to 1996, using the key words ‘chronic pain’ and ‘epidemiol-
ogy’ with exclusion of the key words ‘children’ and ‘can-
cer’. We then continued with the traditional ‘snowball
method’ by looking for references in recent publications,
especially reviews and editorials on pain research (Von-
Korff, 1992; Crombie, 1994; Oosterhof and Brueren,
1994; Raspe and Kohlmann, 1994). This search identified
15 empirical studies which had assessed the prevalence of
chronic pain in a general population.

3. Results
3.1. General characteristics

The studies included in our review are presented in
Appendix A, together with their relevant characteristics.
The studies were from the USA (4), UK (3), Denmark (2),
Sweden (2), Canada, Finland, Germany, and New Zealand
(1 each). Although the publications are from 1984 to 1994,
the oldest survey included (NHANES: First National Health
And Nutrition Examination Survey) stems from the early
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aventies. Most data were collected between 1980 and 1990.
hirteen of the studies were population surveys; in two
‘udies general practitioners screened their visiting patients
uring a certain period. Three studies were restricted to pain
1 specific body regions (musculoskeletal pain (2) and
bdominal pain (1)); the other 12 studies investigated pain
« general. Two studies (Magni et al., 1990, 1992) are com-
arable in method but concerned with two specific body
:gions. We will treat them in the following as one. The
udies involved between 308 to more than 10000 subjects.

2. Research methods

Four main research methods were used: (1) the telephone
irvey, which was used in three studies. In two studies
3owsher et al., 1991; Crook et al., 1984), the data collected
mcerned the person who answered the telephone and other
embers of the household, which might have led to under-
porting of pain for the other members of the household;
) the postal questionnaire, which was used in six studies;
) interview with participant, which was used in three stu-
es; and (4) expert assessments, in which general practi-
sners assessed the patients with pain in the attending
pulation (Frglund and Frglund, 1986; Potter and Jones,
192), or in which physicians working in mobile clinics
-amined patients (M#kéld and Helidvaara, 1991).

The use of different methods appeared to lead to differ-
«ces in non-response. For example, in the studies by Fr\uo-
nd and Frglund (1986) and Potter and Jones (1992), each
siting patient was in principle eligible. The study of
ikéld and Heliovaara (1991) had a participation rate of
1%. The only information for the response rate for the
ephone surveys was 95% in the study by Crook et al.
984). The postal and interview studies had a lower
sponse rate of 77% on average.

3. Definitions of chronic benign pain

‘Pain’ was defined in terms of its intensity (Brattberg et
, 1989; Andersson, 1994), duration (24 hours or longer;
mKorff et al., 1988; Potter and Jones, 1992; Croft et al.,
93), or illness behavior (James et al., 1991; ‘severe
ough to lead to consultation etc.’). Ten studies did not
scify the concept of ‘pain’ further, although all but
ee used a time dimension for ‘chronic pain’. Thus
ironic pain’ was defined by the persistence of pain for 1
mth (Magni et al., 1990, 1992, 1993; Kohlmann, 1991), 3
mths or longer (Frglund and Frglund, 1986; Sternbach,
36; Bowsher et al., 1991; Croft et al., 1993; Andersson,
94), and 6 months (VonKorff et al., 1988; Brattberg et al.,
89: Potter and Jones, 1992). James et al. (1991) did not
e the duration of pain into consideration but investigated
: lifetime prevalence of pain. Crook et al. (1984) limited
. conceptualization of chronic pain to ‘often troubled by
n’. Mikéld and Helidvaara (1991) and Andersson (1994)
:d the term ‘chronic’ without specifying it.

Frglund and Frglund (1986) referred to ‘problem cases’,
as ‘those whose pain problem was considered unsolved pain
and perhaps unsolvable’. Some other studies referred to a
lack of attribution to ‘real diseases’ (Bowsher et al., 1991) or
to positive associations of chronic pain with tiredness and
depression (VonKorff et al., 1988; Magni et al., 1990, 1992;
Potter and Jones, 1992; Croft et al., 1993), which might be
an indication of the benign character of a substantial number
of chronic cases. No study, however, defined the concept

‘benign’ explicitly.
3.4. Prevalence of chronic (benign) pain

The prevalence of chronic (benign) pain is summarized in
Table 1, together with selected methodological characteris-
tics. The studies are ranked according to the prevalence of
chronic pain (low to high). Some studies gave separate data
for pain in distinct locations (Sternbach, 1986; Magni et al.,
1990, 1992; Mikéld and Heliovaara, 1991). A maximum
prevalence estimate is the sum of all separate figures
(assuming there is no overlap at all) and a minimum pre-
valence estimate is the highest subscore (assuming maxi-
mum overlap). For these studies we give a range instead of
one prevalence number.

The lowest and highest estimates for the prevalence of
chronic pain are easily explained by the different epidemio-
logical measures used: Potter and Jones (1992) gave the
incidence instead of the prevalence, and James et al.

Table 1

Prevalence of chronic pain

" Definition Non-
of chronic  response

Prevalence Survey
method

Authors

Potter and Jones, 1992 <1%* GP >6 months  n.a.

Kohlmann, 1991 2% Postal >1 month  20%

Bowsher et al., 1991 7% Telephone >3 months  ?

VonKorff et al., 1988, 8% Postal ‘Persistent’  20%
1990, 1993

Frglund and Frglund, 9% GP >3 months  n.a.
1986

Telephone >2 weeks 5%
(‘persistent’)

Crook et al., 1984 11%

Croft et al., 1993 13% Postal >3 months 34%

Magni et al., 1990, 14 + 20% Survey >1 month ?
1992°

Andersson et al., 1993; 18% Postal >3 months 15%

Andersson, 1994

Sternbach, 1986 10 + 29% T‘elep;hone >3 months  ?

17 + 45% Clinical ? 10%

Mikéld and
Heliovaara, 1991 examination
Andersen and Worm-  30% Postal ? 10%
Pedersen, 1987
Brattberg et al., 1989  40% Postal >6 months  33%
James et al., 1991 82%° Survey No time 30%

limit

Potter and Jones give the incidence, not the prevalence.
*Musculoskeletal and abdominal pain.
“Where the prevalence presented is the point-prevalence. James et al. give

the life-time prevalence.



234 P.F.M. Verhaak et al. / Pain 77 (1998) 231-239

Table 2

Prevalence of chronic pain according to the different research methods and
definitions of chronic pain used

Method Pain dura-
tion
>2 weeks >3 months ~ >6 months Other/?
to
>1 month
Telephone 11% 7%, 10-29%
Postal . 2% 13%, 18% 40% 8%, 30%
Direct interview 14-20% 82%
General practitioner/ 9% <1% 17 + 45%

expert

(1991) gave the life-time prevalence instead of the point-
prevalence. The incidence reported by Potter and Jones is
difficult to interpret because the authors reported only the
number of patients (20) included in the study. The numera-
tor is unknown, but as it consists of all patients who visited
eight general practitioners over a 10-month period, we esti-
mate the numerator to be higher than 10000, yielding an
incidence of less than 1%. The prevalence of chronic pain in
the other studies varied from 2% (Kohlmann, 1991) to 40%
(Brattberg et al., 1989). The median of the studies was 15%.

3.5. Methods of measurement and definition

The definition of ‘chronic’ used in the various studies
could have affected the prevalence estimated. Pain lasting
longer than 2 weeks would be expected to be more prevalent
than pain lasting longer than 6 months. Moreover, the
method by which the data were collected might influence
the outcome: a clinical examination by a doctor is more
stringent than an answer to a postal questionnaire. Table 2
lists the prevalence of chronic pain according to the differ-
ent research methods and definitions of chronic pain used in
the various studies. See also columns 2 and 3 in Appendix
A.

Each method yields high and low prevalences. In each of
the rows, distinguishing the different methods, prevalence
rates above and below the median of 15% can be found. The
prevalence estimates of chronic pain was not greatly
affected by the time definition of chronic pain as well: the
second highest prevalence was found when chronic pain
was defined as pain present for longer than 6 months, and
one of the lowest prevalence rates was recorded in a study in
which chronic pain was defined as pain present for 2 weeks
to 1 month. The prevalence of chronic pain was high in
studies in which chronic pain was not defined or the defini-
tion was unclear. :

As stated in Section 1, a multidimensional approach has
been advocated for the measurement of chronic pain. Such
an approach should take different aspects into account when
defining chronic pain (grading). This was the case for the
studies by Frglund and Frglund (1986), VonKorff et al.

(1988), Brattberg et al. (1989), and Andersson (1994).
Furthermore, we assumed that experts and general practi-
tioner assessors (Mikéld and Heliovaara, 1991; Potter and
Jones, 1992) implicitly take these different aspects into
account. The other investigators used a simple definition
of chronic pain limited to the affirmative response that
pain persisted for a certain period in a certain location.
See also column 3 in Appendix A. However, use of a multi-
dimensional ‘definition’ of chronic pain hardly had any
influence on the reported prevalence. The six studies
which used a complex definition of chronic pain yielded a
median prevalence of 13.5%, and those with a ‘simple’
definition a prevalence of 16%.

3.6. Patient characteristics

There was more consensus regarding sociodemographic
characteristics (see column 6, Appendix A). In seven studies
women were over-represented and in two studies the pre-
valence of chronic pain was equal for men and women, but
in no study was an over-representation of men mentioned.
Chronic pain generally increased with age, with some stu-
dies reporting a peak prevalence between the ages of 45 and
65 years. The prevalence of chronic pain was higher in the
lower income groups. The most prevalent pain was muscu-
loskeletal pain (back pain, joint pain), although headache
and abdominal pain were also frequently mentioned. When
investigated, a positive relation between chronic pain and
affective, depressive, or psychological symptoms was
found.

4. Discussion

Our first aim was to determine which methods have been
used to determine the prevalence of chronic benign pain.
However, a search of the literature revealed that there have
been no epidemiological studies into the prevalence of
chronic benign pain in the general population. In fact,
there have been few epidemiological studies of chronic
pain in the general population. These studies made use of
a wide range of definitions and yielded widely varying data
for the prevalence of chronic pain. Neither the method of
data collection nor the definition of chronic pain seemed to
affect the prevalence reported. Eight of the studies included
in our review took aspects other than the location of the
reported pain into consideration.

This relative lack of epidemiological research affected
our second aim, i.e. to determine the prevalence of chronic
benign pain. Without doubt, many people suffer from pain
to such an extent that they are seriously limited in their daily
activities over a considerable period of time. The 15 studies
we reviewed yielded a median point prevalence of chronic
pain of 15% in the adult population, with a range from 2% to
40%. There was some consensus about the characteristics of
the patients who suffer from chronic pain: they are rela-
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ively often middle-aged women from the lower socioeco-
omic strata. Low back, neck, and shoulder are the body
reas most frequently affected. Chronic pain is often asso-
iated with depression or other kinds of psychological dis-
‘ess.

It is difficult to explain the wide range in reported pain,
ut a prevalence of chronic pain of 10% of the population
eems a very cautious estimate. There were no clear-cut
ifferences between prevalence based on self-assessment
ad on diagnoses made by physicians after a clinical exam-
jation. Self-assessment sometimes leads to relatively low
gures: the telephone survey carried out by Bowsher et al.
1991) yielded a prevalence of chronic pain of only 7%
nd the telephone survey of Crook et al. (1984) yielded a
revalence of 11%, while in the study of Maikéld and
leliovaara (1991), a thorough medical examination led to

prevalence of chronic musculoskeletal pain of at least
0%. The very low estimate reported by Potter and Jones

probably because they investigated the incidence rather
1lan known cases.

Although the benign character of chronic pain was sel-
>m taken into consideration, some conclusions may be
-awn about the extent to which somatic diseases are
ssponsible for reported chronic pain. Frglund and Frglund
086) identified the most important chronic pain categories
i being ‘bone/joint’ (24% of all chronic conditions), ‘mus-
e/ligament’ (17%), ‘low back’ (13%), ‘headache’ (12%),
d gastrointestinal (11%). With the exception of patients
ffering from ‘bone/joint’ pain, where arthritis might be
:1d responsible for most of the cases, most patients suffer-
g from pain in these categories will suffer from symptoms
ther than from demonstrable diseases. The predominance
" chronic low back pain and chronic neck pain found by
4kéld and Helidvaara (1991) in their study suggests the
me.

The positive relation between chronic pain and psycho-
gical distress (see also Smith, 1992) also points to the
enign’, or better, ‘not organically explained’ character

pain in a number of cases. Benjamin et al. (1988) reported
at pain ratings were higher among patients with a mental
ness without an organic pathology than among patients

th an organic pathology. One might assume that in a
bstantial number of cases chronic pain is the expression

depression or other forms of psychological distress. How-
ar, the absence of an organic explanation for chronic pain
puld not automatically lead to a psychiatric diagnosis

enjamin et al., 1988).

Thus, pain without nociception is difficult to assess.

ven the subjective elements involved in the measurement

chronic pain, an objective assessment of its ‘real’ preva-
ice seems a contradiction. We thus have to accept that
in as an ‘essential’ element in the Platonic meaning is an
possible ideal (cf. also Wulff et al., 1986). As Mékéld and
lidvaara state with respect to fibromyalgia: ‘...(it) resem-
:s a constellation of stars: its components are real enough
t the pattern is in the mind of the beholder.” Therefore, in

future research it might be more fruitful not to focus on
reaching an as reliable as possible prevalence of pain with-
out nociception but on analyzing the suffering and pain
behavior of these patients, without worrying too much
about the exact numbers. After all, the important question
is not precisely how many patients experience pain each
day, but the extent to which pain lead to disability, to loss
of working days, to premature incapacity, or to unnecessary
medical treatment.

Our current research has a prognostic character. Patients
are included if they have experienced pain without a clear
physical basis for more than 6 months, as assessed by their
general practitioners. These patients will be monitored for 3
years, during which time we hope to learn about the course
of several aspects of pain (for example, its intensity, tem-
poral characteristics, and locations), the disabilities it causes
in daily life, the medical treatment sought and the costs
involved, the behavioral aspects (coping), and the impact
on physical and psychosocial well-being. While we recog-
nize that we will not determine the real number of patients
with chronic benign pain, we hope that we will improve our
understanding of the impact of this pain on the daily life of
patients. By this, we will come to an estimation of the pro-
portion of patients with chronic pain who appear to be ser-
iously handicapped by their pain on one moment and of the
proportion of patients whose condition will not improve
after a number of years. In this way our study may contri-
bute to the knowledge about the impact of chronic pain in
the long run.
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. Research methods

Definition

Aspects taken Prevalence

into account

Demographic and
comorbidity -
characteristics

ersen and Worm-
zdersen, 1987

ersson et al., 1993;
adersson, 1994

sher et al., 1991

berg et al., 1989

et al., 1993

et al., 1984

d and Frglund,
5

Postal survey Denmark,
19?7 1 region

Open population,

18 years+

n = 3400

Response rate: 85%
Postal survey Sweden,
1988 2 regions

Open population,
25-75 years

n= 1609

Response rate: 90%

Telephone survey
Great Britain, 1990
National

Open population
All ages

n = 2942

Response rate: ?
Postal survey
Sweden, 197??
Regional

Open population
18-84 years

n =827

Response rate: 67%

Postal survey
England, 1991
Registered population
of 2 general practices
18-85 years

n = 1340

Response rate: 66%

Telephone survey
Canada, 1977

Sample from registered
population of a general
practice

n =827

Response rate: 95%
Registration by 26
general practitioners in
1 week Denmark, 1983
2886 consultations
(week prevalence)

Chronic pain: persistent or
recurrent pain, >3 months,
intensity 4/5
(5-point-scale).
Dysfunctional chronic pain:
persistent or recurrent pain,
>6 months, intensity 4/5
(5-point-scale), with impairment
of activities of daily life or
sick leave at least once in
last 3 months

Chronic pain: pain

which has lasted on

and off for longer than

the last 3 months

Pain intensity:

6-point scale

Pain consequences:

6-point scale

Obvious pain = intensity

>3 (‘like being stiff

after exercise’) +
consequences >4 (‘pain
affects to quite a high
degree’)

Pain: ‘A report of any pain
during the past month which
has lasted for longer than 24
hours’

Chronic pain: ‘pain as defined
above, which started more than
3 months ago’

Widespread pain: ‘along the axial
skeleton and in two contralateral

quadrants of the body’
Chronic widespread
pain:_‘widespread pain >3
moriths’

Persistent pain: ‘often
troubled with pain and pain in
preceding 2

weeks’

Temporary pain: ‘not

often troubled but pain

in preceding 2 weeks’
Chronic pain: ‘pain persisting
for at least

3 months or frequent
exacerbations of an
essentially chronic condition’
Problem cases: ‘pain unsolved
and perhaps unsolvable’

Persistent pain:

30%

Intensity Pain >3 months,
Location any intensity: 50%
Gradation Chronic pain: 18%

Dysfunctional chronic
pain: 12.8%

Location Chronic pain: 7%
Temporal
characteristics

Social disability

Initensity Any kind of pain:
Location 66%

Gradation Obvious pain
Temporal >6 months: 40%
characteristics

Disability

Location Pain: 56%

Widespread pain: 16%
Chronic widespread
pain: 13%

Location Persistent pain: 11%
Temporary pain: 5%
Location Pain in 22% of the

consultations
Chronic pain in 9%
of the consultations
Problem cases: 3.7%

45 + —64 years higher
prevalence

25-34 years lower
prevalence & = @
Blue collar workers
higher prevalence
Especially neck—
shoulder—low back

Lower SES higher
prevalence & < @
Pain was frequently
attributed to arthritis
(44%), illness (8%),
injury (7%), heart (6%)
and surgery (4%)
Obvious pain is more
prevalent in 45-64
years than in 18—44 and
65-84 3 =9

Obvious pain especially
in shoulders, low back,
legs, neck

Chronic widespread
pain increases with

age § < 9@

Positive association
with: somatic symptoms,
tiredness, affective
symptoms

Persistent pain: older,
more retired, more
widowed, lower income
than no pain

Female/male ratio
increases with age Acute/
chronic ratio increases
with age
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Authors Research methods

Definition

Aspects taken Prevalence

into account

Demographic and
comorbidity
characteristics

Psychiatric Interview
(DIS) New Zealand,
1986 Regional

Open population
18-64 years

n = 1498

Response rate: 70%

James et al., 1991

Postal survey Germany,
1989 Regional

Open population
26-76 years

n =308

Response rate: 80%
National Health and
Nutrition Examination
Survey I USA, 1971-
1975
Noninstitutionalized
population of USA
25-74 years

n = 3023

Response rate: ?
Population survey (2
stage: screening and
physical examination
of the 52.3% who
reported moderate or
severe musculoskeletal
symptoms or impaired
function of at least
one joint) Finland,
1977-1980

30 years and older
n="7217

Response rate: 90%
Hispanic Health and
Nutrition Examination
Survey USA, 1982
1984

Sample of 76% of
Hispanic population
of USA

20-74 years

n = 5498

Response rate: ?
Registration by eight
general practitioners
for 10 months England,
197?

