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INTRODUCTION

Interpersonal problem-solving, low back pain, pain-related fear, failure expe-
riences, and secondary prevention, five themes that appear to Ix* scarcely con-
nected. The introductory chapter will sketch the hypothetical relationships
between these themes, which conceptualize the contents of this thesis.
Problem solving, the starting point of this chapter, has frequently Ix'en applied
in health problems, but not in the field of pain. In this thesis, it is hypothesi-
zed that problem-solving skills may have important value in the treatment and
prevention of chronic pain. In the second section, low back pain, a target
health problem in most western industrialized countries, is defined and des-
cribed in order to work out and evaluate possible solutions in this thesis.
Contemporary theories of pain, stress the importance of a biopsychtxsodal
approach to the problem. In this context the role of pain-related fear will Ix*
discussed. The third section will describe how problem solving and low back
pain may hypothetically be related. The role of failure experiences is one of
the issues introduced in this context. The fourth section shows how seconda-
ry prevention of low back pain incorporates several ideas presented in the
foregoing sections and applies these to the problem of pain. Finally, research
questions will be formulated to be dealt with in the subsequent chapters of
this thesis.

PROBLEM SOLVING

Problems rarely tend to be fixed and static, but rather are conceptualized as
"the normal ebb and flow of living life", a constantly fluctuating process that
needs to be handled with flexibility and adaptability on the side of the pro-
blem solver (D'Zurilla & Goldfried, 1971). From the early 1970s the focus of
research in problem solving began to shift from non-social and abstract pro-
blems to interpersonal and actual problems (Platt, Prout, & Metzger, 19H7). In
this thesis problem solving' refers to the latter. Initially, D'Zurilla and Goldfried
(1971) suggested that a person's ability to cope with the world Ix; largely
determined by the effective use of problem solving skills. According to their
theory, the process of problem solving consists of 5 steps: a) problem orien-
tation, b) problem definition and formulation, c) generation of alternatives, d)
decision making, e) and solution implementation and verification (Figure 1).
Later, the problem solving theory was extended by the idea that originally anti-
cipated goals, desires and consequences may alter as well. Thus, the effective
problem solver must not only recognize that problems ask for a flexible use
of problem solving skills, but also that a situation may ask for several interde-
pendent solutions in which a feedback process is critical in guiding later deci-
sions in an evolving process (Kanfer & Busemeyer, 1982). Subsequent to this
initial theory, a tradition of research was started regarding the problem-solving
process as it relates to human adjustment and development of social compe-
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tence. Especially the identification of thinking processes that underlie the suc-
cessful solution of intra- and interpersonal problems, and the development of
programs for groups with difficulties in these processes were main directions
in the social-competence tradition (Spivack, Platt, & Shure, 1976). It was hypo-
thesized that: a) interpersonal cognitive problem-solving skills (ICPS) are lear-
ned; b) differences in ICPS have different significance for the social adjustment
and mental health of the individual, depending on age; c) manifest deficiency
in ICPS in an individual may reflect: i) insufficient learning of these skills, ii)
blocking of such thinking due to interfering emotions, or iii) deterioration of
such thinking; and finally d) therapeutic and preventive programs that enhan-
ce the o|ieration of ICPS will increase social adjustment and prevent the indi-
vidual from developing psychological dysfunction (Platt et al., 1987).
The social-competence theory instigated the application of ICPS-therapy in
(mental) health care settings, and especially in those disorders in which there
was MibM.mn.il interference of emotions, among others in depression (Arean et
al.. 1993; Hussian & Lawrence, 1981; Lynch, Tamburnno. & Nagel, 1997;
Mynors Wallis, (lath, Lloyd Thomas. & Tomlinson, 1995; Ne/u & et al., 1986;
Ne/u & Pern, 19«9; Stark, Reynolds, it Kaslow, 19H7), anxiety (DiGiuseppe,
McGowan, Simon, Alt Gardner, 1990; Jannoun, Munby. Catalan, & Gelder, 1980),
and aggressive behavior and conduct disorder in children (Kazdin, Bass, Siegel,

tV ifibmas, r)H9; Na/clih, Ksveldt Dawson, French, & Unis, 1987; Kazdin,
Siegel, \ llass, 1992).

FIGURE 1. Problem-solving theory (D'Zurilla & Goldfried. 1971)
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Several studies were interested in the more fundamental question concer-
ning the role of problem solving in the development and maintenance of main-
ly psychological and stress-related disorders. Chiefly, two roles were conside-
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red: a mediating and a moderating role. First, support was found for a media-
ting model regarding depression and anxiety symptoms (Kant, D'Zurilla. it
Maydeu Olivares, 1997; Nezu & Ronan, 1985). In this model problem solving
coping occupies a position in a causal chain and links the antecedent, here cur-
rent problems, to the outcome variable, i.e. depression or anxietv (Baron &
Kenny, 1986). The model assumes that problem solving is an intervening vari-
able that accounts, to a certain degree, for the causal relations be-
tween everyday problems and depression and anxiety. Nezu and Ronan (19KS)
hypothesized that important sources of stress emanate from experiencing nega-
tive life stress (disease, divorce, death of a family memlier). which, in turn,
result in the increase of current daily problems that may function as minor-
stressors. However, the impact these sources of stress have on the level of
either depressive or anxious symptoms, would largely depend on the activa-
tion of efficient problem solving coping when confronted with current stress.

Second, the moderator model is based on both research anil clinical expe-
rience that clearly indicate that most individuals do not necessarily develop
psychological symptoms despite the severely stressful circumstances they may
be confronted with (Nezu & et al., 1986). In this me Kiel problem solving abili-
ty is conceptualized as an independent trait-like variable (Baron iNt Kenny,
1986), i.e. a protective factor. It is now hypothesized that high levels of nega-
tive stress will have minimal effects on depressive or anxious symptoms when
the individual is classified as an effective problem solver. Regarding depression,
the moderator-hypothesis was supported on several occasions (Nezu & et al.,
1986; Nezu & Ronan, 1988), however, later studies did not find supportive evi-
dence (D' Zurilla & Sheedy. 1991; Kant et al., 1997). The different results may
have been caused by different measures of stressful life events. In the Nezu
studies, major negative life events were measured, whereas in the more recent
studies (Kant et al., 1997), everyday problems and "daily hassles" were asses-
sed.

Analogous to the development of theoretical models regarding the role of pro-
blem solving in stressful life events, everyday problems and emotional disor-
ders, treatment programs have been designed to intervene in these processes.
Problem solving programs have varied widely in terms of target population,
program goals, setting, amount of training in other coping skills within the
overall problem solving framework, instructional methods used, and overall
program structure (D'Zurilla, 1988). D'Zurilla (1988) suggests that the most
appropriate case for problem solving therapy is one in which negative behavi-
or or negative stress effects, such as depression, anxiety, or psychophysiologi-
cal symptoms (e.g. pain), are associated with deficits in problem solving abili-
ty and performance. In line with this, the applications of problem solving the-
rapy have been numerous: social phobia, agoraphobia, obesity, coronary heart
disease, schizophrenia, psychiatric problems, HIV risk behaviors, drug abuse,
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suicidal behavior, childhcxxi aggression, conduct disorder, and depression
(Nezu, Nezu, Friedman, Faddis, & Houts, 1998). Therapy programs may either
focus directly on the specific target problem or on the training of problem sol-
ving skills according to the model of D'Zurilla and Goldfried (1971). In the for-
mer case, the problem-solving model is merely applied as general therapy
structure, whereas in the latter case, target problems are suggested to change
indirectly as a result of improved problem solving skills. Problem-solving the-
rapy may Ixr applied in combination with other techniques in order to accom-
plish multi-faceted treatment goals. In these combinations, problem-solving the-
rapy merely serves as a Ixisis to increase self-control in order to maintain initi-
al treatment effects in the long term. As for training methods, it appears that, as
compared to self-instructional training and social learning intervention, the most
fully supported time-efficient and cost-effective apprcrach to improve social pro-
blem solving skills simply Ls the sequential training of component behavioral
skills (Tisdelle & St Lawrence, 1986).

Next, a protocol of problem-solving therapy according to Nezu et al. (Nezu
rt al., 1998; Nezu & Pern, 19H9) will be briefly described. In this approach the
five steps of cognitive problem solving are sequentially trained: problem orien-
tation, problem definition and formulation, generation of alternative solutions,
decision making, and solution implementation and evaluation.

Regarding efficacy, the problem-solving therapy has been claimed to be
effective in a wide range of clinical disorders and psychological problems
(Larson. 1990; Nezu et al., 1998). This claim is supported by individual outco-
me studies as well as reviews regarding specific domains: children and adoles-
cents with internalizing disorders (.Grossman & Hughes, 1992), children and
youth with learning and Ix-havioral problems (Coleman, Wheeler. & Webber,
1993), conduct disorder in children and adolescents (Kazdin, 1997), college stu-
dents at risk (Heppner, Neal, & Larson, 1984), and patients with major depres-
sion and more broadly defined emotional disorders in primary care (Gath &
Catalan, 1986; Mynors Wallis. 1996). Although results are mostly in favor of the
hypothesis that problem-solving therapy is effective, some studies reported that
problem-solving therapy is: i) no more effective than other cognitive and beha-
vioral treatment conditioas in social anxiety (DiGiuseppe et al., 1990), ii) effec-
tive regarding a limited numlier of outcome variables in learning and behavio-
ralproblems (Coleman et al., 1993) and even iii) less effective than program-
med practice and exposure in agoraphobia (Jannoun et al.. 1980; Jansson &
Oest. 1982). Two critical reviews (Larson, 1990; Tisdelle & St Lawrence, 1986)
regarding the efficacy of problem-solving therapy call for follow-up measure-
ments of therapy outcomes, and discuss future directions regarding among
others Teal-life problem-solving", i.e. a complex, dynamic, highly interactive
and intermittent process, that differs very much from the stage-sequential
model. Moreover, the need for adequate (behavioral) assessment of actual pro-
blem-solving skills is discussed (Tisdelle & St Lawrence. 1986).



TABLE 1. Problem solving therapy, an overview.

1) PROBLEM ORIENTATION: a) facilitate a positive and constructive orientation
towards problems confronted with in everyday life, b) emphasize the idea that
problem-solving is a viable method of effectively coping with problems, c) redu-
ce cognitive distortions or belief patterns that might interfere with effective pro-
blem solving, eg. "I'll fail, whatever I do", d) facilitate the acceptance of emo-
tional reactions and "use" them as tool to identify current problems, e) use the
"stop and think" method to prevent impulsive responses or avoidance behavior.
2) PKOHIFM DEFINITION AND FORMULATION: a) gathering information alxnil the pro-
blem, b) describe the facts in clear language, c) separate facts from assumptions,
d) identify obstacles and conflicts, e) set realistic goals.
3) GENERATION OF ALTERNATIVE SOLUTIONS / BRAINSTORMINC.: a) think of as many pexs-
sible solutions as possible, b) defer judgement until later, c) combine ideas
4) DEI.ISION MAKivti: a) identify the consequences (long and short term, regarding
self and others), b) evaluate the consequences of alternative solutions and con-
duct a cexst-benefit analysis, c) estimate the likelihood that a solution will suc-
cessfully solve the problem, d) estimate the likelihood that the implementation
of a solution is practicable.
5) SOUTION IMPLEMENTATION AND VERIFICATION: a) optimally carry out a solution plan,
b) monitor the actual consequences of the implemented solution, c) evaluate
whether the solution has solved the problem, d) engage in self-reinforcement if
the problem is solved, e) troubleshoot if the outcome is unsatisfactory and recy-
cle the model if necessary.

NON-SPECIFIC LOW BACK PAIN

As D'Zurilla (1988) suggests, the most appropriate case for problem solving the-
rapy is one in which negative behavior and negative stress effects are associa-
ted with problem solving ability and performance. Pain problems may very well
fit in this approach. Therefore, in this paragraph, the problem of non-specific
low back pain will be described in more detail.

Non-specific low back pain is a common disease in most western industrialized
countries (Andersson, 1999; Picavet, Schouten, & Smit, 1996). About 60-80% of
western populations report back pain at some time in their life, and in most
cases it concerns low back pain (Andersson, 1999; Borenstein, 1998). According
to a review by Andersson (1999), point prevalence of low back pain as repor-
ted in cross-sectional studies varies between 12-18%, whereas period prevalen-
ce varies from 25-42%. Annual incidence was reported to be 5% (Andersson,
1991) In the Netherlands, half of the population reports low back pain in the
year before the study took place, and 40% of them states that the pain has been

CHAPTER 1 - Introduction 13



present more than 12 weeks, or is almost always present (Picavet et al., 1996).
In Dutch General Practice, the incidence of low back pain is about 30 new epi-
sodes per KKKJ registered patienLs per year, whereas prevalence is 94 episodes
per HXX) registered patients in 3 months (Lamberts, 1991; Van den Velden. De
Bakker, Claessens, & Schellevis, 1991). In approximately 85% of all low back
pain patients, no specific diagnosis (vertebral fracture, infectious di-
sease, rheumatoid arthritis, ankylosing spondilitis, or herniated disc; Waddell &
Turk, 1992) can Ix- objectified and are therefore classified as non-specific low
track pain (Deyo, Rainville, & Kent, 1992).

The natural course of low back pain is generally favorable. Seventy-five to
ninety percent of patients with acute low back pain recover within four to six
weeks (Frymoyer, 1988). Of the remaining 10-25%, another 50% recover within
six to twelve weeks (sub-acute phase). Unfortunately, in still 5-10% of the total
population back pain lasts longer than 12 weeks (chronic phase). The natural
course of back pain is rather whimsically, what makes it hard to make a solid
prognosis Although most back pain patients recover within a short period of
time, complaints relapse in 70-80% of the population (Andersson, 1998).

Chronic low back pain (CLBP) has very negative consequences for the
patient. Forty percent of CLBP-patients ceased normal activities because of low
back pain, 32% were on the sicklist at the workplace, and 60% sought for medi-
cal help (Picavet et al., 1996). Next to the individual burden of illness, the rela-
tively small group of chronic pain patients is responsible for 75% of the eco-
nomic burden, i.e. direct costs (medical consumption) and indirect costs (absen-
teeism and disability pensions; Cats-Baril & Frymoyer, 1991). About 90% of the
economic burden of low back pain are caused by indirect costs. Overall, mus-
culo-skeletal disorders account for about 40% of costs of absenteeism, 60% of
;ill |HTsons assigned a disability pension, and about 30% of total medical costs,
and is therefore among the five most expensive diseases in the Netherlands
(Meerding, Bonneux, Polder, K(x>pmanschap, & van der Maas, 1998).

In conclusion, the problem we have to deal with is of a serious magnitude,
and has large consequences, as well on the individual, as on the social (e.g.
family, work) and the economic level. The next hypothetical case-example may
illustrate some individual consequences.

A 42-year-old man is referred to the rehabilitation center. His main complaint is
a continuous pain in the lower parts of his back, as well as a radiating pain in
his right leg. He had back pain lx*fore, but never as sharp and disabling as this
time. The pain started very unexpectedly while he was operating a machine at
the workplace Me felt a shixrting agony, as if a nerve got pinched, and he had
the feeling he could not move his back. This was about 4 weeks ago. He is on
the sick list ever since, the shcxrting pain has gone, but a persistent moaning
pain annains. During the first interview with this patient, the rehabilitation phy-
sician could not make a specific diagnosis of the back pain, neither did X-rays
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show any particularities. Nevertheless, the patient reported alarming disability:
Besides his work, he has not felt able to resume some of his daily activities.
Neither can he participate in family life as much as he wants (o. I le feels lie has
let down his wife and two young children, but can not think of a solution as
long as the pain is constantly present Mainly, he lacks confidence regarding
movements and activities he should and should not do. Therefore he avoids any
activity because he is afraid that specific movements could aggravate his situa-
tion. He worries a lot about the future, his job. his family, anil lasting disabili-
ty, leaving him seriously depressed as his situation seems rather hopeless at this
moment.

The provisional diagnosis of the rehabilitation physician is non-specific low
back pain. Next to a serious level of functional disability, he observes cmnorbid
depressive features, and moreover he remarks that the patient has an irrational
fear of movement and activity since the onset of his pain.

The present case not only leads to several clinical questions alxnii how to
treat this patient, but may also raise questions regarding the mechanisms under-
lying non-specific low back pain: Why do some patients develop serious and
sometimes chronic problems, whereas others can resume their normal lives
within a few days? What are the underlying mechanisms of chronic low back
pain-" What is the influence of psychological factors on pain disability, es|X"cial-
ly that of pain-related fear, pain behavior, negative affect, negative stress, and
coping style? What treatments are (most) effective? Some of these questions will
lie addressed in this thesis. The next paragraph will give an overview of the
development from a traditional model of pain towards a more contemporary
one, the biopsychosocial model.

In the traditional Cartesian model of specific pain pathways, Descartes (1664)
hypothesized that pain is merely a signal of tissue damage. In this model, the
perception of pain was compared to "pulling at one end of a rope one makes
to strike at the same instant a bell, which hangs at the other end". The Cartesian
model was the most influential model for three centuries, however, since the
early 1970s there was a growing awareness that the biomedical model could not
give a satisfactory explanation for the extent in which chronic pain patients
were disabled in functioning and daily lives. In fact, there was no relationship
at all between biomedical findings (MRl-scans, X-rays) and pain symptoms and
disability (Boden, Davis, Dina, Patronas, & Wiesel, 1990; Jensen et al., 1994).
The gate control theory of Melzack and Wall (1965) broke with the biomedical
dualistic tradition through their hypothesis that neurophysiological and psycho-
logical activity can modulate pain and help to explain the complexity of clini-
cal pain. In this theory, pain is not only the product of information ascending
from peripheral sources to the brain, but also of information descending from
the brain. According to this theory, the so-called "gate" is located in the dorsal
horn of the spine, in which peripheral and central sources of information are
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integrated what eventually results in the experience of pain (Melzack & Wall,
1965).

About ten years after the publication of the gate-control theory, Fordyce
(1976) made an important contribution to the biopsychosocial model of pain by
introducing operant conditioning principles to the treatment of chronic pain.
Evsential was his assumption that factors maintaining the pain problem did not
necessarily correspond with those initiating the pain. The maintaining factors
are described in terms of pain behavior and the consequences this Ixfhavior has
for the individual and the environment. When pain behavior is immediately fol-
lowed by a situation that is reinforcing, e.g. the attention of a spouse (positive
reinforcement) or pain relief (negative reinforcement), the chance that this par-
ticular t>ehavior is maintained increases. According to Fordyce (1976), the con-
sequences of pain will chiefly determine whether the problem develops into a
chronic problem or will eventually dissolve.

'ITie developments described above have resulted in a new clinical model
of pain: the biopsychosocial model (Waddell, 1987; Waddell, 1998). The bio-
psychosocial model includes at least four levels: 1) biomedical. 2) individual
psychological, 3) interpersonal and interactive, and 4) scxial and cultural. The
levels are interactive, in that a change at one level will, as a matter of course,
bring about changes in other levels. The model has successfully been applied
in the case of low back pain (Waddell, 1987). During the last decades, re-
search has mapped the role of various variables in the light of this model, inclu-
ding pain Ix'havior (Fordyce, 1976), psychophysiological reactivity (Flor, Turk,
& Itirhaumer. 1985), cognitive processes (Heyneman, Fremouw, Gano,
Kirkland, & et al., 1990). expectations (Arntz, Van den Hout, Van den Berg, &
Meijlxxmi, 1991b; Council, Ahern, Follick, & Kline, 1988), perceived control
(Arntz & Schmidt, 1989; Philips, 1987; Spinhoven & Linssen. 1991; Turner,
Jensen, & Romano, 2000), coping (Jensen, Turner, Romano, & Karoly, 1991b;
Rosenstiel & Keefe, 1983; Turner & Jensen, 1993), personality (Bigos et al., 1991;
Gallagher et al.. 1989). and depression (Leino & Magni, 1993; Main, Wood,
Mollis, Spanswick. & Waddell. 1992; Pincus & Williams, 1999). One of the most
recent models that was deduced from the biopsychosocial model, describes the
hypothesized role of pain-related fear (Asmundson, Norton and Allerdings,
1997; Cromlx'Z et al., 1999; Lethem, Slade, Troup. & Bentley. 1983; Vlaeyen,
Kole Snijders, Boeren. & van Eek, 1995b; Vlaeyen, Kole-Snijders. Rotteveel,
Ruesink, & Heuts, 1995c; Vlaeyen and Linton, 2000). In the next section, the role
of pain-related tear and avoidance in the development and maintenance of
chronic pain will be further elaborated.

7IH»

In figure 2, a hiopsychosocial model on the role of pain-related fear in low back
pain is outlined (Vlaeyen et al., 1995b; Vlaeyen et al.. 1995c). The hypothetical
model illustrates how acute low back pain can develop into chronic pain as a
result of several interacting cognitive and behavioral processes.



FIGURE 2: Biopsychosocial model of low back pain (Vlaeyen et al., 1995b;
Vlaeyen and Linton, 2000).
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According to the model, immediately after the onset of pain, catastrophi-
zing thoughts may develop (e.g. "There is something terribly wrong in my
back", "My situation is deteriorating, 1 will end up in a wheelchair"; Vlaeyen,
1991). Pain catastrophizing is considered an exaggerated negative orientation
towards noxious stimuli, and was found to modulate the experience of pain
(McCracken & Gross, 1993; Sullivan, Bishop, & Pivik, 1995) and to predict
pain-related fear (Vlaeyen et al., 1995b; Vlaeyen et al., 1995c). Next to and
overlapping with pain catastrophizing, negative affectivity, as a mood disposi-
tional dimension (Watson & Clark, 1984), may moderate the relation between
pain and pain-related fear. In general, persons with high negative affectivity
are more likely to experience intense states of distress, even in the absence of
any overt stress (Watson & Pennebaker, 1989), and are therefore considered
more vulnerable to the development of specific fears. As the instigation of pain
may be a salient threat, pain-related fear may emerge especially in those cases
patients are characterized as highly negative affective.

"Kinesiophobia" (Kori, Miller, & Todd, 1990), one of the constructs within
the pain-related fear model, refers to an irrational fear that physical activity
would cause (renewed) injury (e.g. "I wouldn't have this much pain if there
weren't something potentially dangerous going on in my body", "Someone in
my position should better refrain from any physical activity"). Kinesiophobia,
parallel to fears in general, may result in the avoidance of various activities
(e.g. work, sports, social life; Philips, 1987). In turn, avoidance behavior will
result in the maintenance or exacerbation of fear, as irrational and negative
beliefs about the consequences of movement and activity are never put to trial
(fear-avoidance; Lethem et al., 1983). In the long term, avoidance behavior is
found to result in reduction of both physical and psychosocial activities
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(Crombez, Vervaet, Lyseas, Baeyens, & Eelen, 1998; Crombez, Vlaeyen, Heuts,
& Lyseas, 1999, Vlaeyen et al., 1995c). This reduction in turn would lead to an
increase of disability (Crombez et al., 1999; Linton & Buer, 1995; Vlaeyen et al..
1995b; Waddell, Newton, Henderson, Somerville. & Main. 1993), to detrimental
changes in the musculoskeletal system referred to as "disuse syndrome' (Bortz,
1984), and comorbid depression (Leino & Magni, 1993) During the last two
decades, the mechanisms of pain-related fear have been supported by nume-
rous investigations establishing the importance of fear-avoidance in the deve-
lopment of chronic pain (Vlaeyen & Linton, 2000) In three independent cross-
sectional studies described by Crombez, Vlaeyen, Heuts, and Lysens (1999).
pain-related fear was superior to pain intensity, pain duration and negative
affect in predicting self-reported disability and pcx>r behavioral performance in
chronic low back pain patients Moreover, in two prospective studies evidence
was found that sup|x>rts the idea that pain-related fear is a precursor of disabi-
lity, rather than a consequence (Klenerman et al., 1995; Linton, Buer, Vlaeyen,
K llellsing. 2000) The first study (Klenerman et al.. 1995) included employed
acute back pain patients in primary care, and found fear-avoidance variables to
be successful predictors of disability 2 months after pain onset (#"' fear avoi-
dance - .25, /> < .001), and even more predictive than variables regarding pain
severity and pain history. Moreover, fear-avoidance and psychosocial variables,
«wsessecf J months after pain onset, were found to be predictive of the level of
disability after one year (/^ fear avoidance - .23, p < .001). In the latter study
(Linton et al., 2000), a large sample of pain-free individuals from a general
population was included. It turned out that individuals who scored aliove the
median score regarding fear-avoidance beliefs, had twice the risk of developing
a new episode of pain during the following year. A third prospective study in
low back pain patients presenting in primary care (Burton, Tillotson, Main, &
Hollis, 1995), however, did not find fear-avoidance beliefs to be predictive of
disability after one year, when analyzed together with psychosocial factors such
as coping (catastrophizing, praying and hoping) and distress. Close relationships
Ix'tween fear-avoidance and psychexsocial measures may offer an explanation
for the inconsistent findings.

In conclusion, although prospective studies are scarce, there is some evi-
dence to sup|x>rt the hypothesis that pain-related fear is an important feature in
the development of chronic pain and disability. Pain-related fear may not only
Ix- of theoretical interest, regarding chronic pain and disability, but may also be
a powerful mediator of therapy outcome. To change pain-related fear variables
in an early stage, as to prevent chronicity, may be one of the challenges of cli-
nical practice.

in /ow
Cognitive-lx*havioral treatments of low hack pain have adopted the concepts of
the biopsychosocial nuxiel Several cognitive-behavioral techniques have found
their way to clinical pain practice, especially respondent techniques (.e.g. bio-
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feedback, progressive and applied relaxation; Flor Ä Birbaumer. 1993; I.inton &
Gotestam, 1984; Turner, 1982), operant techniques (e.g. grade«.! activity;
Fordyce, 1976; Vlaeyen, Haazen, Schuernian. Kole Snijders, & van Hek, 1995a),
and cognitive techniques, e.g. Beckian therapy (Turner Sr Jensen, 1993X and
pain coping skills training (Kole Snijders et al., 1999).

The aim of operant approaches is to increase activity levels and decrease
pain behaviors by changing behavior consequences. In graded activity, activity
levels are increased using time-contingent quota systems, including baseline
determination, treatment contract, positive (self) reinforcement for activity incre-
ments, and workplace or home visits in order to generalize new Ix'havior in a
true to life environment (Fordyce. 19^6). The operant approach has Ix'en suc-
cessfully applied in Ixrth chronic pain patients (Kole Snijders et al., 1999;
Nicholas, Wilson, & Goyen, 1991; Turner & Clancy, 1988; Turner, Clancy,
McQuade. & Cardenas, 1990; Turner & Jensen, 1993) and sub-acute and acute
low back pain patients (Fordyce, Brockway, Bergman, & Spengler, 1980;
Lindström et al.. 1992; Linton & Bradley, 1992; Linton, Bradley, Jensen,
Spangfort, & et al., 1989). In the literature, the term cognitive treatment in pain
patients is used for divergent forms of treatment such as education, hypnosis,
thought challenging, and coping skills training. Cognitive treatment is often used
in combination with other forms of therapy, and can either address the reduc-
tion of pain (e.g. Kole Snijders et al., 1999), or the reduction of stress (e.g.
Turner & Jensen, 1993).

Multidisciplinary teams (physiotherapy, occupational therapy, psychology,
rehabilitation medicine, and social work) carry out most of the cognitivc-lx-ha-
vioral treatments described above. In a review by Flor, Fydrich, & Turk (1992)
it was concluded that multidisciplinary pain clinics are effective, and at long
term even more effective than no treatment, waitlist-control conditions, and
monodisciplinary treatments with regard to mood, Ix'havior and pain ratings.

In a meta-analysis, Turner (1996) selected a small sample of randomized
controlled trials regarding educational, behavioral and cognitive interventions in
chronic low back pain patients in a primary care setting. Except for the change
in mood (i.e. depression), researchers found cognitive and lx"havioral treat-
ments superior to control conditions immediately after treatment with regard to
pain lx?havior and disability. However, in comparison to other active treatments,
cognitive behavior treatments were not found to be more effective, although
only few studies were available for this comparison. In a meta-analysis of 25
randomized clinical trials (Morley, Eccleston, & Williams, 1999), cognitive-beha-
vior therapy and behavior therapy were compared to wait-list control conditions
and alternative active treatments in chronic pain patients (excluding headache).
It was concluded that cognitive-behavior therapy was significantly more effecti-
ve than wait-list control conditions regarding all domains of outcome (median
effect size of cognitive-behavior therapy across domains - 0.5). Moreover, in
comparison to alternative active treatments, cognitive-behavior therapy produ-
ced significantly greater changes for the domains of pain experience, cognitive
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coping, and appraisal, and reduced behavioral expression. A systematic review
by Van Tulder and colleagues (2000), concluded that there is strong evidence
that cognitive-behavioral treatments (cognitive-behavioral, operant. respondent,
and cognitive techniques) have small to moderate positive effects in chronic low
back pain patients when compared to no treatment, placebo or waiting list con-
trol conditions. However, there was also moderate evidence that addition of
behavioral treatment to another treatment (i.e. physiotherapy and back educa-
tion, multidiNciplinary treatment, medical treatment) did not have a supplemen-
tal value, neither in the short, nor in the long term (van Tulder et al., 2000).

Finally, cognitive-behavioral treatment of chronic pain is complex, lengthy
and variable, and raises meth<xlological issues that need to be coasidered in cli-
nical trials evaluating them, such as treatment credibility, attrition, the clinical
relevance of change, and selection bias (Turk, Rudy, & Sorkin, 1993) The chal-
lenge for the future lies in the identification of patients at an early stage, deve-
lopment of effective techniques in the long term, and finding out what treatment
is most effective for whom (van Tulder et al., 2000).

TlIK ROM- OK PROBMiM SOLVING IN PAIN

There arc several reasons that make the application of problem solving therapy
in pain patients appealing. In this section some hypothetical mechanisms are
descrilx'd in order to link problem solving to low back pain and stress.
Moreover, the potential importance of problem solving therapy will be explai-
ned. Subsequently, the role of 1) stress-related avoidance and failure experien-
ces, 2) consequences of pain for disability and the quality of life, and 3) pro-
blem solving therapy, are described.

In figure 3. the operant model of pain as descrilxxl by Fordyce (1976) is gra-
phically represented. According to this model, stress not only increases the pro-
bability of physical symptoms (e.g. pain; Leino & Magni, 1993X but moreover
pain may provoke solicitous reactions from the social environment (Flor, Kerns,
& Turk, 1987; Lousberg, Schmidt. & Groenman, 1992). For example, a patient
may Ix* protected from all kinds of daily hassles and stressful events at home
and at the workplace since he has pain and makes this noticeable to the envi-
ronment. Ik'ing guarded against stressful situations may be reinforcing when the
patient is feeling not capable to deal with these problems anyway. In operant
terms this may lx' defined as negative reinforcement (-C-), which might result in
increased pain Ix'havior and prolonged pain duration or perkxls of absenteeism
at the workplace. The introduction of problem-solving skills could offer an alter-
native coping-style when pain patients are confronted with daily hassles and
stress, lieing able to come up with some effective solutions, for instance when
pain relapses, might enable a patient to carry on despite problems resulting from
pain.



FIGURE 3: Stress-related avoidance and pain
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Stress and emotional states that result from it, such as depression, have
shown to increase clinical pain in humans (Brown, 1990; Sullivan & D'Eon,
1990; Wade, Price, Hamer, Schwartz, & Hart, 1990), and to decrease tolerance
for experimentally induced pain (Romano & Turner, 19KS; Zelman, I lowland,
Nichols, & Cleeland, 1991). The influence of anxiety on pain is not unequivo-
cally, but seems to depend on mediating processes, like attention (Arntz,
Dreessen, & Merckelbach, 1991a). Moreover, quality and intensity of the stres-
sor, as well as of the induced mood may be important. Failure experiences can
be an important source of emotional distress and therefore directly or indirect-
ly influence pain. Levine, Krass, & Padawer (1993), showed that perceived fai-
lure of dealing with a non-pain-related Stressor (a reading comprehension task)
resulted in increased pain report. Levine and colleagues (1993) speculate on the
vocational implications of their findings and assume that vocational failure (job
dissatisfaction, (the risk of) being fired), may lead to increased pain report.
Indeed, Bigos et al. (1991) found that job satisfaction was the best predictor of
back problems, in that employees with low job satisfaction were almost 2.5
times as likely to report back pain symptoms to the company medical depart-
ment or personal physician. In addition, people with low job satisfaction were
found to line up for disability compensation more often (Kormann, 1977). In
operant learning terms one would say that disability compensation offers the
employee an opportunity to escape from uasatisfactory job conditions. On the
other hand. Gallagher et al. (1989) found that health locus of control and the
ability to do daily activities were significant predictors of return-to-work at six
months. This finding was consistent with the clinical experience which suggests
that helping patients develop a sense of control or mastery over their pain and
the basic tasks of daily living, can build confidence and improve outcome
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(Reeson & Craig, 1988). In this context, problem-solving skills may not only
prevent possible negative effects from failure experiences, but also increase a
sense of control and mastery in low back pain patients.