18-65 years

n =7 (8 practices =
approx. 200007)

Kohlmann, 1991

Magni et al., 1990

Mikéld and Heliovaara,
1991

Magni et al., 1992

Potter and Jones, 1992

NUPRIN-survey:
Telephone survey USA,
1985

Open US population

18 years and older

n = 1254

Response rate: ?

Sternbach, 1986

Q: ‘Ever experienced pain,
severe enough to have led to
consultation with a doctor or to
the use of medication or inter-

fered with life or activities a lot?’

Excluded: pain associated with

medication, alcohol or drug use

Chronic pain: pain in at least
one body region during the last

6 months for more than 30 days

Chronic musculoskeletal pain:
subjects suffering from pain in
the neck, back, hip, knee or
having significant swelling and
pain or joints on most days for
at least 1 month during the last
12 months

Diagnosis of chronic low back
pain, chronic neck pain, osteo-
arthritis by mobile clinic

physician (no criteria mentioned)

Chronic abdominal pain:
abdominal pain or lower chest
pain had been present for at
least 30 days in the 12 months
preceding the interview

Pain: new episode of musculo-
skeletal pain of 4 weeks’
duration

Chronic pain: still pain after
26 weeks, otherwise:

Acute pain

Chronic pain: pain for 101
or more days in the preceding
year

82% reported a life-
time pain experience

Location

Location 2.4% chronic pain

Location 14.4% chronic pain,
Temporal 7.4% uncertain (‘some
characteristics ~ pain but impossible to
Sensory determine the duration’)
Location 17.1% chronic low back

pain 11.8% chronic neck
pain 15.8% osteoarthritis

Location 5.5% chronic abdominal
Temporal pain:
characteristics 4.6% of Mexican,
5.8% of Cuban,
8.3% of Puerto-Rican
population
Intensity 48 patients included 20

Sensory/affective/ chronic pain, 25 acute

evaluative pain, 3 no follow-up
Coping

Location 10% chronic joint pain
Disability 9% chronic back pain
Severity 5% chronic headache

5% chronic muscle pain

3 < ?; 22 more loca-
tions than & &; Pain was
generally attributed to a
physical cause 230%
attributed to a psycholo-
gical cause in the follow-
ing cases: menstruation
pain, abdominal pain,
3<?

3 <9

Increase with age
Decrease with income
Q Q, chronic pain, low
income and non-white
race contributed to
depression

<9

Higher prevalence among
lower income groups

No age effect

Chronic pain, low
income, not married and
(for Mexican and Cuban
Americans), female sex
contributed to depression

Chronic pain more
intense pain than acute
pain

Chronic pain more
depressed than acute pain
Chronic pain more
passive coping strategies
than acute pain

& < Q Higher preva-
lence among younger
respondents No income
effect
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Research methods

Definition

Aspects taken
into account

Prevalence

Demographic and
comorbidity
characteristics

nKorff et al., 1988,
1990, 1993

Mailed questionnaire
USA, 1986

Sample of enrollees
of HMO

18-75 years
n=1016

Response rate: 80%

Pain: pain problems that
lasted a whole day or more,
encountered during the last
6 months

Intensity
Location
Temporal
characteristics
Disability
Interference

41% encountered
back pain

26% headache

(3 <9

17% abdominal pain
12% facial pain

(3 <9?)

12% chest pain
8.1% has severe and
persistent pain, all
(4.5%)

No age effect

Higher prevalence
among lower income
groups

Psychological .distress
increases among pain
patients, especially
among those who have
higher levels of non-pain
somatic

wmber of respondents.
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This paper reports on a study of the use of health services by different types of patients with chronic benign pain.
The purpose of the study was to identify differences in medical consumption between different types of pain
patients. In the course of one year 586 patients were selected by 45 general practitioners: they included patients
who had had almost daily chronic pain symptoms for at least six months, without a medical diagnosis (such as
cancer or arthritis) to explain the pain. Patients were categorized according to the Multidimensional Pain Invent-
ory which distinguishes four categories: the dysfunctional, who perceive severe pain and gain social support; the
interpersonally distressed, who combine pain with affective and relational distress; adaptive copers, who cope
with their pain in a number of ways; the average type, with characteristics of all three other types. It was hypothesised
that adaptive copers would make less use of health services and would be more involved in self-help activities
than dysfunctional or interpersonally distressed patients. Frequent use of psychological services by the interperson-
ally distressed group was expected. It was predicted that difference in health services use would continue during

the subsequent year.

No differences were found between the four groups in location, temporal characteristics, or possible medical
causes of the pain symptoms. Dysfunctional patients used more services than the others. Adaptive copers used the
least. The four groups did not differ in self-care activities. Group-membership as well as pain severity are related
to the use of health services. None of the groups showed a significant decline in the use of health services during
the year. It is concluded that chronic pain is invalidating, but that not all patients are equally excessive in their use

of medical services.

KEY WORDS: Chronic pain, coping with pain, medical consumption, health services research.

INTRODUCTION

Chronic pain is defined by the International Association for the Study of Pain as “pain that
persists beyond the normal time of healing” (Mersky, 1986, p. 5). Acute pain is functional
and can be considered as a “biologically meaningful, useful, and time-limited experience”
(Vasudevan 1992, p. 101). Acute pain may become chronic and may not be completely
attributable to nociception. This is known as chronic benign pain disorder (CBPD).

The recognition of the multidimensional character of pain with its interplay of physical,
cognitive and behavioural factors led Turk and Rudy (1988, 1992) to the construction of
the Multi Axial Assessment of Pain (MAP). Information has to be obtained on three axes:
physical/medical; psychosocial; behavioural. The syndrome classification of the IASP
serves to gather relevant data on the first axis. This classification is undertaken by a clinician.
The second and third axes are assessed by the Multidimensional Pain Inventory (MPI),

* Corresponding author. E-mail: P. Verhaak @nivel.nl.
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a self-report questionnaire which measures patients’ appraisals of pain and the impact of
pain on different domains of their lives, perceptions of the responses of significant others to
their distress, and the performance of common activities. The MPI is constructed so that the
outcome of an assessment is one of four patient profiles. Dysfunctional: patients who
perceive the severity of their pain to be high, report pain as interfering with their daily
lives, experience much affective distress, and have a low activity level. Interpersonally
Distressed: patients with moderate pain and affective distress who have a common percep-
tion that significant others are not very understanding. Adaptive Copers: patients who
experience considerable social support and relatively low levels of pain, affective distress,
high levels of activity, and perceived control. Patients of the Average type have some of
the characteristics of each of the three other types (cf. Bergstrom, Jensen, Bodin, Linton,
Nygren, and Carlsson, 1998; Kerns, Turk and Rudy, 1985; Lousberg, 1994).

This multi-axial approach illustrates the complexity of the phenomenon of chronic benign
pain. Chronic pain persists under the influence of physical, cognitive, emotional, behavi-
oural, and social factors. However, by its very character, it is often defined (at least by the
patient) as an exclusively medical problem for which medical solutions should be sought.
This circumstance makes chronic pain and the resulting use of health services an important
research topic for health psychology and health services research.

It is of interest to note there have been very few studies within the domain of pain research
devoting attention to pain patients’ use of health services. Most research has concerned the
characterization of chronic pain patients on a variety of psychological and psychiatric
dimensions. Further, most research has been on clinical populations. Studies of pain and
the use of health services have in general been limited to the cross-sectional measurement
of pain characteristics and health service usage (Crook, Rideout and Browne, 1984; Engel,
VonKorff and Katon, 1996; Jensen, Turner, Romano and Lawler, 1994; Van Tulder, Koes,
Metsemakers and Bouter, 1998). The consistent finding in all these studies is that pain
persistence and pain intensity relate positively to health care utilization and higher costs.
Some epidemiological research aimed at case finding in medical practice (Frolund and
Frolund, 1986; Potter and Jones, 1992; Verhaak, Kerssens, Dekker, Sorbi and Bensing,
1998) and some recent research on general practitioners’ treatment of pain patients (Van
Tulder et al., 1998) supplement the substantial body of research on the treatment of pain
patients in a clinical setting. '

The possible relationship between pain coping characteristics (including behavioural
and psychological factors) and health service usage has not previously been investigated in
detail. There is a long tradition of health services research on help seeking behaviour, but
this has not been focused exclusively on pain patients, and certainly not on the maladaptive
character of help seeking behaviour in the light of the psychological models referred to
earlier. The present study aims to enhance the understanding of the relationship between
cognitive and behavioural patient characteristics resulting in the MPI profiles mentioned
above and medical help seeking in the population at large. It is a longitudinal study providing
an opportunity to study the consequences of several MPI profiles on medical consumption
in the long term. ’

The construction of MPI profiles (see Method section for details) leads to the identifica-
tion of dysfunctional patients with a perception of severe pain, interpersonally distressed
patients with a perception of average pain, and adaptive copers with a relatively low perceived
pain level. Dysfunctional and interpersonally distressed patients would be expected to use
more maladaptive coping strategies, such as pain avoidance and to search for medical
solutions; whereas adaptive copers would seek solutions in more active coping strategies.
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There is an underlying assumption that a dysfunctional patient’s pain is maintained by
reinforcement (receiving attention, being looked after), while the interpersonally distressed
patient’s pain is maintained by affective distress and interpersonal conflict. For adaptive
copers, no maintenance mechanism is assumed.

These assumptions lead one to expect dysfunctional patients to be high consumers of
health services in all respects, even after controlling for their perceived health status. Inter-
personally distressed patients could be expected to make particularly heavy use of psycho-
logical services, because of their experience of interpersonal conflict. Adaptive copers
ought to be light consumers of health services in all respects. Lastly, given the maladaptive
coping styles employed by dysfunctional and interpersonally distressed patients (cf. Jensen,
Turner, Romano and Karoly, 1991), and the pain maintaining context in which they live,
this high consumption could be expected to remain high in the follow-up stage, in contrast
with that of adaptive copers who are expected to remain at their relatively lower level. This
rationale led to the formulation of the following hypotheses. »

H1 Adaptive copers make less use of medical and paramedical services than the inter-
personally distressed, who make less use of medical and paramedical services than

: dysfunctional patients.
H2 Interpersonally distressed patients make more use of psychological services than

adaptive copers.
H3 Adaptive copers engage in more self-help activities (especially the more active) than

dysfunctional or interpersonally distressed patients.
H4 Differences between the three groups in medical consumption continue during the

annual follow-up.

METHOD

The study is a longitudinal prospective cohort study. A cohort of chronic pain patients was
assessed on a number of psychological and behavioural factors; the patients’ usage of
health services was followed up 3, 6, 9, and 12 months after inclusion.

Inclusion

Patients were included by their general practitioners. In the course of one year they selected
those patients who presented symptoms of pain, or were known to have such symptoms,
and who fulfilled the following criteria:

the pain had existed for more than six months
pain was the most prominent aspect in the presentation and serious enough to justify

clinical attention
the pain could not be explained by a physical diagnosis (for example, cancer or arthritis)

the patient’s age was between 18 and 65 years.

General practitioners were requested to select all patients meeting the inclusion criteria and
ask them for their informed consent.
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Data Collection

Forty-five general practitioners (35 practices) were involved in the selection process. They were
participants in a countrywide network of sentinel stations forming a continuous monitoring
system for health services research. The network is a representative sample of Netherlands
practices, covering all degrees of urbanization and all regions of the Netherlands.

The number of chronic pain patients included by each doctor varied from one to 40
patients on a yearly basis (cf. Kerssens et al., submitted). The general practitioners selected
586 patients; of these, 385 patients (66%) were prepared to participate and complete the
MPI and other questionnaires. A few of the non-participants were patients who refused to
take part when invited to do so. Most non-participants were excluded by their doctors,
because they were concerned about the negative consequences of attention which might be
paid to the chronic pain.

The general practitioners completed a registration form for each patient, providing
information on the medical aspects of the pain reported. This form was completed for both
the participants and the non-participants. Following inclusion, patients completed several
questionnaires, including one reporting their medical consumption during the previous
three months and the MPL. All the questionnaires used are discussed below. The medical
consumption questionnaire was mailed to all participating patients every three months.
Non-responders were reminded once by mail and if necessary again by telephone. In this
paper the first four measurement points are considered.

Measurements

1) MPI. The Dutch Language version of the MPI has been used (Lousberg, 1994).
The MPI profiles are based on a number of constructions and assumptions. The MP1 is a
multidimensional pain questionnaire which yields scores on 11 sub scales divided over

three main parts:

e pain relevant psychosocial aspects
e pain intensity

interference

life control

affective distress

social support

e behavioural aspects
e punishing responses
e solicitous responses

e distracting responses

daily activities

household chores

e outdoor work

e social activities/activities away from home

In the original American version of the MPI 12 sub scales were distinguished. During the
development of the Dutch language version, only three factors in part III of the question-
naire, concerning daily activities could be extracted (Lousberg, 1994). Accordingly, social



MEDICAL HELP-SEEKING 715

activities and activities away from home have been amalgamated. The same adaptation
was made in the Swedish language version of the MPI (Bergstrom et al., 1998).

Scores on these scales were used to classify respondents according to the four categories
described: dysfunctional, interpersonally distressed, adaptive copers, average respondents.
The program delivered with the questionnaires makes automatic categorizations (cf. Lous-
berg, 1994). The categories are constructed so that the dysfunctional type is high in pain
intensity, interference and affective distress, also high in support, solicitous responses and
distracting responses, but low in life control and general activity. The interpersonally
distressed type is average in pain intensity, interference and affective distress as well as in
life control and general activity, but low in support, solicitous responses and distracting
responses. The adaptive coper has the best of both worlds, combining low subjective pain
relevant aspects with relatively high support. The average type has intermediate scores on
all aspects. It was not possible to obtain a typology for every respondent: a number of them
gave contradictory responses, so that they could not be classified. This group is called the

“anomalous” group.

2) General Practitioner Judgments. At the moment of inclusion, following contact with the
patient, the general practitioners rated each patient on each of the following characteristics:

Location of the pain

Temporal characteristics of pain
continuous, non fluctuating
continuous, fluctuating
intermittent, irregular
intermittent, regular

attacks

contiguous with attacks

other
e Medical explanation/evidence (11 point scale: not explicable — completely explicable)

3) MOS SF36. The short form of the measurement instrument, developed during the
Medical Outcome Studies of the Rand Corporation to measure health status and functional
status of respondents (MOS SF36) has been administered to all patients at the moment of
inclusion. The following scales (sometimes shortened form) were included:

general health status (one item)

social functioning (one item)

physical functioning (10 items)
physical role performance (four items)
mental health (five items)

wvitality (four times)

Because different scaling was used for the various (groups of) items, all sum scores were
transformed to scores on a 100-point scale ranging from O (worse situation) to 100 (optimal

situation)
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4) Medical consumption questionnaire. The medical consumption questionnaire has been
developed specifically for this study. It is an inventory with a three month retrospective
view of number of visits (and number of visits due to pain complaints) to the:

general practitioner

medical specialist

paramedical professions: physiotherapists and exercise therapists
mental health care professionals

alternative healers

Furthermore, the respondent is required to indicate the self-care activities undertaken to
reduce or prevent pain

taking medicine
rest

swimming

yoga
gymnastics
other

Analysis

Differences between groups in terms of the general practitioners’ judgements and self-care
activities were on an interval scale and normally distributed; they were tested by 7, #-test or
analysis of variance. In the latter case, post hoc contrast analysis was performed, testing
differences between all four groups and (dysfunctional + interpersonally distressed) versus
(adaptive coper + average). Pairwise differences between groups were assessed in a mul-
tiple range test using the Tukey HSD procedure. Differences significant at a probability
level <0.05 will be reported.

Differences between groups relating to medical consumption (mostly with a skewed distri-
bution) were tested by means of loglinear Poisson regression. In Poisson regression, the
counts (for example, the number of visits to the doctor) are described as a function of the
three-month period. Test statistics were derived from D, the scaled deviance (McCullagh
and Nelder, 1989). For the analysis of longitudinal differences, Poisson regression was
used in a multilevel design where measurements were repeated within patients ( Bryk and

Raudenbusch 1992; Goldstein 1995).

Non-response

The general practitioners selected 586 of their patients. Due to non-response and dropout,
the ultimate sample might have been biased. The first selection appeared at the point that
patients meeting criteria for CBPD did not participate. Since forms about these patients
were also completed by the general practitioners, we can compare their judgements on
participants with their judgments on non-participants (Table 1).

None of the differences between participants and non-participants were statistically
significant. From table 1 we conclude that non-participants did not differ from participants as
regards location of pain, its temporal characteristics, or the degree of medical explicability
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Table1 Non-response analyses: Participants (returning MP1 at T1) vs Non-participants

Participants Non-participants

385 178
Location of pain:
Head, face and mouth 20% 19%
Cervical region 15% ' 15%
Upper shoulder and upper limbs 15% 15%
Thoracic region 3% 4%
Abdominal region ) 4% 4%
Lower back, lumbar spine sacrum and coccyx 21% 21%
Lower limbs 7% 9%
Pelvic region 1% 2%
Anal, perianal and genital region 2% 3%
More than 3 sites 12% 10%
Temporal characteristics
Continuous (non-fluct.) 16% 18%
Continuous (fluct.) 43% 38%
Intermittent, irregular 21% 22%
Intermittent, regular 15% 13%
Attacks - 6% 8%
Medically explicable (10-point scale: O: not explicable; 10: 5.8(2.9) 5.9 (2.8)

completely explicable), mean scores (s.d)

of the pain symptoms. There were 385 patients fulfilling the criteria who agreed to particip-
ate and completed the first questionnaire (including the first MPI).

Using the MPI classification, 284 (74%) of the 385 patients who completed the MPI
at inclusion were classified into one of the four categories, as: 27% dysfunctional, 13%
interpersonally distressed, 10% adaptive coper, 24% average. The scores of the other 26%
on the different MPI scales did not fit the MPI classification. They have been referred to as
anomalous and have been left out of any analyses using MPI typology. To have anomalous
cases making up a quarter of the total is very high when compared with the studies in which
the MPI was validated (Lousberg, 1994). This is addressed in the discussion section.
Patients omitted from our analyses because of the “anomalous” classification have been
compared with patients included in the analyses in table 2. Patients who did not fit into the
classification scheme were on average five years older (t=-2.87; p=0.005) and in poorer
general health (=2.80; p=2.80). The groups did not differ in pain location, degree of
medical explicability, pain duration, gender, or the five other health parameters: social
functioning, physical functioning, physical role performance, mental health and vitality.

The last selection, resulting from non-response, is derived from the longitudinal charac-
ter of the study. The study was a longitudinal cohort study, so the patients included were
asked to complete and return a mailed questionnaire at T1 and every three months thereaf-
ter. Each new measurement was accompanied by a considerable loss of respondents. Table
3 shows the impact of non-response on T1 to T4 by presenting the distribution of age, gen-
der, health parameters and a number of pain characteristics as measured on T1 for the
group of respondents participating at T1, T2, T3 and T4. The loss of respondents resulted
in a growing proportion of female patients, although the age composition of the groups did
not change substantially. The average pain duration increased, while pain location and
medical explicability remained the same. No selective dropout of patients with relatively
good or poor health could be observed. The distribution of MPI-typology remained the

same as well.
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Table 2 Patients classified by MPI vs unclassifiable (anomalous) patients

Classified Anomalous
284 101
Location of pain:
. Head, face and mouth 19% 20%
Cervical region 16% 11%
_Upper shoulder and upper limbs 14% 17%
Thoracic region 5% 2%
Abdominal region 3% 6%
Lower back, lumbar spine sacrum and coccyx 21% 21%
Lower limbs 10% 5%
Pelvic region 1% 2%
Anal, perianal and genital region 3% 4%
More than 3 sites 9% 11%
Temporal characteristics
Continuous (non-fluct.) 17% 22%
Continuous (fluct.) 40% 31%
Intermittent, irregular 20% 25%
Intermittent, regular 14% 12%
Attacks 8% 9%
Medically explicable
(10-point scale) 5.9(2.8) 5.8(2.7)
% female 72% 73%
mean age 46.8 (13.1) 52.4(17.8)
pain duration (years) 10.2 10.3
Health parameters
General health 329 25.4
Social functioning 524 46.5
Physical functioning 54.1 53.7
Physical role performance 25.1 28.5
Mental Health 55.4 51.6
Vitality 52.4 46.8
Table 3 Patient and temporal characteristics at four measurement-points
TI T2 T3 T4
Location of pain:
Head, face and mouth 17% 17% 15% 16%
Cervical region 7% 7% 8% 6%
Upper shoulder and upper limbs 11% 12% 10% 11%
Thoracic region 4% 5% 5% 7%
Abdominal region 6% 5% 6% 5%
Lower back, lumbar spine sacrum 14% 12% 12% 13%
and coccyx
Lower limbs 8% 8% 10% 9%
Pelvic region 1% 1% 1% -
Anal. perianal and genital region 1% 1% 1% 1%
More than 3 sites 31% 31% 33% 31%
Temporal characteristics
Continuous (non-fluct.) 18% 19% 17% 17%
Continuous (fluct.) 39% 37% 37% 36%
Intermittent, irregular 21% 20% 22% 22%
Intermittent, regular 13% 15% 16% 17%
Attacks 9% 9% 9% 9%
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Medically explicable

(10-point scale: 0: not explicable: 10: completely explicable)

5.8(2.7) 5.7 (2.6) 5.9(2.5) C6.1(2.5)

% female T1% 73% 76% - 19%
mean age 494 (14.1) 48.3 (13.1) 48.1(12.4) 48.4 (12.0)
pain duration (years) 9.9 11.6 14.7 19
Health parameters
General health 31.1 31.8 31.7 333
Social functioning 50.9 50.7 51.9 523
Physical functioning 54.0 54.6 54.5 55.2
Physical role performance 25.8 26.2 26.9 28.9
Mental Health 54.5 54.5 54.8 55.5
Vitality 51.1 51.4 51.8 52.8
MPI-typology
Dysfunctional 36% 35% 34% 32%
Interpersonally distressed 19% 20% 18% 19%
Adaptive coper 12% 11% 12% 16%
Average 33% 32% 35% 33%

Table 4 Personal Characteristics of patients from 4 MPI categories

Dysfunctional Interpersonally Adaptive Average
Distressed Coper

N: 103 51 37 93
% female 74% 69% 62% 74%
mean age 45.3 47.9 50.1 46.0
pain duration (years) 8.5 13 12.5 9.4
Health parameters
General health 30.6° 28.1° 43.8'24 33.5°
Social functioning 48.7° 45.0%¢ 63.0'? 56.3°
Physical functioning 47.5* 60.8' 579 57.2!
Physical role performance 18.1° 21.6 38.5' 29.4
Mental Health 52.7° 47.5% 64.7'2 58.4
Vitality 49.6° 44 8% 66.0'%* 54.9%

'Score differs significantly from score of group 1 (dysfunctional)

*Score differs significantly from score of group 2 (interpersonally distressed)
3Score differs significantly from score of group 3 (adaptive coper)

*Score differs significantly from score of group 4 (average)

RESULTS

In table 4 some personal characteristics of patients in the distinguished MPI categories are
given. More than two thirds of all the patients included were women. The MPI groups did
not differ from each other in the background characteristics of age or gender. Neither did
they differ with respect to the duration of pain complaints: all four groups had suffered for
a long time and were chronic patients. The pain patients included had as a whole poor self-
perceived health in all respects. The MPI groups differed from one another on most of the
scales. In general terms, the adaptive copers felt more healthy than the dysfunctional and
interpersonally distressed types. They evaluated their general health, social functioning,
mental health and vitality more positively. Respondents in the average category fell more
or less in between. The scores of the interpersonally distressed patients were particularly
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Table 5 IASP-Characteristics of patients from 4 MPI categories

Dysfunctional Interpersonal Adaptive Average
Distressed Coper

N: 103 51 37 93
Location of pain:
Head, face and mouth 20% 14% 21% 20%
Cervical region 17% 12% 7% 21%
Upper shoulder and upper limbs 15% 12% 7% 13%
Thoracic region 5% 7% ) 7% 3%
Abdominal region 1% 5% - 5%
Lower back, lumbar spine sacrum and coecyx 19% 23% 10% 25%
Lower limbs 9% 12% 21% 7%
Pelvic region 1% - 3% 1%
Anal, perianal and genital region 1% 5% 3% 3%
More than 3 sites 12% 12% 14% 3%
Temporal characteristics
Continuous (non-fluct.) 20% 17% 26% 11%
Continuous (fluct.) 50% 37% 29% 36%
Intermittent, irregular 11% 20% 29% 36%
Intermittent, regular 11% 15% 6% 19%
Attacks 8% 12% 9% 6%

4.9 4.6 4.5 55

Medically explicable
(10-point scale: 0: not explicable;
10: completely explicable)

low on Mental Health and Vitality. Only in physical functioning did the interpersonally
distressed person score highest — significantly higher than the dysfunctional category.

Table 5 reveals the IASP characteristics of patients in the four MPI categories. The most
common complaints were lower back pain, headache, pain in the cervical region, and pain
in the upper shoulder. According to the general practitioners, most patients suffered from
pain continuously, with about one third of them reporting intermittently occurring pain.
The distribution of pain on an 11-point scale from completely medically explicable to com-
pletely inexplicable was skewed towards the inexplicable pole.

There appeared to be no differences between the four categories in location of pain or
possible medical explanation. There was a trend however, (X*=12.2; df=5; p=.058)

Table 6 Use of health services during the past 3 months by persons from 4-MPI categories at the moment of
inclusion

Dysfunctional Interpersonally Adaptive Average
Distressed Coper

N: 103 51 37 93
Number of visits
All services 16.5%¢ 10.31%¢ 7.8124 11.6'*3
GP 3.0 3.0 3.5 2313
Medical specialis 1.2} 1.0° 0.5 1.4°
Paramedical . 9.8%34 4.0 3.3 6.2'%
Psychological 1.0%34 1.8'34 0.1'24 0.7'*?
Alternative healer 1.5%3¢ 0.5" 0.3'4 1.1%

' Score differs significantly from score of group 1 (dysfunctional)

*Score differs significantly from score of group 2 (interpersonally distressed)
*Score differs significantly from score of group 3 (adaptive coper)

*Score differs significantly from score of group 4 (average)
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Table 7 Self care activities, performed by persons from 4-MPI categories at the moment of
inclusion (% of patients in group, that carries out activity)

Dysfunctional Interpersonally Adaptive Average

Distressed Coper '

N: 103 51 37 93
1) Taking medication 23% 40% 32% 22%
2) Taking rest 76% 67% 50% 68%
3) Swimming 23% 37% 14% 24%
4) Yoga 6% 9% 0% 8%
. 5) Gymnastics 10% 9% 11% 14%
6) Other 38% 26% 43% 41%
Any of the above 89% 98% 89% 91%
Passive (1 or 2) 79% 81% 61% 76%
Active (3 or4 or 5) 34% 47% 25% 38%

with respect to temporal characteristics, for dysfunctional patients to report more continu-
ous pain, while others reported relatively more intermittent pain.

The use of health services at the time of inclusion for the four categories is presented in
table 6.

Several significant differences were found between the four categories in their use of
health services in the past three months. In general, more use of the health services as a
whole was made by the dysfunctional patients. They also consulted all practitioners more
frequently than the other groups (mostly adaptive copers and average patients). Only men-
tal health services were used more often by another group: the interpersonally distressed
patients.

About 85% of the patients who visited their GP, 90% of the patients who visited a medical
specialist, 100% of the patients who visited an alternative healer and 75% of the patients
who visited a paramedical therapist did this because of their pain. There was no difference
in this respect between the four MPI-categories.

Self-care with regard to pain is shown in table 7 for each type of pain patient.

Most of the patients reported at least one kind of activity which they carried out them-
selves to relieve their pain. We found no differences between the various MPI categories,
regardless of whether we grouped self-care activities into active and passive activities, or
whether we clustered all categories. It became clear that adaptive copers did not stand out
as particularly active performers of self-care activities; neither did dysfunctional or inter-
personally distressed patients put more trust in medication or rest than the other groups.

The question remains as to whether dysfunctional patients have the highest level of med-
ical consumption because of their typology, or because of their state of health as such (dys-
functional patients are lower on health parameters than adaptive copers and in some
respects average patients). To address this question we analysed the effect of general health
(as measured by the SF-36) and typology on the total number of visits. The effects were
tested separately and in combination with each other.

Table 8 shows the respective regression equations. Both general health and typology had
a significant effect on the number of medical visits, and both effects remained after control-
ling for each other. It can be seen from the equations that, in comparison with the reference
group, dysfunctional patients show a higher level of medical consumption than did average
patients, while adaptive copers and average patients have a significantly lower level of
medical consumption. The estimates of typology category increased slightly after the intro-
duction of general health in the equation; they all remained significantly different. These
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Table 8 Loglinear poisson regression on total number of visits in first quarter

estimate sig.
Equation I (general health as only determinant)
General health .1629 p<.001
Equation 2 (Pain typology as only determinant)
Dysfunctional 4591 p<.001
Interpersonally distressed -.015 n.s
Average .1101 p<.05
Adaptive coper -.295 p<.01
Equation 3 (Pain severity and pain typology both as determinants)
General health 139 p<.01
Dysfunctional 465 p<.001
Interpersonally distressed .004 n.s
Average .146 p<.05
Adaptive coper -.332 p<.01

results lead to the conclusion that membership of the dysfunctional patient category has a
positive effect on medical consumption, apart from the effect of general health, which for
dysfunctional patients is already low.

Graph 1 shows the development of the use of health services over a period of one year.

It can be observed that the difference noted at T1 between dysfunctional patients and the
remaining categories remained much the same throughout the following measurement
points. During the year, adaptive copers and respondents categorized as “average” had fewer
help seeking contacts than people from the dysfunctional category. Multilevel analysis
confirmed that neither of the groups showed a statistically significant decline in medical
consumption from the moment of inclusion because of their chronic pain. (Table 9)

mean n of visits

4 MPI-categories
— Dysfunctional
*'ﬂnterpers.distressed
' adaptive coper

™ average

Quarter

Figure 1 Medical consumption by respondents from 4 different categories, Mean number of contacts (GP,
specialist, paramedics, psychological, alternative).
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Table 9 Total number of visits: regression coefficients and corresponding standard error of multilevel linear
regression model with repeated measurements (T1, T2, T3, T4) within patients

Coefficient Standard error P
Constant - 1532 1.09
Interpersonally distressed —4.31 1.38 <.01
Adaptive coping -6.65 1.60 <.001
Average —4.52 1.17 <.001
T2 -0.41 1.40 n.s
T3 -1.70 1.25 n.s
T4 -1.98 1.40 , n.s

In table 9, the use of health services by the dysfunctional patient at T1 is represented by
the constant. Interpersonally distressed patients, adaptive copers and average patients
recorded a use of health services at T1 that was 4.31 respectively 6.65 and 4.52 less than
dysfunctional patients. All these differences are statistically significant. At T2, these figures
should be decreased with .41, etc. Differences between the four points in time are not signi-

ficant.

DISCUSSION

Patients suffering for at least six months from chronic pain without a demonstrable phys-
ical cause were included in the study and followed for a period of one year. The purpose of
the study was to identify differences in medical consumption between different types of
pain patients. Four hypotheses were formulated specifying our expectations about the char-
acteristics of four different types of pain patients with respect to their medical consumption
and coping behaviour.

The first hypothesis was confirmed as far as the high use of health services by dysfunc-
tional patients was concerned. We found less difference than had been expected in medical
consumption between interpersonally distressed and adaptive copers, in case of paramed-
ical services and alternative healers.- Differences in total counts, use of medical specialists
and use of psychological help could be demonstrated. Hypothesis two, concerning more
use of psychological help by interpersonally distressed patients, was thereby confirmed.

Hypothesis 3 is rejected. Adaptive copers are in no respect more active in their self-care
activities than dysfunctional, or interpersonally distressed persons. The opposite tends to
be the case; in most respects the adaptive copers had the lowest scores.

Hypothesis 4, on the stability in time of medical consumption, is confirmed. Dysfunctlonal
patients remained at the top of the rank order and adaptive copers at the bottom. We conclude
that better adaptation to pain is no guarantee of a decrease in medical consumption.

Differences in medical consumption between the four categories are mainly in the same
direction as differences in health status: adaptive copers have better self-perceived health
than dysfunctional patients. Their social functioning, mental health and vitality is also
better than that of the interpersonally distressed. This finding is in accordance with earlier
reports, indicating a high rate of psycho pathology among dysfunctional and interpersonally
distressed patients (Etscheidt, Steger and Braverman, 1995).

The total group of included pain patients had considerably lower scores on all health
parameters than patients in other surveys using the SF 36 scales (Aaronson, Muller, Cohen,
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Essink-Bot, Fekkes, Sanderman, Sprangers, te Velde and Verrips, 1998; v d Zee, Sanderman
and Heyink, 1993). In our study, all scales have lower means than the Netherlands national
sample, but also lower than sub samples with migraine and cancer patients. Even cancer
patients in a metastatic stage reported better physical functioning, physical role performance,
vitality and mental health than our total sample. The adaptive copers (our “best” subgroup)
have figures comparable with those of average cancer patients.

Our results differ in one aspect from the results of other studies using the MPI classifica-
tion. The proportion of respondents that could not be categorized was considerably larger
than that reported during the construction of the Dutch Language Version of the MPI.
Although the ratios between dysfunctional, interpersonally distressed, adaptive coper and
average (35% — 18% — 13% — 32%) in our study are comparable with those reported by
Lousberg (35% —23% — 12% — 27%), we had to categorize more than a quarter as anomal-
ous, while Lousberg only designated 1.8% as such. An important difference in population
might account for this difference. Lousberg recruited his respondents in clinical popula-
tions or specialized hospital departments, while we recruited our respondents in general
practice. Our population might have been substantially more heterogeneous.

Our population has been selected by general practitioners. Hard selection criteria were
duration of pain (more than 6 months) and absence of physical diagnosis, such as cancer of
arthritis, that might explain the pain. A more subjective criterion was that pain should be
serious enough to justify clinical attention. There has been variation between participating
doctors with respect to the number of patients included and with respect to the degree in
which the GPs considered the pain symptoms medically inexplicable. Such inter-doctor
variation is not uncommon, and in fact unavoidable in case of symptoms or diagnoses that
lack a clear physical substratum as a benchmark (cf. Verhaak, 1986).

In order to maximize the reliability of patient’s self-report, only clearly defined events
(such as visits to a doctor or therapist) within a limited time-frame of three months have
been included in our questionnaire. Previous research has demonstrated that retrospective
questionnaires are as good as health diaries, when a report on health care activities, such as
health service contacts, is considered (Verbrugge, 1980). Furthermore, the patients included
were familiar with being asked about their health services use every three months and even
had a memo pad to note down their visits for the coming quarter.

The study included no planned interventions. Of course, most of the patients included
had sought relief for their pain problems, as is demonstrated by the self-care activities in
table 7 and by the vast majority of consultations being due to pain. No differences between
MPI-categories could be observed for self-care activities. The four categories differed in
most aspects on health services use. However, all categories used these services to an equal
degree because of pain. We therefore assume that possible interventions were distributed
equally over the four MPI-categories.

Our study has been seriously handicapped by the loss of respondents between the several
measurement points. It is possible that this loss has led to a bias in our results. We con-
trolled for this bias by non-response analysis and by the statistical procedures we used.
Patients who entered the study were not different from patients who were excluded as regards
the kind of pain symptoms or the extent of medical explication of these symptoms. Patients
excluded from analysis because they were classified as anomalous tended to be older and
have a poorer general health perception. Finally, patients who produced data on all meas-
urement points in time were relatively more often female and with a longer pain history.

We dealt with this problem of bias by carrying out multilevel analysis with repeated
measurements. In this way we could compensate for selection bias. Second, repeating the
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longitudinal analysis with only those patients who had completed four measurements pro-
duced the same results: a high level of medical consumption by dysfunctional patients, a
low level by adaptive copers, and no decrease in the course of time for any of the groups.

The results of this study indicate that chronic pain is extremely debilitating, given the
very low scores on general health perception, functional status and mental health. Never-
theless, such low health status only manifests itself in excessive medical consumption by
part of the population of chronic pain patients, the dysfunctional category which is one
third of those who could be classified. In fact, it is remarkable that another category, the
interpersonally distressed, has a comparably low health perception, as measured by the
MOS-SF36, but a medical consumption pattern that more closely resembled the adaptive
copers and the average patients, patients with better health perception.