Pain interrupts physical, cognitive and affective functions, demands attention,
and has negative coasequences for the quality of life of the individual (Aldrich,
Fxcleston, & Crombez, 2000; Eccleston & Crombez, 1999). Aldrich et al. (2000)
hypothesize that chronic pain patients tend to persevere in their attempts to
solve an unsolvable problem, that is pain, despite the experience of repeated
failure. This perseverance may keep them hypothetically stuck in a vicious cir-
cle of chronic pain In order to intervene in this process it may be more impor-
tant to help patients to identify and cope with the consequences of pain in eve-
ryday life. Problem solving skills are hypothesized to play an important role in
the relation between everyday problems, negative affect and quality of (every-
day) lile (D'Zunlla Ä Nezu. 19H2; Nezu et al., 1999).

FIGURE 4» The role of problem solving in disability and quality of life, based on
Nezu et al. 1999.
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Figure 4. illustrates how negative problem orientation and ineffective pro-
blem solving skills would hypothetically result in increased disability and
decreased quality of life. As hypothesized, negative problem orientation can
lead to negative affect, impulsive behavior and avoidance motivation, which
might inhibit or disrupt subsequent problem-solving attempts Indeed, patients
with negative orientations tend to worry and complain about their health more
frequently (Dugas, Letarte. Rheaume, Freeston, & et al., 199S; Godshall &
Flliott. 1997). Next to problem orientation, problem-solving skills are hypo-
thesized to moderate the impact of daily problems on affect and behavior.
Evidence in favor of this mtxlerating role was found regarding depressive
affect (Nezu et al.. 1986; Nezu & Ronan. 1988) Furthermore, one can imagine
that daily problems increase as a consequence of hampered physical ability or
diminished quality of life. For example, problems of everyday life, such as
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childcare and planning of daily activities may complicate when functioning is
hampered lwcau.se of back pain Though plausible, the model suggested
above (based on Nezu et al. (1999)) has not been tested extensively. Regarding
pain. Shaw, Feuerstein. Haufler. Berkowitz & Lope/. (2001) recently found pro-
blem solving (positive problem orientation, impulsivity carelessness; avoidant
style) to moderate the impact of symptom severity on functional loss as mea-
sured by the SF-12. a general health status measure. Moreover, they found that
with regard to avoidant style, the aforementioned mtxleration-effeci was only
found when patients experienced symptoms longer than 12 months. The study
by Shaw and colleagues (2001) gives first indications that problem-solving
skills, as well as problem orientation may contribute to the biop.sycho.se nia!
model of chronic pain. This leaves us with some interesting empirical
questions to be solved: What is the contribution of problem solving to a model
of chronic pain? How relates problem solving to pain and disability? What is
its importance to clinical practice?

Although the effects of problem solving therapy have lx*en studied with regard
to several populations within the field of mental health care and medical
psychology, application in pain populations is scarce. Nevertheless, there are
some studies that suggest that the treatment might be applicable in this area.
First, Linton and colleagues (Linton & Bradley, 1992; Linton et al., 19H9) eva-
luated the effects of a multi-modal program including the training of problem
solving strategies in nurses at risk for developing a chronic pain problem. The
authors found a significant improvement with regard to pain intensity, mood,
sleep, pain behaviors, activity level and days of sick leave at 6-month follow-
up. The multi-modality of the program prevented to detect which treatment
ingredients were responsible for the improvement. Philips, Grant and
Berkowitz (1991), added a problem solving-like counseling session to graded
exposure in acute low back pain patients. At 6-month follow-up, the counse-
ling approach showed a trend towards an earlier return to normal activities
and reduced the likelihcxxl of persisting pain difficulties as compared to the
same approach without counseling. It was suggested that it would be worth-
while to elaborate counseling sessions in future research. Finally, Wilkinson
and Mynors-Wallis (1994) found problem solving therapy to be feasible and
acceptable in a pilot study regarding 11 patients with unexplained physical
symptoms. In conclusion, the studies above all indicate that problem-solving
therapy could be a valuable addition in the treatment of pain patients in an
early phase, however, none of the previous studies investigated problem-sol-
ving therapy as an isolated ingredient. Consequently, questions may be for-
mulated regarding the specific contribution of problem solving therapy in
terms of 1) effects: i) changes in problem solving skills, ii) improvement of
effect, iii) reduction of (work) disability; 2) maintenance of behavior; and 3)
increased self-control.
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SECONDARY PREVENTION OF LOW BACK PAIN

Identifying predictors of chronic pain may be important in two ways. First,
predictors may facilitate the screening of patients who are most at risk for
developing a chronic pain problem. Secondly, predictors may give new direc-
tions to pain management as they point to potential mechanisms to be addres-
sed in subsequent treatment. Psychosocial factors and factors related to work
(e.g. job task enjoyment) have been identified to play an important role in the
course of pain (Bigos et al., 1991; Burton & Tillotson, 1991; Gallagher et al.,
19H9; (Jatchel & Turk. 1996; Linton et al.. 1994; van der Giezen. Bouter, &
Nijhuis, 2000). Moreover, there are strong indications that fear-avoidance,
referring to the avoidance of movements and activities based on fear, is impor-
tant with regard to the prediction of a long-term back pain problem (Crombez
et al.. 1999; Klenerman et al., 1995; Vlaeyen & Linton, 2000). Kendall, Linton
and Main (1997) therefore included pain-related fear as an essential aspect of
a broader early assessment of the so-called psychosocial "yellow flags', provi-
ding guidelines for simple assessments already at the first consultation, in
order to identify patients at risk in primary care.

In a recent review on psychosocial factors in back and neck pain, Linton
(2000) concluded that psychological features, such as stress, mood, emotions,
cognitive functioning (passive coping, pain cognition, and fear-avoidance
beliefs), and pain liehavior played a significant role in the transition from
acute to chronic pain. Personality factors, however, resulted in mixed outco-
mes Remarkably, psychosocial factors generally have more impact than bio-
medical and biomechanical factors on back pain disability (Linton, 2000).
Linton (2000) stresses the need to sort out which variables are important at
what time point, as to map variables involved in the development of pain over
time. Furthermore, he stresses the challenge of designing interventions to deal
with these factors to provide letter and more effective care and prevention.

O/7OM>

Secondary prevention of low back pain is defined as initiatives taken from the
point of the first reported injury until a full chronic problem has developed,
that is pain that continues after 6 months of health care or sick leave (Linton
Ü Bradley, 199(>). One of the first initiatives in this field was the Swedish back
school, which is based on a health education model and merely consists of
back-education, ergonomics and fitness Although education and information
seem to tx- .i precondition for treatment, there is insufficient evidence to
recommend group education only, as an effective treatment in low back pain
patients (.Cohen et al.. 1994; Linton & van Tulder, 2001b). At the same time, a
shift ttx>k place towards more cognitive-behaviorally oriented interventions to
prevent chronicity.



In a recent review by Linton & Van 1\ilder (2001 b">. the effects of subse-
quent educational efforts, lumbar supports, exercises, ergonomics and risk fac-
tor modification in non-healthcare settings, i.e. at the workplaces and in the
general population, were evaluated. The effects reported in the 2"̂  investiga-
tions were very sobering in that only exercises provided sufficient evidence to
conclude this form of prevention was effective. In line with this finding,
Waddell (1998) concludes in "The back pain revolution", that "...trends of low
back pain disability show that current management and health care have
failed to solve the problem" (pp. 404). According to Linton and Van Inkier
(2001b), the reasons for this failure may be found in the methodology of the
studies involved, as well as in the way interventions are designed. As for
methodological causes, small sample sizes as well as short follow-up |X-riods
may prevent detection of positive effects. Moreover, the preventive effect may
be masked by the whimsical nature of the natural course of pain. The main
benefit of early interventions will therefore be found in reduced disability
levels and days of sickleave. rather than other variables, such as pain. As for
the interventions, a multidimensional approach and a proper risk analysis may
be needed to cover the wide range of risk factors and to tailor the interven-
tion to the needs of the workplace and the individual, as to increase ihe pro-
gram's success. Finally, the authors stress to make efforts to increase
compliance rate, as to maintain effects in the long term.

There are several indications that a multidisciplinary approach is effective
in the prevention of long-term disability and work loss. In sub-acute work-rela-
ted back pain, the combination of a clinical and an occupational intervention
resulted in a 2.4 times faster return-to-work, the occupational intervention
accounting for the most important part of the effect (Loisel et al., 1997). I)i
Fabio (1995) found back schools to be most efficacious when coupled with
comprehensive rehabilitation programs (e.g. work-site visits, general physical
conditioning, work hardening, or operant conditioning), regarding pain, phy-
sical impairment and compliance outcomes in low back pain patients. This
outcome, however, was not supported by outcomes regarding disability and
work, which might be caused by power-problems of the studies included in
this meta-analysis (Di Fabio, 1995). In contrast with the foregoing, Feuerstein,
Menz, Zastowny and Barron (1994) found multidisciplinary rehabilitation suc-
cessfully facilitating return-to-work for chronic back pain patients. Results of
the seven studies included in their systematic review indicated that 71% of the
work-disabled patients were working or involved in vocational rehabilitation
efforts after 1 year, whereas only 44% were in corresponding comparison
groups. Recently, a cognitive-behavioral return-to-work program was found to
be more effective than treatment as usual in reducing days of sick leave and
increasing general activity levels (Marhold, Linton, & Melin, 2001). However,
these effeas were only found with regard to patients with short-term sick leave
(2-6 months) and not for those with long-term sick leave (>12 months),
underscoring the importance for an early return-to-work intervention.
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In conclusion, challenges for the prevention of chronic back pain disabili-
ty and vocational rehabilitation lie in the identification of patients at risk, as
early as reasonably possible.

OUTIJNF. OF THE THESIS

As highlighted in the introductory sections, an alternative focus is introduced in
the treatment and prevention of pain, in that therapies aim at the consequences
of pain in daily living, rather than at the pain itself. Dealing with complicated
problems as a result of pain disability, and at the same time finding satisfactory
solutions for the hassles of everyday life, asks for efficient use of considerably
complex skills. It is hypothesized that problem-solving skills may prevent failu-
re, by helping patients to cope with the consequences of pain in everyday life.
I'roblem solving has the potential to gain new insight into the mechanism of
pain and bring new options for secondary prevention. Whether problem solving
is an issue in the etiology and treatment of pain problems, non-specific low
back pain in particular, will l>e the main theme of the research questions addres-
sed in this thesis. Next, main research questions will Ixr explicitly described and
shortly commented on. Hesides this introductory Chapter, this thesis includes a
systematic review, 2 experimental laboratory studies, 2 clinical studies (a cross-
sectionul study, and a randomized clinical trial), and the general discussion.

/.v/>rr)/>/<'/« \o//f'H

, fmomwi/ q/)

Problem-solving therapy is intnxluced as a new technology in the treatment of
low back pain patients. Although innovative regarding the treatment of pain,
problem-solving therapy has a long history of multiple applications within men-
tal health care and Ix'havioral medicine. Moreover, problem-solving therapy is
claimed to be an effective treatment, especially with regard to stress-related dis-
orders. This claim, however, has never been investigated systematically.
Therefore, Chapter 2 describes the outcomes of a systematic review that inclu-
des a structured search of the literature, a systematic methodological quality
assessment, and an extensive and controlled data-analysis. The review adds to
our knowledge of the efficacy of problem-solving therapy, in that previous
reviews wert' descriptive in nature and referring to one specific problem area,
whereas the current review is conducted systematically according to the method
guidelines for systematic reviews of the Cochrane Collaboration (Van Tulder et
al.. 1997). Moreover, the review refers to outcomes of problem solving therapy
regarding several problem areas within mental health care and behavioral medi-
cine.
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Stressful events, including major life events or daily hassles', are found to Iw
strongly associated with increased pain. Failure experiences, as a non-pain-rela-
ted source of stress, resulted in increased pain report in a pain-free population
in which acute pain was induced (Levine et al., 1993). In Chapter 3 of this the-
sis, the laboratory experiment of Levine is replicated Confirmation of the out-
comes in the original study are of importance in consideration of the more fun-
damental question whether failure to solve general life problems, directly or
indirectly influences pain and pain Ix'havior. In addition to the original study,
the replication wants to find answers to the role of negative affectivity. First, it
is hypothesized that failure induces negative mood, and that it is IIUHH.1 and not
failure that directly influences pain. Second, negative affectivity is hypothesized
to have a mtxlerating role, in that pain is especially influenced when subjects
are characterized as negative affective'. In addition to pain re|x>rt, l>ehaviorul
indices are tested in the replication (Chapter 3).

J. Does //OH pam-re/a/etf"yä»7wre res»/// iw 4bi&/7cr/*m; repo/fs, /»Htv/wi» /u/e-
rance flwd 6»£/?er/>a/w «roWflwce »« dbrowic /o«> fe«
Does iVeflö/j'w /j//fetfiwfv «//"ec/ //?e /'mpac/ o/_/ä////rf _
pß/n /o/erawce «nrfpa/w flfo/^wce e»7Aer «.v « »;«//W/«r, /'« //w case o/
.s/a/e ö/7ec7, or as a wcWera/or M /̂?erj A^aft'w /l/7t't/////>' as a

Does pa/w-re/a/ea'year ewAance pai« reporf af«/pa/«

In analogy with the experimental study described in Chapter 3, a laboratory
experiment is executed in chronic low back pain patients (Chapter 4). The
influence of failure and success experiences was never studied directly in a
chronic pain population. The underlying idea of this experiment was that
feelings of failure and frustration about not having control over pain conse-
quences and life in general, might have become a part of everyday life in chro-
nic pain patients. If failure modulates the experience of acute pain, it may as
well contribute to the maintenance of pain over time in chronic pain Again, the
hypothesized mediating and moderating roles of Negative Affectivity are tested.
Next to failure and negative affectivity, the role of pain-related fear is investiga-
ted. In previous studies, pain-related fear was found an important predictor of
chronic pain, and is therefore added to the statistical model in this experimen-
tal design.
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ness

Why do some pain patients succeed in resuming their daily activities within a
few days after pain onset, whereas others fail to return to work and gradually
develop a chronic pain syndrome? In chapter 5, results of a cross-sectional
study are presented. On the one hand, pain-related variables are included in
the model to test the hypothesized role of pain-related fear. On the other hand
problem solving is introduced as an individual and additional predictor of disa-
bility Problem solving, or the lack of skills to cope with the stressful events of
daily living, is now seen as a mechanism in the development of chronic pain
that operates independently and next to pain-related variables. Data of a sam-
ple of low back pain patients with a new episode of sick leave are analyzed.
Functional disability is measured by means of the Quebec Back Pain Disability
Questionnaire, a self-report measure. Next to the direct relationship of pro-
blem solving with disability, it is tested whether problem solving modulates
the influence of daily stress on disability as a trait-like variable.

to
«f/ij'j'fy «>/ twptoKW M'/KJ / w e a «CM-" episode o/s/ofe /«?we
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< o/".vic/t

A secondary preventive intervention was developed against the background of
a biopsychosocial model of pain and focuses on factors that hypothetically
contribute to the chronification of pain. The intervention consists of 2 compo-
nents: behavioral graded activity and problem-solving therapy. Behavioral gra-
ded activity (GA) is hypothesized to be of influence in the process of pain-
related fear, whereas problem-solving therapy (PST) merely intervene in the
mechanisms of (daily) stress and stress-related avoidance. In a randomized cli-
nical trial patients are assigned to either a GA + PST condition, or to an atten-
tion-control condition in which GA is combined with Group Education.
Patients are all employees having a recent new episode of sick leave as a result
of non-s|x*cific low back pain. To control for possible biases, several checks
are include«.! in the design, among which a check of the manipulation and of
treatment credibility. Outcomes are described in 2 parts. The first part descri-
Ix-s effects regarding self-report measures, observational measures, and outco-



mes of a cost-diary. This part is described in Chapter 6. The second part main-
ly goes into the effects on days of sick leave and work status. The data were
obtained by means of sick leave registration of the ixxupational health ser-
vices. Outcomes on sick leave are described in Chapter 7.
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CHAPTER 2

The effects of problem solving therapy
in mental health care and behavioral medicine:

a systematic review.

Van den Houi. J.H.C.. Ken khoffvHanssen, MR., Vlaeyen, J.W.S The effects of pro-
blem solving therapy in mental health care and behavioral medicine: a systematic
review.



ABSTRACT

To give an answer to the question whether problem-solving therapy (PST) is
an effective therapy within the field of mental health care and behavioral medi-
cine, a systematic review was conducted. Twenty-seven randomized control-
led trials were systematically selected to be included in a methodological qua-
lity assessment, from which 19 studies were included in a structured data-
extraction and analysis. Fifty-nine percent of the studies had high methodolo-
gical quality, whereas only 25% of the studies was defined high quality' when
internal validity criteria were regarded. Selected studies covered a wide range
of populations and measures. Generally, the PST turned out to be most effec-
tive in 72% of the studies at Ixjth post-treatment and follow-up evaluations.
Moreover, the positive effects of the PST were maintained at follow-up in 80%
of the studies including both post-treatment and follow-up assessments. The
chance of finding positive effects was higher when methodological quality was
high Furthermore, highest success-rates were found regarding problem-sol-
ving skills, quality of life, domain specific outcomes and outcomes referring to
general improvement The PST was more effective when including more than
S sessions in the therapy protocol, and ideally more than 9. The review gives
an indication that PST is an effective treatment in depressed patients and chil-
dren with conduct disorders. In the discussion recommendations are given
regarding future research and applications in clinical practice.
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INTRODUCTION

In a real-life social context, problem solving (p-s) may Ix* defined as a cogni-
tive-affective-behavioral process through which an individual attempts to iden-
tify, discover or invent effective or adaptive means of coping with problems
encountered in everyday living (l)'Zurilla & Goldfried, 19"M; D'Zurilla \ Ne/.u.
1982). By defining problem-solving as the normal ebb and flow of living life,
DZurilla and Goldfried (19~1) postulated a theory that proved to lx- applica-
ble to a wide variety of problems as useful self-management technique and
versatile coping strategy. More specifically, the p-s theory describes problem
solving as a cyclic process that consists of S steps: 1) problem orientation; 2)
problem definition- and formulation; .•<) generation of alternative solutions; •>)
decision making; 5) solution implementation and verification. In answer to the
p-s theory, Spivack (Spivack & Shure, 19^4; Spivack, Platt. & Shure, 1976) and
Shure (Shure & Spivack. 1981) proposed the so-called s<xial competence the-
ory' in which problem solving was linked to deficiencies in social adjustment
or psychopathology. According to this theory, deficiencies in interpersonal
cognitive p-s skills were hypothesized to result from insufficient learning of
such skills due to deficient child rearing or neurological delects, and Irom
blockage' of these skills due to interfering emotions. Furthermore it was hypo-
thesized that therapeutic or preventive programs that enhance operation and
performance of p-s skills could prevent psychological dysfunction. The "social
adjustment theory' has resulted in multiple applications of p-s, particularly in
the field of psychopathology. DZurilla (1988) suggested that the most appro-
priate case for p-s therapy is one in which maladaptive lx*havior or negative
stress effects, such as anxiety and depression, or psychophysiological symp-
toms (e.g. pain), are associated with deficits in problem solving ability, and/or
performance. The emphasis in p-s therapy, however, should always Ix* in the
identification and resolution of the current antecedent problems that are cau-
sally related to the maladaptive behavior, in that only than the strategy is more
likely to produce durable and generalized effects.

Regarding efficacy, the p-s therapy has been claimed to be effective within
a wide range of clinical disorders and psychological problems (Nezu, Nezu,
Friedman, Faddis, & Houts, 1998). Nezu listed following problems and disor-
ders to profit from p-s therapy: social phobia, agoraphobia, olx'.sity, coronary
heart disease, schizophrenia, mentally retarded adults with concomitant psy-
chiatric problems, HIV risk behaviors, drug abuse, suicide, childhood aggres-
sion, conduct disorder and depression. Though this list might not be exhausti-
ve, it gives an impression of the variety of problems p-s therapy was effecti-
vely applied to. However, some remarks must be made regarding how effec-
tiveness was defined in the corresponding studies. In some studies, regarding
social anxiety and agoraphobia, the p-s therapy turned out to be effective, but
no more than other cognitive and behavioral treatment conditions in social
anxiety (DiGiuseppe, McGowan, Simon, & Gardner, 1990), and even less effec-
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tive than programmed practice and exposure in agoraphobia (Jannoun,
Munby, Catalan, & Gelder, 19H0; Jansson & Oest. 1982). As was cautioned by
DZurilla (1988), one has to recognize when other intervention methods are
necessary or more appropriate for a particular case, as may be the case in
anxiety disorders. The current systematic review therefore particularly focuses
on the comparison of p-s therapy with other conditions, representing alterna-
tive treatment or no-treatment controls in order to give answer to the relative
efficacy of p-s interventioas.

A few reviews were executed to decide about the efficacy of the p-s inter-
vention with regard to one specific domain: children or adolescents with inter-
nalizing disorders (mood disorders; Grossman & Hughes, 1992), children and
youth with learning and tx-havioral problems (Coleman, Wheeler, & Webber,
1993), conduct disorder in children and adolescents (Kazdin, 1997), college
students at risk (Heppner, Neal, & Larson, 1984), and patients with major
depress« >n and more broadly defined emotional disorders in primary care
(Gath Ä Catalan, 1986; Mynors Wallis, 1996). All but one review, showing
selective efficacy (Ckileman et al., 1993), found the p-s intervention to be effec-
tive with regard to one specific domain.

Although there seems to be more evidence in favor of the p-s therapy than
against it, two critical reviews of the literature (Larson, 1990; Tisdelle & St
Lawrence, 1986) warn against premature conclusions and give directions
where to go from here. First, the need for more Ix'havioral assessment and
evaluation of a treatment's clinical validity is called for, because not all achie-
vements in the cognitive domain may generalize to behavior. Second, the lack
of follow-up assessments was found a common deficiency in p-s literature, the
more because more rigorous follow-up data could articulate the degree and
duration of treatment effects. Furthermore, research on problem solving
should take a closer l<x>k at the most effective and efficient ways to achieve
desired cognitive and Ix'havioral outcome goals. Studies comparing direct
Ix'havioral approaches to cognitive p-s would be helpful in this respect. Larson
(1990) proposes 3 questions to lx* addressed by future research, these are the
contrast IxMween individual versus group p-s interventions, the search for indi-
vidual difference variables (moderators of effect), and finally the focus on pro-
blem attributes (e.g. source, cause, onset, difficulty; Heppner & Krauskopf,
1987) and its relation to treatment effects. Both reviews (Larson. 1990; Tisdelle
& St Lawrence, 1986) refer to the need for an operational definition of real-life
p-s, and adequate assessment materials Furthermore, systematic (dismantling)
research is needed to isolate the most important components for specific
populations iTisdelle «S: St Lawrence. 1986).

In addition to the reviews mentioned above, which were mainly descrip-
tive in nature, the current systematic review uses a structured search of the lite-
rature and a systematic evaluation of the methodological quality of the selec-
ted studies. Then, an extensive data analysis will be executed to answer the
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main research question whether p-s therapy is effective within the field of
mental health care and behavioral medicine. Particular issues that will l>e
addressed are methodological quality of the studies, outcome measures, fol-
low-up effects, number of p-s sessions, individual versus group interventions,
choice of the reference treatment condition, and efficacy of p-s therapy in par-
ticular populations within mental health care or Ixrhavioral medicine. To give
answer to these questions, only randomized controlled trials were selected as
a design.

METHODS

SEARCH STRATEGY

Potentially relevant RCTs are identified by a computer-aided search of the
MEDLINE database for the period 1971 -January 1999, and the PSYCH LIT data-
base for the period 1971 - January' 1999. The MEDLINF search is based on the
first two stages of the MEDLINE search strategy recommended by the U.K.
Cochrane Handbook, regarding the selection of randomized controlled trials
(Dickersin. Scherer, & Lefebvre, 1994; van Tulcler, Assendelft. Koes. X Monier,
1997a). This search is in conjunction with a specific search tor PROBLEM SOL-
VING THERAPY, -TREATMENT, -TRAINING, or -INTERVENTION. Some small
adaptations are made to make the MEDLINE search applicable to the PSYCH-
LIT database.

INCLUSION CRITERIA

In order to answer the research questions, the following inclusion criteria are
set for data selection: 1) The study is published later than 1971, the year
D'Zurilla and Goldfried published their problem solving theory; 2) The study
design is randomized and controlled (RCT); 3) The study population consists
of patients in the field of mental health care or behavioral medicine, suffering
from a medical illness, behavioral disturbances, psychopathology, or lx?ing a
population at risk; 4) The total number of participants per treatment condition
is higher than 10; 5) The study is an effect evaluation and outcome measures
are quantified; 6) The problem solving therapy is evaluated as a single com-
ponent, being evaluated individually or as the additional component in a dis-
mantling study; 7) An underlying theory is specified in that 2 or more steps
from the problem solving theory (D'Zurilla & Goldfried, 197U can be identi-
fied; 8) Problem solving skills are actually trained. If the model merely func-
tions as a structure but no skills are trained, the study is not included in the
review.

STUDY SELECTION

The stepwise study selection procedure is presented in figure 1. Two revie-
wers (JV, JvdH), independently apply inclusion criteria 1-3 and 5 - 6 , to select
the potentially relevant trials from the references retrieved by the literature
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FIGURE 1. Study selection.
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search. Criteria 4, 7 and 8 are for practical reasons reassessed by the same
reviewers executing the methcxlologkal quality assessment (MK, JvdH).
Methodological quality assessment and data extraction are proceeded when
criteria H and 9 are met. A consensus method is used to solve disagreements
between the two reviewers regarding the inclusion of studies. In case disa-
greement is not resolved in the consensus meeting, a third reviewer (JV) is
consulted. Moreover, if titles, abstracts or keywords provide insufficient infor-
mation to assess whether criteria 1-6 are met, the original article is obtained.

METHODOLOGICAL QUALITY ASSESSMENT

The methodological quality of the studies is assessed according to the criteria
listed and explicitly described in table 1. The list contains all methodological
criteria considered important by the Editorial Board of the Cochrane Back
Review Group. Criteria can lie clustered in 4 groups: patient selection; inter-
ventions; outcome measurement; and statistics. The list has previously been
used in reviews concerning medical interventions (Koes. Assendelft, van der
lleijden. Bouter. & Knipschild, 1991a; Koes, Bouter, Beckerman. van der
Ikijden, Ü Knipschild, 1991b; van der Heijden et al., 1995; van Tulder,
Assondelft. Koes, & Bouter, 199^b; van Tulder, Koes. & lk>uter. 199A). Some
applications have been made to define criteria more suitable for psychothera-
peuticul interventions (van Tulder et al., 2000). Criteria about blinding the the-
rapists and adverse effects of therapy were deleted from the original criteria
list. It is difficult to blind the therapists because therapists are aware of the kind
of therapy they are applying and whether the therapy is experimental or not.



TABLE 1. Methodological quality criteria

MFTHOIX>UX;K.AL CRITKRIA LIST

a. Specification inclusion/exclusion criteria • - ?
bl. Randomization treatment alkx'ation * • - ?
b2. Concealment of treatment allocation * • - ?
c. Similarity of baseline characteristics * + - ?
dl. Description experimental interventiorKs) + - ?
d2. Description control intervention(s) • - ?
e. Co-interventions comparable * • - ?
f. Compliance rate * • - ?
g. Blinding of patients * + - ?
h. Blinding of outcome assessor * • - ?
i. Sort of outcome measures • - ?
j. Withdrawal/drop-out rate * • - ?
kl.Description short-term follow-up measuremeni + - ?
k2. Length of long-term follow-up measurement * • - ?
I. Identical timing of the outcome assessment • - ?
m. Adequate sample size for each group + - ?
n. Intention-to-treat analysis * + - ?
o. Presentation point estimates and distribution measures + - ?

'internal validity criteria. + 'positive'; - 'negative'; ? 'don't know/unclear'.

It is unusual to report adverse effects in psychotherapy research because
adverse effects can not be identified as such. This criterion is therefore regar-
ded not relevant to our study. If it was not feasible to blind the patients, cri-
teria # of the criteria list is scored positive when treatment credibility was ade-
quately evaluated and treatments turned out to be equally credible and accep-
table to the patients. With regard to co-interventions, the criterion is redefined
in that co-intervention had to be described but did not necessary to be avoi-
ded to score a positive'. Criterion d is divided into two criteria regarding des-
cription of experimental and reference interventions, separately. Each criterion
is scored as 'positive', 'negative', or 'don't know/unclear' when methodologi-
cal data can not be retrieved from the article. Total scores for methodological
quality and internal validity are calculated by summing the positive scores. In
accordance with Van Tulder et al. (2000), a study is judged high quality' when
more than 50% of the criteria are scored positive. In the current study this is a
score higher than 5 regarding internal validity, and higher than 9 regarding
total methodological quality (internal and external quality).

Two reviewers (MK, JvdH) perform the methodological quality assessment
independently. A consensus model is used to solve disagreements about cri-
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teria the reviewers disagree about and a third reviewer is consulted when disa-
greements persist. The articles are blinded for authors, institution, journal, and
references, before quality assessment takes place.

DATA EXTRACTION

Data are extracted with regard to 1) population; 2) interventions; 3) outcome
measures and outcomes Two reviewers (MK, JvdH) extract outcome measu-
res and outcomes independently Because study populations are various, out-
come measures consequently vary widely. Therefore, outcome measures are
clustered in 5 categories: problem-solving skills (PS), negative affect (NA),
functional status/quality of life (QOL), domain specific outcomes (DS), and
general improvement <(1I). Definitions of these 5 clusters can lx* found in table
2'. Reviewers cluster outcome measures independently and agreement is chec-
ked according to the consensus model as previously applied during the metho-
dological quality assessment.

DATA ANALYSIS

Becau.se study imputations and outcome measures are very divers, describing
different kinds of effects, it was decided that it would not l>e appropriate to
conduct a meta-analysis. Instead, reviewers independently judge whether the
experimental condition, including problem-solving therapy, is less effective
than (<), more effective than (>), or equal to (-) the reference condition, at
post-treatment and follow-up measurements (table 4). The reference treatment
can either Ix- no treatment, treatment as usual (standard treatment), or wait-list
control (all indicated with an "R"), or another treatment or placebo-control (all
indicated with an "I"). It was decided that treatments were subdivided in the
latter category when the control treatment was individually prohxolized. The
condition including problem-solving therapy is indicated with an "11". Data-
interpretation consists of three stages. First, post-treatment outcomes and, if
available, outcomes of the longest follow-up are extracted per outcome mea-
sure. Second, reviewers decide independently whether outcomes per cluster
are favoring ( + ) or disapproving (-) the problem-solving therapy condition, or
neither (0) (table S). Only outcomes concerning the target population or the
mediators are counted in this part of the evaluation. The rule is that the direc-
tion of the majority of outcomes per cluster is decisive. In case there is no
majority, the direction (+ or -) is given the benefit of the doubt. The third step
in this procedure is a general evaluation of the outcome-clusters at
post-treatment and follow-up Again the majority of directions within each
study are decisive and in case there is no majority, the direction is given the
Ix'nefit of the doubt. Moreover, outcomes on the PS-cluster are not counted in
case of indecision, because PS-skills are seen as a process measure rather than
an effect measure.
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TABLE 2. Definition of outcome clusters.'

CLUSTER (ABBRKVIATION) DEFINITION

Problem-Solving Skills (PS)

Negative Affect (NA)

Functional Status/
Quality of Life (QOL)

Domain Specific (DS)

Measures assessing proper problem-solving skills:
problem orientation, problem definition, goal set-
ting, generation of alternatives, decision making,
implementation, and evaluation skills.

Measures assessing negative affects: depression,
anxiety, tension, anger, self-esteem, -confidence.

Measures assessing overall physical or mental well
being / functioning. Items refer directly to quality
of life or functioning

Measures that are only useful in a particular group
of patients. The themes questioned in the measu-
res refer to the specific domain the intervention is
focussed at.

General Improvement (GI) Measures that point at general improvement or
effects, and cannot be classified in one of the
other clusters.

During data analysis the following questions are of interest: U Does out-

come differ as a result of methodological quality? 2) Is the p-s intervention

more effective in one cluster of outcome measures than in others? 3) Are out-

comes depending on the number of sessions invested in the p-s intervention?

4) Is there a difference between individual or group interventions? 5) Is the
choice of the reference treatment determining the direction of the effect? 6) Is

the p-s intervention effective in one particular field or population within men-

tal health care and behavioral medicine?