We may conclude that it is possible to distinguish pain patients with different profiles on
the basis of the MPI. The differences become manifest in the use of health services (espe-
cially the difference between dysfunctional patients and adaptive copers and the special
position of interpersonally distressed patients in the case of mental health), they are not
reproduced in the self-care activities reported. Insofar as these different profiles are associ-
ated with differences in the use of health care facilities, it is not only general health which
is responsible for such differences, but also the surplus value expressed in the MPI profiles.
It should be stressed that issues in medical help seeking as such are not already incorporated
in the MPI questionnaire. None of the 61 MPI-items relate to medical help seeking. The
MPI predicts the degree of medical help seeking in a way, but it is not contaminated by it.

From the point of view of health services research, this differentiation made by the MPI
is interesting, because it reveals different patterns in the use of health care services. The
differentiation is not only explained by specific need factors, such as pain intensity and
general health, but also by more generic characteristics, such as the MPI profiles. Dysfunc-
tional patients have a higher medical consumption than interpersonally distressed patients,
although their general health is for both categories very poor in all respects. Moreover,
MPI-typology added an extra explanation for the number of health care visits to the variance
explained by general health.

From the viewpoint of health psychology this surplus value of the MPI is of particular
importance. Future research should be directed to further exploration of the relationships
between MPI classification and personality characteristics which might be to explain help-

seeking behaviour.

Acknowledgment

This study was supported by grant 940-31-033, research program Chronic Diseases/Pain
Research of the Netherlands Organization for Scientific Research, Medical Sciences.

References

Aaronson, N.K., Muller, M., Cohen P.D., Essink-Bot, M.L., Fekkes, M., Sanderman, R., Sprangers, M.A., Velde,
A. te and Verrips, E. (1998) Translation, validation and norming of the Dutch language version of the SF-36
Health Survey in the community and chronic disease populations. Journal of Clinical Epidemiology, 51,
1055-1068. .

Bergstrém, G., Jensen, ., Bodin, L., Linton, S.J., Nygren, A.L. and Carlsson, S.G. (1998) Reliability and factor
structure of the Multidimensional Pain Inventory — Swedish Language Version (MPI-S). Pain, 75, 101-110.

Bryk, A.S. and Raudenbusch, S.W. (1992) Hierarchical linear models: applications and data management meth-

ods. Newbury Park: Sage publications.



786 P.F.M. VERHAAK ET AL.

Crook, J., Rideout, E. and Browne, G. (1984) The prevalence of pain complaints in a general population. Pain, 18,
299-314. .

Engel, C.C., VonKorff, M. and Katon, W.J. (1996) Back pain in primary care: predictors of high health-care costs.
Pain, 65, 197-204.

Etscheidt, M.A., Steger, H.G. and Braverman, B. ( 1995) Multidimensional Pain Inventory profile classifications
and psychopathology. Journal of Clinical Psychology, 51, 29-36.

Frolund, F. and Frolund, C. (1986) Pain in general practice. Scandinavian Journal of Primary Health Care, 4,97-100.

Goldstein, H.(1995) Multilevel statistical models. New York: Haltsted Press (second edition). '

Jensen, M.P., Turner, J.A., Romano, J.M. and Karoly, P. (1991) Coping with chronic pain: a critical review of the
literature. Pain, 47, 249-283.

Jensen, M.P., Turner, J.A., Romano, J.M. and Lawler, B.K. (1994) Relationship of pain-specific beliefs to chronic
pain adjustment. Pain, 57, 301-309.

Kems, R.D., Turk, D.C. and Rudy, T.E. (1985) The West Haven Yale Multidimensional Pain Inventory
(WHYMPI). Pain, 20, 345-356.

Kerssens, I.1., Verhaak, P.F.M., Bartelds, A.ILM., Sorbi, M.J,, Bensing, J.M., Peters, M.L. and Kruise, D.A. The
epidemiology of Chronic Benign Pain Disorders in General Practice. Submitted for publication.

Lousberg, R. (1994) Chronic Pain. Multi-axial diagnostics and behavioural mechanisms. Thesis UPM: Univer-
sity of Maastricht.

McCullagh, P. and Nelder, J.A.(1989) General Linear Models 2nd ed. London: Chapman and Hall.

Mersky, H. (1986) Introduction at Classification of chronic pain. Description of pain syndromes and definitions of
pain terms, Pain Suppl. S3-S9.

Potter, R.G. and Jones, J.M. (1992) The evolution of chronic pain among patients with musculoskeletal problems:
a pilot study in primary care. British Journal of General Practice, 42,462-464.

Stewart, A.L., Hays, R.D. and Ware, J.E. (1988). The MOS hort-form general health survey. Medical Care, 26,
724-35.

Tulder, M.W.,van Koes, B.W., Metsemakers, J. and Bouter, L.M. (1998) Chronic low back pain in primary care:
a prospective study on the management and course. Family Practice, 15, 126-132.

Turk, D.C. and Rudy, T.E. (1992) Classification logic and strategies in chronic pain. In: D.C. Turk and R. Melza-
ck (Eds.), Handbook of pain assessment (pp. 409—428). New York: The Guildford Press.

Turk, D.C. and Rudy, T.E. (1988) Towards an empirically derived taxonomy of chronic pain patients: integration
of psychological assessment data. Journal of Consulting and Clinical Psychology, 56, 233-238.

Vasudevan, S.V.(1992) Impairment, disability and functional capacity assessment. In: D.C.Turk and R. Melzack,
Handbook of pain assessment (pp.100-108). New York: The Guildford Press.

Verbrugge, L.M. (1980) Health diaries. Medical Care, 18, 73-95.

Verhaak, P.F.M., Kerssens, J.J., Dekker, J., Sorbi, M.J. and Bensing, J.M. (1998) Prevalence of chronic benign
pain disorder among adults: a review of the literature. Pain, 77, 231-239.

Verhaak, P.E.M. (1986) Interpretatie en behandeling van psychische klachten in de huisartspraktijk. Een onder-
zoek naar verschillen tussen huisartsen. (Interpretation and treatment of psychological symptoms in general
practice. Research into variance between doctors). Thesis. Utrecht, NIVEL.

Zee, K. van der, Sanderman, R. and Heyink, J. (1993). De psychometrische kwaliteiten van de MOS-36 Short
Form Health Survey (SF-36) in een Nederlandse populatie. Tijdschrift voor Sociale Gezondheidszorg, 71, 183-191.



PAIN

www elsevier.nl/locate/pain

Pain 84 (2000) 181-192

Electronic diary assessment of pain, disability and psychological
adaptation in patients differing in duration of pain

.lon L. Peters®™, Marjolijn J. Sorbi®, Dieta A. Kruise®, Jan J. Kerssens®, Peter F.M. Verhaak®,
Jozien M. Bensing*

epartment of Medical Clinical and Experimental Psychology, University of Maastricht. P.O. Box 616, 6200 MD Maastricht, The Netherlands
"Department of Health Psvchology, University of Utrecht, P.O. Box 80 140, 3508 TC Utrecht. The Netherlands
Netherlands Instinue of Primary Health Care, P.O. Box 1568. 3500 BN Utrecht, The Netherlands

Received 18 March 1999 received in revised form 19 July 1999; accepted 2 August 1999

ct

outerized diary measurement of pain, disability and psychological adaptation was performed four times a day for 4 weeks in 80
; with various duration of unexplained pain. Reported are (1) the temporal characteristics and stability of pain report during the 4-week
ament period, (2) the association between pain duration and pain report, disability and general psychopathology, and (3) the
nce between diary assessment versus questionnaire assessment of pain, disability and psychological adaptation. No evidence of
ent reactivity was found: pain report was stable across the 4-week period. However, pain report appeared to be highly variable both
1 and within days. About half the patients showed a clear increasing trend in pain during the day. Several differences were found
1 subgroups of patients varying in pain duration. Patients with less than 6 months of pain reported significantly less pain intensity,
ty and fatigue than patients whose pain persisted for more than 6 months. Pain coping and responses to pain behaviors by the spouse
‘ered for the subgroups: longer pain duration was associated with increased catastrophizing and solicitous responses from the spouse.
ison of scores obtained with diary versus questionnaire assessment indicated moderate correlations for most variables. Retrospective
nnaire) assessment of pain intensity yielded significantly higher pain scores than diary assessment. © 2000 International Association

Study of Pain. Published by Elsevier Science B.V.

's: Chronic pain; Diary assessment: Pain intensity: Pain adjustment; Disability; Temporal characteristics

assessments (Linton and Gunnar-Gotestam, 1985; Affleck et

oduction

al., 1992a,b, 1994, 1996; Geisser et al., 1995; Tennen and
rge number of studies of the chronic pain disorder Affleck, 1996; Porter et al., 1998). However, these studies
has been devoted to the identification of psychologi- were confined to only a few variables, and a more compre-

hensive assessment within patients of psychological func-
tioning in relation to pain intensity and disability is called
for. We therefore employed intensive diary assessments of
reported pain intensity and disability, and of pain cogni-
tions, pain coping and spouse responses to pain behavior
to study the associations between these variables as well
as their temporal characteristics in patients varying in pain

‘ors, contributing to the maintenance of the pain or
ing to physical, mental and social aspects of the
ty resulting from the pain problem. Pain cognitions,
ping factors and spouse responses to pain behavior
.en indicated as important determinants. For the most
nclusions are based on cross-sectional studies that
one to a few assessments of the relevant attribute. In

1, the association between a psychological factor and duration. '

zase of pain or disability has typically been estab- The pain taxonomy of the International Association for
for groups of patients by means of correlational the Study of Pain (Merskey, 1986) includes standards for the
ires. There have also been some studies relating temporal characteristics of pain: pain can be (1) continuous

oogical factors to variations in pain report and well- or nearly continuous — non-fluctuating; (2) continuous or
1 individual patients on the basis of repeated diary nearly continuous — fluctuating; (3) recurring. irregularly;
(4) recurring, regularly: (5) paroxysmal; or (6) sustained
— A . with superimposed paroxysms. How pain intensity actually
asponding author. Tel.:+31-43-388-1603: fax: +31-43-367-0968. I .1 . P ) b ) Y

fluctuates within days or across several days has not been
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studied much. In order to verify actual temporal pain char-

acteristics diary assessments seems best suited, although a

potential limitation of diary assessments is reactivity to the
repetitiveness of the recording. Pain report may either
increase due to sensitivity (Affleck et al., 1991; Cruise et
al., 1996) or it may decrease due to response fatigue, which
could both be induced by the daily measurement. The
studies concerned with this issue measured pain once a
day (Affleck et al., 1991; von Baeyer et al, 1994) for 7
days (von Baeyer et al., 1994; Cruise et al, 1996) or 2
weeks (Kerns et al., 1988) and produced no evidence for
both types of reactivity to the diary measurement. The
present study again addresses the issue of reactivity, since
this phenomenon may still occur with a more extended time
schedule of several weeks and a higher density of recording
of several assessments per day.

Investigations of the fluctuations of pain intensity within
one day yielded systematic trends during the course of the
day (Glynn and Lloyd, 1976a,b; Jamison and Brown, 1991):
Most frequent was an increase in pain intensity from the
morning to the evening (Glynn and Lloyd, 1976a,b; J amison
and Brown, 1991), but a U-shaped trend was also found with
pain being worst both in the morning and in the evening
(Jamison and Brown, 1991; Vendrig and Lousberg,- 1997).
The largest increase in pain over the day occurred in female
patients and in patients who did not work out of house
(Glynn and Lloyd, 1976a,b), while patients who exhibited
no trend in pain over the day were found to be more
emotionally distressed (Jamison and Brown, 1991) In the
present study, trends in pain will be explored across the 4
weeks of diary recording and will be investigated within
days, while controlling for the impact of gender, work status
and emotional distress as potential predictors of the daily
trend.

Pain report usually increases with the progression from
the acute to the chronic pain state (Sedlak, 1985; Burton et
al., 1995; van der Kloot et al., 1996) and patients with
persisting pain were shown to have suffered from more
severe pain in the acute phase than patients whose pain
resolved (Potter and Jones, 1992; White et al, 1997).
Whether pain duration is also related to temporal character-
istics of pain is unknown. More evidence has been obtained
for a positive association between pain duration and

increased disability and general psychopathology (Sedlak, -

1985; Vallfors, 1985; Iezzi et al., 1992; van der Kloot et al.,
1996). One exception to these findings are the results of
Philips and Grant (1991), who found that pain, sickness
impact and downtime decreaséd, and exercise increased, 3
and 6 months after the onset of the pain. Furthermore, pain
duration was found to be related to less adaptive coping with
pain: Burton et al. (1995) compared patients who suffered
from pain for. respectively, 3 weeks and 3-52 weeks and
found increased ‘catastrophizing’ of the pain problem in the
patients with longer pain duration. The present study exam-
ines the impact of pain duration by comparing patients, who
had suffered from pain for 3—6 months, for 6-12 months and
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for longer than 12 months with regard to pain intensity
temporal characteristics of pain, coping with pain, disabilit
and general psychopathology.

The choice of constructs formulated in the diary of thi
study relied to a large extend on findings from question
naires used in cross-sectional studies of pain. Diar
measurements reflect the actual state of the subject an
adequately capture variables, characterized by constar
change, such as pain or mental and behavioral aspects o
psychological functioning, which largely depend on th
context of the moment or situation (Stone and Shiffmar
1994). Psychological questionnaires, in contrast, aim t
represent more stable personality characteristics. It is there
fore of interest to investigate to what extend and for whic!
constructs the diary scores are in accordance with thos
obtained with psychological questionnaires. Two studie
investigated the association between diary measures an
scales of the Multidimensional Pain Inventory (Flor et al.
1991; Lousberg et al., 1997). With the exception of substan
tial association between MPI pain severity and the averag
pain intensity in the diaries of r=10.75 and r = 0.6]
respectively, the associations were weak or not statistically
significant. To our knowledge the association betweel
cross-sectional and diary measures of coping with pait
and of disability have not as yet been established. Ou
study offers the opportunity to investigate these associa
tions, since it included questionnaire and diary measure:
of these constructs.

The research questions of the present study can bt
summarized as follows.

1. Is pain report stable during 4 weeks of high-density diary
recording in patients with (sub)chronic pain and what ar¢
the temporal characteristics of pain during the day?

2. Is pain duration associated with pain intensity, tempora
characteristics of pain, coping with pain, disability anc
general psychopathology?

3. What is the accordance between intensive diary assess:
ments and scores from cross-sectional questionnaires o
the same constructs in patients with (sub)chronic pain?

A subsequent paper will review the within-subject associay
tions between the variables and the psychosocial predictor:
of pain report and disability.

2. Methods

2.1. Subjects

Eighty male and female patients who had suffered from
pain without an established cause for at least 6 weeks anc
were aged between 18 and 60 years were recruited for parti-
cipation in the study. Subjects were required to have gooc
command of the Dutch language and to be capable of oper-
ating a hand-held (palmtop) computer. Recruitment contin-
ued until 80 patients with valid diary data were recruitec
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wsisting of twe groups of 40 patients matched for pain
ation, sex, age and education with a pain duration of (1)
rter than or equal to 12 months or (2) longer than 12
nths. Seven subjects were excluded in the process of
ruitment due to insubstantial pain or problems in keeping
diary.
)f the 80 participants, 44 were recruited from a larger
iple of patients (n = 344) participating in a national
rey study of the prevalence of CBPD among adults in
eral practice in the Netherlands (Kerssens et al.,
mitted). Recruitment was also conducted through
siotherapists (n = 30) and a newspaper announcement
= 6) in order to find enough patients with a pain duration
»$s than 12 months. In the two groups, mean pain dura-
was 7.2 months and 125.6 months, respectively.
1 order to establish whether the participants in the diary
y represented the CBPD patients in the Netherlands, the
ographic and pain characteristics were compared to the
sample of the CBPD survey study. Data are shown in
el.
oth the diary and the survey sample comprised more
ian than man, and the proportion of woman did not
ficantly differ between the samples (Fisher’s exact
P = 0.269). Marital status was comparable but — due
2 age restriction of 60 years — patients in the diary study
significantly younger than those in the survey sample
0.01). In addition, patients in the diary sample had a
:r education (chi-square = 10.6, P = 0.032), were less
retired (chi-square = 14.1, P = 0.007) and as a conse-
e of the deliberate selection of patients with a rela-
» short duration of pain for the diary study, had pain
of significantly shorter duration (P < 0.001). Last, the
study included more patients with pain in the neck and
ack than the CBPD sample of the survey study, a
ence due to the recruitment through physiotherapists,
iee many patients with these particular types of pain.
order to assess the association of pain duration with
1s disease variables (see Table 2), the group with pain
1 than or equal to 12 months was broken down in
ts who had suffered from pain from 3-6 months
15) and 6—12 months (n = 25). These two subgroups
1gain comparable with respect to age, sex and marital
Education was somewhat higher in the patients with
or 3—-6 months and they worked full-time more often,
2se differences were not significant.
le 2 displays characteristics of pain, medication use
-morbid conditions of the patients with pain duration
» months, 6—~12 months and longer than 12 months.
sverity according to the MPI was equal in the three
of patients, but pain location according to the IASP
cation differed: compared to both. groups with pain
- or equal to 12 months. considerably more patients
iin longer than 12 months reported pain in more than
najor sites of the body. Most of these patients were
sed with fibromyalgia. The use of analgesic and other
edications was similar for all patients: about half of

Table 1
Comparison of the diary sample to the general population of CPD patients

in the Netherlands

Diary sample Survey sample  Difference

(n = 80) (n = 344)

Pain duration 66.4 (86.0) 133 (143) P < 0.001
(months)*
Age (years)* 40.6 (6.7) 48.0 (12.9) P < 0.001
Sex (%efemale) 78% 71% P =0.269
Marital stats P = 0408
Single 6.2 7.8
With partner 86.3 78.1
Separated 5.0 8.4
Widowed 2.5 5.7
Education
College 8 10.7 P =0.032
Trade school/business 35 18.9
High school 19 259
Vocational training 27 29.9
Elementary school 8 14.6
Employment
Full time 18.8 22.3 P = 0.007
Part time 21.2 20.3
Disability pension 40.0 34.6
Retirement 0.0 11.5
Unemployed/ 20.0 11.2
homemaker
IASP classification P < 0.001
Head/face/mouth 6.5 12.0
Cervical 325 10.9
Shoulders/upper limbs  14.3 14.7
Thoracic 0 6.8
Abdominal © 3.9 5.8
Lower back/spine 22.1 14.0
Lower limbs 6.5 12.8
Pelvic 0 1.0
Anal/genital 0 1.6
More than 3 major 14.3 20.5
sites

# Méan (SD).

the patients used non-steroid analgesics while opioid
analgesics were hardly used. Co-morbid physical conditions
occurred in all groups, with 11 patients having two (1 = 9)
or more (n = 2) diseases in addition to the pain.'