RESULTS

STUDY SELECTION

The computer-aided literature search collected 35 references from Medline and
68 references from PsychLit databases. From these 103 references, 64 were
included after a first selection that was based on titles, keywords and abstracts.
14 of these 64 references were collected in both Medline and PsychLit data-
bases. Reviewers disagreed about 10 references, what was subsequently dis-
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cussed and resulted in the rejection of 5 references. Another 11 references
were excluded from the review, because both reviewers decided from the
abstract that the study did not refer to the problem solving model by D'Zurilla
and Goldfried (1971). Consequently, 34 blinded copies of the full papers were
assessed regarding criteria 7 and 8 (reviewers JvdH and MK). In 3 studies there
was uncertainty or disagreement between the reviewers about criterion 8 and
in one study alx>ut criterion 2 (randomization). Therefore, a third reviewer (JV)
was consulted who included 3 studies and excluded one. In the excluded
study patients were not randomly assigned to the treatment conditions, what
only became clear after reading the full paper. Seven studies were excluded
after the full paper-screening prtxedure, resulting in a total of 27 studies. From
these studies, another K studies turned out to include conditions with less than
10 participants. It was decided that these studies would be excluded from the
final data analysis, but not from the methodological quality assessment. In the
end, 19 studies were included in this review, in 2 cases the therapy was poin-
ted at spouses or parents (Hlanchard, Toseland, & McCallion, 1996; Graves,
Meyers, & Clark. 1988) In one study (Ka/.din, Siegel. & Bass. 1992) both chil-
dren and parents were treated and look part in the assessment procedure.

Mi IIUUM>UX;I(:AI QUALITY

Table 3 shows the results of the methodological quality assessment. After con-
sensus, 22% of the 27x10 (internal validity criteria) and 12% of the 27x18 (total)
quality assessments were scored unclear. Regarding total scores on the metho-
dological quality scale (range: 0-18), 59 % of the studies shows methodologi-
cal quality higher than 9 which was the preset threshold for high quality.
However, when internal validity criteria were taken into account, only 26% of
the studies were labeled high quality'. Remarkably, internal validity criteria
regarding similarity of baseline characteristics' (c) and withdrawal/drop-out
rate' (j), were the only criteria scored positive' in respectively 50 and ^5% of
the studies. On the other hand, criteria regarding concealment of treatment
allocation' (b2) and compliance rate' were rarely described by the authors and
therefore scored unclear' in 85 and 70% of the studies, respectively.

DATA EXTRACTION

in table -» (page 12-17), characteristics of 19 studies meeting die inclusion cri-
teria are displayed. The studies were published between 1975 and 1998, and
covered a wide range of study populations within the field of mental health
care and Ix'havioral medicine Dropout rate ranged from 3 to 53% (mean -
24%). One study did not report dropout rate.

With regard to the study's design, 8 studies compared problem-solving the-
rapy with no treatment, treatment as usual, or wait-list control (a). 7 studies
compared problem-solving therapy with another treatment or placebo-control
(b), and 4 studies compared problem-solving therapy with no treatment (a), as
well as with another treatment (,b). In total, the 19 studies made 28 compar-
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TABLE 3. Methodological quality assessment.

Study a bl* b2* c* dl d2 e* f K* h' i j* kl k2* I m n' o internal methodological
validity quality

Arean et al., 1993 + + ? + + + _ ? + + + _ + . + + . + 4 12
Atha et al., 1992 _ + > ? + . + ? _ > + + + + • - _ . 4 8
Blanchard et al., 1996 + + ? + + + > ? . . + . • . + + . • 2 10
Catalan et al., 1991 + + + + + - + ? - + + + • • • » • - - • 7 13
Clarke & Greenberg, + + ? ? + + . ? . . . . + . + . . + 1 7
1986
Coche & Flick, 1975 + . ? + + + - + . ? + + + _ « . . _ _ 3 9
Coche & Douglas, 1977 + . ? + + + . . ? . + . + . + + . . 1 g
DeVellis et al., 1988 + + > + + _ _ ? > + + + . . + • _ . 4 9
Foster, Prinz, & O'Leary, . + ? . + + . + . + + + + . + . . + 4 10
1983
Graves et al., 1988 + + ? + + + - ? + ? + + • • + - - + 5 12
Hussian & Lawrence, + + ? + + + . ? + > + . + - + . . - 3 9
1981
Kazdin et al., 1987 + + ? + + + + ? + - + + • • • - - • 6 13
Kazdin, 1989 + + ? + + + + ? + . + + • • + • - + 6 14
Kazdin et al., 1992 + + ? + + + - ? + - + - • • • • • • - • 4 12
Lynch et al., 1997 + + ? + + . + ? ? • + _ • . « . . . . 4 9
McLeavey et al., 1994 + + ? + + + . + + + + . • + + . . . 6 12
Mendonca & Siess. 1976 - + ? . + + - ? ? ? + + • - « • - - + 2 8
Mueser. Valenti Hein, & + + ? + + + . ? + > + . • . + . . . 3 9
Yarnold. 1987
Mynors Wallis et al.. 1995 + + • + + + - + + + + + • - + • • • g 16

? Mynors Wallis et al., 1997 . + + ? - + + . . + + + • + + + - • 6 12
* Nezu, 1986 + + > + + + . > + . + + • • + . _ • 5 12

Nezu & Perri. 1989 + + > + + + . ? + + + + • • + . . + 6 13
Pfiffner, Jouriles. Brown, + + ? + + + . ? + + + . • - • . . . 4 10
Etscheidt, & et al.. 1990
Platt et al.. 1993 . + ? + + + . ? . . + . • • + • . - 3 9
Salko\ skis, Atha. & + + > + + + . ? . . + + + + + . + . 5 u
Storer. 1990
Schwartz et al.. 1998) + + > + + + . . ? . + . • - + • - • 2 10
Yu, Harris, Solovitz, & . - . . + + . + . ? + . • . ? . . • 1 6
Franklin. 1986

•: 'internal validit>- criteria. + 'positive'; - negative'; ? don't know unclear'.



TABLE 4- Study Characteristics

I\TEBYENT1OV. OtTVOMES

1. A«AN FT AL, 1993
•76 older aduhs with unipolar
major depression, aged 5S-8O
years, recruited through media
announcements Sixteen subjects
dropped out of treatment

2 ATIIA FT AI... 1992
•33 patients attending a medical
emergency department (A&E) for
medical reasons and 1) felt the
need to talk about worries after
going home; 2) had difficulties
coping problems of everyday life,
aged between 16 and 65. One
subject dropped out

3 CAT AWN rr AI... 1991
• 47 patients who had recent onset
(<12 weeks) complaints of anxie-
ty, tension, depressed mood, irrita-
bility, sleep disturbances or soma-
tic symptoms, high risk, aged 18
-65 years, referred by GPs. Three
patients dropped out in the con-
trol treatment.

4 C u m & GRKENBFW.. 1986
• 4M adults who voluntarily sought
counseling to help them resolve
an inlrapersonal conflict over a
personal decision, aged 16-73
years, fairly well educated.
Twenty-two patients dropped out
after randomization.

II: Problem Solving Therapy: general goal is lo cope with depression
and associated problems according to 5 problero-sorving steps
(n-28).
12; Reminiscence Therapy: Review life histories, discuss and interpret
positive and negative life-events, future goal-setting < n-2"")
II & 12: 12 weekly group sessions of 1.5 hours, guided by advanced
graduate students in clinical psychology.
R: Waiting list Control: two individual contacts during waiting list
period of 12 weeks (n-20)

I: Treatment as usual + Psychological treatment based on the pro-
blem-solving approach, 5 individual sessions of 1 hour home-based
treatment, guided by an experienced community psychiatric nurse,
goal is to identify specific problems and apply 4 nttional p-s skills
(n-16)
R: Treatment as usual: individual (n-17).

I: Four individual sessioas (on the average 30 minutes per session)
of problem solving, guided by a psychiatrist therapist, contents: 1)
assessment of the problem, 2) explanation symptoms. 3) p-s in 5 sta-
ges, 4) rehearsal of techniques (n-21).
R: Treatment as usual: any treatment chosen by the GP during 6-
weeks trial (n-26).

II: Problem-solving treatment: 1) problem definition, generation of
alternatives, deciding, 2) verification and evaluation (n-16>
12: Gestalt two-chair intervention: Client alternately assumes two
sides of an intrapsychic conflict, the couaselor guides in a dialogue
between the two sides (n-16).
II & 12: general orientation in a group, 2 individual sessions, debrie-
fing, guided by advanced graduate students and registered psycholo-
gists.
R: WaitinK List Control: no treatment (n-16).

• (PSV II > 12 - R
• (NA): II > 12 > R
• (QOL): 12 > It - R
Effects were maintained at 3 months
foilow-up.

• (NA): I - R; in women: I > R
• (GI): I - R
All outcomes are based on 1-year
follow-up assessments (repeated
measures ANCOVA).

LRG: Low Risk Group (n-66)
• (QOL): I - LRG > R
• (GI): I - LRG > R
Effects were maintained at 24 weeks
follow-up.

• (DS): 12 > 11 > R
All post-treatment assessments, no
follow-up.
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5. C<x:nE & FLICK, 1975
• 104 hospitalized psychiatric
patients admitted to a small priva-
te psychiatric hospital, aged 21-65
years, divided into high- and low-
schizophrenia groups (median
MMPI, Sc-scale). Only patients
who completed pre- and postte.st
are counted. Dropout rate: ?

6. Ox in & D o n , u s , 1977
• 158 hospitalized psychiatric
patients admitted to a small priva-
te psychiatric hospital, aged 21-65
years. Kighty-three patients drop-
ped out after pre-test: 12 in II, 36
in Rl, and 35 in R2

7. DFVFI.LIS FT ,M... 1988
• 111 Rheumatoid Arthritis patients
enlisted from the rheumathology
hospital clinic, aged 23-80 years.
Ten patients were lost to follow-
up

8 KAZIMN FT \ L . 1987
•56 psychiatric inpatient children,
referred to the htxspital for anti-
social Ix-havior (>98th percentile
of the Aggression and Delinquency
Scale of the CBCL). aged 7-13
years Nine subjects dropped out
during the study.

11: Hospital program + problem solving group: 1) bringing up a pro-
blem. 2) clarifying, 3) bringing up alternative solutions, 4) discussing
feasibility (n=4l).
12: Hospital program + Play-reading group (attention placebo):
Goal of the reading-play group is to find enjoyment and companion-
ship, 15 minutes discussion (n-23).
II and 12: Eight group sessions of one hour, for 2 weeks.
R: Hospital program (n-40).

II: Hospital program + problem solving group: 1) bringing up a pro-
blem, 2) clarifying, 3) bringing up alternative solutions, 4) discussing
feasibility (n-37).
12: Hospital program + Play-reading group (attention placebo):
Goal of the reading-play group is to find enjoyment and companion-
ship, 15 minutes discussion (n-57).
II and 12: Eight group sessions of one hour / 2 weeks.
R: Hospital program (n-64).

I: Problem solving intervention: teach patients generic problem-sol-
ving in 6 major steps, one hour individual session at the clinic or
patients home + telephone follow-up 2 weeks after P-S intervention
(n-56).
R: No intervention (n-55).
I and R: Psychosocial interview preceding the randomization to assess
problems that arthritis has caused in patients lives and to identify'
actual and potential resources.

II: Problem-solving skills training: combines cognitive and behavioral
techniques to teach P-S skills that the child can use to manage inter-
personal situations, response cost approach (n-20).
12: Relatioaship therapy, developing a close relationship with the
child, providing empathy and unconditional positive regard, helping
the child to express feelings, non-directive, response reward approach
(n-19)
13: Treatment-contact control: providing special treatment meetings
with a therapist, but not provide therapy as in II or 12 (n-17)
II. 12 and R 20 individual sessions of approximately 45 minutes in II
and 12. and 20 minutes in R. 2 to 3 sessions per week, guided by
experienced (1-2 years) specialized therapists

• (PS): II > 12 - R
• (Gl): 11 - 12 > R
All post-treatment assessments 21
days after pre-testing, no follow-up.

• (PS): II - 12 - R
• (NA): II - 12 - R
• (QOL): II - 12 > R
All post-treatment assessments 3
weeks after pre-testing, no
follow-up.

• (NA): I - R
• (QOL): I - R
• (DS): I - R
• (Gl): I > R
All post-treatment assessments 4
months after pre-testing. no follow-
up

• (QOL): II > 12 - 13
• (Gl): II > 12 - 13
All post-treatment assessments
Effects were maintained 1-year fol-
low-up.



9. KAZDTS ET AJ_, 1989
• 112 children with severe antiso-
cial behavior (>90rh peTcemile of
either Aggression or Delinquency
Scale of the CBCL), referred to the
Child Conduct Clinic for in-
and/or outpatient treatment, aged
7-13 years. Nineteen subjects were
lost to one-year follow-up.

10. KAZDIN FT AL., 1992
•97 children with aggressive an
antisocial behavior (>90th percen-
tile of either Aggression or
Delinquency Scale of the CBCL),
referred to the Child Conduct
Clink for outpatient treatment,
aged 7-13 years. Twenty -seven
subjects were lost to one-year fol-
low-up.

11. LYNCH er AI„, 1997
• 29 mildly depressed patients
(HRSD) in a family residency
practice, mean age 48.5 years.
Eight subjects dropped out during
the procedure, while another 8
subjects filled out only the HRSD.

II: Problem-solving skills training (PSST> combines cognitive and
behavioral techniques to teach P-S skills that the child can use to
manage interpersonal situations, includes opportunities to individuali-
ze the focus, response cost approach (n-37)
12: PSST • in vivo practice: Stepwise practice outside the treatment
setting with increasing difficulty of so-caDcd "supersolvers" (n-38).
13: Relationship therapy developing a dose relationship with the
child, providing empathy and unconditional positive regard, helping
the child to express feelings, non-directive, response reward ap-
proach (n-37).
II (PSST) and 13: 25 individual sessions of approximately 50 minutes,
guided by experienced therapists (master's degree in a mental
health-related field)

II: Problem-solving skills training (PSSTV combines cognitive and
behavioral techniques to teach P-S skills that the child can use to
manage interpersonal situations, token reinforcement, parental invol-
vement in the training, in vivo practice, 25 individual sessions of 50
minutes once a week (n-29).
12: Parent Management Training: treatment program originally drew
on procedures described by Patterson et al. <1975). training behavio-
ral techniques, reinforcement program, involvement of the child, 16
individual sessions of 1,5 to 2 hours (n-31).
13: II + 12: (n-37).
II. 12, and 13 all lasted between 6 and 8 months and were guided by
experienced therapists (master's degree in a mental health-related
Field).

I: Problem-solving therapy: based on protocol by Nezu et al. (1986),
training 5 steps of P-S with the goal of developing more useful
methods for dealing with life problems, 6 individual sessions of tele-
phone counseling for 20 minutes once a week, homework assign-
menus, guided by supervised student therapists (n-15).
R: no treatment (n-14).

• (NA> 1 1 - 1 2 - 1 3
• (QCH> II - 12 > 13
• (DS): II - 12 > 13
• (GI): II - 12 - 13
Results at one-year follow-up com-
parable to post-treatment assess-
ments.

• (QOL): 13 > II > 12
• (DS): 13 > 11 > 12
Post-treatment effects were maintai-
ned at one-year follow-up II equali-
zed 13 at one-year follow-up.

• (PS): I - R
• (NA): I > R
• (QOL): I > R
All post-treatment assessments, no
pre-treatment assessment.
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12. MCLKAVKV K-r AI., 1994

•39 patients admitted to the
Casualty Department of a regional
hospital following self-poisoning.
Only patients who completed full
pre- and post-assessments were
included (39 of the 91 patients ini-
tially included). Average age was
24.5 years (SD.-7). Follow-up data
were available with regard to 33
patients

13. MYNOKS WALLIS KT AI., 1995

•91 patients with major depressi-
ve disorder according to the re-
search diagnostic criteria. HRSD >
13. referred by a GP. aged be-
tween 18 and 65 years Only
those patients completing 4 or
more sessions were included in
the analysis (n-82). of these 82
patients 17 were lost to 12-week
follow-up.

14. MYNOKS WALLIS ET AL, 1997

•70 patients presenting at the GP
with an emotional disorder of at
least one month's duration, com-
plaints of anxiety, tension, depres-
sed mood, irritability, sleep distur-
bance, somatic symptoms not due
to physical disorder, aged 18-65
years. GP decided about inclusion.
Twelve patients were lost to fol-
low-up.

II: Interpersonal Problem-Solving Skills Training: progressive training
of the 5 stages of D'Zurilla and Goldfried (1971). additional behavio-
ral methods for skills training (i.e. role plays), 5 or 6 individual ses-
sions of one hour guided by a clinical psychologist (n-19).
12: Brief problem-oriented approach (crisis intervention): patient is
helped to solve current problems in a practical and common sense
manner, no specific skills training, treatment was terminated when
presenting problems were satisfactorily solved, on the average 4.2
individual sessions guided by a clinical psychologist (n-20).

II: Problem-solving treatment: rationale on relation between emotio-
nal symptoms and problems in daily living, choice of one target pro-
blem, instruction and application of PS-stages (n-30)
12: Drug treatment: information on principles of drug treatment for
depression, amitriptyline administration with an increasing dose up
to 150 mg, non-specific interventions (listening, encouraging, sympa-
thizing) without giving advice about how to manage problems
(n-31).
13; Placebo drug treatment: See 12, amitriptyiine is replaced by a pla-
cebo drug (n-30).
II. 12, and 13: 6 or 7 individual sessions of 30 minutes, first session
60 minutes, given in the patient's home or local health center, guided
by a psychiatrist or a trained GP.

I: Treatment-as-usual + Problem solving treatment: a) usual GP-con-
sultations (mean - 2.1), 9 patients started or continued antidepres-
sant medication; b) explanation of the treatment and its rationale,
application of 5 PS-stages, encouraging patients to formulate practical
ways of dealing with problems, at maximum 5 individual sessions
(mean - 3 6 sessions, initial session of 1 hour, subsequent sessions
of half an hour), guided by trained nurse therapists (n-40)
R: Treatment-as-usual: usual GP-consultations (mean - 2.2), 13
patients started or continued antidepressani medication (n-30).

• (PS): 11 > 12
• (NA): II > 12
• (GI): II > 12
• Self-poisoning activities (GI):

1-year follow-up: II: 10.5% v» 12:
20%

All post-treatment effects, At
6-month follow-up, effects were
maintained regarding PS and GI.
PS-effects were clinically significant
whereas NA-effects were not.

• (NA): II - 12, II > 13
•(QOL): II - 12, II > 13
• Clinical relevant recovery at 12-
weeks regarding NA. II - 12 > 13
All outcomes assessed 12 weeks
after pre-treatment (- post-treat-
ment).

• (QOL): I - R. at post-test and 26-
week follow-up

• During eight-week treatment
period Costs (GI): I < R;
Disability days (GI): I - R

• Over 26 weeks from trial entry:
Costs and Disability days (GI):
I > R



15 NEZT & PEKW, 1989
•43 subjects with unipolar depres-
sion for at least 4 weeks duration
(BDI > 20), recruitment by com-
munity newspapers, mean age
45 8 years (SD -11.4). Four
patients were lost to follow-up.

16 Purr rr AL.. 1993
•130 unemployed methadone
clients from five methadone cli-
nks, baseline characteristics are
not described Initially. 277 clients
enrolled in the study, but data
were only analyzed for the 130
clients who completed all data
collection points

17 SUIWAHI/ FT AL, 1998
• 341 women, who had a first-
degree relative with a recent dia-
gnosis of primary breast cancer,
aged 19 - 75 years Initially. 967
eligible women completed a base-
line interview, 455 accepted and
completed a visit at one of the
cancer center sites, 341 returned
questionnaires at 3-month follow-
up. Data of these 341 women
were reported.

II ProMem-soK-ing therapy: entire problem-solving piuymn as des-
cribed by D Zurilla and Nezu (1982: Nezu et al.. 1989> a) ptobtem-
onentation: emotions as cues, inhibit impulsive responses: b) PS-
skills problem-definition and -formulation (1). generate solutions
(2), evaluate potential consequences and select most optimal solution
(3). monitor and evaluate solution (4). implementation of the model,
homework assignments and practice (n-15V
12: Abbreviated problem-solving therapy: training PS-skills (see II
part b). therapists refrain from part a) (n-15)
II and 12: 10 weekly group sessions of 1 5 - 2 hours, guided by a
pair of advanced clinical psychology graduate students
R Wait-list control: two telephone contacts during 10-week period to
assess need for referral and support' (n-13'

I: Clinical services + Interpersonal cognitive problem-solving: a) daily
methadone administration + weekly individual counseling sessions,
on average 75 minutes per week; b) the cognitive process of analy-
zing and resolving interpersonal problems, teaches PS-skills, and
application towards the concept of vocational problems, 10 group
sessions, guided by a master's level leader (n-67).
R. Clinical services: see I, part a) (n-63>.

II and 12: a) review and discussion of personal breast cancer risk
factors. II and 12 consisted of one 2-hour individual session with a
health educator.
II: Problem-solving training: a) + introduction of 5 PS-techniques tar-
geted towards problems associated with personal risk factors and
reducing chances of getting breast cancer, recommendations, guide-
lines and literature (handouts), a 20-minute booster phone call to
review PS-techniques <n-197)
12: General Health counseling: a > + jn interview assessment of cur-
rent health practices, diet suggestions, recommendations for regular
physical activity, encouragement to quit smoking, handouts with stra-
tegies for behavior change, booster phone call to review information
(n-144).

• (PS): 11 > 12 - R
• (NA) Il> 12 > R
• (GI) II > 12 > R
II vs. 12: all post-treatment effects
were maintained at 6-month
follow-up
Clinically meaningful changes at
post-treatment regarding NA-mea-
sures II > 12 > R

• (DS: Employment rate): II > 12 at
6-month follow-up, and II - 12 at
12-month follow-up

• (NA) II - 12
•(DS>: 11-12
Regarding pre-treatment to 3-month
follow-up changes
Regular practice of the PST-techni-
ques resulted in significant improve-
ment regarding DS-outcome: II-high
practice > II-low practice « 12



MEDIATION THERAPY

18. BUNCMAKI) IT AI.., 1996
•86 cancer patients and their
spouses were recruited in the wai-
ting room of a regional medical
oncology clinic, patient's cancer
had been diagnosed more than 3
months before recruitment, mean
age of patients and their spouses
was S2 years. Twenty-nine
patients and/or spouses were lost
to follow-up, analyses are based
on patients and spouses who
completed all measurements
(n-57, and n-66).

I: Coping with cancer protocol: a short-term problem-solving appro-
ach, focus on 6 PS-strategies to reduce or manage specific problems
underlying spouses' distress, apply on the most pressing problem(s),
6 one-hour individual sessions, guided by an experienced oncology
social worker (n-30).
R: Treatment-as usual: any services offered by the oncology practice
including individual and group counseling (n»33).

• (NA): I - R (spouses),
I > R (patients)

• (QOL): I - R
• (GI): I - R
NA- and QOL-measures were asses-
sed in spouses and patients. All out-
comes are based on pre-treatment to
6-month follow-up assessments
(repeated measures ANOVAs).

n

19. GRAVES ET AL.. 1988

•40 obese children and their
parents. 20% overweight of child
regarding age. sex, and height,
recruited through media announ-
cements, aged 6 -12 years. Nine
patients were lost to 6-month fol-
low-up.

II and 12: a) eight weekly parent/child group sessions of 60 minutes:
reviewing food-intake and physical activities (10 min.), weighting
children (10 min), b) presentation of several behavioral weight-
reduction methods (20 min),
II: Problem-solving group: a) + b) + problem-solving exercises targe-
ted towards problems associated with children's weight control,
parents together with their children identify potential problems, list
and evaluate alternative solutions, develop and evaluate plans (n-?).
12: Behavioral group: a) + b) + exchange of recipes and exercise
ideas among parents (20 min.) (n-?).
13: Instruction-only group: see II and 12 part a) • exercising (15
min.) + exchange of recipes and exercise ideas among parents (20
min), self-monitoring of food-consumption and exercise fn-?).

• (PS): II > 12 - 13
• (DS): II - 12 > 13
At 6-month follow-up, PS and DS
(body weight) outcomes were reas-
sessed and showed the same outco-
mes.

Afofe PS: problem-solving skills. NA: negative affect. QOL: functional status quality of life. DS: domain specific outcomes. GI: general improvement;
11: p-s intervention; 12, 13: other treatment; R: no treatment-reference; >: more effective than: <: less effective than; -: equally effective as.BDI: Beck
Depression Inventory; CBLC: Child Behaviour Checklist; GP: General Practitioner; HRSD: Hamihon Rating Scale for Depression; MMPI-Sc. Minnesota
Multiphasic Personality Inventory, Schizophrenia-scale.



isons of problem-solving therapy with a reference treatment, in 13 cases this
was no treatment (a), and in 15 cases this was another treatment (b). Two dis-
mantling studies (Kazdin et al., 1989; Nezu & Perri, 1989), compared 3 treat-
ment conditions of which 2 included p-s therapy. In the general outcome
review (table 5) the p-s conditions were compared to the reference treatment
separately. In another study (Kazdin et al., 1992), the p-s intervention was
compared to parent management training and a third intervention that inclu-
ded both. In the general outcome review, the third condition was left out of
the analysis

In 14 out of 21 p-s conditions, the problem solving therapy was given at
an individual basis. The remaining 7 conditions were all group interventions.
The number of sessions included ranged widely (1 to 25 sessions), as well as
the time spent per session (20 minutes to 2 hours per session) Sessions of one-
hour duration were most frequently reported. In 7 out of 19 studies, a health
professional (i.e. GP, oncology social worker, health educator, and trained
nurse therapist) guided the p-s intervention. In 5 studies a psychologist or psy-
chiatrist guided the intervention, and in another 3 studies, graduate psycholo-
gy students guided the intervention. In 2 studies, therapists were a combina-
tion of psychologist / psychiatrist and student therapists or trained GPs. In 2
studies, it was not reported what the therapist's background was

Sixteen studies explicitly reported outcomes with regard to post-treatment
assessments, and 13 studies included a follow-up measurement in the study.
Follow-up duration ranged from 3 to 12 months Sixty-seven different outco-
me measures were extracted from the RCTs and clustered in one of five out-
come clusters. In 7 out of 19 studies, problem-solving skills were assessed.
Most p-s assessments concerned self-report measures. Eleven studies reported
results regarding negative affect. Most outcome measures in this cluster were
self-report measures, with the exception of 4 studies using the Hamilton Rating
Scale for Depression, which is a clinical interview. Quality of Life or Functional
status (QOU was measured in 11 studies. Again, most measures in the QOL-
cluster represent self-report measures, although in some cases, 'important
others' like parents or teachers do the report. Some QOL-measures, are clini-
cal interviews. Fight studies report on IXimain Specific measures. Measures in
this cluster can Ix' a self-report measure, an interview, a task, or an observa-
tional measure. The final cluster concerns effects that are indications of gene-
ral improvement, most of them being primary outcome measures like costs,
disability days, contacts with health care providers, frequency and intensity of
problems, and clinical effects. Ten studies report on measures in the GI-duster.

DATA-AN Amis
In table 5 (page 20-21), outcomes were evaluated per outcome cluster with
regard to post-treatment and follow-up effects. An overall evaluation summa-
rizes cluster-outcomes by counting the majority of signs. At post-treatment. 18
out of 25 comparisons C2%) were favoring the p-s intervention. 2 comparisons
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were in favor of the reference treatment, and 5 comparisons failed to show
efficacy of the p-s intervention. At follow-up, 18 comparisons were made, of
which 13 (72%> showing the p-s intervention was most effective, and *> tailed
to find evidence that the p-s intervention was more effective than the referen-
ce treatment. Fifteen comparisons described outcomes at both post-treatment
and follow-up. In 12 comparisons (80%) positive outcomes of the p-s inter-
vention were maintained at follow-up. One comparison failed to show effects
at either post-treatment or follow-up. Finally, in one comparison positive
effects faded away at follow-up, and in another, outcomes were favoring the
reference treatment at post-treatment, but the p-s intervention at follow-up.

fcr as a
When the total score of methodological quality was accounted for, 16 post-
treatment comparisons were divided in the high quality group (> 9), and 9 in
the low quality group. In the high quality group, all but two comparisons were
in favor of the p-s intervention (88%). In the low quality group, on the other
hand, only 4 comparisons were in favor (44%), 4 failed to show the p-s inter-
vention was more effective than the reference treatment, and one showed the
reference treatment to be most effective (table 5).

In the long term, 16 follow-up comparisons were divided in the high qua-
lity group and 2 in the low quality group. In the high quality group 13 out of
16 comparisons (81%) showed the p-s intervention to be most effective, whe-
reas 3 found no effect. In the low quality group, both comparisons failed to
find the p-s intervention more effective (table 5). In conclusion, for both post-
treatment and follow-up comparisons, studies with a high methodological qua-
lity had a higher probability (in %) of finding the p-s intervention to be supe-
rior to the reference treatment.

/s ffce />-5 m/mAen/fott more ^ e C " * ' " one c/t*s/er of owrcome measure*

In table 5 the percentage of comparisons favoring the p-s intervention per out-
come cluster at post-treatment and follow-up is displayed. Highest success
rates for the p-s intervention were found in the PS-cluster (67 and 100%, res-
pectively), which might be expected as manipulation of p-s skills is supposed
to be the mediator of treatment effect in most studies. In contrast, the lowest
success rate was found in the NA-cluster (54 and 25%, respectively), which will
be discussed later. Finally, in the clusters QOL, DS, and GI, success rates are
more or less the same, ranging from 60 to 67% at post-treatment, and from 56
to 63% at follow-up. The levels of success as well as the maintenance of suc-
cess at follow-up might be important in that most of the primary outcome
measures are found in these clusters.

CHAPTER 2 - Sjn



TABLE 5. General outcome review.

PS

STVIJY F"OST / F U

a.
Atha et al.. 1992
Catalan et al.. 1991
DeVellis et al.. 1988
Lynchet al . 1997 0
Myrows Wallis et al . 1997
Plan et al . 1993
Blancrurd et al.. 1996
Nezu & Pern, 1989

IlvsR •
I2VS.R 0

b.
Kazdin et al. 1987

llvsI2
Ilv*.l3

Kazdin el al. 1989
llvs.13
I2vsl3

Kazdin et al., 1992
McLcavey et al.. 1994 • •
Mynor. Walltet al . 1995

llvsI2
llvs.13

(•rave» et al., 1988
llvsI2 + •
llvs.13 • •

Sthwartz « al.. 1998
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0
+

+
+

0
0

+

0
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0

0

0
0

0

0

OC1COME CU5TOB

QOL DS GI

POST / FU P«>T / Ft' POM FV'
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0
0

0 •
• +

0

51
41
21
61
51

10G
61

10G
10G

8
13
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9
12

9
10

13
13

+

0
0

+

+

+

0
0

• •

0
+

+

+

+

+

+

•

0
+

+

•

0

201
201

251
251
251

5'61

6/71
6/71

8G
8G

11

13
13

14
14
12
12

16
16

12
12
10



c
Arean et al.. 1993

a + + + + 0 0 + +
b + + + + - - + +

Clarke & Greenberg, 1986
a + +
b

Coche & Flick, 1975
a + + +
b + 0 0

Coche & Douglas, 1977
a 0 0 + 0
b 0 0 0 0

% favoring the p-s 67 100 54 25 60 60 67 63 64 56 72 72
intervention

A'o/f a: Problem-solving therapy versus no treatment / treatment as usual (standard treatment) ' wait-list control; r* Problem-solving therapy versus <xher
treatment placebo control; c: Problem-solving therapy versus no treatment and versus other intervention; II: p-s intervention; 12. 13: «her treatment. R:
no treatment-reference; PS: problem-solving skills. NA: negative affect. QOL: functional status/quality of life, DS: domain specific outcomes, Gl: general
improvement; +: p-s intervention most effective; -: p-s intervention least effective; 0: p-s intervention equally effective / no effect; I: individual; G: group:
Meth. Quality - Total methodological quality score (range: 0-18).

12G
12G

21
21

8G
8G

8G
8G

12
12

7
7

9
9

8
8
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ow/com«s i/^t'««//«^ OH /6? WMWI/OT o/sessions inKS/e^ m /fee p-s mter-

In order to answer this question, it was decided that the number of sessions
necessary to train p-s skills was at least 6. This minimum is based on the fact
that problem solving consists of 5 individual skills or stages, and second, pro-
blem solving needs practice. In one study (McLeavey et al., 1994), the number
of sessions could be increased to 6 if additional training was needed and was
therefore included in the group of studies executing the p-s intervention in
more than 5 sessions. Seven studies included no more than 5 sessions in the
p-s intervention. In this group of studies, 5 comparisons were made at post-
treatment of which 2 were favoring the p-s intervention, 2 were favoring the
reference treatment, and one failed to show effect. Remarkably, although the
number of comparisons is small, comparisons in favor of the reference treat-
ment were only found when the p-s intervention was representing less than 6
sessions. At follow-up, only 4 comparisons were made in the "< 6 sessions"
conditions, 2 favoring the p-s intervention and 2 failing to show any effect. In
the group representing p-s interventions with more than 5 sessions, 16 out of
20 (75%), and 11 out of 14 comparisons (79%) were favoring the p-s inter-
vention .it post-treatment and follow-up, respectively. From this might be con-
cluded that the chance that the p-s intervention is yielding a positive effect is
increasing, as the number of sessions invested is at least 6. Moreover, and even
more remarkable, p-s interventions with 10 or more sessions, with the excep-
tion of one follow-up comparison (Platt et al., 1993). were all yielding positi-
ve results (table 5). Thus, according to this selection of studies, the lx*st chan-
ce to yield positive results is obtained when the p-s intervention consists of 10
or more sessions. As will Ix* shown next, the number of sessions might have
confounded the following comparisons, and its influence is therefore checked.

As indicated in table 5, at post-treatment, the p-s intervention was delivered in
a group in 11 of 25 comparisons, and as an individual treatment in 14 of 25
comparisons. In 73% of the group treatments and 71 % of the individual treat-
ments the p-s intervention showed to he superior to reference treatment. At
follow-up, only 5 comparisons were made within the sub-group of group-
interventions, of which 4 were favoring the p-s intervention (80%). When indi-
vidual treatment was regarded. 9 of 13 comparisons (69"*) were in favor of the
p-s intervention. The positive results of the p-s intervention, might partly be
the result of the number of sessions offered, that ranged between 8 and 12 in
the group treatment and between 1 and 25 in the individual treatments. The
conclusion might Ix* that the p-s intervention is effective, as an individual as
well as a group intervention, but the number of sessions offered within the
therapy might Ix* crucial to yield therapy success.

S2



/s /fee cvboice cy/iv n/m»nct> /r«imu*m <frfe»rmi>ii>fy> rf>e t/irvc/ton
In order to answer this question, reference treatments were split up in 2 sub-
groups: a) those representing no treatment, wait-list control, or treatment as
usual, and b) those representing another treatment or a placelx) control. At
post-treatment, the number of comparisons favoring the p-s intervention was
8 out of 11 (73%) when compared to no treatment (a), and 10 out of H (71%)
when compared to another treatment (b). At follow-up, only d comparisons
were reported in the subgroup representing comparisons with no treatment
(a), of which 3 (50%) showed the p-s intervention to lie most effective. The
subgroup representing comparisons with another treatment (b) reported 12
comparisons of which the p-s intervention was more favorable in 10 (83%).
Somewhat surprising, the sub-group representing comparisons with another
treatment (b) was favoring the p-s intervention more often at follow-up, whe-
reas the contrasts between treatment conditions are expected to IK* greater
when the p-s intervention is compared to no treatment. Noteworthy, the ave-
rage number of sessions invested in the p-s intervention is smaller in subgroup
a) than in subgroup b), namely 6.8 and 12.1, respectively. I"he outcome that
the p-s intervention has a high success-rate at follow-up (83%), even when
compared to another treatment, might be indicative of the positive effects of
the p-s intervention in the long term.

/s f/?e p-s m/ewen/iott ^ec/«w m owe part/cu/ar //t>W or
menta/ fe?a//jb cart» or fenbactora/ m«/»cjwe?
It may be difficult to give an answer to this question because the number of
studies selected within each field may be too small. In fact, only two fields
were mentioned in more than 2 studies: depression in adults (6 studies) and
anti-social behavior / conduct disorder in children (3 studies). With regard to
depressive populations 7 out of 9 comparisons (78%) at post-treatment were
favoring the p-s intervention, and 5 out of 6 comparisons (83%) at follow-up.
Regarding the studies on anti-social behavior and conduct disorder in children,
5 comparisons were available at both post-treatment and follow-up, all sho-
wed the p-s intervention to be most effective. However, the positive results in
children, might also be the result of the fact that all three studies were from
the same research-group, had high methodological quality, and the p-s inter-
vention consisted of 20 to 25 sessions.

DISCUSSION

In answer to the question whether problem-solving therapy is an effective
treatment in mental health care and behavioral medicine, 27 randomized cli-
nical trials were entered in a methodological quality assessment. Subsequently,
19 of these trials were included in a data extraction and analysis procedure.
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Analysis showed that p-s interventions are effective in the treatment of several
populations within mental health care and behavioral medicine, immediately
after the intervention as well as at follow-up, 3 to 12 months after the inter-
vention. The methodological quality was high in 59% of the studies. However,
when only internal validity criteria were taken into account. 26% of the studies
showed high quality. Methodological quality was important with regard to the
success of the p-s intervention in that the probability of finding positive results
regarding the p-s intervention was higher when the study was of high quality.
'l"he p-s intervention turned out to Ix? most effective regarding the improve-
ment of problem-solving skills. Surprisingly, outcomes referring to negative
affect were least positive, especially at follow-up. The p-s intervention was
more or less equally effective regarding outcomes referring to quality of life,
domain specific effects and general improvements. The best chance of yielding
positive effects was found when the p-s intervention consisted of more than 5
sessions, with highest success-rates when the p-s intervention consisted of 10
sessions or more. 'Ilie current study did not find evidence that indicated supe-
riority of either group or individual p-s interventions. Remarkably, studies
comparing the p-s intervention to another treatment had better outcomes at
follow-up than those comparing to "no treatment conditions". This outcome,
however, might have been the result of a higher mean number of sessions in
the former. As far as conclusions can l>e drawn about the effectiveness of the
p-s intervention in certain populations, the intervention turned out to be favo-
rable in depressed patients and children with anti-social liehavior and conduct
disorder. This study did not find evidence that the p-s intervention was contra-
indicated in any of the populations included in this review. In only one study,
the alternate intervention prevailed alx>ve the p-s intervention in volunteers
with an intrapersonal conflict. However, the p-s intervention still showed bet-
ter results ihan a waiting-list control.

Although study selection was executed in a systematic and objective man-
ner, selection might have been introduced by the search strategy. First, as only
MKDL1NK and PSYCHLIT databases were searched, studies that were not inclu-
ded in these databases were ignored. Second, the specific search terms (pro-
blem solving therapy, -treatment, and -intervention) might have missed those
treatments that were indeed executing a problem-solving intervention as inten-
ded, but used divergent terms to indicate this.

A second source of selection was delilxrately introduced by the definition
of inclusion criteria. First, only studies with 10 or more participants per condi-
tion were included in the review. Authors shared the opinion that with small
Ns, the power of the study might have lx*en impaired more easily what could
have resulted in unjust decisions regarding the overall efficacy of the p-s inter-
vention in the overall outcome assessment. Secondly, it had to be obvious
from the full paper that the therapy was based on D'Zurilla and Goldfried's
theory (19"I), and moreover, problem-solving skills were actually trained.
Especially the latter criterion was sometimes hard to interpret from the des-

54



cription in the paper. In these cases poor descriptions could have led to unjust
exclusion of papers. Nevertheless, authors found it important to select only
those studies were p-s skills were actually trained and served as a mediator of
effect. When the theory served merely as a structure of therapy process, the-
rapy might have been effective, but it would have lx-en less plausible to hold
increase of p-s skills responsible for it. Publication bias, might have Ix'en a
third source of bias threatening the conclusions of this review, in that the inter-
national scientific press more easily accepted studies showing the p-s inter-
vention to be effective.

Remarkably, only 12 out of 28 comparisons involved in our review evalu-
ated whether p-s skills were actually changed in the p-s intervention. From a
theoretical point of view, one would expect that if any. the I'S-cluster would
be changed as a result of the p-s intervention. So, when not assessed, it
remains questionable whether effects might l>e attributable to the increase of
p-s skills. On the other hand, when p-s skills were assessed but outcomes were
not favoring the p-s intervention, other factors might have been responsible tor
the effects, whatever the direction of outcomes. Noteworthy in this respect
might lie the validity of p-s measures. As Tisdelle et al. (19H6) and Lirson
(1990) discussed in their reviews, most p-s measures consist of self-report,
which is by no means an objective method of assessing outcomes regarding
actual p-s skills. One objection might be that subjects from the p-s interven-
tion would recognize statements in the self-report measure more easily, Ix'tau-
se comparable statements were repeatedly stressed during therapy. In that
case, we would call the assessment of p-s skills a process-measure (manipula-
tion check), rather than a primary effect. Second, self-report measures may
lack ecological validity as they do not measure real-life problem solving
(Larson, 1990). Validation of self-report by more objective measures (e.g.
observations) might be called for in future research.

Remarkably, effect-rates regarding NA-measures were lower than those in
other clusters, especially at follow-up where only 25% of outcomes favored the
p-s intervention. As the p-s intervention is claimed to be most effective regar-
ding stress-related disorders as depression and generalized anxiety (I)' Zurilla,
1988), one would expect success-rates in the NA-cluster to be at least compa-
rable to other clusters. Floor-effects may be one explanation, in that initial
levels of negative affect were already low at pre-treatment, so that it became
difficult to make important changes. Indeed, in studies where depressive
patients were included (N = 9), 6 out of 7 comparisons were in favor of the
p-s intervention at post-treatment. Unfortunately, only 1 of the depression-stu-
dies' included NA at follow-up It would be worthwhile to include follow-up
assessments in future research, to investigate whether the positive effects of
the p-s intervention in depressive populations are maintained in the long term.

The number of sessions invested in the p-s intervention turned out to be
crucial regarding the success of the intervention. From this it may be deduced,
that skills can not be trained within only a few sessions, but need rehearsal
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and real-life practice. As some interventions did not include more than 1, 2, 4
or 5 sessions to introduce p-s skills, it is hard to believe that these interven-
tions not only educated basic skills, but paid attention to practice and genera-
lization of these skills as well. This analysis also showed almost perfect suc-
cess when the number of sessions was 10 or more. This might be another indi-
cation that training and integration of skills in everyday life needs time (in- and
outside the therapy setting) and practice.

Although the majority of studies succeeded to show efficacy of the p-s
intervention, 28% did not. The reasons for this failure might be several. First
of all, treatment contents, performance and number of sessions might be cru-
cial. Especially in those studies p-s skills were assessed and not successfully
changed, as compared to a reference treatment, there may be reason to doubt
the contents of the p-s intervention Moreover, as treatment integrity was rare-
ly checked, doubt may Ix* thrown on how the treatment was performed. In
those .studies treatment integrity was not checked it becomes even more
import.mt that treatment manuals could be obtained, and therapists were trai-
ned and sii|XTvi.sed. Failure to show effect of the p-s intervention can also be
due to the choice of the reference treatment. In some cases the reference
treatment already proved effective in the treatment of a certain problem, and
<v>- Ml~r~f/.r/'.«-K/>^r~...» . . .Jirtt_ik/i''(L,v/jdi<li oiaillKklu'. in UluSC ca.SCS, 11 Illlgllt

Ix* more realistic to expect the p-s intervention to be as effective as the refe-
rence treatment, or to be partially effective regarding some specific outcome
measures Finally, there might have been some individual reasons why some
studies did not succeed to prove the p-s intervention to lx* effective. In exam-
ple, in a study of Hussian and Lawrence (1981), depressed elderly patients
who participated in the p-s intervention, were for methodological reasons
refrained from other daily activities held within the facility (like craft classes,
college class, or artistic activities) during the study. In depressed patients, this
refusal might have felt as punishment rather than reinforcement. Although the
Mussian-study was not included in the final outcome review, it can not be
ruled out that other studies sought comparable solutions for methodological
problems and thereby put the experimental condition at a disadvantage.

The current study found methodological quality to Ix? important with
regard to the success of the p-s intervention. Pcx>r methodological quality
seems to reduce the chance of finding the experimental intervention success-
ful and must then-tore be considered as a serious source of bias. On the other
hand, high methodological quality does not always guarantee that the p-s
intervention was thoroughly performed.

It needs to be kept in mind that the current systematic review did not
include studies conducted later than January 1999. Therefore, several studies
that have been descrilxxl since, e.g. problem solving therapy in oncology
patients (.Nezu et al., 1998) and non-specific low back pain (Van den Hout et
al.. Under review), were not involved in data-analysis. It would be preferable
to have frequent follow-ups in order to include new RCTs and to suggest new
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directions regarding evaluation of the p-s intervention. According to D'Zurilla
(1988) the most appropriate case tor p-s therapy is one in which negative
stress effects, such as anxiety, depression, or psycho-physiological symptoms
(e.g. pain), are associated with deficits in problem solving ability and or per-
formance. As the current review selected several studies regarding the treat-
ment of depression, however, less with regard to anxiety and psychophyskv
logy, these areas may need further addressing in future research. Another limi-
tation of the current study may be the selection of R(7Ts. leaving out other valid
methods of effect-evaluation. Especially when N was small, other methods
might have been more appropriate to test treatment efficacy (e.g. single case
experimental designs and multiple baseline designs; Meppner et al.. 19H4;
Morley, 1989; Morley & Adams, 1989). Notably, those studies that were exclu-
ded because of small sample-size, all had low internal validity.

Some interesting findings were not discussed in the results section and are
worthwhile remarking here. First, a dismantling study by Ne/.u and Perri (1989)
gave a lot of insight into the working mechanisms of the experimental condi-
tion. An intervention in which both problem orientation and problem solving
skills were discussed and trained, had more effective resulls than the inter-
vention that left out the problem-orientation phase. Unfortunately, only one
dismantling study was found in this data-search (Nezu and Perri, 1989).
Moreover, from the description of the intervention it was not always clear whe-
ther problem orientation was actually included in the therapy or not. The lat-
ter prevented us from addressing the more specific question whether problem
orientation would be a necessary part of problem-solving therapy. Future re-
search may address this specific question more thoroughly, evaluating the con-
tents of the intervention in particular, as well as how it affects therapy outco-
mes.

Finally, some studies yielded results that call for further exploration in futu-
re research. First, Kazdin et al. (1992), found evidence that at one-year follow-
up, the p-s intervention alone was as effective as the p-s intervention in com-
bination with a parent management training, and more effective than the
parent management training alone. It appeared to Ix; useful to investigate the
optimal combination of interventions, which, as in this case, may not always
be the most complete' one. Another characteristic of the Kazdin-study (Kazdin
et al.. 1992) is the involvement of parents in the p-s training of their children.
Involving important others in the process of solving problems of everyday life,
is an addition that deserves further attention of therapists and researchers.
Second, the study by Mynors Wallis and colleagues (1997) investigated cost-
effectiveness of a p-s intervention in primary care. Their outcomes are surpri-
sing because whereas treatment as usual turned out to be more cost-effective
at post-treatment, the p-s intervention was more favorable a half year after the
intervention. In other words, the investments in the short term are recovered
within 6 months. Costs are rarely used as an outcome in studies included in
our review, but could add interesting information to future effect-research of
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the p-s intervention. Latest developments show a shift from the treatment of
patients themselves towards applications of p-s principles in caregivers and
(mental) health professionals who are now viewed as the actual problem sol-
vers (Loscal/o & Bücher, 1999; Nezu & Nezu, 1993) In particular, the p-s the-
ory might serve as an effective model of active clinical decision making regar-
ding all kinds of clinical problems a health professional is professionally con-
fronted with, such as differential diagnosis, selection of therapeutic interven-
tions, and unanticipated problems (x-curring during the therapy prcxess.
Studies regarding the efficacy of this kind of interventions are quite unexplo-
red territory, but might show very powerful especially when problem solving
becomes a more integrated process between patient and clinician. Introduction
of problem solving at multiple levels of care may Ix- a most interesting issue
of future research in this field.
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CHAPTER 3

Does failure hurt?
The effects of failure feedback

on pain report, pain tolerance, and pain avoidance.

as.
Van den Hout. J.H.C.. Vlaeyen, J.W.S., Peters, ML, Engelhard, I M , Van den Hout, MA.
(2000). Does failure hurt? The effects of failure feedback on pain report, pain
tolerance, and pain avoidance. £Mrope««yo«rwj/fy/'fl/«, 4(4), 335-346.



ABSTRACT

In this study an experiment was conducted to examine whether failure expe-
riences have an effect on pain report, pain tolerance and pain avoidance.
Furthermore, it was investigated if negative affectivity (NA) affected the impact
of failure feedback on pain report, either as a mediator in the case of negati-
ve state affect or as a moderator when NA as a personality trait was conside-
red. Fiftyfour healthy female volunteers were included and randomly assigned
to one of three conditions: 1) failure feedback; 2) success feedback; 3) neutral
control task. After the manipulation, subjects were given a cold pressor task in
order to obtain pain measures Regarding the effects of failure feedback on
pain report, it was found that, in comparison with success feedback, failure
feedback led to increased pain report. With regard to pain tolerance, pain was
tolerated longer when preceded by success feedback than when preceded by
failure feedback. Differences between failure and control conditions did not
reach significance. With regard to pain avoidance, no differences between the
conditions were found. The hypothesized mediating role of negative state
affect was not found Though in the hypothesized direction, no significant
effect was found for NA-trait to moderate the influence of failure on pain. The
discussion focuses on a number of research questions that remain to be ans-
wered, and to the clinical relevance of the effects of failure and success expe-
riences on pain report and pain tolerance.
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INTRODUCTION

Common cerebral processes, involved in lx«h emotion and pain, suggest that
the experience of pain is always modulated to some extent by coexisting
emotions (Melzack and Wall, 1965; Robinson and Riley, 1999). Because of
this, it might not always be clear how both constructs relate to each other.
Some studies support the hypothesis that negative emotion is a frequent
psychological reaction to pain, i.e. emotional distress as a consequence of
both acute and chronic pain (Craig, 1994; Gamsa. 1990). This study focuses
on mechanisms by which emotions may instigate or increase pain. Although
there is no empirical support for the proposition that emotional distress real-
ly causes pain (Gamsa, 1994), there is sufficient evidence that pain can be
moderated by distress. Sternbach (1986) observed that stressful events, inclu-
ding major life events or daily life 'hassles', are strongly associated with in-
creased pain. It can also be hypothesized that the influence of a Stressor is
mediated by a negative emotional state, such as depression or anxiety.
Depressive states have lx?en shown to increase clinical pain in humans
(Brown, 1990; Sullivan and D'Eon, 1990; Wade et al., 1990), and to decrease
tolerance for experimentally induced pain (Zelman et al.. 1991; Romano and
Turner, 1985). As for anxiety states, there is no clear empirical basis for the
proposition that anxiety increases pain. A review of studies by Arntz et al.
(1991) indicated that anxiety might enhance or relieve pain or not affect it at
all. Their review concluded that anxiety has no unequivocal effect on pain,
but that the anxiety-pain relationship is mediated by attention. With regard to
positive mood states, there is some evidence which suggests that positive
emotional states, induced by imagery or selfcontrolled distraction, enhance
pain tolerance (Horan and Dellinger, 1974; Chaves and Barber, 1974; Zillmann
et al., 1996). Evidently, the effect of emotional mood states on pain seems to
depend on different dimensions, such as attention paid to the Stressor, mood
quality, and mood intensity. Moreover, ecological validity of the kind of mood
inductions used in experimental studies might be of influence.

Failure experiences can be an important source of emotional distress and
therefore directly or indirectly influence pain. Levine et al. (1993) examined
whether pain experience can be influenced by a mental Stressor and by the
perceived failure or success in dealing with this non-painrelated Stressor. Two
dimensions of the experimental situation were manipulated: task difficulty
and feedback quality (failure or success). Undergraduate students were ran-
domly assigned to one of five conditions: an easy reading comprehension
task with either success or failure feedback; a difficult reading comprehension
task with either success or failure feedback; or a control condition. After false
success or failure feedback was given in the comprehension task conditions,
a cold pressor test was conducted. Subjects were asked to place their non-
dominant hand in a bucket of circulating ice water, 0-2"C, up to their wrists
for a maximum of 2 minutes. During immersion in the cold pressor, subjects
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were asked to score their pain intensity every 30 seconds In this experiment,
feedback turned out to be more important than task difficulty in the expla-
nation of pain report. Failure feedback led to higher pain reports than a non-
feedback control condition. Success feedback, on the other hand, did not lead
to decrease of pain report as compared to a control condition (Levine et al.,
1993).

However, a number of methodological aspects may weaken the conclusion
of this study. First, the impact of the manipulation was not checked, so it
remains unclear whether the manipulation succeeded In particular, the absen-
ce of effects of success feedback may have resulted from the manipulation not
lx*ing strong enough. Second, it was not clear from this report whether the
same experimenter executed lx>th comprehension task/'control task and the
cold pressor task. If so, the experimenter was not blind for the condition. A
third note concerns the pain measure In order to prevent ceiling effects, sub-
jects in the 1-evine study were told that they could choose numbers higher than
the maximum of the stale (32). Hecause no word-anchors were given above
32, it becomes unclear what pain subjects were experiencing if their pain was
rated worse ili.m excruciating (>32) A fourth remark could be made about the
way ratings wen coded after withdrawal from the cold pressor: all ratings
beyond tolerance time were assigned a rating of 64. When defined like this, the
pain intensity measure is likely to Ix- confounded with pain tolerance.

liesides these methodological aspects, there are three theoretical issues that
are of interest: the comparison lx'tween failure and success condition, the role
of Negative Affectivity (NA), and the effect of perceived failure on behavioral
aspects of pain F.ven though the success condition did not lead to a signifi-
cantly lower pain re|x>rt than the control condition, still the largest contrast may
be expected between failure and success. It therefore might be interesting to
compare these conditions directly.

In their discussion, Levine et al. (1993) proposed that NA might at least part-
ly have accounted for the effect of failure on pain report. Watson and Clark
(1981) originally descrilx*d the NA construct as a rruxxl dispositional dimen-
sion or trait. High-NA individuals tend to be distressed and have a negative
view of themselves. Moreover. high-NA individuals are more prone to expe-
rience significant levels of distress and dissatisfaction at all times and in any
given situation. High-NA individuals are more introspective and differentially
dwell on their failures and shortcomings (Watson and Pennebaker, 1989). Thus,
when failure was perceived in the Levine et al. study, an NA disposition (NA-
trait) could have mixlerated the effect of failure on pain report, because high-
NA individuals were more sensitive to the failure feedback. According to
Watson & Pennelxiker (1989) NA can also be an induced state, and it is quite
[xvssible that failure feedback induced such a negative emotional rruxxl state
(NA-stale). This emotional state might have mediated IxTween failure feedback
(the Stressor) and increased pain reports, or at least may have been partly res-
ponsible for increased pain reports in the failure condition Hence, two diffe-



rent roles of NA can be hypothesized: a.s a moderator when referring to an NA-
trait. or as a mediator when referring to an induced mood state (.baron and
Kenny, 1986).

It would he worthwhile investigating whether, besides subjective pain
report, behavioral aspects of pain (pain tolerance and avoidance) are affected
by antecedent failure experiences as well. Moreover, measurement of pain
behavior would provide a more objective outcome measure. In addition to the
Levine replication, we therefore add the following research questions: are
painrelated activities, when preceded by negative feedback, i.e. failure, less
well tolerated or more avoided?

In summary, the aim of this study was to determine the effects of failure
and success experiences on pain report, pain tolerance and pain avoidance.
Furthermore, with regard to NA, the following question was examined: does
NA influence the effect of failure on pain report, either as a mediator (NA-state)
or as a moderator (NA-trait)? There were a few methodological modifications
in comparison with the original study of Levine et al.: a) a manipulation check
was included; b) intelligence test and cold pressor task were performed by two
different experimenters, with the second experimenter lx-ing blind to the con-
dition; c) to prevent subjects from Incoming demotivated and reluctant during
the experiment in which they just heard they failed an intelligence test, mani-
pulation and cold pressor task were presented as two independent studies; d)
the maximum score on the pain intensity scale was kept at 32.

METHODS

SUBJECTS.

Sixtythree first-year undergraduate students were recruited by means of posters
at different faculties of the Maastricht University. The advertisement was desig-
ned such that subjects were led to believe that they were lx îng invited for two
independent experiments. The first would be a pencil and paper task. The
second would be a laboratory experiment investigating the influence of pain
and emotion on skin conductance levels (SCL). In case the subject asked how
pain would be inflicted, he or she was told that this was by immer-sion of the
hand in cold water. The candidates were told that they could decide themsel-
ves when to stop the test. Because only 6 male students were recruited and
because it was not feasible to recruit equal numl>er.s of male and female sub-
jects in both conditions within time, we decided to include only female stu-
dents. Fiftyfour of the 57 female students met the inclusion criteria (blood pres-
sure lower than H0/90mmHg; no medical contraindications, no analgesics used
within the last 12 hours). Two subjects were excluded because of medical rea-
sons (blood pressure above 140/90; S did not feel well) and one subject was
excluded because her housemate disclosed the rationale of the experiment to
her. The remaining 54 subjects had a mean age of 19-1 (range: 18-22 years).
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MKA.SURES

The manipulation check consisted of a 0 to 100-percentile expectancy-scale.
The subject was asked to indicate the expected percentile score on the intel-
ligence test when she compared herself to a pre-university reference group.
The scale was completed twice: before starting the intelligence test, and
immediately after the manipulated feedback was given. On the second occa-
sion, the subject was asked to give expectancy-scores with regard to com-
pletion of a similar test in the near future. Besides this check, two additional
Visual Analog Stales (0-100) were used just before final debriefing. On these
scale, the subject could indicate how disconcerted she was about the feed-
back given, and how satisfied she was about the test results, respectively.
Moth (|iiestions were checked to identify those subjects that were not discon-
certed at all despite unsatisfying test results In the case unsatisfying results
did not seem to disconcert the subject, the experimenter questioned the sub-
ject in order to find out the reason. If the subject would declare that she was
not disconcerted because she did not believe the test-results, the manipula-
tion tailed and the subject would IK- deleted from the analyses.

During the cold pressor task, pain intensity and pain unpleasantness were
both ruled by means of two 32-point rating scales (Padawer and Levine,
1992) I'ain words used in the original scales were translated and checked
with the Dutch language. The scales were scored every 30 seconds with a
pencil hold in subject's non-immersed hand. Scales were presented in a
lx>oklet each page containing one pain intensity and one pain unpleasantness
scale Subjects were asked to turn the page immediately after scoring such
that new scales liecame visible.

I'ain tolerance was defined as the time elapsed (in seconds) between immer-
sion and withdrawal from the cold pressor. A priori, it was decided that the
maximum tolerance time was set at 5 minutes.

Pain avoidance was operationalized as the time elapsed (in seconds) between
last instructions after withdrawal from the cold pressor and second immersion
into the cold pressor.

NA-trait was measured with the Dutch translation of the Negative Emotionality
subscale (NEM) of the Multidimensional Personality Questionnaire (Tellegen
et al.. 1989; Stegen, 1998). The NEM was taken before the experimental mani-
pulation.



NA-state was measured by the Dutch translation of the shortened version of
the Profile Of Mood States (POMS, Wald et al . 1990) The POMS has Ix-en
shown to be a valid and responsive measure of negative affect. McNair (1971)
reported effects on the POMS in the hypothesized direction with regard to
short-term psychotherapies, drug trials and mixxl-inducing conditions.
Because of high correlations among 3 subscales of the POMS (tension, anger
and depression), they were joined into one composite measure. This compo-
site measure was further used in this study. NA-state was measured twice, first
before the manipulation task and liefore the measurement of NA-trait, and
second just before the cold pressor task, after the manipulation

PROCEDURE.

Subjects were randomly assigned to 1 of 3 conditions: a) an intelligence test
with failure feedback; b) an intelligence test with success feedback; or c) an
evaluation of art' control task. Experimenter 1 conducted the manipulation,
and was therefore informed about the randomization scheme. After blood
pressure was measured and medical condition was checked, two informed
consent forms were signed, one for each experiment. After completion ot the
POMS and the NEM scales, instructions about the test were provided.

In the intelligence test conditions, the subject was told that the test was
being conducted as a pilot for national implementation. The intelligence test
was said to give a valid indication of her scientific qualities and would be
applied as an entrance exam for university. After a brief introduction, the
expectancy-scale (manipulation check) was administered, followed by the
intelligence test. It consisted of 24 selected items of the 'Drenth Series'
(Drenth et al., 1965, 1969, and 1970), an intelligence test developed to diffe-
rentiate among subjects with elevated intellectual levels. To maximize failure
experiences, 6 of 24 items were made unsolvable in the failure condition
only. In addition, subjects in this condition were given only 25 minutes to
complete the test, whereas in the success condition, subjects had 35 minutes
to complete the test. In order to keep the second experimenter blind for the
condition, a filler task of 10 minutes was given in the failure condition to
make experiment duration comparable. When the subject finished the test,
the experimenter immediately entered data into a computer program, after
which the manipulated score appeared on the screen. In the failure condition
the experimenter reported a fictitious and low percentile score (range: 21st to
28th percentile). It was made clear to the student that the score was very low
in comparison with other pre-university students, and the experimenter gave
several comments stressing the personal failure. In the success condition, the
subject was given a fictitious high percentile score (range: 91st to 98th per-
centile), together with a couple of reinforcing comments, stressing the extre-
mely favorable performance in comparison with other pre-university students.
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In both conditions the experimenter checked the scores another time to con-
vince the student that there was no mistake with data input and processing.
Next, a computer printout was given to the student stating "Compared to the
norms of a reference group of pre-university students....", followed by the pre-
determined percentile score. The score forms as well as the forms used for the
manipulation check were all given some official coating to make the
feedback as credible as possible. Immediately after the feedback, the student
was asked to complete the expectancy-scale once more (see manipulation
check).

In the control condition the student was requested to give her opinion
about abstract pictures, to tell something about her personal taste of art, and
to select some favorite paintings out of several artbooks. It was stressed that
there was no evaluating purpose in the test, and that it was one's personal eva-
luation that mattered. After completion of the manipulation (intelligence test
or control task), the first experimenter thanked the student for her participa-
tion and handed her directly over to the second (blind) experimenter who wai-
ted for her in the lalx>ratory.

C.bW />rr.v.sf»r
After completing the I'OMS for the second time, the subject was told that this

experiment aimed at investigating the influence of pain and mood on skin con-
duclunce levels. Subsequently, and after the attachment of sham SCL-electro-
des, a cold pressor task was conducted. The subject was asked to place the
non-dominant hand up to the wrist in the cold pressor apparatus. This appa-
ratus consisted of a container filled with ice water, 0-2"C, circulated by a fish-
tank aerator. The experimenter scooped out the ice to prevent contact with the
subject's skin. Water temperature was recorded for each subject before the
cold pressor task, but could not lx* read by the subject. The subject was
instructed to tolerate the cold pressor as long as possible. During immersion,
the subject was given an audible signal every 30 seconds to rate pain intensi-
ty and unpleasantness on a 32-point rating scale. When the hand was with-
drawn from the cold pressor. the tolerance time was clocked and an audiota-
|X' instructed the subject to complete both scales once more for the pain she
felt just Ix'fore she withdrew her hand from the cold pressor. After a few
seconds, new aucliotaped instructions were given to restart the same cold pres-
sor task once more when the subject felt ready for it. As soon as the subject
reimmersed her hand into the cold pressor, the avoidance time (the time the
subject delayed reimmersing her hand) was clacked. The subject was now told
she could withdraw from the coldpressor and that the task was finished. The
cold pressor task was executed by means of the Micro Experimental
Lalx>ratory Professional software package (Schneider. 1988).

Immediately after the cold pressor task, the experimenter asked what kind
of test was carried out in the preceding experiment. When this was an intelli-
gence test, the experimenter requested the subject to complete the two VAS-
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scales designed as two additional manipulation check measures. Finally, the
subject was debriefed.

HYPOTHESES.

The following hypotheses were put forward: 1> In the failure condition, sub-
jects report higher pain intensity ratings than subjects in the control condition
(replication Levine et al., 1993). and than subjects in the success condition; 2)
Subjects in the failure condition tolerate the cold pressor for a shorter period
of time than subjects in the control condition, and than subjects in the success
condition; 3) Subjects in the failure condition avoid immersing their hand in
the cold pressor a second time for a longer period of time than subjects in the
control condition, and than subjects in the success condition; -I) NA-state me-
diates lietween failure feedback and pain report; S) NA-trait moderates ihe
effect of failure on reported pain intensity, high NA-subjects are more prone
than low NA-subjects to react with high pain reports in a failure condition.

STATISTICAL ANALYSES.

To test Hypothesis 1, repeated measures MANOVA on the successive pain
ratings was conducted As in the original study, only pain ratings at a 60-,
90-, and 120-second interval (measurement) were taken into analyses. The
highest rating on the scale (32) was assigned to ratings when the subject's
hand was withdrawn from the cold pressor. Though the procedures were iden-
tical to those in the Levine et al. study, we used a score of 32 instead of (H,
for reasons named in the introduction. As differences were expected between
the failure versus control and the failure versus success condition, but not Ix*-
tween success versus control condition, posthoc planned comparisons
between all three conditions were performed. An ANOVA and posthoc plan-
ned one-tailed /-tests for independent observations were conducted for testing
hypotheses 2 and 3 Because it was hypothesized that tolerance time was posi-
tively correlated with avoidance time, tolerance time was taken into analyses
as a covariate, when analyzing pain avoidance.