2.2. Measurement

- 2.2.1. Cross-sectional questionnaires

At the start.of the study sociodemographic data and IASP
classification of the pain problem were obtained and patients
completed the Multidimensional Pain Inventory-Dutch
version (MPI-DLV; Kerns et al., 1988; Lousberg et al.,
1999), a shortened version of the SF-36 health survey
(Ware and Sherbourne, 1992; Ware et al.. 1993), and the
Brief Symptom Inventory (BSI, Derogatis and Melisaratos.

Differences between the groups in pain location. medication and co-
morbidity were not tested for significance as the expected numbers per cell
were too small to allow for Chi-square testing.
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Table 2

Pain characteristics, medication use and co-morbid conditions in the diary sample

Total group (n = 80)

3—6 months (n = 15) 6-12 months (n = 25) > 12 months (n = 40) Differenc

Pain duration (in months)* 4.3 (0.8) 8.9 (2.35) 125.6 (88.9) 66.4 (86.0) P < 0.00
MPI pain severity” 4.1 (1.8) 4.0 (1.0) 4.2(1.4) 4.1(1.3) P =082
IASP classification (%)
Head/face/mouth 6.7 0 10.5 6.5
Cervical 40.0 37.5 237 312
Shoulders/upper limbs 333 12.5 5.3 13.0
Thoracic 0 0 0 0]
Abdominal 0 8.3 2.6 3.9
Lower back/spine 133 25.0 211 20.8
Lower limbs 0 8.3 53 5.2
Pelvic 0 0 0 0
Anal/genital 0 0 0 0
More than 3 major sites 6.7 8.3 31.6 19.5
Use of medications (n)
Non-opioid analgesics 8 14 21 43
Opioids 1 1 2 6
Anti-migraine 0 1 2 3
Antidepressant 2 2 3 4
Sedatives 2 4 5 11
Miscellaneous” 4 2 12 18
Co-morbid conditions (n)
Hypertension 1 1 7 9
Cardiac problems 0 2 1 3
Asthma 2 2 4 8
Chronic bronchitis 0 0 2 2
Allergy 2 3 2 7
Stomach/intestinal 1 2 6 9
Diabetes 0 2 1 3
Hyperthyroidism 0 2 0 2
Epileptic condition 0 0 1 I

* Mean (SD).

b For asthma (5), stomach/intestines (4), epilepsy (2), hypertension ( 1), coughing (4), infection (1).and hormones (1).
1983), the shortened version of the SCL-90. The Coping personal sensitivity’, ‘depression’, ‘anxiety’, ‘hostility’

Strategy Questionnaire (CSQ, Rosenstiel and Keefe, 1983;
Dutch version: CPV, Spinhoven et al., 1994) was incorpo-
rated in the study design in a later phase and consequently
completed by subjects 6 months after filling out the first set
of questionnaires:

The MPI contains 12 scales for ‘pain severity’, ‘interfer-
ence of pain with daily activities’, ‘life control’, ‘affective
distress’, ‘social support’, spouse responses to pain behavior
in terms of ‘punishing responses’/‘solicitous responses’/
‘distracting responses’, ‘household chores’, ‘outdoor
work’, ‘social activities® and ‘general activities’. The MPI
also allows for a classification of pain patients as either the
‘Dysfunctional’, ‘Interpersonally Distressed’, ‘Adaptive
Coping’ or ‘Average’ type. Patients without a spouse
(n = 2) could ignore the spouse response scales, and accord-
ingly were also omitted from the final MPI classification.
Ten items of the SF-36 that were already covered by other
instruments in this study were excluded. The scales included
were: ‘physical functioning’. ‘social functioning’, ‘role
functioning’, ‘mental health’, ‘vitality’ -and ‘subjective
health’. The BSI assesses 9 aspects of psychological func-
tioriing: ‘somatization’. ‘obsessive-compulsiveness’. “inter-

‘phobic anxiety’, ‘paranoid ideation’ and ‘psychotism’
Finally, the CSQ evaluates the use of 6 cognitive coping
strategies: ‘diverting attention’, ‘reinterpretation of pain’
‘positive self-talk’, ‘ignoring/ denying pain’, ‘praying anc
hoping’ and ‘catastrophizing’. -

2.2.2. ESM measurement and diary

Data were collected for 4 weeks by means of the Expeu
ence Sampling Method (ESM) (Delespaul, 1995). ESM is ¢
signal-controlled diary method for the repeated recording o:
momentary state measures within the real-life environment
It is particularly valuable for the investigation .of the
dynamics of physical. mental and behavioral processes
and their interactions. because of the large number ol
measurements, prompted by a randomized beep signal
ESM is unbiased by anticipation or retrospection, unobtru-
sive and comes closest to a direct in vivo observation of ¢
subject or patient (de Vries. 1992; de Vries and Delespaul
1993).

For the present study. the ESM-diary was implementec
on a palm-top computer (PTC). shown to be well suited fo
ESM research (Affleck et al.. 1996: Sorbi et 4l.. 1996)
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resentation of scales of the MPIL, SF-36 and CSQ in the ESM-diary

le of questionnaires

Corresponding items in the ESM-
diary

[ pain severity

! interference of pain
1 daily activities

I affective distress
"social support

" punishing responses
solicitous responses

distracting responses

& physical functioning

role functioning

vitality

:atastrophizing

snoring/denying pain

ositive self—talk.

verting attention

How much pain do I experience
right now?

(What was [ doing at the time of the
beep?)

My pain hindered me in doing this
Right now [ feel depressed

[ am satisfied about the support 1
experienced today (evening diary)
He/she is annoyed with me
He/she is particularly kind*

He/she spares me

He/she takes over duties

He/she takes care of me

He/she encourages me to go on
He/she encourages me to be active
Right now I am capable of sitting®
Right now I am capable of standing
Right now I am capable of walking
Right now I am capable of
climbing a stair

Right now I am capable of running
Right now I am capable of
performing activities that are
moderately strenuous (such as
vacuum cleaning)

Right now I am capable of
performing activities that are
highly strenuous (such as moving
fumniture)

I am satisfied with how I dealt with
my work/with household chores
today (evening diary)

I am satisfied with how I dealt with
my family or with.my partner today
(evening diary)

Right now I feel tired

Right now I feel burned-out

Right now I think it is terrible to
have such pain®

Right now the pain is to much for
me

Right now I feel that I will never be
well again

Right now I ignore the pain®

Right now I just go on in spite of
the pain

Right now I keep my spirits up

Right now I distract my attention
from pain by thinking of other
things

:mposite score of these items was made.
the CSQ only 4 of the 6 cognitive scales were represented in the

iry.

increase the reliability of ESM by controlling the
times. by preventing the subject to review own
+ and by registering the exact signal and response

s well as the number of missing recordings. Our

patients were prompted four times per day by a beep signal
that occurred randomly within 4 pre-determined time
frames between 08:00 and 21:30 h. Unanswered signals
were repeated after 5 min, and if still not responded to
were coded as missing recordings. In case of inconvenience
(e.g. when attending church or a concert), subject could
voluntarily skip one beep in succession. In addition to the
recording of 4 signal-controlled diaries per day, the subject
was requested to activate the PTC immediately after waking
up and before going to sleep to keep a morning diary and
evening diary, respectively.

Pain intensity was measured in all of the diaries. In addi-
tion, the signal-controlled diary (84 items) measured pain
cognitions, pain coping, responses to pain behavior by
significant others and aspects of disability; the morning
diary (12 items) assessed sleep quality and the evening
diary (30 items) assessed sickness leave, medical consump-
tion-and satisfaction with role functioning. All items were
formulated according to ESM premises, i.e. mimicking the
internal dialogue of the respondent (e.g. ‘right now, I
feel...’). Where possible, the diary items were adapted
from questionnaire items: each scale of a given question-
naire was usually represented by one or a few items; several
questionnaire items, however, which either overlapped or
were too detailed, were aggregated into one item. Table 3
shows the scales of the MPI, SF-36 and CSQ that were
represented in the ESM-diary and how these were translated
into ESM-items.

Most items were answered on 7-point scales, anchored:
1 = not at all, 4 = moderate, 7 = very much, or 1 = none,
4 = moderate, 7 = severe for pain intensity. A randomly
chahging response option of the scale was highlighted
when an item occurred on the screen of the PTC and
subjects could respond by scrolling across the scale and
press the enter-key. Yes/no answers were also used and
provided by pressing ‘Y’ or ‘N’; open-answers were inci-
dentally required and could be typed in on the keyboard.
Each diary ended with an opportunity for comments and
with thanks for the recording. The appearance of many
items depended upon the presence of pain; other items
depended on the presence of significant others. Because of
this conditional occurrence, the number of items presented
in the signal-controlled diary ranged between 31 and 84.
The total diary took about 5 min to complete. A pilot
study with 4 CBPD patients demonstrated the feasibility
of the method and proved that the procedure was well-toler-
ated (Peters and Sorbi, 1997).

2.3. Procedure

Participants were visited at home by one of the research-
ers for a l-hour instruction and demonstration of the PTC
and ESM-diary. After explaining the general procedure and
obtaining an informed consent from the subject. the diary
was practiced and difficult questions were discussed. Here-
after. the PTC with the diary. four spare batteries, an extra
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RAM-disk, two pre-stamped return envelopes and a manual
for the PTC diary were left with the subject. :I“e]ephonic
assistance was made available in the case of problems and
participants were contacted by telephone 2-3 days later for a
briefing. After 2 weeks of data collection, the subject was
prompted in the morning diary to change the RAM-disks.
The first RAM-disk was mailed to the researchers, who
checked the quality and quantity of the data. The subjects
were then contacted by phone for a second briefing. in
which feedback regarding their data was provided and
general inquiries about the proceedings were made.

After 4 weeks of diary recording one of the researchers
collected the PTC and a debriefing interview was held about
the general experiences of the subject. significant events
during the sampling period and problems encountered
with the diary. All subjects received a remuneration of
100 Dutch guilders.

The quality and quantity of the total data set per subject
were checked again, subjects with invalid data (n = 7) were
excluded and recruitment continued until two matched
groups of 40 patients were complete.

2.4. Characteristics of the diary dara

All 80 subjects considered the 4-week period of diary
recording as representative of their normal life, according
to the debriefing interviews: The mean number of diary
entries was 108.4 (range 41-140, see Table 4): 79 subjects
produced 77-140 entries while one subject, who encoun-
tered an exceptionally large number of technical problems
and was therefore dismissed after 2 weeks, had only 41
en;ries. The PTC was carried for exactly 4 weeks by 74
subjects, three subjects carried it between 3 to 4 weeks
and two subjects carried it somewhat longer than 4 weeks
to compensate for missed diaries. Table 4 displays the mean
numbers of the three types of diary entries as well as the
numbers and percentages of diaries not recorded due to,
respectively, technical problems with the PTC, unanswered
signals and signals skipped voluntary by the subject.

About 12% of the signals where either skipped or not
responded to, while 5.1% were missing due to technical
problems with the PTC, such as empty batteries Or erTors
made when exchanging the RAM-disks. This left us with a
total of 7146 recorded signal-controlled diaries (mean 89.3,

Table 4
Numbers of diary entries and percentages of missing values in the diaries

M.L. Peters et al. / Pain 84 (2000) 187192

range 30—115). No information was obtained about the
reasons for non-response to signals. Inspection of missing
data revealed that non-response was not related to time of
day; quite often two or more beeps in succession were
missed. suggesting that the PTC may have been left home
while patients were away.

The mean number of both the morning and evening
diaries was 27.2 (range 13-35); 4.4% of morning diaries’
and 5.7% of evening diaries were skipped by the subjects
and comparable percentages of entries (3.5% and 4.4%.
respectively) were lost due to technical problems.
Completed were 1979 morning diaries (mean: 24.7; range:
4-32) and 1937 evening diaries (mean: 24.2; range: 4—32).‘
The most probable reason for skipping morning and evening
diaries is forgetting: patients were not signaled for these
diaries.

2.5. Data analysis

All analyses were performed using SPSS 7.5.3 (SPSS Inc.
1996). Stability of pain intensity during the 4 weeks of diary
recording was tested by means of ANOVA for repeated
measurements with ‘week’ as the within-subject factor.
Linear trending of pain intensity during one day was tested
by regressing standardized pain intensity data (z-score trans-
formation) on time of day in hours for all subjects. In addi-
tion, for each individual patient the presence of first, second
and third order trends was established using a curve fitting
procedure. Chi-square analyses were used to test whether
the presence or absence of trending could be related to pain
duration.

Between-group differences on cross-sectional assess-
ments were tested with ANOVA. Bonferroni pair-wise
post hoc comparisons were applied to significant between-
group differences. Multilevel analyses (MLN; Bryk and
Raudenbush, 1992; Goldstein, 1995) were employed to
assess between-group differences in the ESM-diary assess-
ments. Multilevel models are designed to analyze variables
at different levels simultaneously using a statistical model
that includes the various dependencies. The present analyses
accounted for three levels of variance (time, day, subject) ir{
the signal-controlled diary and for two levels of variance
(day. subject) in the evening diary. The three patient groups
were coded by means of two dummy variables in such a way

Number of diary entries

Missing diary entries due to

Technical problems

Voluntarily skipped signals Unanswered signals

Signal-controlled diaries Mean 108.4 (41-140)
%

Morning diaries Mean 27.2 (13-335)
T

Evening diaries Mean 27.2 (13-35)

4

(0-27) 1.7 (0-22) 11.6 (0—=9)
G (0-23.7) 1.5% (0-19.6) 10.6% (0441
(0-7) 1.2 (0-10
(0-25.9 4.4% (0-35.7)
(0-14) 1.6 (0-23)

5.7% (0-85.2)
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le 5

1 intensity, missing diaries and diaries with no pain in the 4 weeks of diary recording

Pain intensity. mean (SD)

Total missing sc-diaries” (%)

Skipped sc-diaries (%) sc-diaries with no pain (%)

sk 1 3.67 (1.98) 8.2 0.95 26.5
2k 2 3.66 (2.03) 10.9 1.93 28.9
:k 3 3.70 (2.04) 10.2 1.65 29.2
:k 4 3.61 (2.08) 13.0 1.80 29.3

sc-diaries: signal-controlled diaries.

t (1) the group with 3—6 months of pain was compared to
groups with pain for 6-12 and longer than 12 months
(2) the groups with pain for 3—6 and 6—12 months were
wpared to the group with pain longer than 12 months. In
er to eliminate the variance induced by time per se, the
1 set was controlled for potential linear and U-shaped
ds in the time-of-day prior to these comparisons.
ast, the accordance between ESM- and cross-sectional
:ssments was tested by computing Pearson’s rank corre-
s between the scores on the respective questionnaire
es and the averaged diary scores representing the same
structs (see Table 3). The MPI subscales on spouse beha-
- were correlated to the respective diary items only on
ie occasions that the spouse was present, i.e. responses to
1 by another person were disregarded.

.esults

Mean pain intensity, stability of pain recording and
»oral characteristics of pain during the day

he mean pain intensity in the 7146 signal-controlled
es was 2.66 (SD: 2.0).” There were large differences
/een patients: mean pain intensity ranged from 0.4 t0 6.0
no pain was recorded in 0-88% (mean: 29%) of the
al-controlled diaries. Twenty-one patients (26%)
rded pain in all of their diaries, while 26 patients
b) were free of pain in half or more of their diary record-

»garding the stability of pain recording addressed in
wrch issue 1, Table 5 provides the means for pain inten-
the percentages of missing diary recordings and diary
s with no pain per week.

» significant effect of week on pain intensity was found
,7144) = 0.446, P = 0.50).3 There was, however, a
[ but significant linear increase in both the percentage
issing diaries (F(3,73) = 7.15, P < 0.001, linear trend:
75) = 12.4, P = 0.001) and the percentage of skipped
s (F(3,73)=3.0, P=0.036, linear trend:
75) = 5.25, P = 0.025). The percentage of pain-free

ith 0 = no pain and 6 = severe pain. For purposes of comparison
he MPI pain severity scale. the ESM scale (1-7) was recorded to a

ale.
1alyses are based on 76 subjects for which 4 weeks of data-collection

vailable.

diaries also increased somewhat, but this did not reach
significance (F(3,73) = 0.95, P = 0.423).

Regarding the temporal characteristics of pain during the
day, the second part of research issue 1, standardized pain
intensity scores were plotted against time of the day for all
patients. This revealed a systematic linear trend, with more
severe pain occurring later in the day. Linear regression
showed that hour of the day significantly predicted pain
intensity (beta = 0.155, P < 0.001). Thé trend was also
supported by comparison of the average morning and
evening pain scores with each of the pain intensity means
per hour of the day: mean pain intensity in the morning was
lower (mean = 2.3,SD = 2.0), whereas mean pain intensity
in the evening was higher (mean = 3.1, SD = 2.1) than all
of the mean pain intensity scores per hour.

However, not all patients showed an increase of pain
intensity during the day: a significant linear trend of
increased pain intensity occurred in 38 and of decreased
pain intensity in two subjects; a significant U-shaped trend
was found in two subjects and no significant trend was
found for the remaining 38 subjects. In the light of previous
findings, we then tested whether differences between indi-
viduals in trending could be ascribed to emotional distress
(BSI), sex or work status: the trending in pain intensity
during the day had no association with, respectively, distress
(BSI), sex and work status, nor did we find any significant
difference in daily trends in pain intensity between, respec-
tively, male and female patients or patients who did and did
not work outside of the house (respective betas were 0.14
for men, 0.16 for women, 0.16 for work and 0.15 for no

work).

3.2. Comparison of patients varying in pain duration

Research issue 2 concerns the association between pain
duration and various aspects of the pain problem, disability
and general psychopathology. The three patient groups were
first compared with regard to their scores on the cross-
sectional questionnaires. The CSQ was not used in this
comparison as it was administered 6 months later, when
most patients had already entered the chronic phase. Signif-
icant differences between the groups were found for the
subscales ‘“Interference of pain with daily activities’
(MPI). ‘physical functioning™ and "subjective health’ (both
SF-36) and ‘“obsessive-compulsiveness’ (BSI). Post-hoc
comparisons showed that patients with pain for 3—6 months
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showed less interference, better functioning and less obses-
sive compulsiveness than patients with pain for more than a
year. Subjective health was best in patients with pain for 6-
12 months and they differed significantly from patients with
pain of longer duration. It should be noted that for only four
of the 27 subscales tested significant differences between
patient groups were found; if correction for multiple
comparisons would have been applied statistical signifi-
cance is lost.