To construct a hypothetical model for the role of NA-trait and NA-state in
reported pain intensity, multiple linear regression analyses were conducted.
Statistical analyses were carried out according to Baron and Kenny (1986). To
test for mediation, three regression equations were tested (Baron and Kenny,
1986): 1) regressing the mediator (NA-state) on the independent variable (con-
dition); 2) regressing the dependent variable (pain report) on the independent
variable (condition); 3) regressing the dependent variable (pain report) on
both the independent variable (condition) and the mediator (NA-state). To
establish mediation, the effect of the independent variable on the dependent
variable should be less in the third regression equation than in the second
(Baron and Kenny, 1986). Besides condition, NA-trait and NA-state (pre-mani-
pulation) were added to the first regression equation, and NA-trait was added
to the second and third regression equations.
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FIGURE 1. The hypothetical model.
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To test hypothesis 5, the product of condition and NA-trait was added to the
regression equation. Hie rmxlerator effect is indicated by the significant effect
of the interaction while predictor and rruxlerator variables are controlled (Baron
and Kenny, 1986). With regard to hypotheses 4 and 5, pain reports on the 120-
second time interval were taken into analysis and the last reported score was
assigned when the subject had already withdrawn her hand from the cold pres-
sor The hypothetical model is presented in figure 1.

RESULTS

MANIPUIATION CHECK.

As expected, the pre-post expectancy-scores increased by 27.39 percentiles in
the success condition, whereas a decrease of 27.44 was found in the failure con-
dition. This difference was significant (/(34)"-14.19, p< 0.001). Furthermore, Ss
in the failure condition were significantly more disconcerted about the intelli-
gence test feedback than Ss in the success condition (K33WO.59. / x 0.001).
whereas Ss in the success condition were significantly more satisfied about their
results than Ss with failure feedback (K33>- -17.02, /K 0.001). Only one subject
reported not to Ix* disconcerted despite unsatisfying test-results. However, she
did not doubt the genuineness of the test-score, but attributed the bad score to
a temporary state (a hangover) instead. It was therefore decided to keep the data
of this subject in the analyses. Finally, it was checked if failure induced negati-
ve affect, «."hange scores pointed out that failure Ss increased NA-state. whereas
success Ss decreased NA-state (K19 36)-3.38. /K 0.003). In sum, experimental
manipulation appeared to be successful.



FIGURE 2. Pain intensity ratings over four 30-second time intervals, for each
condition.
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PAIN REPORT.

Reported pain intensity ratings over 4 time-intervals are shown in figure 2. The
pain unpleasantness measure significantly correlated with the pain intensity
measure (rX).9O; /xO.001, for each of the 60-, 90- and 120-second time-inter-
vals), and results were identical for both measures. Therefore, as in the Levine
et al. study, only the results of the pain intensity measure are presented.

Because pain report was not normally distributed, scores were reflected
(maximum score +1) minus (observed pain intensity score) and transformed
(square root). Means and standard deviations after transformation can be found
in Table 1. Due to the reflection of data before transformation, highest scores
become lowest and lowest become highest. Repeated measures
MANOVA (measurement X feedback condition) was conducted with
'Measurement' as the within subjects factor with three levels: pain report at 60,
90, and 120 seconds. There was a significant effect for measuremenl
(/^2, 102)=l6.l6; p-0.000), which means that pain report increased as a functi-
on of immersion time. Neither condition effect (H2,51)-1.68;p-0.196), nor mea-
surement X condition interaction (H4,102)-0.63; p-0.645) reached significance.
As planned, post hoc pairwise comparisons were done. Unlike the original
study, only a trend was found with regard to compa-rison of failure and control
conditions (estimated difference=-0.64; s.e-0.462; one-tailed/>-0.086). As in the
original study, there was no significant difference between success and control
conditions. The additional comparison of failure and success conditions resulted
in a significant effect (estimated difference-=-0.80; s.e.-0.462; one-tailed p-0.045),
which means that during a 60-, 90-, and 120-second interval, subjects in the fai-
lure condition reported higher pain than subjects in a success condition.
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TABLE I. Means and standard deviations of pain report (after transformation),
pain tolerance, and pain avoidance by condition. N-18 for each condition.
F-Failure condition; C-Control condition; S-Success condition.

rx-pcndcnt variable
Condition

pain report (VAS)

60-sec. F
C

s
90-itet. F

C
S

120-soc. F
C

s
Pain tolerance (sec.)

F
C
S

Pain avoidance (sec.)
F
C

s

Mean

2.75
324
339

2.24
2.88
2.99

1.95
2.74
2 %

120.84
160.32
178.49

51.12
35.22
45.59

Std. Deviation

1.34
1.51
134

1.32
1.50
1.47

137
1.66
1.55

88 89
10394
112.05

59.62
32.57
46.89

PAIN TOLERANCE.

Means and stantiard deviations of pain tolerance (in s) are displayed in Table
I. Subjects in the failure condition, on average, withdrew their hand from the
cold pressor almost one minute earlier than subjects in the success condition.
ANOVA showed no statistically significant differences between the three condi-
tions (M2,53)-1.SO1; />-0.233). Post hoc planned pairwise comparisons, howe-
ver, reached significance for the difference between failure and success condi-
tions (K3-O--I.71, one-tailed />-().048). The difference between failure and con-
trol conditions was not significant («34)--1.22, one-tailed p-0.115). Figure 3
shows the numlxr of subjects (per condition) who withstood the cold pressor
task The numlx'r of subjects continuing to do so is given for every 30 seconds.

PAIN AVOIDANCK.

Table I gives means and standaal deviations of pain avoidance (in seconds).
No diffea'nees were found Ix-tween the conditions (F(2.53)-O 248; p-0.781).
Pairwise comparisons did not reach significance either (Failure vs. Success:
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Figure 3. Number of subjects continuing the cold pressor task at ten 30-second
intervals, for each condition.
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t(34)-0.l6l. one-tailed p-0.437; Failure vs. Control: t(34)-0.686. one-tailed
p=0.249). Analyses were performed after data transformation (square* root). The
outcomes of the ANCOVA were comparable to those acquired when tolerance
time was not taken into analysis as a covariate.

THE MEDIATING ROLE OF NA-STATE.

To test the hypothesized mediating role of NA-state, three multiple regression
analyses were performed. One subject was left out of the analyses liecau.se the
score on negative affect (post-manipulation) was identified as an outlier. Final
results of the regression analyses are presented in table II. To simplify inter-
pretation of reflected and transformed data, the original direction of the rela-
tionship as expressed in the Standardized Beta was restored. The Variance
Inflation Factors were small enough (range 1.01 to 1.74), which suggests that
there is no problem of collinearity. First, predictors of NA-state (post-manipu-
lation; mediator) were analyzed. A model was entered with NA-trait, NA-state
(pre-manipulation) and condition (failure vs. control/success) as predictors of
NA-state (post-manipulation; Table II, model 1). The model predicted 58% of
the variance and feedback condition was one of the predictors. Secondly, the
predictive value of feedback condition on pain report was tested (Table II,
model 2). Results showed that this was not the case, and therefore the media-
tion hypothesis was rejected. Nonetheless, the third analysis, in which the
mediator was added to the regression equation, is reported because, in contrast
to the second equation, condition significantly predicted pain report in this
equation (Table II. model 3a). Although accounting for only 13% of the varian-
ce, the third equation, with NA-trait, condition (failure vs. control/success) and
NA-state (post-manipulation) as predictors, was significant. Surprisingly, in the
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TABUL II. Regression analyses of NA-state (post-manipulation) and pain
report. Analyses 1 to 3a refer to the test of the mediator effect of NA-state;
Analysis 3b refers to the test of the moderator effect of NA-trait.
*/'<0.05;

Dependent variable

1) NA-state (post-
manipulation)

2) Pain report

3a) Pain report

31)) Pain report

A/

53

53

53

53

Adj. R̂

0.581*"

-009

0.132*

0.158*

Explanatory variables

1) • NA-state
(pre-manipulation)

• NA-trait
•Condition (failure vs.

success and control)

2) »NA-trait
•Condition (failure vs.

success and control)

3a)» NA-state
(post-manipulation)

• NA-trait
•Condition (failure vs.

success and control)

3b)» NA-state
(post-manipulation)

• NA-trait
•Condition (failure vs.

success and control)
• Interaction: NA-trait

x condition

Standardized
Beta

0.518*"

0304"
0.438*"

0097
0.141

-0 492"

0331*
0325*

-0.571"

0.496"
0.364*

0.248

third equation, NA-state contributed to the predictive model of pain report, but
in the opposite direction: The higher NA-state (post-manipulation), the lower
the pain report. Rather than mediating the effect of failure on pain report, NA-
state seemed to confound the effect. Only by controlling for it. the predictive
model, in which condition was one of the predictors, became significant.

THK MODERATING ROLF. OF NA-TRAIT.

With regard to the moderator effect, the interaction term (NA-trait X condition),
was added to the third model (Table II. model 3b). Although the Beta coeffi-
cient appears to I*' in the expected direction, the interaction term did not
reach significance. Hence, it cannot be concluded that there was a moderator
effect of NA on pain report.
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DISCUSSION

After successful manipulation of success and failure feedback, this study
showed that, compared to success, failure leads to increased pain report and
decreased pain tolerance during a cold pressor test. However, differences
between failure and control conditions, which reached significance in the
Levine et al. study, did not reach significance in the current study Although tin-
dings were in line with the original study, they only partly supported the "fai-
lure hurts" hypothesis: In a female student population, pain report was increa-
sed only when failure was compared to success feedback, not when compared
to a control condition. Furthermore, in contrast to what Levine et al. (1993) pro-
posed, we did not find evidence for the mediating role of NA-state in the
failure-pain report association. Neither did we find support for the moderator
effect of NA-trait on the influence of failure experiences on pain report,
although results point in the hypothesized direction.

One of the reasons for the weaker support might be the metruxlology used.
First, in the Levine-study subjects were told that they could crux>se ratings
higher than the maximum of 32 to prevent ceiling effects. This could have in-
creased differences, especially when those subjects who already scored high on
the rating scale used this option. A second methodological difference is the way
missing ratings were recoded. In the original study, after withdrawal from the
cold pressor. ratings were recoded with the value of 64, whereas in our study
the maximum value on the pain intensity scale was used, that is 32. Reaxling
missing values (after withdrawal from the cold pressor) as 64 may have in-
creased the mean pain report in the condition where subjects withdrew their
hand early and tolerated less. Unfortunately, Levine et al. (1993) did not report
for which conditions the 25 missing ratings were recoded, but based on our
tolerance data, it is likely that missings occurred mostly in the failure condition.
Another reason why significance levels differ between the two studies might Ix?
the impact of the manipulation. Although the manipulation check in our study
proved that the feedback manipulation was successful, the manipulation in the
Levine et al. study could have been more powerful because of non-specific fac-
tors such as impact of the experimenter or the verbal feedback given with the
computer output. In general, it might be difficult to find an experimental false
feedback manipulation that is strong enough to impress subjects, and being
ethically acceptable as well.

Another possibility is that the art control task could have led to unnoticed
feelings of frustration and 'failure' if subjects were not interested in or ignorant
of art. This could have hampered the intended contrast between both condi-
tions. Not only pain report was influenced by failure feedback, we also found
that pain tolerance was influenced. This would suggest that, as compared to
success conditions, pain-eliciting activities are more likely to be quitted earlier
as a result of failure in non-pain related domains. So far, pain tolerance has
been reported to be influenced by psychological variables, such as pain-related
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fear (Vlaeyen et al., 1995b), dissociative tendencies (Orbach, 1994), pain-incom-
patible imagery (Neumann et al.,1997), distraction, and even humor and laugh-
ter (Weisenberg et al., 1995) Furthermore, Keefe et al. (1997) found that in
arthritis pain, self-efficacy relates positively to pain tolerance in experimental
pain. In our study there are some indications that failure experience might be
an additional determinant of pain tolerance. Pain tolerance has clinical impor-
tance in that reduced tolerance may generalize to daily activities of which the
reduction leads to increased disability levels in chronic pain patients. The role
of non-painrelaled failure experiences in the development and maintenance of
chronic pain deserves further examination.

With regard to pain avoidance, the expected effect was not found. This is
surprising, because from literature on learning foundations (Kanfer & Philips,
1970) one would expect that processes (i.e. aversive stimulation) influencing
avoidance, would IK* comparable to those influencing tolerance. On the other
hand, in a study by Cipher and Fernandez (1997) it was found that expected
pain tolerance significantly predicted actual tolerance, whereas expected dan-
ger significantly predicted pain avoidance These findings suggest that, pain
avoidance and pain tolerance might not have the same predictors. As we deci-
ded to operationalize pain avoidance by the time subjects delayed the start of
a second told pressor task, thi.s measure i.s likely to be influenced by the pre-
ceding cold pressor task, what might have biased results on pain avoidance.
Tolerance time, pain on stopping the first task, and anticipation of pain, are
likely sources of variance with regard to the moment subjects decide to immer-
se their hands into the cold water a second time. Furthermore, based on the
previous task, subjects may have decided to start the next one soon, but to
withdraw their hand quickly, whereas others, avoid longer as to prepare for
another long immersion time. It therefore seems more prudent to examine the
effects of failure feedback on tolerance and avoidance in separate experimen-
tal set-ups.

Hie mediating role of NA-state was not confirmed. In contrast, the regres-
sion analysis pointed in the opposite direction, which raises new questions.
Analysis of the separate regressions within each condition reveals that the
negative relation lierween NA-state and pain report only holds for the control
condition. In Initli feedback conditions, no relation was found between
NA-state and pain report There are no clear explanations for these findings. It
still remains an interesting question which factors could possibly mediate be-
tween failure feedback and pain report. We suggest that attributional proces-
ses might lx' one of the alternative possibilities: Whether failure is attributed
internally ("It's my fault") or externally ("I'm not responsible for this failure"),
stable and global ("always and on any occasion") or unstable and specific ("just
today on this particular task"), is likely to make the difference. Mikulincer
(198(i). for example, found that performance in a dissimilar situation was
impaired when failure (unsolvable problems) was attributed to global and sta-
ble causes, and when it was attributed to global and internal causes. In a later
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study, it was found that exposure to unsolvable problems worsened subse-
quent performance only when subjects attributed failure to stable causes
(Mikulincer, 1988). Likewise. Klein et al. (1<P6) found that only failure that
leads to decreased belief in personal competence is sufficient to produce help-
lessness deficits in men. Whether attributional style rather than NA mediates
the effects of failure to pain report and pain behavior, might be a topic for
future research.

There was no evidence for the moderating role of NA-trait. Still, it might
be of interest to investigate whether negative effects of failure feetlback might
be attributed to the absence or presence of specific traits. Relevant in this res-
pect might be a comparable experiment by Ciota et al. (1998), which found
that self-esteem modulated the influence of feedback on pain in that low self-
esteem plus negative feedback participants re|x>ried the highest levels of pain
during a cold pressor task. In line with this finding it seems very plausible that
sortlike traits like NA-trait have comparable outcomes.

What is the external validity of this study? The reader is reminded that only
female subjects were included which might have hampered comparison with
the Levine study. In a study by Riley (1998), a meta-analysis was clone on sex
differences in the perception of noxious experimental stimuli. They concluded
that females are more pain-sensitive than males. In case of induced thermal
pain, the effect was smaller and more variable. It might be interesting to com-
pare prediction models for males and females in future research. At present, it
remains unclear if the findings are comparable between the sexes. Our pru-
dent conclusions should therefore be restricted to female populations.

It would be worthwhile to study the effects of failure in chronic pain
patients especially because this group might have been confronted with their
own shortcomings and disability for a longer period of time. Responding to
(non-painrelated) failure experiences with pain behavior may have become a
habitual way of coping. We are currently investigating these hypotheses in
chronic low back pain patients (Van den Hout et al., 2001a). If failure indeed
holds pain patients in a vicious circle of trying, failing and avoiding in future
situations, prevention of and dealing with failure experiences might be of inte-
rest in the management of chronic pain.

CHAPTER 3 - Failure and pain I 75





CHAPTER 4

The effects of failure feedback and pain-related fear
on pain report, pain tolerance, and pain avoidance

in chronic low back pain patients.

72>ts chapte
Van den Hout, J.H.C., Vlaeyen, J.W.S., Houben, R.M.A., Sorters, ARM., Peters, ML.
(2001). The effects of failure feedback and pain-related fear on pain report, pain
tolerance, and pain avoidance in chronic low back pain patients. /*«(« 92, 247-257.



ABSTRACT

The aim of thLs study was to investigate the influence of non pain-related fai-
lure experiences and pain-related fear on pain report, pain tolerance and pain
avoidance in chronic low track pain (CLBP) patients. Moreover, the mediating
and moderating role of Negative Affectivity (trait-NA) in the relationship be-
tween failure experiences and pain was examined. Seventy-six patients were
divided into high and low pain-related fear groups and within each group they
were randomly assigned to failure or success feedback-condition. In the first
part of the study patients completed a "social empathy test" and experimenter
1 subsequently delivered false failure or success feedback. A second experi-
menter, who was blind for the condition, subsequently administered two lif-
ting tasks in order to obtain measures of pain report, tolerance and avoidan-
ce. Failure feedback did have an effect on pain avoidance but unexpectedly,
and not as hyfxrthesi/ed, pain avoidance was reduced instead of enhanced.
With regard to pain re|x»rt and pain tolerance similar patterns were found, but
these were not statistically significant. The effect of failure feedback on pain
avoidance was moderated by trait-NA: Only in the sub-group of patients who
scored low on trait-NA, failure feedback decreased pain avoidance. State-NA
did not mediate the effects of feedback. In line with previous findings, pain-
related fear resulted in lower pain tolerance. Moreover, this study was the first
to show that pain-related fear predicted higher pain report in CLUP-patients.
I'ain-relalcd fear did not predict pain avoidance when pre-lifting pain and gen-
der were controlled for. Finally, pre-lifting pain turned out to be the strongest
predictor with regard to all pain measures. The role of pain-related fear and
unexpected findings with regard to feedback are discussed as well as some cli-
nical implications.
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INTRODUCTION

Previous studies demonstrated that pain may be modulated by failure and suc-
cess experiences. In a study described by Levine et al. (1993), failure feedback
following a difficult reading comprehension task was found to increase pain
intensity ratings when compared to a control condition or a condition in which
success feedback was given. The study was carried out with undergraduate
psychology students. A cold pressor task was conducted in order to induce
pain. In a replication by Van den Hout et al. (2000), female undergraduate stu-
dents executed an intelligence test and received manipulated failure or success
feedback, or were assigned to a non-evaluative control task. Immediately after
the manipulation, a second experimenter performed a cold pressor task in
order to measure pain intensity as well as pain tolerance and avoidance.
Results from this replication were comparable to those in the original study by
Levine et al. (1993), but with smaller effect sizes. As an extension to the origi-
nal study, it was found that not only pain report increased but also pain tole-
rance decreased when failure feedback was given. In an earlier study
(Mayerson and Rhodewalt, 1988) it was shown that the experience of failure
on an intelligence test produced significantly higher posttest pain ratings and
also, performance impairment was attributed to pain to a greater extent than
after success experiences. It was suggested that pain could serve a self-pro-
tective role in the event of failure.

Experimental studies have shown that perceived pain control can reduce
negative effects of laboratory pain and increase pain tolerance (Arntz and
Schmidt, 1989), whereas the opposite holds when pain control fails (Staub et
al., 1971). In the before mentioned studies (Levine et al, 1993; Van den I lout
et al., 2000; Mayerson and Rhodewalt, 1988) it was found that failure, but with
regard to non-pain-related events, had outcomes that were comparable to
those resulting from failed pain control. Outcomes in healthy populations
suggest that failure modulates the experience of acute pain. In a chronic pain
population, however, failure experiences could also contribute to the mainte-
nance of pain over time. So far, the influence of failure and success experien-
ces on pain and pain behavior has not been studied in a population of chro-
nic pain patients directly. It would be interesting to speculate on the effects of
non-pain-related failure on pain in chronic pain patients. Helplessness resul-
ting from feelings of failure and frustration about not having control over pain
consequences and life in general, might have become a part of everyday life.
If pain has started to play a self-protective role and failure experiences indeed
lead to pain increase and decreased pain tolerance, as it does in a non-patient
population, failure experiences might enhance the development and mainte-
nance of chronic pain. The effects of failure experiences on pain in chronic
pain patients will be examined in this study.

A variable that is assumed to influence the impact of failure experiences is
Negative Affectivity (NA, induced state or trait). Two different roles of NA in
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the relation between failure and pain experiences may be considered: That as
a mediator and as a moderator. Theoretically, the mediator explains how or
why an independent variable affects a dependent variable, whereas the mode-
rator specifies when and under which conditions certain effects will occur
(Baron and Kenny, 1986). Levine (1993) suggested that failure might induce
elevations in NA (state-NA) which, subsequently, lead to increased pain report.
In other words, the induction of negative affect by failure, is the main reason
why pain report increases, not failure itself. However, Van den Hout et al.
(2000) did not find this mediation-effect in their replication. When NA is refer-
red to as a m<xxJ dispositional dimension (Trait-NA; Watson and Clark, 1984),
a moderator-effect of NA may lie hypothesized. High-NA individuals are more
prone to experience significant levels of distress and dissatisfaction at all times
and in any given situation, and are said to dwell more on their failures and
shortcomings (Watson and Pcnnebaker, 1989). An NA-disposition can hypo-
thetically moderate the effects of failure on pain in that failure feedback affects
pain experiences particularly when trait-NA is high, and much less when tratt-
NA is low. Although results pointed in the expected direction, the study by
Van den Hout et al. (2000) did not support the hypothesis that NA moderates
the effect of failure feedback on pain In the present study, two questions are
pustulated and addressed regarding the interference of NA in the relation be-
tween failure and pain: 1) Does trait-NA moderate the effects of failure to pain?
2) Does state-NA mediate the effects of failure to pain?

Although no studies have been conducted with regard to the influence of
failure experiences on clinical pain, other psychological variables, such as
pain-related fear, have been reported to be of influence in clinical pain popu-
lations. Pain-related fear, such as fear of movement or fear of (re)injury (Kori
et al, 1990), refers to an irrational fear that physical activity would instigate
pain or lead to (renewed) injury. Philips (1987, p.277) suggests that "chronic-
pain and chronic fear - lx>th aversive experiences which result in avoidance
behaviour - may share important characteristics" and further on (p. 278) "...the-
oretical notions that have been developed to explain pathological fears may
prove useful in explaining the characteristics of chronic pain". According to
I.etlu-m et al. (1983), avoidance, as a response to pain-related fear, results in
maintenance or exacerbation of fear, and in reduction of both physical and
psychosocial activities. This reduction in turn would lead to an increase of
disability During the last two decades, the fear-avoidance model described
alx>ve has lieen supported by numerous investigations establishing the impor-
tance of fear-avoidance in the development of chronic pain (Philips et al.,
1987; Waddell et al., 1993; Vlaeyen et al.. 1995b.c; Asmundson et al.. 1999;
Vlaeyen and l.inton, 2000) Pain-related fear proves a very salient predictor of
pain disability in a chronic pain population, even more predictive than bio-
medical status and pain intensity (Waddell et al.. 1993; linton and Buer. 1995;
union et al.. 2000; Vlaeyen et al. 199Sc). As in other fears, pain-related fear is
found to Ix." ckxsely related to avoidance behavior. In two studies by Crumbez
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et al. (1998. 1999), avoiders reported more fear and performed worse on a
behavioral task, than confronters These results are in accordance with earlier
findings by Vlaeyen et al U995b) that CLBP-patients with a high degree of fear
of movement/(re)injury show more escape'avoidance, when exposed to a
simple lifting task. In this study, pain-related fear will be measured in order
to replicate the findings mentioned above. Moreover, baseline pain will Ix-
measured in order to control for possible influence on experimentally induced
pain

In sum, the following hypotheses are put forward: 1) Failure feedback
leads to higher pain report and pain avoidance, and to lower pain tolerance
in a sample of CLBP patients; 2) Trait-NA moderates effects of failure feedback;
whereas 3) state-NA mediates the effect of failure feedback on pain report,
pain tolerance and pain avoidance; 4) Pain related fear enhances pain report
and pain avoidance, and decreases pain tolerance.

METHODS

SUBJECTS

Seventy-seven CLBP-patients were recruited from 4 different sources: an out-
patient pain center within the university hospital, a rehabilitation center, a cen-
ter for physical therapy, and a group of patients who participated in a previ-
ous treatment outcome study. Inclusion criteria were: non-specific low back
pain for at least 12 weeks; age between 18 and 65. Exclusion criteria were: illi-
teracy, pregnancy, or specific back complaints (vertebral fracture, infectious
disease, rheumatoid arthritis, ankylosing spondilitis, or hernia nuclei pulposi
(HNP)). In case of HNP or vertebral fracture, the patient could be included if
at least 3 or 4 months respectively had elapsed since back surgery. After
patients consented to be contacted for participation in the study, the resear-
chers made an appointment and sent an informatory letter. The letter was des-
igned such that patients were led to believe that they were being invited to
participate in two independent studies that, for practical reasons, were execu-
ted at the same time. The first study would be a paper and pencil task being
part of a national survey on chronic illness. The second study was designed to
measure the influence of emotion and pain on the performance of daily acti-
vities, for which the patients would be asked to perform a simple movement.
An institutional ethics committee approved the study protocol, and all 77
patients gave written informed consent for both studies. One subject was
excluded because he turned out to be older than 65. Another subject
(low-TSK / failure feedback) dropped out because she refused to participate
in the lifting task Hence, 75 patients were included in the analyses.
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MEASURES

During a short interview the following data were collected: age, gender, edu-
cation level, job status, durance of the complaints, medication and medical
consumption.

Pain disability was measured by means of the Dutch Version of the Roland
Disability Questionnaire (RDQ, Roland and Morris. 1983). The RDQ is a 24-
item 2-point scale measuring the extend in which the performance of daily
activities was hampered due to back pain. Reliability, responsiveness and vali-
dity of the RDQ-DV were satisfactory (Gommans et al., 1996; Beurskens et al.,
1996).

The manipulation check consisted of a 10-point expectancy scale. Patients
were asked to indicate the expected score on a "social empathy test" (see pro-
cedure section) when compared to a general reference group The scale was
completed twice Ix-fore starting the social intelligence test, and immediately
after the manipulated feedback was given. On the second occasion, the sub-
ject was asked to give expectancy-scores with regard to the completion of a
similar test in the near future The manipulation check was designed and suc-
cessfully applied in a previous study (Van den Hout et al., 2000). The mani-
pulation was considered to have succeeded if patients in the failure feedback-
cotulition lowered their second expectancy-score and patients in the success
feedback-condition increased their second expectancy score significantly.
Moreover, after final debriefing, patients were asked to score on two 100-point
visual analogue scales (VAS), how disconcerted and dissatisfied they were
about the test results Ik-sides this check, patients were asked to score on a
100-point VAS how much they doubted the results on the social empathy test
(0-no doubt alx>ut the authenticity of the test results; 100-being confirmed
that the test results were fake), just Ix-fore final debriefing If subjects doubted
the authenticity of the test results, the manipulation was assumed to have
tailed.

Pain-related fear was assessed by the Tampa Scale for Kinesiophobia-Dutch
Version (TSK. Kori et al., 1990). The TSK is a P-item 4-point questionnaire that
measures the fear of (re)injury due to movement The Dutch Version has been
shown to have good reliability and validity (Vlaeyen et al.. 1995b,c).

Trait-NA was measured by the Dutch translation of the Negative Emotionality
subscale (NEM) of the Multidimensional Personality Questionnaire (MPQ.



Tellegen et al., 1982). The NEM is a 14-item 2-point scale. High scorers on this
sub-scale tend to be nervous, apprehensive, irritable, overly sensitive and emo-
tionally labile. The NEM was preferred because it does not contain items reflec-
ting bodily or somatic complaints which may index pain severity rather than
trait-NA (Williams, 1995). Reliability of the NEM has shown to be satisfactory
(Cronbach's alpha: 0.86; Stegen. 1998). Moreover, the NEM turned out to cor-
relate significantly with Positive And Negative Affect Schedule (PANAS; Watson
et al., 1988) and the Dutch version of the State Trait Anxiety Inventory (STAI;
Van der Ploeg et al., 1980), Pearson r is .58 and .70 respectively (Stegen, 1998).

State-NA was measured by the Dutch translation of the short version of the
Profile Of Mood States (POMS; Wald et al.. 1990). The POMS has lx«en shown
to be a valid and responsive measure of negative affect. McNair < 1971) repor-
ted effects on the POMS in the hypothesized direction with regard to short-term
psychotherapies, drug trials and m<xxl induction conditions. Ik'cau.se of high
correlation among 3 sub-scales of the POMS (tension, anger and depression;
Cronbach's alpha-0.95), these three scales were combined into one composite
measure. This composite measure was further used in this study.

Pain intensity was measured by means of a VAS designed as a thermometer
with a scale from 0 to 100, 0 indicating "no pain" and 1(K) indicating "the worst
imaginable pain". The VAS was scored every 15 seconds during the lifting task
(see pain tolerance).

to/erawce
Pain tolerance was operationalized by means of a lifting task. For this task
patients were asked to stand up and lift a 5,5-kg bag with the dominant arm
and hold it until pain or physical discomfort made it impossible for the patient
to continue. The experimenter registered the lifting time (in s) by means of a
stopwatch. When a maximum score of 300 seconds was reached, the experi-
menter who indicated that the subject could place the bag on the floor and sit
down, terminated the test. The lifting task was tried and successfully applied in
previous studies (Vlaeyen et al., 1995b; Crombez et al., 1999).

Pain avoidance was operationalized by means of a second lifting task. Eleven
outwardly identical bags were presented to the patients. The patients were told
that the bags were of an increasing weight-order and bag number 6 was the
bag they had just been lifting. They were not informed about the weight of the
bags. In fact weight increased with 0.5 kg in ascending order, excluding bag 6,
starting with 3-25 kg (bag 1) and ending with 7.75 kg (bag 11). Subjects were
asked to choose one bag from the row to perform the lifting task once more.
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Bag number 6 could not be chosen, so that patients could only avoid (bag 1
to 5) or confront (bag 6 to 11). Patients might have decided to lift a higher
weight, but for a short period of time. Therefore, the lifting time (in s) was
clocked a second time. Fain avoidance was operationalized as the product of
weight and tolerance time, hence, the higher the score on this measure, the
less pain avoidance wa.s shown.
The task used in this study to operationalize pain avoidance was not previ-
ously tested. From our data set, avoidance scores (tolerance time x weight) tur-
ned out to be normally distributed (K-S z-score - 1.064; pX).2), although fre-
quencies were somewhat skewed to the left (skewness - 1.22). Furthermore,
pain avoidance seemed to correlate in the hypothesized direction with pain
report and pain tolerance (Pearson correlations: -.59 (/X.001); .80 (/K.001)) as
well as with pain disability (-.43 (/x.OOUJ.

PROCEDURE
PnqfKirwf/oN, .«/ra////t«//ow, ««</ rwru/omiza/iori.
Experimenter 1 (AS.) conducted the manipulation part of the experiment.
First, two informed consent forms were signed, one for each experiment. Next,
a short inventory al*>ut socio-demografic data was completed. F.xperimenter 1
handed «nil the 'INK, POMS, NKM, KI)O and a VAS-scale in order to measure
baseline pain intensity, and explained that these questionnaires were admi-
nistered as part of the second experiment While the subject completed the
remaining questionnaires, the experimenter scored the TSK that had been
completed first. Based on the TSK score, the experimenter grouped the sub-
ject in one of two strata: low TSK-score or high TSK-score. The cut-off score
was 39- This hail lieen shown to be the median in chronic back pain popula-
tions (Vlaeyen et al., 1995b; 1995c. Crombez et al., 1999). After stratification of
patients in high or low TSK-groups (n(high-TSK)-32; w(low-TSK)-44), patients
were randomly assigned to failure or success feedback according to a compu-
ter generated randomization scheme within each stratum.

Experimenter 1 told the patients that they were going to complete a social
empathy test that was supposed to measure a person's ability to empathize
with social situations. The results of the test would be analyzed in the context
of a national survey. The patients were led to believe that the survey was set
up to test the hypothesis that chronic patients were more prone to social iso-
lation than healthy people because of their limited social empathy skills.
Before starting the test, patients were asked what score on a 0 to 10 scale they
would give themselves with regard to social empathy when they referred
themselves to a healthy reference group. They were also told that 70% of a
Hutch population scored Ix'tween 5 and 8. Subsequently, patients were given
15 minutes to fill out part I of the test that consisted of 29 multiple choice
questions describing social situations and per item 4 possible reactions to these

84



situations. After completing the first part of the test, the experimenter picked
up the manipulated false computer output from another nx>m ami handed it
over to the subject. Patients in the success feedback-condition received a score
of 8.5 and those in the failure feedback-condition were given a score of 4.3.
The second part of the test consisted of 10 drawings taken from the Thematic
Apperception Test (TAT, Murray et al., 1943). Per item patients could chose
one out of four words that described the emotion involved in the drawing.
Patients were given 5 minutes to complete this part. The rationale provided
was that social empathy also depended on how fast a person could see what
was going on in a social situation. After completion of this task the experi-
menter immediately scored the results and gave direct manipulated false com-
puter output to the subject. Again, patients in the success feedback-condition
were led to believe that they had a high score (8.9) on the test, and patients
in the failure feedback-condition that they had also failed this part and scored
4.5. Besides the specific output on the results, an overall low H.-I) or high
score (8.7) was given. Experimenter 1 asked patients to fill out the expectan-
cy scale once more. This time patients were asked to give expectancy-scores
with regard to completion of a comparable test in the near future. Finally,
experimenter 1 handed patients directly over to experimenter 2 (R.H.) who
was blinded for the feedback-condition.

After a short introduction, patients were asked to fill out POMS and pain-VAS
once more. Before starting the lifting task, if necessary, patients were asked to
remove their watches so that they would not have any direct time reference.
Patients were instructed to verbally report pain intensity on a 0 to 100-point
VAS-scale every time they heard an audible signal during lifting (every 15
seconds, the first signal was given after 10 seconds). Patients could see the
VAS-scale as an enlarged thermometer attached to the wall in front of them.
Experimenter 2 gave the following information about the task: "The bag that
you are going to lift in a moment, contains a certain weight. The intention of
the task is to lift the bag with your dominant hand, as long as possible until
you decide to stop because of pain or other discomfort. When you want to
stop, say "stop" and put the bag back on the floor." Now the patients could
start the lifting task. Immediately after they quit the lifting task, they were
asked to score the pain-VAS once more, this time with regard to the pain they
experienced just before quitting the lifting task. To measure avoidance beha-
vior, a second task was added to this part of the experiment. The patients were
asked to perform the lifting task once more with the bag they chose from the
row. Again, tolerance time was clocked and taken into account when calcula-
ting the avoidance indices. Finally, experimenter 2 debriefed patients and
administered the measures concerning disconcertion and dissatisfaction to
check whether the experimental manipulation was successful.
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STATISTICAL ANALYSES

To test the hypotheses formulated in the introduction, multiple linear regres-
sion analyses were conducted for all three dependent measures (pain report,
pain tolerance and pain avoidance), separately Pain reports after 100 s were
taken into analyses. In case patients had already terminated the task, pain
intensity scores patients retrospectively reported immediately after quirting the
lifting task, regarding the moment just before quitting, were imputed.
Independent variables taken into analyses were: gender (male-1. female-2),
pain re|*>rt Ix-fore starting the lifting task (mean score of the two pre-lifting
measurements), feedback (success-1, failure-2), pain-related fear (TSK), and
trait-NA (NKM). For each dependent variable separately, a hierarchical
backward elimination method was used to filter significant main effects
(^ 5 0.1; Hypothesis 1 and 4). A priori, it was decided that pain-related fear
and feedback always remained in the model. To test moderating and media-
ting effects, analyses were carried out according to Baron and Kenny (1986).
In order to test moderating effects, an interaction variable was added to the
model: trait-NA ' feedback interaction To prevent collinearity, the interact ion-
variable was »entered First, it was tested whether the interaction variable was
significant when the main variables (trait-NA and feedback) were still in the
model (/' £ 0.05; Hypothesis 2). When the interaction variable was significant,
a median split on the inde|x-ndent variable (trait-NA) was used to analyze the
model within each sub-group. To test mediation (Hypothesis 3). state-NA
(post-manipulation) was regressed on the independent variables. If feedback
added significantly to the prediction of state-NA (post-manipulation), it was
tested whether the predictive value of feedback on the dependent variable
decreased when state-NA (post-manipulation) was added to the model (assu-
ming that feedback already added to the predictive model of the dependent
variable). Finally, VIF-values were calculated to make sure that none of the
regression analyses violated the assumption of collinearity.

RESULTS

S(M:IO-I>KM(M.RAPHK;S

Seventy-five patients were included in the analyses, 25 men and 50 women,
with an average age of 46 years ( .S7) - 8-4; range: 29-63 years). Mean pain
duration was alxuit 12 years (,SY) - 8.9 years; range: 4 months-39 years). Of all
patients. 3"'N> was employed and received no disability compensation. 14%
received disability compensation, 13% was partly compensated and partly
employed, alx>ut 12% was sicklisted at the time of the interview, 4% were
registered as unemployed, and 20% did not have paid work. Almost all
patients (91%) had been seeing a physical therapist while 61% had consulted
a medical specialist for their back complaints. Forty-seven percent of all
patients used analgesics and 20% used psychopharmacologic medication.
Twenty-eight percent had been using analgesics or psychopharmacologic



medication on the day of the experiment. The mean RDQ-DV score was 12.6,
and more than half of the patients (53%) had an Rl)Q-score>15, suggesting
that the patients were moderately to highly disabled (Roland et al., 1983;
Patrick et al., 1995).

MANIPULATION CHECK

According to the a priori agreed criteria, the experimental manipulation was
successful. In the failure feedback-condition patients lowered their expectan-
cy scores 1.42 points on a 10-point scale («36)-7.49; /*<0.001), while in the
success feedback-condition expectancy scores were increased 1.28 points
(/(37)--6.67; /*<0.001). Moreover, patients in the failure feedback-condition
were more disconcerted (/(73)--5.34; /*<0.001) and less satisfied (K5H78)-
-7.81; P<0.001) about their results than patients in the success feedback-con-
dition. Remarkably, patients in the failure feedback-condition expressed more
doubt about the test results than patients in the success feedback-condition
(21.7 vs. 7.3; t(5382)--326; P<0.01). However, none of the patients had questi-
oned the authenticity of the test.

RANDOMIZATION CHECK

The four subgroups (high/low TSK * failure/success feedback), did not differ
on sociodemografics, previous health care utilization and current medication
use (Chi-square tests, NS), suggesting that the randomization procedure was
successful. Fewer men were assigned to the low TSK'failure feedback condi-
tion, but this difference was not significant. ANOVA's showed that pain disa-
bility, pre-lifting pain report and trait-NA significantly differed between the
groups. The differences were due to differences between high-TSK and low-
TSK groups. Unequal means were not surprising because correlations were
found between pain disability and pain-related fear (r =.48; /'<0.01), pre-lifting
pain and pain-related fear (r = 35; P<0.01), and trait-NA and pain-related tear
(r=,33,

ANALYZING THE MODEL.

Figure 1 displays pain intensity reports at 15-second intervals during the lifting
task, in four conditions (high/low TSK * failure/success feedback). Although a
steady increase of pain intensity is seen up to 100 seconds, curves of all four
conditions flatten beyond this point. The most important reason for this is that
at a 100-seconds interval 44.7% of all patients already quitted the lifting task
and pain intensity scores reported immediately after quitting the lifting task,
regarding the moment just before quitting, were imputed for the remaining
intervals.
Table 1 and figure 1 illustrate that highest pain intensity was reported in the
high TSK * success condition, whereas lowest pain intensity was reported in
the low TSK * failure condition. A similar pattern was found with regard to
pain tolerance and pain avoidance. Patients in the low TSK * failure condition,
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TABLE 2. Summary' of multiple regression analyses of U) pain intensity, (2) pain
tolerance, and (3) pain avoidance as dependent variables, and feedback (suc-
cess~l, failure"2), pain-related fear (TSK). prelifting pain (pain report
(0-100) before starting the lifting task), gender (male-1, femak—2), and trait -
NA (NEM) as independent variables. 4) Summary of multiple regression ana-
lysis of pain avoidance as a dependent variable, and feedback, pain-related
fear, prelifting pain, gender, trait-NA. and trait-NA'feedback interaction as inde-
pendent variables, in order to test moderation of trait-NA.

Dependent variable

1) Pain intensity
(after 100 sec.)

2) Pain tolerance

3) Pain avoidance

4) Pain avoidance

N

75

75

75

75

Adj ^

0.554—

0.237*"

0.191"

0.212"

Variables in the model

- Feedback
(Success vs. Failure)

- Pain-related tear
- Pre-lilting pain
- Gender

- Feedback
- Pain-related fear
- Pre-liftinj{ pain
- Gender

- Feedback
- Pain-related fear
- Pre-lifting pain
- Gender

- Feedback
- Pain-related fear
- Pre-lifting pain
- Gender
- Trait-NA
- Trait-NA'Feedback

Standardized
Beta

-.136-

.216*
649*"
224"

.146
-.225*
-.340"
-344"

.261*
-.155
-.307"
-.274*

.263*
-.148
-.276*
-.268*
.005
.208-

-p<0.1, •p<0.05, "p<0.01, *"p< 0.001

ses (analysts 1 to 3). The remaining variables (gender, pre-lifting pain, pain-
related fear and feedback), regarding the models of pain intensity, pain tole-
rance and pain avoidance, explained about 55%, 24% and 19% of the varian-
ce, respectively. In all models, pre-lifting pain was the most powerful predic-
tor: the higher pre-lifting pain, the higher pain intensity report during the lif-
ting task, the lower pain tolerance, and the higher pain avoidance. Gender was
predictive in each of the models, in that females reported higher pain intensi-
ty, tolerated less and avoided more. Outcomes with regard to failure feedback,
negative affect, and pain-related fear will be discussed separately in the
following sections.
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DORS FAIU/RF FKEDBACK INFLUENCE PAIN REPORT, PAIN TOLERANCE AND PAIN AVOIDAN-

CE? (HYPOTHESIS 1).

Table 2 shows that feedback condition was not a significant predictor in the
models of pain intensity and pain tolerance, whereas statistical significance
was found in case of pain avoidance. Contrary to the a priori set hypothesis,
failure feedback resulted in confronting behavior rather than avoidance.
Although not significant, the same pattern was found with regard to pain inten-
sity and pain tolerance, in that failure feedback resulted in decreased pain
intensity reports and increased tolerance times.

THE MODERATING ROIJ. OF TRAIT-NA (HYPOTHESIS 2)

With regard to pain report and pain tolerance, the interaction variable (trait-
NA * feedback) was eliminated from the regression mcxlel. However, with
regard to pain avoidance, interaction between feedback and trait-NA showed
significance (/*-0.()S; table 2, analysis 4). Figure 2 displays mean pain avoi-
dance scores lor high/low trait-NA * feedback. Patients were divided into
high/low trait-NA groups by means of a median-split (median-3). Figure 2 sug-
gests that failure feedback decreases avoidance, while success feedback
enhances it, but only in the low trait-NA condition. Results of regression ana-
lyses for high and low trait-NA condition separately, reveal that within low
trait-NA condition, feedback (K-.46; /*<0.01), and gender <>^-.43: P<0.01) pre-
dict pain avoidance, whereas in the high trait-NA condition none of the inde-
pendent variables turned out to Ix* predictive. In contrast with the main ana-
lyses, pre-lifting pain was not predictive in either of the sub-analyses. In sum,
trait-NA moderates the relation Ix-tween feedback and pain avoidance. Only if
trait-NA is low, failure feedback is predictive of pain avoidance.

THE MEDIATING ROLE OF STATE-NA (HYPOTHESIS 3)

In order to investigate the mediating role of state-NA (POMS), it was first chec-
ked whether feedback significantly predicted the dependent variable (pain
report, pain tolerance and pain avoidance). As described in the foregoing sec-
tion, this was only the case with regard to pain avoidance. Secondly, it was
tested whether feedback was predictive of post-manipulation state-NA. This
turned out not to be the case. The only variable that had prediaive value was
pre-manipulation state-NA From this analysis it can be concluded that the
effect of feedback on pain avoidance was not mediated by state-NA. Results
were not surprising because both in failure and success feedback-conditions
negative affect decreased after the manipulation. The pre-post manipulation
change on the POMS, did not differ between both feedback-conditions
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FIGURE 2. Moderation effect of Negative Affectiviry (trail-NA) on pain avoi-
dance (pain tolerance X weight, second lifting task). For the comparison,
groups were created by median split on basis of the Negative Kmotionality
Scale (NEM; trait-NA): Low trait-NA 5 3; High trait-NA > 3.
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DOES PAIN-RELATED FEAR INFLUENCE PAIN REPORT, PAIN TOLERANCE AND PAIN AVOI-

DANCE? (HYPOTHESIS 4)

Table 2, analysis 1 to 3, shows that pain-related fear was predictive in the
model of pain report and pain tolerance. Pain-related fear, as hypothesized,
increased pain intensity reports and decreased tolerance times during the lif-
ting task, even when pre-lifting pain was controlled for. The association be-
tween pain-related fear and pain intensity was already present at baseline, as
can be seen in figure 1. Pain-related fear did not predict pain avoidance when
pre-lifting pain and gender were controlled for. In all cases, pre-lifting pain tur-
ned out to be the most powerful predictor, and thus more influential than pain-
related fear.

DISCUSSION

The aim of this study was to investigate the effects of failure versus success
experiences on pain report, pain tolerance and pain avoidance in CLBP-
patients. Moreover, it was examined whether the effects of failure feedback
were moderated by trait-NA and/or mediated by state-NA. Finally, the effects
of pain-related fear on pain report, tolerance and avoidance were analyzed.
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Contrary to the a priori formulated hypotheses, failure feedback resulted in
decreased pain avoidance behavior as compared to success feedback. With
regard to pain report and pain tolerance similar patterns were observed in that
failure feedback decreased pain intensity reports and increased tolerance times,
but these results were not statistically significant Trait-NA moderated the effects
of failure feedback on pain avoidance in that pain avoidance only decreased if
trait-NA was low. Although the same pattern was shown with regard to pain
report and tolerance, moderation was not statistically significant in those cases.
The relation Ix-tween failure feedback and pain was nol mediated by state-NA.
In answer to the fourth hypothesis, it was concluded that pain-related fear resul-
ted in higher pain report and lower pain tolerance, but did not predict pain avoi-
dance when pre-lifting pain and gender were controlled for. Pre-lifting pain was
the strongest predictor with regard to all pain measures, in that higher pre-lifting
pain increased pain intensity report and pain avoidance behavior, and decrea-
sed pain tolerance

How can contrary findings with regard to failure feedback be explained?
First it might be questioned whether the manipulation succeeded. From the
manipulation check it became clear thai the success and failure manipulation
were successful Nevertheless, some questions might be posed with regard to
the failure manipulation and whether feedback influenced patients as expected.
Although not explicitly hypothesized, one would expect that the manipulation
would affect IIKXK! as well. However, state-NA decreased in both failure and
success feedback-conditions. Therefore, it might be questionable whether feed-
back impressed patients enough to differentiate not only on outcome expectan-
cies, but also on outcome-compatible mcxxl. Furthermore, it is not known how
much im|x>rtaiue patients attributed to Ix-ing evaluated on social empathy. If
importance was low, by the time patients arrived at the second experimenter to
accomplish the lifting task, the impact of the manipulation might already have
faded away. With regard to future research, it is suggested that manipulation
impact may improve if failure and success experiences are of personal rele-
vance.

Secondly, it must Ix' noticed that conclusions only apply to half the sample.
Subgroup analyses revealed that, at least for pain avoidance, the model only
holds for low trait-NA patients (moderation effect). This might explain the oppo-
site findings: Not being lx>thered by negative thoughts and emotions about the
foregoing experience, failure feedback rather stimulated low-NA patients to do
their best and prove that they were able to perform well in the subsequent task
In addition, patients were let! to believe that the study wanted to investigate
whether chronic patients were more prone to social Isolation than healthy peo-
ple because of their limited social empathy. This might have encouraged patients
to show the second experimenter that this suggestion did not apply to their case.
It might Ix" interesting in future studies to investigate if small frustrations encou-
rage rather than discourage a sul>group of pain patients to increase activities.

In support of the foregoing, post-hoc comparisons revealed that low-NA
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patients doubted failure feedback more than success feedback, whereas for
high-NA patients no difference was found. This might indicate that low-NA
patients not only were more eager to compensate for their failure, but moreo-
ver were not willing to take the suggestion that they had impaired social empa-
thy, perhaps because they were more convinced of their own abilities. The fact
that low-NA patients rarely doubted success feedback might Ix* another indica-
tion of positive and stable beliefs about self. Similar findings were found by
Ciota et al. (1998). In their study, highest pain levels were reported after negati-
ve feedback, but only if participants had low self-esteem A hypothesis that
might be distracted from the foregoing is that pain patients, who show a low
degree of negative affectivity and have rmxlerate to high self-esteem, achieve
best when they are somewhat frustrated about their achievements in a foregoing
task. '>•*-•..-,

A similar pattern as with regard to pain avoidance is seen for pain toleran-
ce, but neither feedback as a predictor nor trait-NA as a moderator reached sig-
nificance. If patients were indeed trying to compensate for their failure, the
sequence in which the lifting tasks took place might explain different outcomes
on pain tolerance and avoidance Although the first lifting task (pain tolerance)
was without reference about task norms, the second lifting task (pain avoidan-
ce) gave the opportunity to do at least better than during the previous task by
lifting the bag even longer. In line with this, patients could better anticipate the
second lifting task than the first. In addition, patients in the success feedback
condition had already earned their credits, and could have been more ham-
pered by feelings of fatigue and lack of motivation during the second task. This
might have increased the contrast between feedback conditions from first to
second lifting task.

In the high-NA subsample, feedback did not seem to matter at all. A possi-
ble explanation might be that in CLBP-patients other mechanisms have started
to play a more important role. One single failure or success experience might
do in healthy controls (Levine et al., 1993; Van den Hout et al., 2000), but might
not make any difference in a CLBP population who tend to be high negative
affective and may hold a negative view on their lives anyway.

Another interesting hypothesis, might be that failure experiences were attri-
buted to external and specific causes ("this test was not right", "I might have
failed on social empathy, but other social abilities are okay"), whereas success
was attributed internally ("the test proved that I have got a talent for dealing with
social situations"). In literature on attributions in failure and success situations,
the phenomenon described above is known as ego serving bias (Green et al.,
1994) or self-protective attributions (Mayerson and Rhodewalt, 1988), in that it
protects the ego from devaluation after failure experiences. This kind of bias
might have inhibited the impact of the manipulation by leading patients to think
that it was not due to themselves in general that they failed on the social empa-
thy test, but to something specific that was beyond their control.

Finally, it would be interesting to study the role of trait-NA in more detail.
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Because scores on the NEM were skewed to the left (median-3), it should be
questioned if the high trait-NA group had a NEM-score that was substantial
(Af-8.03; .S/>3 25) The overall NEM-score turned out to be 10 ( i / > 6 « ) in one
of our previous studies (Crombez et al., 1999) with a comparable clinical back
pain patient sample. iTie inclusion of more patients scoring high on trait-NA,
would normalize the distribution and increase the likelihood of stronger mode-
ration effects of trait-NA.

What are the clinical implications of these findings? Negative affectivity and
failure experiences turned out to Ix* of importance in clinical pain and pain
behavior. If low lrait-NA patients are confronted with non pain-related failure as
compared to success, the absence of trait-NA seems to protect them from in-
creasing pain and even stimulates them to perform better on a subsequent task.
On the other hand, neither failure nor success seem to affect patients with more
elevated NKM-scores, what might Ix* translated as an overall shortcoming to feel
reinforced by positive events. In line with the foregoing, it could Ix? hypothesi-
zed that positive affectivity (trait-PA) has protective value when patients are con-
fronted wiih failure. However, this remains to Ix- examined'.
Pain-related fear affected pain intensity and tolerance in the hypothesized direc-
tion. Pain-related fear Ix-ing predictive of pain intensity in a clinical back pain
sample was not reported lx-!ore. How can the influence of pain-related fear on
pain report Ix? explained? Possibly, pain-related fear makes chronic pain patients
to attend more to pain-related information and consequently experience more
pain (Asmundson et al., 1997). Another explanation might Ix- given by the fact
that pain-related fear is related to increased muscle reaction which subsequent-
ly results in higher pain report (Vlaeyen et al., 1999). Recently, anxiety sensitivi-
ty ap|x*ared to Ix- indirectly asscxiated with pain through its contribution to
anxiety during a cold pressor task (Schmidt and Oxik, 1999). Asmundson and
colleagues (1996) suggested that since anxiety sensitivity marks an individuals
general propensity to develop fears, it might amplify a specific tendency to deve-
lop fear of pain. Hence, another hypothesis might Ix? that pain-related fear is not
directly associated to pain report, but both pain-related fear and pain report are
positively related to anxiety sensitivity. Obviously, in the current study, pre-lif-
ting pain already varied with pain-related fear lx?forehand, when no manipula-
tion took place yet (Pearson correlation - 35; /*<0.01). It would be of interest
to investigate if Ixxh variables are causally related or influenced by some com-
mon factor.

Pain related fear did not predict pain avoidance when prelifting pain and gen-
der were controlled for. Pain-related fear not adding to the predictive model of
pain avoidance is somewhat surprising because previous studies (Vlaeyen et al.
199*>b; C.romlx-z et al., I998; Cromlx?/ et al. 1999) confirmed the role of pain-
related fear on avoidance. A plausible explanation might Ix? the inclusion of pre-
lifting pain, which has a high correlation with pain-related fear at baseline. When
pre-lifting pain was deleted from the model, pain-related fear did indeed predict

Note 1 In our study posiiive affectivity was measured by means of the Positive
Emotionality subsca'le (PKM> of the MPQ (Teilegen et al.. 1982) PF.M was
significantly correlated with NEM (.Pearson correlation - -.4"; P<0.001> As expected,
effects of failure feoiikuk in the high PA subgroup were comparable to those in the low
NA subgroup. Trait-PA however, did not significantly moderate the effect of failure feed-
back.



pain avoidance (jS^-0.26; P<.OS), in the sense thai the higher pain-relate«.! tear,
the more avoidance behavior was shown by the patients during the lifting lask.
From this might be concluded that obviously, pre-lifting pain is a variable of
which the influence must not be underscored.

The pain avoidance measure has not Ixvn used previously, and its validity
might be questioned. Post-hoc analyses of lifting time and weight as separate
dependent variables revealed that the effects were mainly due to lifting time, and
not to the weight chosen. Therefore, it might be reasonable to presume that the
pain avoidance measure was in fact tapping pain tolerance instead of avoi-
dance. On the other hand, an important contrast Ix^ween tolerance and avoi-
dance measures might result from the sequence in which the tasks are given.
During the avoidance task, being the second task, cognitive processes like pain
expectation and anticipation, might have started to play a more important role
now the patient has the reference of the first lifting task Still, it might Ix- diffi-
cult to define Ixxh variables in one experiment independently. Although pain
tolerance and pain avoidance are presented as separate constructs in this study,
it might be more prudent to suggest that we possibly introduced a second mea-
sure of pain tolerance.

It can not lie denied that pre-lifting pain had the most powerful and con-
stant predictive value with regard to all three dependent variables. According to
current findings, high pain reports in rest predict higher pain levels during acti-
vity, decrease pain tolerance and increase pain avoidance. These results might
have clinical relevance in that initial high pain-levels during therapy might
inhibit or prevent therapy progression when not attended to.

With regard to pain-related fear, and in line with the state-of the-art literatu-
re (Crombez et al., 1999; Vlaeyen and Linton, 2000), we found support for its
role on pain report and tolerance. What might be the clinical relevance of this
finding? Several investigators have indeed introduced and adapted cognitive-
behavioral treatments, and successfully applied these in the treatment of chro-
nic pain (e.g. Fordyce, 1986; Lindström et al., 1992; Linton et al, 1989, 1992;
Philips et al., 1991; Kole-Snijders et al., 1999). For patients reporting excessive
pain-related fears, treatments have moved from graded exposure to movements
in general, to exposure in vivo to very specific and idiosyncratic movements that
are being feared (Vlaeyen et al., 2001). Indeed, from a cognitive-behavioral point
of view, excessive fear is best treated by exposing the subject to the object or
situation feared (Philips, 1987). Therefore, patients in whom high levels of pain-
related fear are detected, might only profit from intervention if it includes phy-
sical exposure to the movements avoided, and challenge of the fearful thoughts
that go along with it. Tracing personally relevant pain-related fears and related
dysfunctional thoughts might be crucial to increase the success-rate of treatments
in the field of pain psychology.

Finally, as this was the first study to investigate the influence of failure expe-
riences in chronic pain patients, prudence with regard to the interpretation of
unexpected and surprising results is called for.
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CHAPTER 5

Functional disability in non-specific low back pain:
the role of pain-related fear and problem-solving skills.

71> is c/jüTp/er «wspMb/isfc«/ as.-
Van den Hout, J.H.C., Vlaeyen. J.W.S., Heuts, P.H.T.G., Sillen, W.J.T., Willen, J.E.H.L.
(2001). Funaional disability in non-specific low back pain: the role of pain-related fear
and problem-solving skills. /ntern«/»ona/yoMr««/(yA«b«twra/Af«/«c«>M?, S(2>, 134-148.



ABSTRACT

Previous studies have shown that pain disability in chronic back pain patients
is closely associated with pain-related fear and avoidance. The current study
was aimed at replicating this finding in a sample of low back pain patients with
a new episode of sick leave. In addition, the supplemental value of problem
solving in predicting pain disability was examined. It was further hypothesized
thai problem solving would moderate the effects of daily stress on pain disa-
bility. The results were partly as predicted. Pain-related fear, pain intensity,
pain catastrophizing, daily stress, and problem solving were found to be indi-
vidually related to functional disability, of which pain intensity and pain
catastrophizing were the strongest predictors. Problem solving did not add
predictive value regarding pain disability; neither could the moderating role of
problem solving Ix- confirmed. Surprisingly, and in disagreement with previ-
ous findings, pain intensity was found to lie closely related to disability in this
.sample <>l low back pain patients.
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INTRODUCTION

Why do some pain patients succeed in resuming their daily activities within a
few days after pain onset, even when pain is still present, whereas others fail
to return to work and gradually develop a chronic pain syndrome? This
question can only be answered by considering a multidimensional process in
which psychosocial factors play an important role (Gatchel & Turk, 19%). This
study highlights two potential mediators tietween the onset of pain and chro-
nic disability, namely pain-related fear and problem solving.

Pain-related fear has been frequently described over the last two decades
(Kori, Miller, & Todd, 1990; Lethem, Slade, Troup, Ä Benlley, 198* Philips,
1987; Waddell, Newton, Henderson, Somerville, & Main, 1993). Hesides pain
catastrophizing, avoidance behavior, disuse and depression, pain-related fear
turned out to Ix- an important process in a model predicting chronic pain disa-
bility (Vlaeyen, Kole Snijders, Hoeren, & van Kek, 1995b). The processes men-
tioned above have advantages in that they describe a behavioral process that
can be changed without invasive interventions, which makes them applicable
in the cognitive-behavioral management of pain. Although a lot of theoretical
work has been done so far, studies to find empirical evidence in favor of the
model have started only recently. In three independent cross-sectional studies
described by Crombez, Vlaeyen, Heuts, and Lysens (1999), pain-related fear
measures were superior to pain intensity, pain duration and negative affect in
predicting self-reported disability and poor behavioral performance in chronic
low back pain patients. Moreover, a prospective study by Klenerman et al.
(1995) found evidence for the idea that pain-related fear is a precursor, and
not a consequence, of disability.

In addition to pain-related fear and avoidance behavior, pain coping and
adjustment to pain have received considerable attention (Burton, Tillotson,
Main, & Hollis, 1995). However, according to a review by Jensen, Turner,
Romano, & Karoly (1991b), inconsistent results and methodological problems
limit any conclusions regarding the strength and nature of the association
between pain coping strategies and adjustment to pain in chronic pain
patients. More recently, it has been suggested that attention should shift from
coping with pain to coping with the consequences of pain (Aldrich, Kccleston,
& Crombez, 2000). The authors hypothesize that chronification is the result of
perseverance in ineffective and misdirected problem solving. In their opinion,
chronic pain is an insoluble problem. Therefore, to prevent disability in the
longer term, it may be even more important to focus upon coping with the
consequences of pain in everyday life, and to take into account how people
cope with problems, stressful events, and daily hassles, rather than coping with
pain itself.

A number of hypotheses regarding the role of problem solving can be
generated from the assumptions put forward by Aldrich et al. (2000). First,
daily hassles and stressful life events, which might or might not result from

CHAPTER 5 - Functional disability in LBP 99



pain, influence disability in the longer term. Secondly, for patients with recur-
rent pain, coping with the consequences of pain may be hampered by the lack
of adequate problem solving, resulting in increased disability. In particular, the
appraisal of one's self-efficacy in overcoming problems (problem orientation)
and the presence of rational problem solving skills to solve problems one is
faced with (problem solving skills)' might influence the extent to which a per-
son is disabled by pain in the long term. Moreover, the process of negative
reinforcement (Fordyce, 1976) may give cause to pain behaviors to persist, as
they inadvertently allow the successful avoidance of daily problems for which
no useful solution can be generated A third hypothesis might follow from the
previous two hypotheses, namely that the influence of daily hassles on disa-
bility depends on thi* quality of individual problem solving

Studies that did study the direct or indirect influence of problem solving
on quality of life did not concern the pain-related domain. Nezu, Nezu,
Friedman, Faddis, and Houts (199H) suggested that chronic illness (such as
cancer) is accompanied by medical and psychosocial problems that affect the
patient's quality of life. However, the impact that illness and psychosocial pro-
blems have on daily activities depends on how capable the patient is in using
problem solving skills.

The model proposed by Nezu et al. (1998), mostly with regard to depres-
sion and cancer, may also apply to other chronic illnesses, such as back pain.
The quality of life back pain patients experience might largely be reflected in
the level of disability lx.-cau.se of their back problem. If an association between
problem solving and disability exists, it may give new directions to the mana-
gement and prevention of chronic back pain disability and to addressing a
growing socio-economic problem.

The current study aimed to replicate some of the findings by Crombez et
al. (1999), by examining in particular the role of pain intensity, pain catastro-
phi/ing and pain-related fear on functional disability. Moreover, the study
intended to expand the model by including daily stress and problem solving
in analogy to the model proposed by Nezu et al. (1998). The following hypo-
theses were testet!. 1) Pain intensity, pain catastrophizing, pain-related fear,
daily stress and problem solving are individually related to functional disabili-
ty. 2) Problem solving has additional value in a model incorporating pain, pain
catastrophizing, pain-related fear, and daily stress to explain functional disabi-
lity. .A) Problem solving moderates the effects of daily stress on functional disa-
bility.

METHODS

DKSK.N AND SUBJECTS

The patients included in the present study had all been included in a ran-
domized clinical trial investigating the supplemental value of problem solving
therapy added to a graded activity program (Van den Hout et al., 1998). The

Nme 1 The ten« 'problem solving' points at both problem orientation and problem
solving skills.



baseline measurements of this trial were used in the current study. Patients
were all employees referred to the study by General Practitioners,
Occupational Physicians or Rehabilitation Physicians. Eligibility criteria were as
follows: age between 18 and 65 years, low back pain (LBP) for more than 6
weeks, on sick leave with LBP but no longer than 20 weeks, no more than 120
days of sick leave during the last year, informed consent given to take part in
a randomized controlled trial that would proceed after baseline measurements.
Non-eligible were those patients who had demonstrable specific back coin-
plaints (vertebral fracture, infectious disease, rheumatoid arthritis, ankylosing
spondilitis, or herniated disc; Waddell & Turk. 1992), were pregnant, were not
proficient in Dutch, or had been referred to a medical specialist for diagnosis
or treatment of their LBP at the time of referral. Furthermore, patients had to
agree that they would stop other therapies they were receiving tor their back
complaints at the start of the intervention.

During the selection pnxedure the Symptom Check List 90 (SCL-90;
Arrindell & Ettema, 1986) and the Dutch Personality Questionnaire (NPV;
Luteijn, Starren, & Van Dijk, 1985) were used to check for psychopathology
that would hamper individual or group processes. It had been decided in
advance that patients would Ix? excluded if scores on the SCL-90 were 'high',
relative to those of ambulatory psychiatric patients, regarding "Insufficiency of
thinking and acting" or the "Suspicion and interpersonal sensitivity" and
"Hostility" subscales together, or if the total score on "Psychoneuroticism" was
'high' (Arrindell & Ettema, 1986). Furthermore, subjects would be excluded if
scores on NPV were 'high', relative to those of a Dutch standard population,
regarding the "Rigidity", "Discontentment", and "Self-satisfaction" subscales
together (Luteijn et al., 1985). In the period between September 1996 and
December 1998, 123 patients were included in the study. One subject did not
complete the Tampa Scale for Kinesiophobia correctly, which was detected
when the subject had already started the intervention. Baseline measurements
of the remaining 122 subjects were included in the analyses.

MEASURES

Demographic variables were obtained by means of a semi-structured inter-
view. Days of sick leave were measured by the number of calendar days the
patient had been sicklisted because of back pain from the first day of sick
leave up to the moment of intake.

The Quebec Back Pain Disability Scale (QBPDS; Kopec et al., 1995) was inclu-
ded as a measure of pain disability. The QBPDS is a 20-item 6-point self-report
scale describing activities commonly affected by back pain. Subjects have to
rate the level of difficulty executing these activities. The QBPDS has been
found to be a reliable, valid, and responsive outcome measure (Gommans,
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Koes, & Van Tulder, 1996; Kopec et al., 1995; Schoppink. van Tulder, Koes,
Beurskens, & de Bie, 1996). Secondly, the IXitch Version of the Roland
Disability Questionnaire (RDQ; Roland & Morris, 1983) was administered to
compare functional disability with that of a reference group. RDQ and QBPDS
had a Pearson correlation of .76 in the current study. An advantage of the
QBPDS as compared to the RDQ may be that the QBPDS has been specifical-
ly designed for patients with low back pain by selection and reduction of
items, whereas the RDQ has been derived from the more generic Sickness
Impact Profile (Bergner. Bobbin, Carter, & Gilson, 1981).