Research issue 2 also covers the between-group differ-
ences of several of the above constructs as measured with
the ESM-diary (see Table 3). First, between-group differ-
ences were tested regarding the trends in pain intensity
during the course of the day, which were reported earlier.
Chi-square analyses showed that the presence or absence of
trending in pain intensity, as well as the slope of the curves
representing these trends, did not significantly differ
between the groups (respective beta’s were 0.13, 0.18 and
0.15). Fig. 1 provides a graphical presentation of the pain
intensity curves per group over the day. Multilevel analysis
(MLN) was used to test for differences on the other
constructs measured in the diary. Table 6 summarizes the

results.
Measurement with the ESM diary revealed that patients

with longer pain duration reported a significantly higher

pain intensity, averaged per day and calculated separately
for the morning and evening diaries. Patients with pain for
3-6 months reported a significantly lower pain intensity
than the two other groups. For exploratory reasons, we
also tested whether patients with pain in more than three
major sites of the body (n = 15) differed from patients with
pain in less than three major sites (n = 65). Pain in more
than three sites. was associated with a non-significant
increase in pain intensity averaged per day and a non-signif-
jcant increase in pain in the morning and in the evening. As
the above reported effect of pain duration may have been
confounded by number of pain sites (more than three major.
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Fig. 1. Comparison of the temporal course over the day of standardized
pain intensity z-scores according to pain duration in the diary sample.
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sites was found most frequently in patients with more thar
12 months of pain), the analysis was repeated for patients
with less than three major sites only. For total pain during
the day the group difference now just failed to reach signif-
icance (chi-square = 3.5, df = 1), but pain in the morning
and evening diary was still significantly different for
patients with less than 6 months pain in comparison (o the
other groups.

The MLN also revealed that patients with a pain duration
of more than one year experienced significantly more soli-
citous and more distracting responses to their pain from
spouses than patients with pain for 3-12 months. In accor-
dance with the significant between-group differences in
physical functioning as measured with the SF-36. physical
capacity measured with the ESM-diary also showed a
significant difference. Patients with pain for 3-6 months
reported significantly better physical capacity than patients
with pain duration of 6 months or longer. In addition,
patients with pain for 36 months experienced significantly
more vitality than the other patients.

Between-group differences in pain coping could not be
assessed with the CSQ, but 4 of the 6 CSQ strategies were
covered by the ESM-diary (see Table 3). Accor ding to the
diary recordings patients with pain for 3—12 months cata-
strophized their pain to al lesser degree but also ignored and
denied their pain less than patients with pain persisting for
12 months or longer.

3.3. Accordance between ESM-diary assessmerits and cross-
sectional guestionnaires

In order to answer research issue 3, correlation coeffi-
cients were computed between averaged diary score per
subject and the questionnaire score of the same construct.
For each subject the mean pain intensity was calculated.
separately on the basis of the signal-controlled diaries, the\
morning diaries and the evening diaries. In addition, 2 mean
overall pain intensity score was established by averaging the
mean intensity scores for the morning diaries, the signal-
controlled diaries and the evening diaries. These four aver-
aged pain intensity diary scores were then correlated with
the MPI pain severity score. obtained most proximate ir:\.:
titme to the diary recordings.”

Pain severity according to the MPI was significantly
higher than overall pain intensity in the diary (4.0 vs. 2.8,
paired t = 6.21. df = 62, P < 0.001): a scatter plot showed
that almost every subject reported more severe pain on the
MPI than in the diary. In addition, MPI pain severity corre-
lated significantly but moderately with mean pain intensity
in the diary (overall: r=040; signal-controlled diary:
r=0.40; morning diary: r=034: evening: diary

* The MPI was filled out every 3 months. The MPl-item for “pain sever-
ity’ covered pain intensity “during the last week’. Since.pain intensity may
change over time. the analysis was restricted to the MPT scores of 63
subjects. which were obtained no longer than 4 weeks before or after the,
diary sampling period.
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le 6
wparison of the diary scores representing scales of lhc MPI, SF-36 and CSQ according to pain duration in the diary sample®

Group 1, 3-6 months Group 2, 6-12 months Group 3, > 12 months Chi-square”
r
| intensity per day 91 (1.57) 2.76 (1.82) 2.83 (1.73) 45"
ning pain intensity 1.32 (1.71) 2.34 (2.04) 2.57 (1.97) 8.4
ning pain intensity 2.20 (2.00) 3.44 (2.08) 3.21 (2.05) 5.1
ference of pain 3.43 (1.66) 3.43 (1.84) 3.57 (1.81) ns
cess 1.89 (1.21) 1.99 (1.39) 2.24 (1.56) ns
al support 5.16 (1.39) 491 (1.45) 5.08 (1.70) ns
shing responses 1.19 (0.61) 1.18 (0.71) 1.27 (0.81) ns
sitous responses 7.61 (6.65) 7.75 (7.00) 9.85 (8.17) 6.1
racting responses 3.51 (3.08) 3.08 (2.38) 423 (3.47) 521
i6
sical capacities 4.49 (1.08) 3.98 (1.34) 375(1.24) 4.0
faction work 4.60 (1.42) 4.40 (1.60) 4.41 (1.61) ns
faction family 5.52 (1.38) 4.61 (1.65) 4.99 (1.61) ns
-out 2.65 (1.56) 3.39 (1.88) 3.36 (1.84) 4.4
strophizing 9.17 (3.67) 9.94 (4.03) 11.42 (3.95) 5.4
ring/denying 3.25 (1.69) 3.17 (1.61) 4.13(1.83) 6.1"
ive self-talk 3.61 (1.56) 3.70 (1.80) 3.74 (1.96) ns
rting attention 4.69 (1.33) 4.19 (1.60) 4.16 (1.80) ) ns

/alues are mean (SD).
A chi-square of 3.84 or above with d
ps 1 and 2 differ significantly from group 3.

0.43). These moderate correlations may be due to the
: lag between both types of measurement, even though
was never longer than 4 weeks. The analysis was there-
repeated for 12 subjects who had filled out the MFPI
ng the 4 weeks of diary recording, selecting the diary
es of the week, covered by the MPI measurement: the
elation for overall pain improved to 7= 0.70
=0.01), but relied heavily on two subjects, one with,
pain and one with maximum pain on both instruments.
in most subjects overestimated pain on the MPI as
pared to the diary, but the difference was no longer
ificant (4.0 vs. 3.3, r = 1.83, df = 11, P = 0.095).
gnificant but moderate correlations with the diary
ss were also obtained for most of the remaining MPI
ss: r = 0.34 for ‘interference of pain with daily activ-
= (.42 for ‘affective distress’, r = 0.51 for ‘social
ort’, r = 0.53 for ‘solicitous responses’ and r = 0.53
distracting responses’. The MPI scale for ‘punishing
snses’ did.not correlate significantly with the diary
supposed to capture this aspect.
f the SF-36 scores ‘physical functioning’ correlated
ly with the mean score of the diary items for ‘physical
cities’ (r = 0.73). The scale ‘role functioning’ corre-
significantly (r = 0.38) with the diary item for ‘satis-
on with dealing with work or household’, but not with
sfaction with deéaling with family or partner’. The SF-36
ity scale correlated moderately but significantly with
diary items for fatigue (r = —0.34) and burn-out
—0.33).
ie CSQ scale ‘catastrophizing’ correlated considerably

the composite diary score for ‘catastrophizing’(r =

f = 1is significant at P < 0.05. 123 signifies that group | differs signiﬁcantly from groups 2 and 3. 125 signifies that

—0.66), while moderate correlations of r=0.41 were
found between the CSQ scales ‘diverting attention’ and
‘ignoring/denying pain’ and the respective diary items.
“‘Positive self-talk’ yielded no significant correlation.

4. Discussion

- The present study employed a 4-week electronic ESM-
diary to study temporal characteristics of pain intensity in
patients differing in duration of unexplained pain. The
procedure was easily accepted and well tolerated by the
subjects and produced reliable recordings: the 4 weeks of
diary measurement accurately represented normal life in all
subjects. The response rate of 88% is comparable to
previous studies using electronic ESM-diaries (Shiffman
et al., 1994; Sorbi et al., 1996), although the use of a finan-
cial reward for each completed diary yielded response rates
as high as 99% (Affleck et al., 1996, 1998). Nevertheless, in
view of the relatively long period of sampling and the
substantial number of questions per diary, compliance can
be considered good. Importantly, missing observations only
increased slightly across the 4 weeks of recording, and were
randomly distributed across time of day. .

Research issue 1 pertained to the stability of pain report
and the temporal characteristics of pain during the day.
Mean pain report did not change during the 4-week record-
ing period. This confirms the finding of previous diary
studies that pain report is stable over time (Kerns et al..
1988: von Baeyer et al., 1994: Cruise et al., 1996) and is
not in accordance with the idea that response decay may
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oceur as a result of boredom or fatigue with the task of daily
recordings in longitudinal studies (Stone et al., 1991).
Although the number of omitted and skipped diaries
increased somewhat from week | to week 4, mean pain
report for the remaining diaries was stable across the
weeks. Another potential danger of our diary, not as yet
alluded to, may be induced by the electronic branching of
questions in the PTC: the answer ‘no’ to the pain item
induced the omission of 50% of the questions per diary. It
is therefore conceivable that subjects may have learned to
avoid the recording of long diaries by denying their pain.
This was, however, not supported by the data: the number of
pain-free diaries did not increase during the 4 weeks and
day-to-day frequencies of ‘no pain’ yielded no significant
trending over the days. We therefore conclude that longer
and more intensive diary sampling than used in previous
studies produced no evidence for reactivity to the repetitive-
ness of the recording.

With regard to the temporal characteristics of pain during
the day a significant trend of pain intensity increasing from
morning to evening was found, averaged over all subjects.
This is in agreement with earlier findings of Glynn and
Lloyd (1976a,b) in patients with pain from various causes.
But individual testing revealed that a significant trend in
pain intensity occurred in only 53% of our subjects (linear
increase: 47%; linear decrease: 3%; U-shaped trend: 3%),
while pain intensity showed no trending at all in the other
47% of the subjects (n = 38). This is similar to the results of
Jamison and Brown (1991), who reported a linear increase
in 35% and no trend in 36% of patients. However, they also
reported the presence of second order trends (U-shaped in
8% and inverted U-shaped in 14%). Most likely, the absence
of an inverted U-shaped trend in pain intensity in our study
is due to the timing of the last diary assessment per day: in
our study this was between 18:30 and 20:30 h, whereas
Jamison and Brown employed hourly pain ratings during
the entire waking time, thus probably until much later in
the evening. In some patients pain intensity may start to
decrease later in the evening, parallel to a decrease in physi-
cal activity.

Our study did not confirm the additional finding of Jami-
son and Brown that patients with no trending in daily pain
were more emotionally distressed than patients with pain
trending: no differences were found between the two groups
on the nine separate scales and on the total score of the BST.
Neither could the difference between male and female
patients and between working and non-working patients in
the slope of pain increase (Glynn and Lloyd, 1976a) be
confirmed in this study. Thus, although patients with
chronic benign pain demonstrate clear differences in the
trending of pain intensity during the day, we were not
able to identify characteristics discriminating between
patients with and without trends.

Research issue 2 concerned the association between pain
duration and various aspects of the pain problem, disability
and general psychopathology. Pain behavior, disability,

depression and general psychological distress supposed!,

increase as pain progresses from the acute to the chroni

stage (Sedlak, 1985; Vallfors, 1985; lezzi et al., 1992; vai

der Kloot et al., 1996). On the other hand, adaptation to pai

and disability may also occur in the course of time (Philip

and Grant, 1991). The present study was not a prospective

longitudinal study following the same cohort of palien(

over time and therefore differences between patients group.

with various duration of pain may not be the result of dura

tion per se. However, if anything, our results are more in line
with the first hypothesis: patients with pain for 3-6 months -
i.e. patients whose pain is not yet chronic according to the
IASP definition — had pain of a lower intensity (diary), were
less burned-out (diary) and physically disabled (SF-36 anc
diary) and reported less interference of pain with daily activ-
ities (MPI) than patients with pain for 6 months or longer
With regard to general psychopathology only one of the
nine BSI scales, ‘obsessive-compulsiveness’, yielded
significant between-group difference with higher scores in
patients with longer pain duration. With regard to the issue
of pain coping, our study confirmed the finding of Burton et
al. (1995) of less adaptive coping with pain, i.e. increases’
‘catastrophizing’ of the pain problem in the patients with
longer pain duration. Unexpectedly, patients with pain for
longer than 12 months also ignored and denied their pain
more than patients with pain for 3—12 months. Last, patients
with pain for longer than 12 months received more solici-
tous responses but also more distracting responses to their
pain from spouses.

Thus it appears that the association between pain duration
and interference and disability was most prominent if
patient groups with a cut-off point of 6 months were
contrasted. In contrast, coping strategies and spouse
responses to pain differed most between patients when a
cut-off point of 12 months was used. Unfortunately, we
did not include patients with pain for less than 3 months,
which — in view of the finding of Philips and Grant (1991)
that the major changes in pain and interference of pain
occurred already in the first 3 months of pain, and more or'
less stabilized between 3 to 6 months of pain — could have
been the group contrasting most with patients with longer |
pain duration.

Research issue 3 focused on the accordance between
measures of the same constructs obtained with the ESM-
diary and with cross-sectional measurements with the MPI
(pain severity, interference of pain. affective distress, social
support as well as punishing. solicitous and distracting
responses to the pain problem by the spouse). the SF-36
(physical functioning, role functioning. vitality) and CSQ
(catastrophizing, denying/ignoring pain. positive self-talk
and diverting attention).

Most MPT scales correlated significantly but moderately
with equivalent diary items (range: r = 0.33-0.33). This
agrees with a previous study (Lousberg et al.. 1997),
although most of our correlations. were somewhat lower.
The moderate associations in our study may partly be
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slained by the difference between instruments in both the
ct wording of items and the number of items used to
resent a construct. The moderate correlation between
I pain severity and the diary item for pain intensity
y be somewhat surprising because singular items, highly
ilar in terminology were used and because 3 comparable
fies in this respect produced correlations of r = 0.75,
0.61 and r=0.64 (Kemns et al., 1988; Flor et al.,
'1; Lousberg et al., 1997). But although differences
ween the time frames of the assessments with the MPI

with the diary were comparable to the two earlier -

lies, our study yielded a lower correlation of r = 0.40.
serefore seems likely that the lower correlations in the
sent study is due to the remaining difference in diary
sedure. The earlier studies applied paper-and-pencil
ies, which allow the subject to determine the moment
recording and scroll through recordings already
ipleted, and which require assessments, not restricted
1e singular moment of recording but covering a stretch
me. Paper-and-pencil diaries thus provide relatively low
irol over response tendencies in the subjects. The elec-

ic ESM-diary may produce more accurate momentary

measures of the variables under study since the
nent of the recording is determined and the inspection
irevious recordings prevented by the PTC. However,
le paper-and-pencil diaries are more susceptible to
onse tendencies, which may increase the stability of
measurement, the electronic ESM-diary may be more
eptible to situational influences, which increases the
ability of the recordings. It could thus very well be
the lower correlations in our study are at least partly
to the diary method employed in measuring actual
lentary states.
this context it is noteworthy that almost every subject
ir study reported more severe pain on the MPI than in
3SM-diary and this was confirmed in 12 subjects whose
and diary assessments covered exactly the same week.
conceivable that retrospection bias accounts for this
rence. Subjects tend to overestimate negative events
¢ process of recollection (Fahrenberg et al., 1996) and
nts may thus have overestimated the severity of their
in the retrospective assessment with the MPIL. This is
istent with the conclusion of a review study of memory
rain demonstrating that recall of pain in chronic pain
nts is inaccurate and frequently an overestimation in
»arison to actual state measures of pain (Erskine et al.,
).
ie measures for physical disability in the SF-36 and in
:SM-diary correlated highly (r = 0.73). This suggests
physical disability is a relatively stable characteristic,
ubject to momentary changes within a 4-week measure-
period. Two other scales of the SF-36 (role functioning
itality) comrelated moderately but significantly with the
sponding diary items. This may again reflect the fluc-
ns in these characteristics, especially since role func-
1g was defined in the diary as role satisfaction.

Four of the CSQ strategies of coping with pain were
represented in the ESM-diary. A substantial correlation
between the CSQ and the ESM-diary was found for cata-
strophizing (r = 0.66), while moderate correlations of r =
0.41 were found for, respectively, diverting attention and
ignoring/denying pain. The last strategy, positive self-talk,
yielded no significant correlation, but this may have been
due to a wording of the diary item according to the ESM
premise of mimicking the internal dialogue that differed
considerably from the terminology in the CSQ.

All in all, the electronic ESM diary seems to be highly
sensitive in measuring the dynamics of physical, mental and
behavioral processes that are intrinsically characterized by
constant fluctuation, such as pain intensity and mental or
behavioral responses to situational cues. The ESM-diary
identified differences between patients with, respectively,
sub-chronic, recently chronic and longstanding chronic
pain with regard to pain intensity, vitality and responses
to the pain provided by others, differences which were not
detected with the cross-sectional questionnaires. This
cannot be attributed to the greater power and scrutiny in
accounting for different sources of variance of the multi-
level analyses of the diary scores, because ANOVA of
scores averaged per individual largely gave the same results
(data not shown). Thus, electronic ESM assessment is a
sensitive method, particularly appropriate to capture the
subtle differences in actual states. In addition, it is a conve-
nient method, which was well tolerated even during 4 weeks
of continuous assessment.

One of the disadvantages of €lectronic diary assessment
can be the difficulty in handling the apparatus for some
people. Even though answering the questions in itself is
not very difficult, exchanging RAM-cards and batteries
can be. At least some training will always be necessary.
Finally, electronic devices are never completely error
proof, and — as our results show — data may be lost due to
technical errors. Stand-by assistance to handle technical
errors should be available.

In spite of these considerations, electronic diaries seem a
suitable method to gain insight into the dynamics of pain
severity, pain behavior and the psychosocial determinants of
pain. Questions can be asked or omitted in a flexible manner
and a subsequent step to take will be the development of an
interactive device for use in futiire research.
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Abstract

The present study employed a high density electronic ESM-diary during 4 weeks to
investigate potential psychological determinants of chronic pain and disability in 80
CBPD patients. The method was well tollerated and produced compleet and reliable
recordings (>82% valid entries; >7100 diaries). The central issue was to establish
predictors of pain report and disability and determine whether these predictors differed
with pain duration. Multilevel regression analysis establish differences between
patients, taking into account within-subject differences in days and time-of-day.
Operant factors were relatively weak predictors due, in part, to methodological
reasons. Operant spousal response to pain and well behavior explained 6% of the pain
variance, while responses to well behavior clearly contributed to pain in explaining
5% of the variance in immobility due to the pain. Respondent factors explained 21%
of the variance in pain and 2-22% in disability, and cognitive factors 15% in pain and
4-14% in disability. Pain was the strongest disability predictor but respondent and
cognitive factors added independently to explain, respectively 0-8% and 2-10% of the
disability variance. Best predictors were pain-related fear and catastrophizing; second
best were avoidance behavior, hypervigilance and negative self-statements. These
predictors explained, however, not only differences between but also within patients in
time-of day and days. This underscores the importance of daily proces measurement of
pain and psychological variables in CBPD research and clinical practice. Last,
immobility due to the pain seemed to increase when pain exists between 6 and 12
months; catastrophizing and avoidance behavior appeared to become more powerfﬁl in
stirring immobility and physical impairment when pain becomes (persistently)
chronic.

The results of this study are reliable and unique due to the scrutiny of the method and
careful selection of subjects. The results confirm that pain only partly explains

disability and substantiate the relevance of psychological variables in CBPD disability

and pain report.



1. Introduction
1.1. The problem of chronic pain and implications for research

Chronic pain is a pressing problem. Past estimations of it’s economic costs produced a
figure of $ 40 billion per year for the United States (Aronoff et al., 1983). More
recently chronic pain was acknowledged as a major health problem afflicting 90
million Americans at any given time (Willis, 1992) and striking at least one quarter of
the industrialized populations (Seers, 1992). These alarming signs instigated
epidemiological studies conducted since 1986 in the United States, Canada, the United
Kingdom, Scandinavia, Germany and New Zealand. A comparative review revealed
that the prevalence of chronic pain varies between 2% and 40% of the populations and
that neither research method nor definition of chronicity could explain the differences
(Verhaak et al., 1998).

Hence it seems that the phenomenon of pain by itself is problematic. Even today pain
is considered a ‘mysterious and elusive aspect of illness’ (Taylor, 1999, p. 301). In
1986 the IASP coined the criteria for the classification of pain, in order to gear clinical
practice and research in this area. Pain was defined as ‘an unpleasant sensory and
emotional experience associated with actual or potential tissue damage, or described in
term of such damage’ and chronic pain as ‘pain that persists beyond the normal time
of healing (...)” (IASP, 1986). Subjective aspects in these definitions complicate the
phenomenon of pain: tissue damage and physical lesions are not essential for pain to
occur and medical explanations of it’s persistence are insufficient. Thus, clinicians and
researchers lack a decisive standard for the objectification of pain. Those who bear it
too may lack an external criterion for their very symptoms, because pain is not
exclusively sensory but also an emotional experience. Pain is scientifically
acknowledged as a multidimensional phenomenon: nociception, e.g. the physical
origin, is at the core of pain, but the dimensions of ‘pain experience’, ‘suffering’ and
‘pain behavior’ are also distinguished (see Loeser’s model presented by Raspe and
Kohlman, 1994). Personality and social factors such as toughness, secondary gains
and cultural values increasingly determine the latter three dimensions, which adds to
the complexity of pain, especially when it becomes chronic. Chronic pain is called

‘benign’, when the pysical origin of the complaint is unknown.



1.1

For the purpose of pain research, the subjective nature of pain implies that selfreports
of patients are the unit of measurement and the multidimensional nature of pain
necessitates a multidimensional design. The Netherlands Organization for Scientific
Research (NWO) adopted this view in supporting two related studies of the chronic
benign pain disorder (CBPD): The Netherlands Institute of Primary Health Care was
commissioned to estimate the incidence and prevalence of CBPD in a
muitidimensional national survey. The Department of Health Psychology at Utrecht
University was entrusted to monitor CBPD characteristics, potential determinants of
chronicity and CBPD consequences with a computer diary. For both studies patients
were recruited from a national GP’s network, representative of Dutch primary health
care. Participants suffered from pain for at least 6 months, which was the most
prominent aspect of the clinical presentation to the GP, had let to obvious discomfort
and disability in daily life for at least one month and justified clinical attention
(Kerssens et al., submitted).

Results of the diary study regarding the reliability and validity of the computer diary
and the characteristics of CBPD have been published (Peters et al., 2000). The focus
of the present paper is on the associations between potential determinants of chronicity

and, respectively, pain report and disability.
Determinants of chronicity and aspects of disability

Determinants of chronic pain are factors, which contribute to maintain pain beyond
the normal time of healing. According to psychological theory, pain may be sustained
by operant, respondent and cognitive factors (Lousberg, 1994): these factors may
influence the chronicity of pain and the disability that follows from pain. We will
briefly elucidate this.

Operant factors. Fordyce (1976) was the first to apply operant learning theory to the
field of chronic pain. Expressions of pain and disability are potent signals, which elicit
strong responses from others. Due to operant conditioning, these expressions can
come under the control of immediate reinforcing consequences experienced by the
patient. Family members, in particular the spouse or partner, are inclined to respond
with understanding, support or help and may discourage active and healthy behavior.
When spouses remain supportive, such positive attention may inadvertently maintain

or in fact increase the expression of pain and disability (Turk, et al., 1996). Positive
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associations between pain and spousal reinforcement of pain behavior have been
reported from experimental studies in healthy subjects (Lousberg, 1996; Linton and
Gotestam, 1985) and in CBPD (Romano, et al, 1995, 1992; Lousberg, et al., 1992;
Turk, et al., 1992; Flor, et al., 1989, 1987; Blok, et al., 1980), several of which also
reported associations between reinforcement and (physical) activity (Lousberg, et al.,
1992; Flor, et al., 1987), physical impairment (Romano, et al., 1995) or pain
interference with daily life (Flor, et al., 1989). Punishment, another proces in operant
learning, was studied in CBPD in terms of passive or ‘downward’ --e.g. decreased
positive-- spousal reinforcement (Lousberg, et al., 1996; Flor, et. al., 1987; Block, et
al., 1980). Operant increase of well behavior, in terms of speeding up walking by
CBPD patients in response to contingent positive reinforcement was demonstrated by

Geiger, et al. (1992).

Respondent factors. Since reduction of movement usually promotes the healing of

acute pain, fear of pain and of activities that are expected to result in pain motivate
avoidance behavior. This constitutes the basis for models of classical conditioning
(Turk ahd Flor, 1999; Turk, 1996; Philips, 1987) with paintelated fear (fear of pain
and movement) as the key conditioned stimulus (CS) and avoidance behavior as the
key conditioned response (CR). According to Turk and Flor (1999) pain-related fear
may --in pain due to an injury-- over time act as a CS for sympathetic activation,
tension increases and avoidance of activity (CR’s) and this CS-CR chain may persist
after the original unconditioned stimulus (e.g. injury) and response (e.g. pain) have
subsided. On the other hand, pain related to sustained muscle contraction in the
absence of injury may be regarded as an unconditoned stimulus for sympathetic
activation and for tension increases (unconditioned responses), which elicit more pain
and instigate avoidance learning. Here painrelated fear may over time operate as a CS
for avoidance of behavior (CR), even when the nociceptive stimuli and related
sympathetic activation are no longer present. Through respondent conditioning and
stimulus generalization, expanding numbers of originally normal or pleasurable
activities will elicit fear and aversion and be avoided. In chronic pain patients
overprediction of pain may fuel generalized and excessive avoidance behavior in the
absence of nociceptive stimulation, which is resistant to change as long as avoidance
succeeds in preserving the overprediction from repeated disconfirmation (Turk and
Flor, 1999). Empirical studies in chronic pain showed that pain-related fear (fear of

pain and movements that may induce pain) and avoidance behavior were related to
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disability (Mc Cracken et al., 1996; Vlaeyen et al., 1995a,b; McCracken et al., 1992),
but pain-related fear was also related to pain report (McCracken et al., 1996) and to
the reporting of non-specific bodily sensations (McCracken et al., 1998). Recent
evidence suggests that chronic pain patients who fear their pain pay selective attention
to threatening bodily sensations (Asmundson et al., 1999; Crombez et al., 1999). In
turn, selective attention --or hypervigilance-- seems to induce increased detection and
amplification of bodily sensations (Schmidt et al., 1994; Barsky & Klerman, 1983).
Since attention to pain was shown to be related to pain report and predicted disability
independent of pain intensity in CBPD (McCracken, 1997), hypervigilance to bodily
sensations may be highly relevant to the maintenance of chronic pain in the context of
respondent pain-related fear and avoidance behavior.

Cognitive factors. Cognition and affect are strongly interrelated and gear behavior in

concert. In pain, negative cognitions are thought to aggravate the suffering and to
influence the behavioral expression of pain. Recently there is accummulating evidence
of the positive association between catastrophizing and pain report in patients with
chronic pain (Sullivan et al., 1998; Burckhardt et al., 1997; Geisser et al., 1994). Other
cognitions related to pain report are negative self-statements (Gilet al, 1990) lack of
control over the pain (Toomey et al., 1991) and hopelessness/helplessness (Boston et
al., 1990; for a review see Jensen et al., 1991). Disability was found to be associated
with the conviction of CBPD patients that pain and disability belong together (Riley et
al., 1988). Catastrophizing was also found to be related to disability (Sullivan et al.,
1998; Keefe, et al., 1989; Turner and Clancy, 1986) even when the analysis was
controlled for pain intensity.

Disability. Disability is primarily a consequence of pain. This is plausible with regard
to the first stages of developing a pain problem, when activity reduction is a direct
means to ameliorate pain or avoid a pain increase. In chronic pain, however, impaired
physical functioning and activity level may become central and persist relatively
independent from pain occurrence or intensity. Linton (1985) found that, although 30
chronic back pain patients repoﬁed a connection between pain and activity in a global
interview, in a test situation no significant association was found between pain
intensity and actual activity level, measured by self-monitoring or observed behavior.
On the other hand, Wadell et al. (1992) showed that pain intensity explained 10% of

the variance in the physical impairment experienced from chronic low back pain and



in one of the earliest studies in this matter pain report was weakly related to the levels
of self-reported activity (Fordyce, et al., 1984).

In our view, disability in CBPD has more aspects than impaired physical capacity and
activity: mental capacity could also be considered, while activity should be
distinguished from mobility and the impairment in both variables should be tailored
specifically to pain. This would imply measures relying on self-assessment (physical
and mental capacity) and measures of behavior (activity hampered by pain and

immobility due to the pain).

1.2. Focus of the study

The present study distinguishes itself from all of the above mentioned studies in one
important aspect. In contrast to focussing primarily on between-persons associations,
the method of data acquisition and analysis of our study pursues estimates of within-
person telations between intensively measured daily process variables, while the
influence of between-persons differences in the variables is estimated simulatenously.
That is to say: the within-person processes in their natural setting are central to the
study and it is on the basis of the within-person analysis that important between-
person differences are aimed to be established. This is important because of the known
differences in between- and within-person correlational outcomes and the fact that
significant between-persons associations can emerge even without the occurrence of a
single significant within-person association in the study subjects (Tennen and Affleck,
1996). In accounting for this, the approach of our study is in accordance with recent
* developments in health psychology research that focus on the quest for intraindividual
processes over time (Affleck et al., 1999).
Figure 1 displays the multidimensional model of CBPD, which geared the diary study.
Each cell of the model was represented by sets of diary items. The present paper
focuses on the left-hand part, e.g the associations between potential determinants and

CBPD. Relations with consequences (see right-hand part) will be addressed in a future

publication.



Thus, the research issues concern the associations between potential determinants of

CBPD and, respectively, pain report and disability:

1. Are operant, respondent and cognitive factors predictive of pain report?

2. Is pain report predictive of 4 aspects of disability?

3.a. Are operant, respondent and cognitive factors predictive of 4 aspects of disability?

3.b. Are these factors predictive of disability, when the analysis controls for the impact
of pain on disability?

4. Do the predictions differ in patients with a shorter or longer pain duration?

2. Methods

2.1. Subjects

The study included 80 subjects (women: 71%, men: 29%), aged between 18 and 60
years (mean 40.6, sd=9.7). They suffered from pain with an unknown nociceptive

substrate for an average of 66 months (sd=86). The pain characteristics have been

described elsewhere (Peters, et al., 2000). Subjects were homemaker (20%), employed

(40%) or received a disability pension (40%). Recruitment continued until two groups,

matched for pain location, age, sex, martial status and education were formed who

suffered form pain shorter than or equal to 12 months (N=40; mean pain duration: 7.2

months) or longer than 12 months (N=40; mean pain duration: 125,6 months). Patients

were recruited from the survey sample of 344 CBPD patients (N=44) and --in order to

find enough patients with a pain duration of less than 12 months- through

physiotherapists (n=30) and a newspaper announcement (n=6).

Since the diary study focused on the determinants and consequences of chronic pain,

comparisons between patients with a short duration of pain (who may recover within

the normal time of healing) and those with pain of substantially longer duration were

of particular importance. Therefore, group 1 was broken down in two subgroups of
patients who had suffered from pain for 3-6 months (n=15) and for >6-12 months

(n=25). These subgroups were again comparable with respect to age, sex and martial
status and differences in level of education and extent of full-time work were not
significant. Pain severity was equal, the use of medications (mostly nomnsteroid

analgesics) similar but pain location according to the IASP classification differed in
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the three groups. Pain in more than 3 major sites of the body was reported by,
respectively, 32% of the patients with pain >12 months, 8.3% with pain for >6-12

months and 6.7% with pain for 3-6 months.
2.2. ESM measurement and diary

Data were collected 4 times per day for 4 weeks employing the Experience Sampling
Method (ESM) (Delespaul, 1995). ESM is a signal-controlled diary method for the
repeated recording of momentary state measures within the real-life environment. It is
particularly well suited to investigate the dynamics of physical, mental and behavioral
processes as well as their interactions, because of the large number of measurements,
unbiased by anticipation or retrospection due to the prompting of selfreport by a
randomized signal. In addition, ESM is unobtrusive and comes closest to an in-vivo
observation of a subject (de Vries, 1992; de Vries and Delespaul, 1993). The ESM-
diary was implemented on palmtop computers (PTC’s). PTC’s increase the reliability
of ESM by controlling the signals, preventing the subject from reviewing previous
records and registering the exact time of the signal and the response, as well as the
number of missing recordings (Affleck et al., 1996; Sorbi et al., 1996). In the present
study the beeping signal occurred randomly within four predetermined time frames
between 8.00AM and 9.30PM'. Unanswered signals were repeated after 5 minutes
and, when not answered, were coded as missing recordings. Subjects were allowed to
voluntarily skip one signal in succession in case of inconvenience. In addition to the 4
beep diary recordings per day, subjects were required to fill in a morning diary
immediately after waking up and an evening diary before going to sleep.

The beep diary contained 84 items covering all of the cells of the CBPD-model (see
figure 1) and took about 5 minutes to complete. The number of items displayed in the
computer diary ranged between 31 and 84, because the appearance of many items
depended on the presence of pain, while other items depended on the presence of
significant others. The morning diary contained 12 items to assess pain and sleep
quality; the evening diary consisted of 30 items to assess pain, causal attributions of
pain, sickness leave, medical consumption and satisfaction with role functioning. Most
items were answered on 7-point scales, anchored 1=not at all, 4=moderate, 7=very

much and anchored 1=none, 4=moderate, 7=severe for pain intensity. Yes/no answers

! Between, respectively, 8-11.00AM; 11.30AM-2.30PM; 3-6.00PM; 6.30-9.30PM



were also used; open answers were incidentally required and could be typed in. Each

diary ended with an opportunity for comments and with thanks for the recording.

2.3. Construction of the diary

The selection of diary items was grafted upon questionnaires commonly used with
pain patients, in particular instruments, which yielded significant empirical outcomes
relevant for CBPD. A literature review geared the selection of contructs most
representative of each of the cells of the CBPD model (see figure 1). When more than
one instrument represented a given construct we choose the instrument, employed in
the survey study. In addition, most instruments provided several items for the same
construct. These were aggregated into one more general formulation. Consistent with
our aim to limit the time to a maximum of 5 minutes per signaled recording, each
construct was generally covered by no more than 2 to 3 items. In the cases that items
from research instruments were not available, we constructed items and these were
subjected to a procedure of inter-judge accordance. All of the diary items were
formulated according to specific ESM requirements. Most important is the
formulation in terms of self-statements (e.g. “right now, I ...”), in order to focus on
the momentary state and mimic the internal dialogue of the respondent. Formulations
were as short and simple as possible and spoken language was preferred to written
language. In order to circumvent the introduction of response sets and aversiveness of
the diary due to a predominance of negative items, care was taken to maintain a
balance between positive and negative formulations. All items were screened for
ambiguity or double negations and a pilot study was conducted in 4 CBPD patients,
which demonstrated the feasibility of the method, proved that the procedure was well

tolerated by the patients and led to minor changes in the content of the diary.

2.4. Content of the diary

Pain intensity. Fach diary started with the assessment of pain intensity by means of 2
questions: “right now I feel pain?”; if yes’: “how much pain do I feel right now?”
(1=none to 7=severe). Then an open question appeared (“where do I feel the pain?”)

with the opportunity to report several pain locations. Below we will list the items

2 If “no’ was entered, all items referring to having pain were automatically skipped in the diary.
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included in the diary to measure operant, respondent and cognitive factors and
disability.