/«/enstfy.
Pain intensity was measured by the Dutch version of the McGill Pain
Questionnaire (MPQ-DI.V; Van der KWx>t. Oostendorp, van der Meij, & van den
lleuvel, 1995), a frequently used and reliable measure of pain intensity. The
MPQ-DI.V consists of 20 groups of 3 or 4 words describing pain qualities The
subject can choose those words that fit in best with his/her pain The total Pain
Rating Index (PRI) is calculated by adding the individual values of the words
marked.

The Pain Catastrophizing Scale (PCS; Crombez & Vlaeyen, 19%; Sullivan.
Bishop, & Pivik, 1995) was applied to measure catastrophizing thoughts about
pain The PCS is a 13-item 5-point scale that has proved satisfactory internal
consistency for the total scale (Cronbach alfa- .93; Osman et al., 1997), as well
as g(xxl temporal stability (Pearsons r*92; Crombez, Vervaet, Lysens, Baeyens,
& Feien, 199H). The total score was used in the present study.

Pain-related fear was assessed by the Dutch version of the Tampa Scale for
Kinesiophobia (TSK. Kori et al.. 1990). The TSK is a 17-item 4-point scale that
measures the fear of injury or re-injury due to movement. The Dutch version
has been shown to possess gmxl reliability and validity (Vlaeyen et al.. 1995b).

fee/ie/s.
Fear avoidance beliefs were measured by the Dutch version of the Fear
Avoidance Beliefs Questionnaire (FABQ; Waddell et al.. 1993) The FABQ con-
sists of two factors and focuses specifically on patients beliefs about how phy-
sical activity (FABQ-act) and work (FABQ-work) affect their low back pain.
Test-retest reproducibility and internal consistency of the FABQ have turned
out to Ix- satisfactory (Waddell et al, 1993).

The Fveryday Problem Checklist (EPCL; Vingerhoets & Van Tilburg. 1994) was
used to measure daily stress. The EPCL consists of 114 items describing eve-
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ryday problems from several domains of daily life. First, the question is asked
whether the problem described in the item has txx-urred during the past two
months. If the answer is affirmative, the experienced intensity of the problem
is scored on a four-point stale. By counting the numlx'r of items answered in
the affirmative, a total frequency score is obtained (FRF.QV Tallying up the
intensities of the items yields a total intensity-score (INT). Hie F.PCL has lx*en
found to have good test-retest reliability (ccx?fficients of .87 and HS for FRFQ
and INT respectively) and validity, and has turned out to Ix- predictive of
health problems (Vingerhoets & Van Tilburg, 1994).

so/ting.
Problem solving was measured by the Dutch translation of the Scxial Problem
Solving Inventory-Revised (SPSI-R; D'Zurilla, Nezu, & Maydeu-Olivares, 199-1).
The SPSI-R is a 52-item self-report measure of social problem solving prtx*es-
ses. The SPSI-R consists of five scales measuring two different problem-orien-
tation dimensions (positive (PPO) and negative (NPO)), anil three problem
solving proper dimensions (rational problem solving (RPS). impulsive care-
lessness style (IMP) and avoidance style (AS)). In the current study, Cronbach's
Alpha ranged from .70 to 93-

STATISTICAL ANALYSES

Multiple linear regression analyses were conducted to test the hypotheses
mentioned in the introduction. To test hypothesis 1, five blocks of indepen-
dent variables were separately entered into the analysis: 1) pain intensity
(MPQ-DLV); 2) pain catastrophizing (PCD; 3) pain-related fear (TSK, FABQ-
work, FABQ-act); 4) daily stress (EPCL-freq, EPCL-int); 5) problem solving
(SPSI-R: PPO, NPO, RPS, AS, & IMP). With every block of independent vari-
ables, sex, age, and days of sick leave were included in the analysis as cova-
riates. A hierarchical backward elimination method was used to identify signi-
ficant 'predictors'.' First, non-significant variables (p>.l) were eliminated in a
stepwise process from each blcKk of independent variables. It had lx^en deci-
ded in advance that covariates would always remain in the model. Secondly,
a model was constructed involving the stepwise addition of blocks of inde-
pendents in order to test hypothesis 2. Only variables that were identified as
significant predictors were added. At each step it was checked whether vari-
ables did add to the model (p<0.1). If not, they were eliminated from the ana-
lysis in the next step. The order in which the blocks were added was fixed as
indicated above. By adding the block of problem solving' last, it was tested
whether this block would add to the model constructed thus far. Hypothesis 3
was tested using multiple regression analysis according to Baron and Kenny
(1986). To test whether problem solving moderated the effects of daily stress
on disability, the interaction between problem solving and daily stress was
added to the main variables (SPSI-subscale and EPCL-subscale) and the cova-
riates (sex, age, and days of sick leave). In order to prevent inflation of Type
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I errors and because high correlations were found between NPO and AS
(Pearson r - .84) and between the RPS and PFO subscales (Pearson r - .68),
it was decided that interactions would only be analyzed with regard to NPO,
RPS and IMP. Thus, six separate analyses were executed to test whether the
interaction variables between daily stress and problem solving were signifi-
cant. To prevent collinearily, interaction variables were centered. If the inter-
action variable turned out to be significant while the main variables were
included in the model, this would indicate moderation. Collinearity (variance
inflation factor > 10) and outliers (Cooks distance > 1; studentized residual <
-3 or > 3) were checked at each step.

RESULTS

DEMOGRAPHIC VARIABI KS

highly-eight male and thirty-four female patients entered the study GV-122).
Mean age was 40 (.S7>9 02) and mean sick leave duration was 59 days
(,V/.>-52.75), i.e., alxuit 2 months. 'I"he current pain episode lasted an average
of 89 weeks (\/>-234.02), while the mean period of time elapsed since the first
onset of the pain was 447 weeks (,S7)-432 weeks). About 65% of the patients
reported that this was not their first pain episode, implying that their pain was
recurrent. In 70% of the cases, the current pain episode could be defined as
chronic (pain duration >12 weeks), whereas in 25% it was sulvacute (4 weeks
< current pain episode £12 weeks). Only 5% of the patients reported the cur-
rent pain episode to have lasted no longer than 4 weeks, but none of them
were in their first episode. The mean RDQ-score was 13-2 (A7> 4.96), and 28%
of the patients had an RDQ-score > 15, suggesting that these patients were
moderately to highly disabled (Patrick et al., 1995; Roland & Morris, 1983).
Mean pain intensity was 17.8 (.S7>- 9.1), which is higher than that of a group
of Dutch physiotherapy patients who reported a mean pain intensity of 11.6
CM> 7.0) just before their treatment started (Van der Kloot et al., 1995). In
sum. the population included in the present study can be characterized as
mainly chronic, most of them suffering from recurrent pain episodes.

ARF PAIN INTENSITY, PAIN C A T A S T R O P H I Z I N G , PAIN-RELATED FEAR, DAILY STRESS, AND

PROH1.KM SOLVING INDIVIDUALLY RELATED TO FUNCTIONAL DISABILITY? (HYPOTHESIS 1 )

Table 1 summarizes means, standard deviations, and Pearson correlation coef-
ficients lietween functional disability (QBPDS), pain intensity (MPQ-DLV), pain
catastrophizing (PCS), pain-related fear measures (TSK, FABQ-work, FABQ-
act). daily stress (EPCL-freq. EPCL-int), and problem solving (SPSI-r: PPO.
NPO, RPS, AS, and IMP). The highest correlations between functional disabili-
ty and independent variables were found for pain intensity and pain catastro-
phizing. Other significant correlations were found with pain-related fear, daily
stress, negative problem orientation and avoidance style. Table 2 displays the
outcomes of multiple regression analyses for each block of independent vari-
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TABLE 1. Means, Standard Deviations (££>), and Pearson Correlation Coefficients for Dependent and Independent Variables
(N-122).

Variables Mean 5£> 2 3 4 5 6 7 8 9 10 11 12 13

.45 ' " . 5 1 " ' .34"* .21* .33*" 22* .30— -.01 .32— 17 .08 .21*

.41"* .32— .21* .18* .35— .30— .04 .17* .18* .05 .09

.62— .10 .36 '" .25" .18* -.09 .41— .09 .07 .27"

.31**

Disability:
1. QBQDS
Pain intensity:
2. MPQ-DLV
Pain catastrophizing:
3. PCS
Pain-related fear:
4. TSK
5. FABQ-work
6. FABQ-act
Daily stress:
7. EPCL: FREQ
8. EPCL: INT
Problem solving:
9. SPSI-r: PPO
10. SPSI-r: NPO
11. SPSI-r: RPS
12. SPSI-r: IMP
13. SPSI-r: AS

41.47

17.82

16.80

37.02
17.47
10.62

25.59
26.14

12.16
9.02

41.65
12.65
6.39

15.3 1

912

982

7.52
951
4.96

1950
3145

335
5.75

12.69
4.78
389

.50'"

.44—
13

.04

.17

.07

.15

.11

.52—
-

-.14
-.11
-09

.08

.16

35—
19*

.31—

.25"
13

- 2 8 "
-

.02
-.04
.04

13
.20*

.69*"

.07

.11

.01
09

13
-09

-.14
.37—

-.14
_

.38"*

.14

.32—

.05
-.08

-.37—
.68—
.04
.48*"

E. /Vote. QBPDS: Quebec Back Pain Disability Scale; MPQ-DV: McGill Pain Questionnaire-Dutch Version; PCS: Pain Catastrophizing Scale; TSK:
fi: Tampa Scale for Kinesiophobia: FABQ: Fear Avoidance Beliefs Questionnaire, work (work) and physical aaivity (act); EPCL: Everyday
§- Problem Checklist, frequency (FREQ) and intensity (INT); SPSI: Social Problem Solving Inventory: PPO: Positive Problem Orientation; NPO:
E Negative Problem Orientation; RPS: Rational Problem Solving Skills; IMP: Impulsivity; AS: Avoidance Style.
** 7x05. "/x.Ol, —p<001.



able» in analyses 1 to 5. The analyses showed that pain intensity as well as
pain catastrophi/.ing were strong predictors when analyzed separately With
regard to pain-related fear, FAHQ-work was eliminated from the model,
whereas TSK and FABQ-act both seemed to make an additional contribution
to the model Daily stress did add to the model but only when its intensity was
included. With regard to problem solving, negative problem orientation (NPO)
was the only independent variable significantly contributing to the model of
functional disability Days of sick leave did not make a significant contribution
to any of the analyses In those cases where sex and/or age made a significant
contribution to the model, Beta values were small.

DOM PMWLF-M SOLVING HAVF ADDITIONAL VALUE IN A MODEL EXPI.AINING FUNCTIONAL

DISABILITY (HYPOTHESIS 2)

In table 3, 5 blocks of independent variables were added to the predictive
model of functional disability in a stepwise procedure (steps 1 to 5). Table 3
shows that pain intensity, pain catastrophizing, and sex explained 34% of the
variance. I'am catastrophizing explained an extra 11% of the variance when
added to the model that already included pain intensity. In step 3, pain-rela-

TABLE 2. Summary of Multiple Regression Analysis of Functional Disability
measured by the QBPDS.

Mr. /W; AT' /m/cßerat/enf
mrfafefes fieta

1) Pain intensity

2) Pain catastrophi/ing

3) Pain-related fear

4) Daily stress

5) Problem solving

23

.28

19

.10

11

Sex
Age
MPQ-DV
Sex
PCS
Sex
TSK
FABQ-act
Sex
EPCL-int
SPSI-NPO
SPSI-RPS

.19*
19*

.46"

.19*

. 5 1 "
30"
.28"
.22*
.18
29"

.28"

.15

Covariutes: Sox (1-m. 2-f), age. and days of sick leave. Five blocks of indepen-
dent variables: Analysisl: MPQ-DLY; Analysis 2: PCS; Analysis 3 TSK, FABQ-work,
FAHQ-act; Analysis 4 KPCL-froq. F.PCL-int; Analysis 5: SPSl-PPO. NPO. RPS. IMP. AS.
Variables with /»0.1 were eliminated from the analyses. QBPDS: Quebec Back Pain
Disability Vale; MPQ-DV: McGill Pain Questionnaire-Dutch Version; PCS: Pain
Catastrophi/ing Scale; TSK: Tampa Scale for Kinesiophobia; FABQ: Fear Avoidance
Beliefs Questionnaire, work (work) and physical activity (act); EPCL: Everyday Problem
Checklist, frequency U'req) and intensity (int); SPSI: Social Problem Solving Inventory;
PI'O Positive Problem Orientation; NPO: Negative Problem Orientation; RPS: Rational
Problem Solving Skills; IMP: Impulsivity; AS: Avoidance Style. 7 K OS, "/K 01. —p<001.
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ted fear measures were added. TSK did not add to the model. Only KABQ-act
turned out to be predictive, with an /^-increase of 2%. In step •». the intensity
of daily stress was added, but this did not substantially change the predictive
value of the model (2%). Finally, problem solving was added, but none of the
problem solving scales turned out to be significant, while the predictive value
did not increase either. In short, it might be concluded that from step 2
onwards, the percentage of explained variance did not show any marked
increase. When pain intensity and pain catastrophizing were included in the
model, pain-related fear, daily stress, and problem solving did not add to the
model of functional disability. Of the covariates that were added to the model,
only sex turned out to be significant.

TABLE 3. Multiple Regression Analysis (STEPWISE) of Functional Disability
measured by the QBPDS.

ifcta

.23

.34

.36

.38

•37

Sex
Age
MPQ-DV
Sex
MPQ-DLV
PCS
Sex
MPQ-DLV
PCS
TSK
FABQ-act
Sex
MPQ-DLV
PCS
FABQ-act
EPCL-int
Sex
MPQ-DLV
PCS
FABQ-act
EPCL-int
SPSI-NPO

.19*
19*

.46"
19*

.30"

.38"

. 2 1 "

.29"
33"

-.02
.19*
.20*
.25"
. 3 1 "
.18*
.14
.20*
.24"
30"
.17*
.13
.03

/Vote. Covariates: Sex (1-m, 2"f), age, and days of sick leave. In each step, a block of
independent variables is added in the following order. Step 1: pain intensity; Step 2:
pain catastrophizing; Step 3: pain-related fear; Step 4: daily stress; Step 5: problem sol-
ving. Variables withp>0.1 were eliminated from the analyses in the next step. QBPDS:
Quebec Back Pain Disability Scale, MPQ-DV: McGill Pain Questionnaire-Dutch Version;
PCS: Pain Catastrophizing Scale; TSK: Tampa Scale for Kinesiophobia; FABQ: Fear
Avoidance Beliefs Questionnaire, physical activity (act); EPCL: Everyday Problem
Checklist, intensity (int); SPSI: Social Problem Solving Inventory; NPO: Negative
Problem Orientation; RPS: Rational Problem Solving Skills; "/K.05, "/K.01, "*p<.001.
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DOES PROBLEM SOLVING MODERATE THE EFFECTS OF DAILY STRESS ON FUNCTIONAL

DISABILITY? (HYPOTHESIS 3)

Six separate analyses were executed to test if there was a significant interac-
tion between problem solving (NPO, RPS, IMP) and daily stress (FREQ, INT).
None of the interaction variables were significant (p>0.05), indicating that pro-
blem solving did not moderate the effects of daily stress on functional disabi-
lity.

DISCUSSION
It tan Ix- concluded that pain intensity, pain catastrophizing, pain-related fear,
daily stress, and problem solving are individually related to functional disabi-
lity, but that this is most convincingly the case for pain intensity and pain
catastrophizing. With regard to problem solving, only negative problem orien-
tation (NPO) had a significant relationship with functional disability. There was
no evidence that problem solving added to the predictive model of functional
disability that included pain intensity and pain catastrophizing Similarly, the
additional value of pain related fear and daily stress was trivial when pain and
pain catastrophizing were controlled for. Finally, there was no evidence to
support the hypothesis that problem solving moderates the effect of daily
stress on functional disability.

In contrast to the study by Crombez et al. (1999), which concluded that
pain-related fear is more disabling than pain itself, the current study found
pain intensity to be a more important predictor, in addition to and regardless
of pain-related fear. There might l>e some explanations for these findings. First,
Crombez et al. (1999) studied chronic low back pain patients of whom the
majority was not in regular employment and who were receiving a disability
pension. Patients in the current study were all employed and had been sick-
listed for no longer than 20 weeks. For employees, pain intensity may be an
important criterion, on a daily basis, to decide whether or not to resume func-
tions and activities. For those patients who have stopped working a long time
ago and are suffering chronic pain, pain intensity may not be a very reliable
criterion to decide whether daily activities can be increased or not. A second
difference between the two studies is the way pain intensity was operationa-
lized. The study by Crombez et al. (1999) used a Visual Analogue Scale (VAS).
whereas the current study used the MPQ-DLV. The latter, measuring both pain
intensity and pain quality, may be more sensitive to small differences than the
VAS. The fact that pain-related fear added to the model of functional disabili-
ty is in line with the findings by Crombez et al. (1999). However, it must be
noted that the model presented in table 3 (step 3) explained 36% of the vari-
ance, which is considerably lower than the percentage reported in earlier stu-
dies which included pain-related fear and pain intensity to construct a model
of functional disability (Caimbez et al., 1999). Again it may be questioned what
influence the nature of the population in the current study had. As described
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earlier, patients in the current study all managed to continue in their job des-
pite pain, and none of them suffered from severe psychopathology. Therefore,
compared to the study by Crombez et al. (1999), the current sample might lie
relatively well adjusted and the influence of pain-related fear might be less
prominent.

Problem solving did not convincingly contribute to a predictive model of
functional disability. This is not what we had expected to find on the basis of
the studies described in the introduction (Aldrich et al., 20(X); Ne/u et al.,
1998). There are some plausible explanations lor the fact that rational problem
solving skills (RPS) were not associated with disability. First, the SPSl-R des-
cribes skills to solve problems in general, not to solve more specific functio-
nal problems that result from pain, like getting out of bed or lifting and carry-
ing a heavy suitcase (as measured with QBP1XS; (Kopec et al., 1995».
Secondly, as Aldrich et al. (2000) suggested, ineffective and misdirected coping
leads to chronification of pain. They hypothesized that those most disabled by
chronic pain might possess problem-solving skills, but apply them repeatedly
to an insoluble problem. According to this hypothesis, problem definition and
formulation in particular may be crucial, not rational problem solving skills in
general.

With regard to negative problem orientation (NPO), high correlations with
pain catastrophizing (PCS) and pain-related fear (TSK), as well as high partial
correlations, might leave less room for NPO to express its unique relationship
with functional disability. Moreover, there is some content overlap Ix'tween
NPO, PCS and TSK, in that they share a negative appraisal of events. NPO des-
cribes a negative orientation towards problems in general, whereas PCS and
TSK describe a negative orientation towards pain in particular, which may be
more easily recognized by a pain patient as applying to himself.
There was no evidence to support the hypothesis that problem solving mode-
rates the effect of daily stress on disability. As our analyses were analogous to
those used in the studies by Nezu and colleagues (1988), it may be surprising
that none of our hypotheses were supported. An important difference with the
studies mentioned above is the dependent variable: we studied the effect on
functional disability (the performance of specific behaviors), as representing
quality of life, instead of depression (psychological and cognitive processes),
which could have hampered the generalization of the foregoing to a model of
pain.

There are a number of caveats to be considered. Because the study was
cross-sectional in nature, it does not permit conclusions to be drawn about the
time-sequence of the relationships found. With regard to problem solving, the
sequence of its relationship with functional disability remains unclear. It may
be true that ineffective problem solving leads to stress-related avoidance and
disability in the long term. On the other hand, disability may result in negati-
ve thinking about one"s capacity to solve a problem since physical functions
are invalidated. Prospective or experimental designs would be needed to ans-
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wer questions about the role of problem solving in pain and disability. What
are the consequences of the current findings for the management of patients
with sub-acute low back pain? It was found that, besides pain intensity, pain
catastrophizing is a variable that has a solid relationship with disability. This
finding may lx* important for treatment and prevention. Challenging catastro-
phic and irrational thoughts about pain and its consequences may likewise be
a promising method and may prevent disability in the longer term (Vlaeyen.
De Jong, Geilen, Heuts, & Van Breukelen, 2001). Finally, catastrophic thoughts
may be prevented, by controlling the sources by which patients derive infor-
mation about pain. Non-ambiguous and consistent information about back
pain may help to give the patient a more clear and rational image of the pain
problem he or she is confronted with.

AÄ for problem solving, research needs to be done to examine its possibi-
lities and consequences with regard to pain problems in the longer term. The
idea that a |x>sitive problem orientation and proper problem solving skills can
prevent chronicity in acute and sub-acute pain patients is still appealing and
plausible. However, the current explorative study provides a warning against
premature conclusions The role of problem solving in disability may be far
more complicated than has lx*en assumed so far, which raises new questions
to be dealt with in future research.

no



CHAPTER 6

Has problem solving therapy supplemental
value when added to behavioral graded activity

in non-specific low back pain patients?
A randomized clinical trial.

/I sfeorfeweo' wersion qf ftbfc chapter is «m/er ret»jew as-
Van den Hout, J.H.C., Vlaeyen, J.W.S., Heuts, P.H.T.G, De Vet, H.C.W., Sillen, W.J.T.,
Willen. A.J.E.H.L, Wijnen, J.A.G., Passchier, J.. Has problem solving therapy
supplemental value when added to behavioral graded activity in non-specific low back
pain patients? A randomized clinical trial. C/m»cö//oMr«<j/ q/"fa/«.



ABSTRACT ;

The aim of this study was to investigate the supplemental value of problem
solving therapy (PST) when added to behavioral graded activity in non-speci-
fic low Iwck pain patients in the improvement of their functional status. One
hundred and fifteen patients were randomly assigned to either graded activity
+ problem solving therapy (GAPS) or graded activity + group education
(GAGE) IJoth GAPS and GAGE conditions resulted in significant improve-
ments with regard to functional disability, pain intensity, pain-related fear,
pain behavior and depression at post treatment. Improvements were maintai-
ned at 6- and 12-month follow-up. Although modest, patients in the GAPS con-
dition showed significant less disability than patients in the GAGE condition.
The GAPS condition also included the highest proportion of patients yielding
a clinically relevant decrease of functional disability at 6- and 12-month follow-
up. Intention-to-lreat and per-protocol analyses generally confirmed previous
finding». The results suggest that cognitive PST might be a valuable adjunct to
behavioral graded activity programs. .- ... •--...• - . . • - . - . , . . . . -
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INTRODUCTION

Chronic low back pain (CLBP) has wide consequences on a personal as well
as a socio-economic level. Pain threatens personal health, affecting physical
function, independence, emotional welllx'ing, and family life. Furthermore, in
employed patients, pain might threaten patient's work-status and consequent-
ly, economic welfare of the society in general. The economical consequences
of back pain disability have shown an increasing impact for society in the last
two decades (van Tulder, Koes, & Bouter, 1995). Back pain is one of the most
expensive illnesses of the western world (OECI), 1996). This is particularly
caused by indirect costs resulting from sick leave and disability pensions
(Meerding, Bonneux, Polder, Koopmanschap, & van der Maas, 199H). Spit/.er,
LeBlanc and Dupuis (1987) found that, although most workers with compen-
sated back injury (74%) return to work within 4 weeks, only half of the remai-
ning patients (13%) returns to work within 12 weeks. Furthermore, half of the
patients absent from work for longer than 7 weeks, will not return to work
within 6 months (Spitzer, LeBlanc, & Dupuis, 19H7). When a pain problem
develops into a chronic state, potential to reverse of the prtxress decreases, and
therapy rarely reports large improvements anymore. Prevention of chronkity
in an early stage has therefore aroused the interest of health care providers,
researchers and policymakers. *-• « - . < • • / • " • • ' - • ' ^ < : - ; n - v v > : / / • + ••;.-••

To give new directions to the management of pain and pain disability, it
is suggested to consider a multidimensional process in which psychosocial fac-
tors and factors related to work (i.e. job task enjoyment) play an important role
(Bigos et al., 1991; Burton & Tillotson, 1991; Gallagher et al., 1989; Gatchel &
Turk, 1996). There are strong indications that fear-avoidance, referring to the
avoidance of movements and activities based on fear, is important with regard
to the prevention of a long-term back pain problem (Crombez, Vlaeyen, Heuts,
& Lysens, 1999; Klenerman et al., 1995; Vlaeyen & Linton, 2000). Kendall,
Linton and Main (1997) therefore included pain-related fear as an essential
aspect of a broader early assessment of the so-called psychosocial 'yellow
flags', a screening instrument to select back pain patients at risk for chronicity
in primary care. In line with this, pain treatments have adopted the fear-avoi-
dance model and implemented cognitive-behavioral techniques. The operant
approach, i.e. graded activity or graded exposure, as originally introduced by
Fordyce (1976), has been successfully applied in both chronic pain patients
(Kole Snijders et al., 1999; Nicholas, Wilson, & Goyen, 1991; Turner & Clancy,
1988; Turner, Clancy, McQuade, & Cardenas, 1990; Turner & Jensen, 1993) and
sub-acute and acute low back pain patients (Fordyce, Brockway, Bergman, &
Spengler. 1986; Lindström et al., 1992; Linton & Bradley, 1992; Linton, Bradley,
Jensen, Spangfort, & et al., 1989). Lindström and colleagues (1992) found that
in patients with subacute low back pain, a graded activity program is more
effective than usual care regarding return to work. Moreover, in their syste-
matic review, Van Tulder and colleagues (2000) concluded that there is strong
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evidence that behavioral treatment has small to moderate positive effects in
chronic back pain patients when compared to no treatment, placebo or wai-
ting list control conditions. However, there was also moderate evidence that
addition of behavioral treatment to another treatment did not have an extra
value, neither in the short, nor in the longer term (van Tulder et al., 2000). Two
critical remarks may be made with respect to the efficacy of cognitive behavi-
oral treatments: First, effects of behavioral treatment that are found immedia-
tely after treatment may not always be maintained in the longer term.
Secondly, interventions applied at an early stage, eg between 2 and 6 months
duration of sick leave, show better results in the short and the longer term as
compared to interventions in pain patients with long-term work disability
(Marhold, Union, & Melin. 2001)

Operant-behavioral treatments, like graded activity, intervene in the pro-
cess of activity-related avoidance and pain-related fear (Fordyce. 19H9; Lethem,
Slade, Troup, Ä Ik-ntley. 1983; Philips, 1987; Vlaeyen & Linton, 2000; Waddell,
Newton, Henderson, Somerville, & Main, 1993) However, pain behavior not
only allows for the avoidance of physical and painful activities, but also, pain
behavior might legitimate the avoidance of situations that are stressful and for
which the patient does noi find acceptable solutions. In this context, sick leave
Ix-cause of back pain complaints can be considered a medical solution of a
work-related problem (KnepjHT & Feenstra, 1991). In order to improve treat-
ment effects in the longer term and to go into the role of stress-related avoi-
dance as well, problem-solving strategies (D'Zurilla & Goldfried, 1971) were
suggested to add to the overall effectiveness of pain treatments. There are
several reasons that make the application of PST in pain patients appealing.
First, problem-solving skills would offer a coping style that could be of use
when pain patients arc confronted with daily hassles and stress. Being able to
come up with some effective solutions, for instance when pain relapses, might
enable a patient to stay at work despite problems resulting from pain.
.Secondly, as stated by Alldrich, Fccleston and Crombez (2000), in most cases
of chronic pain, interventions should focus at the consequences of pain in eve-
ryday life rather than the pain itself. As stated before, consequences of chro-
nic pain cover a broad field of problems and more generic skills than those
that focus only on pain might Ix* needed to cope with them. Problem solving
therapy (Ne/.u. Ne/u, Friedman. Fadclis. & Houts, 1998; Nezu & Herri, 1989) is
designed to Ix* applied in all kinds of problems, whether these are trivial or
complex, and therefore might be useful in those diseases where everyday
functioning and welllxring are at stake. Third. PST is known to be a particu-
larly appropriate treatment for stress-related disorders such as generalized
anxiety, psycho-physiological disorders (e.g. tension headaches) and depres-
sion Ixvause of the possible critical role of perceived uncontrollability in the
etiology and or maintenance of these disorders (I)' Zurilla, 1988). Fvidence
confirming the effectiveness of PST, was especially found with regard to the
treatment of depression (Arean et al., 1993; Hussian & Lawrence, 1981; Mynors
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Wallis. Gath. Lloyd Thomas. & Tomlinson, 1995; Nezu, 1986; Nezu & Perri,
1989). Finally, because skills are trained to cope with "the normal ebb and flow
of living life" (D'Zurilla & Goldfried. 1971). PST is expected to contribute to
the generalization of skills to everyday life, and the maintenance of behavior
change over a longer period of time.

Next to problem-solving skills, the therapy might increase a positive orien-
tation towards daily problems as well. Problem orientation is a motivational
process, that can be described as a set of orienting responses that represent
the immediate cognitive-affective reactions of a person when first confronted
with a problem (Nezu et al.. 1998). Positive problem orientation might result
in reduced negative affect, avoidance behavior and disability (D'Zurilla &
Nezu, 1982). Conversely, negative problem orientation has shown to increase
negative affect, impulsive lx?havior. and avoidance motivation, which in turn
might inhibit or disrupt subsequent problem-solving attempts (Nezu et al.,
1998). Furthermore, patients with a negative orientation tend to worry and
complain about their health (l)ugas. Letarte, Rheaume. 1-reeston, & et al., 1995;
Godshall & Elliott, 1997). In back pain, negative problem orientation is positi-
vely related to functional disability (Van den Hout, Vlaeyen, Heuts, Sillen. &
Willen, 2001b). Corroborating these findings. Shaw. Feuerstein, Haulier,
Berkowitz & Lopez (2001) found low back pain symptoms producing more
functional loss when positive problem orientation was low and impulsiveness
and avoidant style were high. The authors suggest that the prolonged impact
of low back pain on daily functioning may l">e reduced by assisting workers to
conceptualize LBP and associated problems as hindrances that can be overco-
me, and to use active strategies in reducing risks for low back pain disability.

Although the effects of PST have been studied with regard to several popu-
lations within the field of behavioral medicine, application in pain populations
is scarce. Nevertheless, there are some studies that suggest that the treatment
might be very well applicable in this area. First, Linton and colleagues (Linton
& Bradley, 1992; Linton et al., 1989) evaluated the effects of a multi-modal pro-
gram including the training of problem solving strategies in nurses at risk for
developing a chronic pain problem. The authors found a significant improve-
ment with regard to pain intensity, mood, sleep, pain behaviors, activity level
and days of sick leave at 6-month follow-up. The multi-modality of the pro-
gram prevented to detect which treatment ingredients were responsible for the
improvement. Philips, Grant and Berkowitz (1991) added a problem solving-
like counseling session to graded exposure in acute low back pain patients. At
6-month follow-up, the counseling approach showed a trend towards an ear-
lier return to normal activities and reduced the likelihood of persisting pain dif-
ficulties as compared to the same approach without counseling. It was sug-
gested that it would be worthwhile to elaborate counseling sessions in future
research. Finally, Wilkinson and Mynors-Wallis (1994) found PST to be feasi-
ble and acceptable in a pilot study regarding 11 patients with unexplained
physical symptoms. In conclusion, the studies above ail indicate that PST could
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be a valuable addition in the treatment of pain patients in an early phase,
however, none of the previous studies investigated PST as an isolated ingre-
dient.

So far, little is known about the necessary ingredients for effective cogni-
tive-lxrhavioral treatments. Component analyses, such as the studies by Turner
et al. (1990), Vlaeyen et al. (1996) and Kole-Snijders et al (1999) are scarce, but
badly needed in order to isolate the active components of pain rehabilitation
programs, which inevitably must lead to more efficient use of health care
resources. The present study is designed as an attention-controlled randomi-
zed clinical trial that is aimed at examining the supplemental value of PST
when added to graded activity in employees who have a recent new episode
of sick leave as a result of low back pain, in terms of functional disability,
medical consumption, depression and self-reported days of sick leave.
Because PST may require a certain level of abstract thinking, it is further hypo-
thesized that treatment effect is moderated by education level, in that high-
educated patients gain most from supplemental problem solving therapy, whe-
reas low-educated patients scarcely gain from this addition The study also
includes a long-term follow up regarding days of sick leave based on data pro-
vided by occupational health services, that is described elsewhere (Van den
I lout, Vlaeyen, Heuts, Zijlema, & Wijnen, accepted pending vision).