Operant factors. In accordance with operant conditioning theory the diary contained
items covering reinforcement as well as punishment by others of the patients’ pain
behavior and well behavior. All items were adapted from the MPI-DV (Lousberg and
Groeman, 1993; Kerns, et al., 1985) and modified where necessary. Preparatory
questions served to determine the context of the recording: “where am I?” (open
answer); “am I alone?”; if no: “who is/are with me?” (open answer) “he/she/at least
one of them knows that I am in pain?’; if yes: “how does he/she know that I am in
pain?” (open answer). In order to tailor the operant items explicitly to the patients’
pain, these items were then introduced by “how does he/she respond to my pain?” The
operant items listed below were answered on a 7-point scale (1=no to 7=very much):

reinforcement of pain behavior

= “he/she is particularly kind to me”
= “he/she spares me”

“he/she takes over duties”

“he/she takes care of me”

punishment of pain behavior
»  “he/she ignores my pain”
»  “he/she is bothered by my pain”

reinforcement of well behavior
= “he/she encourages me to go on”
=  “he/she encourages me to be active”

punishment of well behavior
»  “he/she indicates that I should take rest”
= “he/she notes that I demand too much of my body”

Respondent factors. Grafted upon the key elements of classical conditioning models in

CBPD, the diary included items for pain-related fear and avoidance behavior; because
hypervigilance was strongly assumed relevant in this context it was also covered in the
diary. The fear items were adapted from the FABQ (Waddell et al., 1993) and the TSK
(Vlaeyen et al., 1995b). The remaining items were constructed, because of lack (in
case of hypervigilance) or insufficient specificity (see Wadell, 1993; Mc Cracken, et
al., 1992; Hoppe, 1985, in case of avoidance behavior, which was decided to be
tailored to physical activity) of available instruments. Responses were again provided
on a 7-point scale (1=no to 7=very much):

pain-related fear
»  “right now I am afraid to move because of the pain” (with pain)
“ ...I am afraid to move, because this may provoke my pain” (with no pain)

LI ...the pain will become worse if I move just a little bit” (with pain)
11



“ ...the pain will reoccur if I move just a little bit”” (with no pain)

avoidance behavior
= “right now I avoid physical exertion that may worsen my pain” (with pain)
“ ...I avoid physical exertion that may trigger my pain” (with no pain)

hypervigilance
*  right now...I feel everything that is happening in my body”

Cognitive factors. Conform the empirical evidence of cognitive factors in CBPD, the

diary covered items for catastrophizing, optimism, control and negative self
statements. Nineteen instruments were screened and the final formulation of the items
was borrowed from 5 questionnaires: the CSQ (Rosenstiel and Keefe, 1983), PCQ
(Boston et al., 1990), INTRP (Gil et al., 1990), PCL (Vlaeyen, 1991) and MPIDV
(Lousberg and Groenman, 1993). All items were answered on a 7-point scale (1=no to

7=very much). In addition, an open item for pain attributions was included in the

evening diary:

catastrophizing
= “right now...I feel that I will never be well again”
L ...I think it is terrible to have such pain”
= ...the pain is to much for me”
optimism
*  “right now...I am convinced that my pain will subside again”
o« ...I continue to be optimistic in spite of the pain”
control
*  “right now...there is something / can do to ease my pain”
“ ...I'am able to tolerate the pain well”

negative self-statements
*  “right now...I blame myself for having pain”

LI ...I burden others with my pain”
LI ...I feel useful” (recoded)
attributions

*  “today my pain was influenced most by ...” (open answer)
*  “this made my pain ... (better / no impact / worse)

Disability. Seven questionnaires were screened for the purpose of constructing items
for the diary. The present paper is confined to 4 aspects: physical capacity, mental
capacity, interference of pain with activities and immobility due to the pain. Pain
interference and immobility were assessed in context of the beeping signal. Since the
questionnaires reviewed were cross-sectional instruments, these could not gear the
formulation of these items. The items for physical capacity were partly directed by the

MOS short form health survey (SF-36; Ware and Sherbourne, 1992). The researchers
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designed the items for mental capacity. Response categories differed for each of the

constructs:

physical capacity (answered on a 7-point scale ranging from 1=no to 7=very much)
»  “right now I am able to...sit”

«“ ...stand upright”

«“ ...walk”

“ ...walk stairs”

« ...walk fast or run”

“ ...do moderately strenuous work (like vacuum cleaning)”

«“ ...do very strenuous work (like moving furniture)”

mental capacity (answered on a 7-point scale ranging from 1=no to 7=very much)
»  “right now I am able to...do mental work”
LI ...concentrate on my work”

pain interference with activities
»  “what did I do at the moment of the beep?” (open answer)
»  “the pain interfered with this activity” (7-point scale, 1=no to 7=very much)

immobility due to the pain (answers y/n)
»  “at the moment of the beep I was: walking/standing up/sitting/laying down”

» T was (sitting/laying down) because of the pain”
2.5. Procedure and characteristics of the diary data

After recruitment patients were visited at home for a briefing session, including
instruction, demonstration and practice with the PTC and ESM-diary, explanation of
the general procedure and the signing of an informed consent form. Participants were
contacted by telephone 2-3 days later, and after 2 weeks of diary recording, for a
second and a third briefing. During the 4 weeks of recording telephonic assistance was
made available in the case of problems. After completion of the 4 weeks of recording
patients were visited for a debriefing interview, receipt of a remuneration of fl. 100,=
and collection of the PTC.

According to the debriefing interview all participants regarded the 4 weeks of
recording as representative of their normal life. Most subjects carried the PTC for
exactly 4 weeks (n=74); 3 subjects carried it for a shorter (3-4 wks) and 2 for a longer
period; the recording of one subject was stopped after 2 weeks because of an
exceptionally large number of technical problems. The number of recorded beep
diaries ranged from 40 to 140 (mean: 108.4). Of these signals, 12.1% were either
skipped by the subjects or not responded to and 5.1% were missed due to problems
with exchanging the PTC memory card, empty batteries or a specific technical

problem, which accounted for the missing of several entries in succession in several
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cases. Non response was not related to time of day. This left us with 7146 valid entries
of the beep diary (mean 89.3; range 30-115). Of the morning- and evening diaries
respectively 7.9% and 10.1% were missing due to skipped entries and technical
problems. Completed were 1979 morning diaries (mean 24.7; range 3-32) and 1937

evening diaries (mean 24.2; range 4-32).
2.06. Data preparation

Pain report was calculated for each beep diary and could range from no to severe
pain. Regarding the remaining constructs scores of items representing the same
construct were summed, after the recoding --where relevant-- of negatively formulated
items. For the operant factors, only beep diaries recorded when the spouse or partner
was present entered the analyses (N</=1476 cases). Respondent factors were assessed
in each beep diary, but the wording depended upon the presence or absence of pain.
The cognitive factors were tailored to thoughts and feelings regarding current pain; the
items thus appeared in the beep diary only when pain was reported (N</=5062 cases).
‘Attributions’ were assessed once per day in the evening diaries; open answers were
coded post-hoc as either an external/somatic or an internal/psychological attribution
and the totals of both were calculated per subject. In order to obtain a single score,
each subject was then classified on a 5-point scale for attributional style (almost
exclusively  external/somatic; ~ mostly  external/somatic;  mixed;  mostly
internal/psychological; almost exclusively internal/psychological). Regarding
disability, ‘pain interference’ was assessed only when pain was present but
irrespective of what type of activity the subject was involved in, while ‘physical-* and
‘mental capacity’ and ‘immoblity’ were assessed in each beep diary. For ‘immobility’
a score of ‘2¢ was asigned when a subject was laying down because of the pain, a
score of ‘1> when he/she was sitting because of the pain and a score of ‘0° applied to

all other cases, e.g. of walking, standing, sitting or laying down butnot because of the

pain.
2.7. Data analysis

The 4-week collection of data within 4 predetermined time-frames and with a morning

and evening diary per day led to measurements that vary in time throughout the day, in
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days 4nd between subjects. Multilevel regression analysis (MIwiN; Multilevel Models
Project, 1998) was employed to determine the associations between the variables at
these different levels. On the basis of a statistical model, which accounts for the
various dependencies (Goldstein, 1995; Bryk & Raudenbusch, 1992) the total variance
of the dependent variable is devided into 3 parts, accounted for by differences
between, respectively, the subjects, the days and the time-points per day. The
independent variables in the regression model may explain (part of) the variance at
each of these 3 levels.

The testing of research issue 1 was conducted separately for each of the 3 sets of
psychological variables (e.g. operant, respondent and cognitive factors) as predictors
of pain report. For issue 2, pain report was tested as predictor of each of the 4

disability variables. For issue 3 each of the 3 sets of psychological variables was again

tested separately as respective predictors of the 4 disability variables. Issue 4 was dealt
with as part of all of these analyses.

In each of the regression analyses the variables were entered in fixed order and in
successive steps. After each step non-significant predictors were removed. In step 1,
the various predictor variables from the diary were entered, together with time and
time? to control for potential linear and U-shaped trends in the dependent variables,
induced by time-of-day. In step 2, pain duration was entered to test for between-group
differences in the dependent variable’. Pain duration was coded with a dummy
variable for 2 separate comparisons. Patients with pain for 3-6 months (n=15; code 0)
were compared to patients with pain >6 months (n=65; code 1) and patients with pain
for 12 months (=40, code 0) were compared to patients with pain >12 months (n=40;
code 1). In step 3, interaction terms were entered in the equation. Interactions between
pain duration and variables, which had emerged from step 1 as significant predictors,
established whether the predictive power of these variables differed for patients with a
shorter and longer pain duration (issue 4). Interaction terms were constructed by first
centering the variables identified in step 1 as significant predictors and subsequently
establishing the random variance of these centered variables at the subject level.

In order to test the psychological variables as predictors of disability (issue 3), three
models were specified. Model I tested the power of the operant, respondent and

cognitive variables respectively, in predicting disability (issue 3a). The models 2 and 3

3 Attributions’ was entered also in step 2, since each subject had received one score for ‘attributional
style’ (see data preparation).
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were employed to predict disability by psychological variables, while controlling for
the impact of pain (issues 3b). Model 2 tested pain and model 3 tested the
psychological variables and pain as predictors of disability. The power of
psychological variables in predicting disability when controlled for the impact of pain
was established by subtracting --per level-- the proportions of the total variance

computed with model 2 from the proportions of the total variance computed with

model 3.

3. Results

Provided are the MLn-results regarding the prediction of, respectively, pain report by
psychological variables (table 1), disability by pain (table 2) and disablity by
psychological variables énd by pain (tables 3-6). Significant predictor variables with
beta coéfficients indicating their relative predictive power are presented per equation
in the tables 1-6. These tables also show the distribution of the total variance over the
3 levels (subject, day, time) and --per level-- the percentages of explained variance,
obtained with each model. Table 7 summarizes the results. Provided are the
proportions of the total variance® in pain report and in disability that were explained
by psychological variables. The relatively strongest predictors of each of the disability
variables are also presented.

Before we turn to answering the research issues we point out that the dependent
variables differ regarding the distribution of variance over the 3 levels (tables 1-2°).
Most of the variance in pain report (53-57%) and in mental (63%) and physical
capacity (76%) was found at the subject level. In interference of pain with activities
and in immobility due to the pain most of the variance was found at the time level
(59% and 80%, respectively). The variance at the day level was relatively small, both
in pain report (11-13%) and in disability (6-12%).

4 For example: the variance in pain report explained by operant factors on the subject level is 10% of 57%
of the total variance (see model 1,table 1) that is 5.7% (see table 7).

* Table 2 provides the largest numbers of observation of the disability variables.
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3.1. Prediction of pain report by psychological variables (issue 1)

A significant positive association occurred between time-of-day and pain report (see
table 1): pain increased during the day and, given the negative curvilinear trend in
time, the increase leveled down with time-of-day. Except for cognitive attributions, all
psychological variables tested within the 3 sets appeared as significant predictors of
pain report. Differences between subjects generated the largest proportions of the total
variance (see table 7): at this level operant factors explained 5.7%, respondent factors
20.7% and cognitive factors 14.8% of the total variance. The psychological variables
also explained 1.2 to 9.5% of the time - and 2.2 to 4.7% of the day variance. Since
pain also depended on time-of-day, (curvi)linear trends in time contributed to the
explained variance in the analyses of particularly the respondent and cognitive
varibales.

Beta coefficients in table 1 indicate the relative predictive power of variables per set of
psychological predictors. Three almost equally powerful operant predictors emerged:
pain report increased with reinforcement of pain and punishment of well behavior
(beta’s: .186; .141) and decreased with punishment of pain behavior (-.161). The
respondent and cognitive variables, on the other hand, differed in predictive power:
pain-related fear appeared clearly as best (.342) and hypervigilance as second-best
(.197) respondent predictor and catastrophizing (.460) as strongest cognitive predictor

of pain; these variables were associated with increased pain report.

3.2. Prediction of disability by pain report (issue 2)

Table 2 shows that significant and substantial associations occurred between time-of
day and 2 disability variables. During the day mental capacity increased (beta: .219)
but the increase equalized with time-of-day (-.299), while immobility decreased (-
.278) but the decrease subsided with time-of-day (.342).

Pain report explained small proportions of the total disability variance at the time (1.2
to 4.0%) and at the day level (1.1 to 3.5%) but at the subject level explained
substantial proportions in impaired physical capacity (19.8%), and pain interference
with activities (8.6%). In concert with time and time?, pain also explained 7.6% of the

subject variance in impaired mental capacity and 3.9% in immobility due to the pain.
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All disability variables were significantly and with substantial power predicted by pain
report: physical (beta: -.315) and mental capacity (-.230) decreased with pain, while
interference of pain with activities (.322) and immobility due to the pain (.343)

increased with pain.
3.3. Prediction of disability by psychological variables (issue 3)

The results, concerning issue 3a (see model 1 in the tables 3-7) can be summarized as
follows. Operant factors appeared as weak predictors of diasability (beta’s <.1 in 3/4
of the testings). Exceptions were the prediction of immobility and of mental capacity.
Three of the 4 operant factors contributed to explain 2.3% of the subject and 3.7% of
the time variance in immobility: immoblility due to the pain decreased with spousal
reinforcement of the patients’ well behavior (beta: -.202) and increased with
punishment of well (.194) and reinforcement of pain behavior (.161). In addition,
operant factors explained 3.3% of the subject variance in mental capacity: punishment
of well behavior contributed most to the prediction and was related to impaired mental
capacity (-.134).

In contrast, respondent and cognitive factors explained substantial variance in
disability. Respondent factors explained impaired physical capacity (22%), pain
interference (10,2%), impaired mental capacity (6.3%) and immobility (3.2%). In all
variables, but especially in physical capacity (beta: -.336) and pain interference (.383),
pain-related fear appeared as the strongest predictor: it was related to decreased
physical and metal capacity and to increased pain interference and immobility.
Cognitive factors explained impaired mental (13.9%) and physical capacity (10%),
pain interference (9.2%) and immobility (4.2%). Here catastrophizing stood out as the
most prominent predictor of increased disability (.182; -.297) with the exception of
impaired mental capacity, which was best predicted by negative self-statements.

Of particular interest now is whether the psychological variables predict disability,
when the analyses controlled for the impact of pain (issue 3.b, see model 2 and model
3 in the tables 3-7). Pain was the best predictor of disability in 9 and the second-best
predictor in 2 of the 12 sets of analyses. Only in mental capacity did painnot occur as
the prominent predictor.

However, psychological variables remained as predictors, notwithstanding the

predominance of pain in the disability prediction. When pain was accounted for
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(models 3-2), operant factors continued to significantly explain 2% of the subject
variance in mental capacity. Respondent factors, however, persisted in significantly
explaining substantial subject variance (8.6%) in physical capacity, as well as some
variance in pain interference (3%) and mental capacity (1.9%). Pain-related fear
remained the strongest predictor, associated with increased pain interference (beta:
.304) and decreased physical and mental capacity (-.244; -133). Likewise, cognitive
factors endured in explaining substantial subject variance (9.9%) in mental capacity
and some variance in physical capacity (3.1%), pain interference (3.2%) and
immobility (2.1%). Here catastrophizing remained the strongest predictor, associated
with increased pain interference (.202) and immobility (.109) and decreased physical
(-.116) and mental (-.097) capacity. Negative self-statements about the pain appeared
as the second-best cognitive predictor: it was negatively associated with mental (-.152)
and physical (-.075) capacity and positively associated with immobilty (.107).

Thus pain did not whipe out the predictive power of, particularly, the respondent and
cognitive factors. Pain also did not affect the relative power of the psychological
factors within sets of analyses (see model 1 and model 3 beta’s). It is noteworthy here
that cognitive factors were stronger than pain in predicting mental capacity; that
catastrophizing equaled and pain-related fear exceeded pain in predicting interference,
even though pain was likely to lead this prediction, because interference was assessed
only when pain was actually present; and that operant spousal responses to well

behavior clearly contributed to pain in predicting immobility in CBPD.
3.4. Differences in prediction in patients differing in pain duration (issue 4).

The ps?chological prediction of pain report (issue 1) did not differ significantly in
patients with a shorter or longer pain duration. This was not the case in the prediction
of disability. First, in the testing of pain as predictor of disability (issue 2), pain report
interacted significantly with pain duration in predicting immobility (beta: .193),
adding 4% to the explained subject variance: patients with pain >6 months exhibited a
stronger association between pain and immobility than patients with pain for 3-6
months. Second, the testing of psychological variables as predictors of disability,
controlled for pain (issue 3b, see table 7), yielded 3 significant interaction effects,
which added, however, only 1% or less to the explained subject variance. Patients with

pain >6 months produced stronger associations than patients with pain for 3-6 months
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between, respectively, avoidance behavior (.266) or catastrophizing (.280) and
immobility; patients with pain >12 months exhibited a stronger association between
catastrophizing and impaired physical capacity (-.133) than patients with a- shorter

pain duration.

4. Discussion

The present study employed a 4-week electronic ESM-diary to investigate potential
psychological determinants of chronic pain and disability in 80 CBPD patients. The
method was well tollerated, produced compliant and reliable recordings (>82% valid
entries; >7100 diaries) and detected between-patient differences in pain and responses
of significant others, not detected by cross-sectional questionnaires (Peters, et al.,
2000). The central issue of the study was to establish predictors of pain report and
disability and to determine whether these predictors differed in patients with a shorter
and longer pain duration. Since the ESM-diary generated data that varied between
subjects, in days and in time-points per day, multilevel regression analysis was used to

establish differences between patients, while taking into account within-subject

differences in days and time-of-day.

The random variance in pain intensity and 2 disability variables (physical and mental
capacity) was found primarily on the subject level and to a smaller extent on the time-
and day level. This means that pain intensity, physical and mental capacity appeared
over weeks as relatively stable CBPD characteristics reflecting between-subject
differences but --given the time variance-- also reflect momentary states during the
day within the patients.

The study also revealed significant time trends in part of the variables. Pain intensity
and mental capacity increased, while immobility due to the pain decreased during the
day and all of these trends equalized at the end of the day. Time of measurement thus
partly characterizes these variables. Time measurement during the day should therfore
be taken into account in CBPD research and clinical assessment.

It is noteworthy here that immobility and pain interference exhibited the largest
random variance nét between subjects but in time-of-day. One explanation may be the

impact of pain (shown to depend partly on time-of-day), since immobility had entered
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the analyses only when it was due to the pain and interference with activities had een
assessed only when pain was present. Another explanation is that mobility and
activities (in the measurement of interfer<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>