METHODS

PARTICIPANTS

Patients were all employees referred to the study by General Practitioners,
Occupational Physicians or Rehabilitation Physicians. Eligibility criteria were as
follows: age between 18 and 65 years, low back pain (LBP) for more than 6
weeks, on sick leave with LBP but no longer than 20 weeks, no more than 120
days of sick leave during the last year. Non-eligible were those patients who
had specific back complaints (vertebral fracture, infectious disease, rheumatoid
arthritis, ankylosing spondilitis, or herniated disc; Waddell & Turk, 1992). were
pregnant, were not proficient in Dutch, or were in consultation and/or treated
by a medical specialist for diagnosis or treatment of their LBP at the time of
referral. Furthermore, patients had to agree that they would stop other thera-
pies they were receiving for their back complaints at the start of the interven-
tion.

During the selection prtxedure the Dutch version of the Symptom Check
List 'X) USCL-90; Derogatis, Lipman. & Covi. 1973; Arrindell & Enema, 1986) and
the Dutch Personality Questionnaire (NPV; Luteijn. Starren, & Van Dijk, 1985)
were used. Criteria from a previous study in CLBP/fibromyalgia patients were
adopted (Vlaeyen et al.. 1996) to check for: i) psychopathology that would
ham|XT the rehabilitation process, and ii) disturb group processes'. Patients
with medical comorbidity were excluded when the disorder interfered with
one of both treatment programs or rendered them unable to participate in

NX 1 Criteria are described in chapter 5 of thus thesis, pg.101.



every part of the program, as decided by the rehabilitation physician. Patients,
who currently were involved in litigation concerning their ability to work,
were excluded as well. During the screening procedure, demographic varia-
bles and the Distress and Risk Assessment Method (DRAM; Main, Wcxxl, Hollis,
Spanswick, & Waddell. 1992) were assessed.

In the period between September 19% and December 1998, 1.58 patients
were assessed for eligibility for the trial. Twenty-three patients did not meet
the inclusion criteria and were excluded from the study. The remaining 115
patients all gave informed consent to participate in the study and were ran-
domly assigned to one of two treatment conditions that are compared in this
study.

STUDY DESIGN

The study design was a randomized clinical study. The randomization scheme
was computer-generated and only known to the logistic planner of the reha-
bilitation center. The selection procedure was carried out by a rehabilitation
physician (P.H.) and a mental health scientist (J.H.), who were both blind for
the allocated condition. After patients had been included and signed an infor-
med consent, they were assigned to one of two treatment conditions in blocks
of at maximum 5 patients.

Two treatment conditions were compared, the first condition being Graded
Activity plus Problem Solving Therapy (GAPS), and the second condition being
Graded Activity plus Group Education (GAGE). Group Education was chosen
as an attention-control in that non-specific factors were equally provided in
GAPS and GAGE, but for keeping contrast, explicitly no skills were trained in
the latter. Measurements took place pre-treatment, post-treatment, and at 6-
and 12-month follow-up. When patients were not able to attend the measure-
ments, a package with self-report measures and instructions was sent to the
patient's address. Consequently, only self-report measures could be obtained
when patients filled out the measures at home. The research assistants res-
ponsible for data-collection, behavioral observations, and data-entry, were
blind for the allocated condition. The same therapists in both treatment con-
ditions guided the graded activity program. Therapists were not blind for the
condition, because multidisciplinary consultation was part of the treatment
program, so that all therapists were aware of the therapy contents. To avoid
contamination, GAPS- and GAGE-groups had their program planned separate-
ly such that they did not encounter one another.

TREATMENTS

The treatment program consisted of 19 half-day-sessions that were spread over
8 weeks, with decreasing intensity from 3 to 2 sessions a week. The treatment
was given in small groups of at most 5 patients. The program started with an
introduction of the treatment rationale. In the course of the program the the-
rapists' team had three meetings with the individual patients. During these
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meetings, progresses and hindrances for goal achievement and return to work
were discussed. Two months after the final treatment session, a booster ses-
sion was planned in which the treatment contents was summarized, and indi-
vidual developments were discussed in the group. In both treatment condi-
tions, patients received a workrxxjk in which specific treatment information,
handouts, graded activity graphs, and homework assignments could be col-
lected, 'liiere were no external differences between workbooks in each con-
dition.

Graded activity is an operant behavioral treatment based on the work of
Fordyce (1976) that aims at increasing activity levels and restoring occupatio-
nal function using quota systems. Included in the training were registration of
baseline levels during the first two weeks, treatment contract, positive reinfor-
cement for activity increments, and a workplace visit (Fordyce. 1976). The
physiotherapist trained a circuit of S basic exercises (bicycling, lateral pulley,
steps, .shoulder anil alxiominal exercises) in IS one-hour sessions. Three addi-
tional sessions were dedicated to back education and lifting instructions. The
(Ki up;i(ion;il therapist trained patients for 30 minutes per week on an indivi-
dual basis, in which principles of graded activity were applied in personal
relevant activities like work, housekeeping, or leisure activities. Furthermore,
the (xvupational therapist contacted the occupational physician and the
patient's direct supervisor at the workplace, to plan a workplace-visit when
necessary with all persons involved. Patients were encouraged to return to
their previous work place.

(PSD
Problem solving therapy is a cognitive behavioral therapy in which problem-
solving skills are trained according to the theory as designed by D'Zurilla &
Goklfried (1971). The theory describes 5 steps in which problems are typical-
ly solved: problem orientation, problem definition and formulation, generation
of alternatives, decision making, implementation and evaluation. In the current
trial a proUxol as originally designed by Nezu and colleagues (Nezu. 1986;
Ne/.u <!4 Perri. 1989) was translated and applied as a group intervention. Skills
were trained in 10 ninety-minute sessions and provided by 2 experienced
Ix'havior therapists (4 lx*havior therapists were available during the study). A
detailed session-u>-session therapist's manual was used in order to make sure
that treatment protocols were strictly followed. Moreover, there were regular
consultations with the therapists and the project's supervisor, to check thera-
pist's adherence to the treatment protcxol. Skills training and application were
the focus of the therapy, rather than one specific problem area. Patients were
free to select their own problem areas, which did not need to be pain-related.
Between sessions, homework assignments were given to practice skills in eve-
ryday life. Every session homework assignments were discussed in the group.
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and patients were encouraged to keep on practicing and applying problem
solving skills in everyday life.

ftfuca/ion f£DW
An anention-control intervention was designed in order to make both condi-
tions comparable with regard to non-specific factors. Since educational appro-
aches turned out to have no effects on worry, symptoms, functional status,
health care utilization or other primary outcome measures, at least not in the
long term (Berwick, Budman. & Feldstein. 1989; Gherkin, Deyo, Street, Hunt,
& Barlow, 19%), this intervention was chosen as the attention-control Group
education consisted of 10 lessons of 90 minutes, in which issues related to the
back and to back pain were discussed. Physiotherapist, «xcupational therapist,
and/or behavior therapist, using a prouxolized manual, served as lecturers.
The following themes were discussed: physiology of the healthy back; deve-
lopment of low back pain, posture and lifting instructions, pain, healthy acti-
vity, stress and relaxation, fatigue, and pain and the environment Explicitly,
no skills were trained and each theme was discussed during no more than one
protocolized session.

OUTCOME MEASURES

In this study self-report measures, a cost diary, and observational measures are
included to assess the effectiveness of both interventions. To check if problem-
solving skills were exclusively manipulated in the GAPS condition, a social
problem solving skills inventory was administered.

Pnmary
/•«wcf/o««/ i/üafct'/sYy- The Dutch Version of the Roland Disability

Questionnaire (RDQ; Roland & Morris, 1983) and the Quebec Back Pain
Disability Scale (QBPDS; Kopec et al., 1995) were included to measure
functional disability. The RDQ is a 24-item 2-point scale assessing to what
extend the performance of daily activities is hampered by back pain.
Reliability, responsiveness and validity of the RDQ are satisfactory (Beurskens,
de Vet, & Koke, 1996). The QBPDS is a 20-item 6-point self-report scale des-
cribing activities commonly affected by back pain. Subjects rate the level of dif-
ficulty executing these activities. The QBPDS is a reliable, valid, and responsi-
ve outcome measure (Gommans, Koes, & Van Tulder, 1996; Kopec et al., 1995;
Schoppink, van Tulder, Koes, Beurskens, & de Bie, 1996). An advantage of the
QBPDS as compared to the RDQ may be that the QBPDS has been specifical-
ly designed for patients with low back pain by selection and reduction of
items, whereas the RDQ has been derived from the more generic Sickness
Impact Profile (Bergner. Bobbin, Carter, & Gilson, 1981).

PÄysJCfl/ f̂ ew/f/?,' flcYu>j'/te$, 6ea///7 care ufi/iza/tbn, awrf </«>« q/\«c/W<?«t>e.
A cost-diary as designed by Goossens, Rutten- van Mölken, Vlaeyen, and Van
der Linden (2000), was included to obtain data on physical (health) activities,
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health care utilization, and days of sickleave. Patients were instructed to record
on a weekly basis, activities, direct health care consumption, direct non-health
care consumption, and indirect costs due to back pain The cost-diary turned
out to be a feasible and valid instrument to obtain data on medical consump-
tion and absenteeism in chronic pain patients (Goossens et al., 2000). Patients
kept diaries during 52 weeks post-treatment, starting one week after the inter-
vention had finished. In this study, the following variables will be used for cotn-
parison between the conditions: physical (health) activities; general practitioner
contacts; physiotherapy contacts; specialist care contacts; alternative medicine
contacts; days of sickleave.

/'«/w /n/cm/fy. Pain intensity was measured by the total Pain Rating Index
(PKI) of the McGill Pain Questionnaire (MPQ; Melzack, 1975, van der Kloot,
Oostendorp, van der Meij, & van den Heuvel, 1995), a frequently used and reli-
able measure of pain intensity The MPQ-DLV consists of 20 groups of 3 or 4
words describing pain qualities The subject can choose those words that fit in
best with his/her pain The PRI is calculated by adding the individual values of
the words marked.

/'«<>» CW/rt.s7ro/̂ »z»>;# The Pain Catastrophizing Scale (PCS; Sullivan,
Bishop, & Pivik, 1995; Crombez & Vlaeyen, 1996) was applied to measure
catastrophi/ing thoughts about pain. The PCS is a 13-item 5-point scale that has
shown satisfactory internal consistency for the total scale (Cronbach alfa- .93;
Osman et al., 1997), as well as gcxxl temporal stability (Pearsons r -.92;
Cromliez, Vervaet, Lysens, Baeyens, & Helen, 1998). The total score was used in
the present study

ftw r>/' »jowwcwtifnt'Ww/ury. Pain-related fear was assessed by the Dutch
version of the Tampa Scale for Kinesiophobia (TSK; Kori, Miller, & Todd, 1990).
The TSK is a 17-item 4-point scale that measures the fear of injury or re-injury
due to movement. The Dutch version has been shown to possess good reliabi-
lity and validity (Goubert et al., 2000; Vlaeyen, Kole Snijders, Boeren, & van
Eek, 1995b).

/•'<Y<r <Jf<r>iV/eiMcf /v/k'/s. Fear avoidance beliefs were measured by the Dutch
version of the Fear Avoidance Beliefs Questionnaire (FABQ; Waddell et al.,
1993). The FABQ consists of two factors and focuses specifically on patients'
lieliefs alxnit how physical activity (FABQ-act) and work (FABQ-work) affect
their low back pain. Test-retest reproducibility and internal consistency of the
FABQ have turned out to be satisfactory (Waddell et al.. 1993)

ßqpnwsfoM. The Beck Depression Inventory (BDI; Beck, Ward. &
Mendelson, 1961), a 21-item self-report measure, was conducted to measure
depressive symptoms. The BDI is widely used in psychotherapy research and
has shown to he reliable and valid (Beck, Steer, & Garbin. 1988).

P«i>; /v/viMor A research assistant who was blind for the condition obser-
ved pain behaviors during a Behavioral Approach Test (BAT). During the BAT
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(Kole-Snijders, Vlaeyen, van Eek, Schuerman, & Groenman, 1990) patients w o e
asked to walk and stop if pain prevented them from continuing, up to a preset
maximum of 7 minutes. Walking distance was recorded. Furthermore, pain
behaviors were observed by means of the Pain Behavior Scale (PBS; Richards,
Nepomuceno, Riles, & Suer, 1982; Vlaeyen et al., 1990). Reliability of the PBS
turned out to be satisfactory (Kole Snijders et al., 1999).

/ttsfc as5fc5S»wn/. For descriptive purposes, the Distress and Risk Assessment
Method (DRAM; Main et al., 1992) was administered. The DRAM classifies
patients in 4 subclasses: normal, at risk, distressed-depressive, and distressed-
somatic, in order to identify distress and evaluate the risk of poor outcome.

üs. Problem solving was measured by the Dutch transla-
tion of the Social Problem Solving Inventory-Revised (SPSI-R; D'Zurilla, Nezu, &
Maydeu-Olivares, 1994). The SPSI-R is a 52-item self-report measure of social
problem solving processes. The SPSI-R consists of five scales measuring two dif-
ferent problem-orientation dimensions (positive problem orientalion (PPO;
range: 0 - 15) and negative problem orientation (NPO; range: 0 - 30)), and ihree
problem-solving specific dimensions (rational problem solving (RPS; range: 0 -
60), impulsive/carelessness style (IMP; range: 0 - 30) and avoidance style (AS;
range: 0 - 21».

Comp/tawce
To check whether patients equally attended the treatment conditions, attendan-
ce rate of separate treatment components (GA, PST, EDU, and booster session)
was registered. With regard to workplace visit, it was registered whether or not
the visit actually took place at the workplace. If the workplace visit had been
canceled, the work situation was discussed with the patient at the rehabilitation
center instead. In the GAPS condition, compliance to homework assignments
was checked per session. Participants received written homework assignments,
21 in total, which were checked by the therapists. The number of completed
assignments was used as an additional compliance measure.

In order to check whether GAPS and GAGE conditions were equally credible
to participants, treatment credibility was measured according to a procedure
similar to the one described by Borkovec and Nau (1972;Devilly & Borkovec,
2000) and applied in Vlaeyen et al. (1996). After the introduction of the com-
plete treatment program, and after the first session of either PST or EDU,
patients rated on a Visual Analogue Scale (VAS), to what extent they expected
that treatment would help them with regard to return to work, the resumption
of daily activities, and to cope bener with their pain. The VAS ranged from "not
at all" (0) to "very much" (100). The VAS on treatment credibility was rated once
more at the end of treatment to check whether treatment credibility changed.
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STATISTICAL ANALYSES.

Dropout-rate will Ix: described per condition, at each separate measurement
point in lime. Furthermore, the influence of condition on dropout will be analy-
zed by means of logistic regression. To that purpose, attrition will be coded as a
dichotomous outcome measure.

To check whether randomization succeeded, demographic variables and out-
come measures at pretest are compared between conditions. Variables that are
unequally distributed will Ix- added to the regression equation as a covariate.

To test whether problem-solving skills were actually manipulated in the
GAPS condition, pre-post differences on the SPSI-r subscales are tested by means
of paired t-tests within each condition separately. Furthermore, between group
differences are compared by means of multiple regression analyses.

.Vr'//h/*j»f </>/</ o/Kenu/foria/ mrasMws. In order to test within-group chan-
ges, paiied t-tesi.s are executed contrasting post-treatment, o-month follow-up
and 12-month follow-up measurement with pre-treatment, post-treatment and 6-
montli follow-up, respectively.

Multiple linear regression analyses are executed in order to test the hypo-
thesis that PST has supplemental value when added to GA. Between-group dif-
ferences are tested with regard to problem solving skills (manipulation check),
functional disability, and depression, at post-test and 6- and 12-month follow-
up. A stepwi.se hierarchical backward elimination method is used to eliminate
non-significant predictors of outcome. The initial regression model includes the
following independent variables: pretreatment measurement of the independent
variable, treatment condition (GAPS-1; GAGK-2), age, gender (male»l; fema-
le-2), pain duration of the current pain episode (in weeks), sickleave duration
prior to intake (in days), education level (low/medium-1; high-2), variables that
turned out to Ix' unequally divided between treatment conditions (covariates),
and the interaction variable (treatment condition x education level).
Pretreatment measurement, treatment condition, age, gender, and covariates
always remain in the regression equation. In case the interaction variable is sig-
nificant (/KO.OS). analyses with regard to the concerning outcome measure, are
repeated within each education level separately. Non-significant interaction
terms are eliminated from the mcxlel. Next, non-significant predictors (/>>0.1),
concerning education level, current pain duration and sickleave duration, are
eliminated one by one. At each step of the analysis, tests are done to test for
high collinearity (Variance Inflation Factor > 10) and or outliers (Cook's distan-
ce > 1: Sludentized Residual < -3. or > 3>. When a case is identified as an out-
lier, it is a'moveil from the analysis. Finally, linearity of the dependent-inde-
pendent relationship, and normality of the residuals is controlled for by meaas
of scatter- and normal probability plots.
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ry. Results of the cost-diary are split in two 26-weeks time periods
corresponding with the 6- and 12-month follow-up measurements In case dia-
ries are missing, the mean score of the valid weeks in that particular period is
imputed. A priori, it is decided that at least 18 out of 26 weeks have to lie avai-
lable in order to include the data into the analysis. Comparisons Ix-tween the
conditions are made with regard to the proportion of patients that reported acti-
vities, medical consumption or sickleave during the 26-weeks periods, and with
regard to the absolute number of activities, health care visits and days of sick-
leave patients registered. Where appropriate, either Chi-squarv or Mann-Whitney
{/-tests will be used, rather than parametric /-tests, when the assumption of nor-
mality is violated.

First, in order to prevent bias from participants not completing the trial, an inten-
tion-to treat analysis is conducted. Intention-to-treat means that all the study par-
ticipants arc included in the analyses as part of the groups to which they were
randomized regardless of whether they completed the study or not (Jadad, 1998).
Second, missing data are imputed according to preset rules: 1) In case other data
are available regarding the particular measurement (posttest, 6- or 12-month fol-
low-up) the SPSS missing value analysis module is used. 2) In the absence of
information from simultaneously conducted outcome measures, sickleave
registration available from the occupational health services is used. It is assumed
that patients, who drop out of the study but have fully resumed their jobs at the
time of the measurement, have most favorable outcomes. In that case, the mean
score of the most favorable quartile of all patients at the respective measurement
is imputed. Those patients who drop out and have not or only partly resumed
their jobs, are assumed to have least favorable outcomes, and the mean score of
the least favorable quartile of all patients at the respective measurement is impu-
ted. 3) Finally, when no information is available at all, neither from simultane-
ously conducted measures nor from sickleave registration, missing patients are
classified on basis of their pretest scores and by ratio, and in concordance with
their classification, given most favorable or least favorable outcomes. The ratio is
computed within each condition on basis of the available sickleave data. The
data-file resulting from this procedure is analyzed with the same statistical pro-
cedure as described above. In a sensitivity analysis we compare the results of the
intention-to-treat analysis with those of the initial effect analysis.

In this procedure only those patients are analyzed who sufficiently participated
in the protocolized treatment sessions. In the current study we decided that
patients had to attend at least 66% of GA-sessions, and 8 sessions of PST or EDU.
Analyses are repeated with the same statistical procedure as described above,
and results of the per-protocol analysis are compared to those of the initial effect
analysis.
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In order to check whether the improvements with regard to functional disabi-
lity (RI)Q) are of clinical significance, criteria set by Stratford, Binkley, Riddle,
and Guyatt (1998) are applied. In the absence of comparable studies with
regard to the QBPDS, clinical relevance can only be calculated with respect to
the KIX,) Change-stores are calculated by distracting post-treatment, 6- and
12-month follow-up Rl>Q-scores, respectively, from pre-treatment RI)Q-scores.
He« ;iiist- ;i clinically relevant change depends on initial RDQ-scores (Stratford
et al., 19VH), criteria are related to RDQ-scores at pre-treatment: higher initial
RDQ-scores demand higher change-scores. The RI)Q-range (0-24), was divi-
ded into 6 equal classes (0-4; S-8; 9-12; 13-16; 17-20; 21-24), and minimum
change-scores were defined per class (2; 2; 4; S, 8; 8; Stratford et al., 1998).
The proportion of improved patients is compared between the 2 conditions by
means of a Chi-square test.

After the 9th session of either PST or F.DU, a process evaluation form was han-
ded out to the participants to fill out and bring with them to the last therapy
session 'Hie evaluation consisted of 4 open questions on therapy content (e.g.
"What was the most important you learned in this training?"), one question in
which the patient could value the intervention on a 10-point rating scale; and
one question to indicate the level of improvement on a 4-point Likert scale.
Secondly, positively or negatively formulated statements concerning: treatment
expectations and the achievement of treatment goals (e.g. "1 gained more con-
trol over my life as a result of the training"), treatment prcxess (e.g. "the time
invested in the training was adequate"), working in a group (e.g. "I would have
preferred to do this training individually"), therapists (e.g. "therapists showed
adequate commitment to their patients"), and organization and facilities (e.g.
"the training was well organized"), were assessed on a 5-point Likert scale
(1-"completely disagree"; "»-"completely agree"). In the GAPS condition, 2
clusters were added on homework assignments (e.g. "homework assignments
helped me to apply problem solving skills in practice"), and problem solving
skills (e.g. "the training helped me to see daily hassles from another angle").
Answers to the open questions were clustered and the number of answers
within each cluster counted. Next, answers were compared between condi-
tions. Ratings of the intervention on the 10-point rating scale and 4-point Likert
scale were compared by means of f-test and Chi-square test respectively.
Finally, the percentage of statements agreed with, disagreed with, or neither
(neutral), within each cluster of statements (after reflecting the negatively for-
mulated statements) was compared between GAPS and GAGE conditions. The
higher the percentage of statements agreed with, the more positive the parti-
cular part of the therapy process was thought of.
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RESULTS

STUDY POPULATION

The final sample included in the study, consisted of US patients, 84 males and
31 females, with a mean age of 39.8 years (AT) - 8.9, range - 21-SS). On the
average pain duration since the first pain episode was 7.8 years CSV) - 8.4,
range - 5.6 weeks - 40.3 years). The current pain episode had a mean dura-
tion of 1.8 years (SD - 5.0, range - 3 days - 40.3 years), 68% of the current
pain episodes had a duration of more than 12 weeks. In eleven patients (9.6%)
the current episode was shorter than 6 weeks, hut in none of these patients
this was the first episode of LBP. Overall 69% of all patients had recurrent pain.
On the average, patients were on the sicklist for more than 8 weeks (57 calen-
dar-days; „YD " 53-2, median-42) before they t<x>k part in the screening pro-
cedure. The mean score on functional disability, as measured by the Roland
Disability Questionnaire (RDQ; Roland & Morris, 1983), was 13.0 (\D - 5.0),
and 34.8% of the patients had a score higher than 15, suggesting that they were
moderately to highly disabled (Patrick et al., 1995; Roland & Morris, 1983).
Forty-eight percent of the patients were classified as normal, 38% at risk, 7%
distressed- depressive, and another 7% distressed-somatic as measured by the
DRAM (Main et al., 1992).

ATTRITION

The number of patients within each treatment condition at pre-, and post-
treatment, 6-, and 12-month follow-up is described in table 1. During treat-
ment, 2 patients dropped out, both in the GAPS condition. One patient never
showed up after treatment introduction, and a second patient terminated the

TABLE 1. Number of patients within each Treatment Condition at
Post-Treatment, 6- and 12-Month Follow-Up

i i
i S -s

Treatment condition

GAPS

GAGE

Total

58

57

115

56

57

113

48

52

100

44

50

94
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program halfway because he had found a new job. Both refused further par-
ticipation in the study and were missing at the post-treatment measurement. At
6-month follow-up, another 13 patients dropped out of the research, 8 in the
GAPS condition and 5 in the GAGE condition, consequently, data from 100
patients (87%) were available for analyses at this point. At 12-month follow-
up, 2 patients who dropped out at 6-month follow-up attended measurements
ana in at 12-month follow-up (both GAPS condition). Another 8 patients drop-
ped out at 12-month follow-up, 6 in the GAPS condition and 2 in the GAGE
condition. Consequently, 94 patients (81.7%) were available for data analysis
one year alter the intervention. Ilie reasoas for dropout were comparable be-
tween conditions. In most patients who dropped out the reason remained
unclear (43%) and in 3 patients, all 3 allocated to GAPS, new addresses could
not lie traced. Two patients passed away Ixrfore one-year follow-up, one in
each condition. In one case it can not be ruled out that pain and disability
reported during the research, (partly) stemmed from the disease that eventu-
ally caused death.

With regard to observational measures, an additional 10, 27, and 34
patients, dropped out at respectively post-test, 6-, and 12-month follow-up,
iK'cau.se they could not attend the measurement at the rehabilitation center. In
most cases, patients could not attend the measurement Ixxause they had
returned to work. The number of additional dropouts in each condition was 6
(GAPS) versus 4 (GAGE) at post-test, 16 versus 11 at 6-month follow-up, and
17 versus 17 at 12-month follow-up.

In order to detect whether attrition could be predicted by treatment con-
dition, a logistic regression analysis was carried out with dropout at 12-month
follow-up as dependent variable (0-no; 1 »dropout). Condition did not predict
dropout rate (/»(). 1).

RANIM)MI/ATION CHECK

In table 2, baseline characteristics within each condition are displayed. There
were no significant differences ixHween GAPS and GAGE with regard to base-
line characteristics. Although not significant (p<0.1). patients in the GAPS con-
dition had their first pain episode alx>ut 10 years ago whereas patients in the
GAGE condition had their first pain episode alxxit seven years ago. To pre-
vent this inequality from biasing the results, pain duration was added to all
analyses as a covariate. There were no significant differences between treat-
ment conditions at pretreatment measurements.

COMPLIANCE

The percentage of GA-sessions missed was low in both conditions. Patients in
the GAPS condition on the average missed 4.5% of GA-sessions, whereas
patients in the GAGE condition missed 6.5% of GA-sessions. Presence during
either PST or EDl'-sessions was equally high: on the average 9.6 and 93 ses-
sions out of 10 in respectively GAPS and GAGE conditions. With regard to
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TABLE 2. Baseline characteristics of patients in GAPS (n-58) and GAGE (w-57).

Variable

Gender (%male)
Education

High
Low/Medium

Current medication use
Yes

Disability compensation
Yes

Variable

Age
Pain duration since first

pain episode (years)
Duration current pain

episode (years)
Sickleave duration

(weeks)

%GAPS

74.1

397
60.3

37.9

6.9

GAPS

iW

40.3

90

2.3

7.7

SD

9.1

9.7

6.5

6.1

%GAGE

71.9

40.4
596

31.6

5.3

GAGE

Af

393

6.6

1.3

8.6

5/5

8.8

6.7

2.5

8.9

P"

.79

94

.48

.71

P"

53

13

.27

.56

Afate. GAPS - Graded Activity + Problem Solving Therapy; GAGE - Graded Activity +
Group Education. "" Based on Chi-square test. ' Based on independent samples /-test

workplace visits, administration was missing with regard to 14 patients.
Relatively more patients in the GAGE condition received a workplace visit as
part of the therapy, 53% versus 38% in the GAPS condition. The difference,
however, was not significant (C/M "=2.39; p>0.1). Data on booster-attendance
were available with regard to 83 patients. Relatively more patients in the GAGE
than in the GAPS condition attended the booster session, 76% versus 58%.
However, this difference was not significant (Cb/ ^-3-17; p<0.1).

Finally, compliance regarding homework assignments was registered in
the GAPS condition. Unfortunately, homework registration of 3 patients was
missing. On the average patients completed 15.7 of the 21 assignments
CS7>5.1), with half of the patients completing more than 16 assignments and
seven patients (13%) completing less then 10 assignments.

TREATMENT CREDIBILITY

Treatment credibility with regard to the complete treatment program (including
graded aaivity) did not differ between conditions. However, credibility of pro-
blem solving therapy versus group education, differed significantly between
conditions (68 vs. 79; /(94)=-3.49; /xO.OU, and was therefore added to the
effect analyses as a covariate. At post-treatment there were no significant dif-
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ferences between GAPS and GAGE condition anymore (62 versus 69, respec-
tively). Apparently, patients in both conditions lowered their expectations
somewhat at the end of treatment, mostly in the GAGE condition.

MANIPUIATION CHECK

In table 3, pre- and post-treatment scores on the SFSI-R subscales are shown.
At pre-treatment, scores were comparable to a group of 475 soldiers with back
pain, as well as to a group of 495 soldiers without back pain (Shaw et al.,
2001) Paired /-tests show that the GAPS condition changed significantly with
regard to 4 of 5 subscales: patients in the GAPS condition increased positive
problem orientation (PPO) and rational problem solving skills (RPS) and
decreased negative problem orientation (NPO) and impulsiveness/carelessness
style (IMP). There were no significant changes in the GAGE condition.
Bctween-group differences were significant with regard to PPO (/KO.01) and
RPS (/X0.05), and showed borderline significance with regard to NPO (p<0.1).
In general, it might IK- concluded that self-reported problem-solving skills
changed in the GAPS condition only.

POST-TRMTMKNT ANALYSES

Moth conditions demonstrated changes in the hypothesized direction on pri-
mary and secondary outcome measures (table 3). The pre-post changes within
each treatment condition were significant (pSO.01). Between-group differences
were analyzed by means of multiple regression analyses. One subject in the
GAPS condition was eliminated from the analyses (manipulation check, post
treatment, 6- and 12-month follow-up, per-protocol analyses), because he tur-
ned out to lie an influential case with regard to several dependent variables
and measurements (Cook's distance > 1). Outcomes with regard to primary
outcome measures and depression are displayed in table 4. The table shows
the final step of multiple regression analyses after application of hierarchical
backward elimination. There were no significant differences between the con-
ditions on any of the outcome measures at post-treatment (GAPS vs. GAGE).
A higher education level and a longer duration of the current pain episode
were positively related to depression at post-treatment.

SIX-MONTH FOUJOW-UP

A half-year after the intervention, most of the outcome measures still change
in the hypothesized direction as compared to post-treatment (table 3),
although a statistically significant decrease is only found with regard to functi-
onal disability (QHPOS. R1X?) in both conditions and pain behavior (PBS) in
the GAPS condition. Multiple regression analyses showed that functional disa-
bility as measured by the QBPDS was predicted by treatment condition
(/K0.06). in that the GAPS condition had less functional disability than the
GAGE condition at (vmonth follow-up (table 4). Other predictors in the
models were pretreatment measurement and duration of the current pain epi-
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sode. Furthermore, a high education level predicted higher depression (BDI)
at 6-month follow-up (table 4).

TWELVE-MONTH FOLLOW-UP

One year after the intervention, both conditions maintain the outcome-levels
of 6-month follow-up (table 3) Treatment condition turned out to In? predic-
tive of functional disability as measured by the RDQ ai 12-month follow-up
(/K0.05; table 4). Patients from the GAGE condition report significantly more
disability than those in the GAPS condition. Pretreatment measurement was
the most powerful predictor in each of the models. Furthermore, duration of
pain since the first pain episode was predictive of functional disability as mea-
sured by the QBPDS 0^.213, p<0.05; table 4).

THE COST DIARY

In the first 26 weeks after the intervention. 28 patients (17 GAPS and 11 GAGE)
filled out less than 18 diary-weeks and these patients were therefore elimina-
ted from this analysis. Nine of these patients, 3 GAPS and 6 GAGE did not fill
out any diary at all. In the second half-year after the intervention, 32 patients
(21 GAPS and 11 GAGE) filled out less than 18 diary-weeks, of which 25
patients (15 GAPS and 10 GAGE) did not fill out any of the diaries.
Consequently, data of 87 and 83 patients respectively were available for the
first and second half-year follow-up data analysis. Table 5 displays cost-diary
data. Proportion, mean and standard deviation (SD) of physical (health) acti-
vities (i.e. fitness, aerobics, physical exercises, swimming, relaxation exercises,
walking, cycling), health care utilization and days of sickleave during 2 half-
year follow-up periods, by treatment condition, are displayed.

It is striking, that health care utilization in the current sample is about 2 to
3 times smaller as compared to a group of chronic low back pain patients with
longstanding work disability (Goossens et al., 1998). An exception to this
observation is the number of alternative medicine contacts. Comparing the
second with the first half-year period, fewer patients in both conditions report
contacts with a General Practitioner and a medical specialist, whereas more
patients report contacts with a physiotherapist, during the second half-year fol-
low-up period. The proportion of patients within each condition that reports
sickleave due to back pain reduces in both conditions from the first to the
second half-year follow-up. With regard to physical health activities, most of
the patients (GAPS: 95%; GAGE: 94%) indicate that they carried out such acti-
vities during the first half-year follow-up period. In the GAPS condition, the
same proportion is observed during the second half-year. In the GAGE-condi-
tion, however, the proportion of patients carrying out physical health activities
drops to 78%. The difference between treatment conditions is statistically sig-
nificant (C6J *(1) - 4.42; /K0.05). None of the other comparisons between
conditions were significant.

Secondly, it was analyzed whether there were between-group differences
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Table 3- Means CM) and Standard Deviations (S£>) for all dependent measures by condition at pre-treatmeni, post-treatment, 6- and 12-
month follow-up assessments.

Measure

Manipulation Check:
Social Problem Solving Inventory (SPSI-r)
Positive Problem Orientation (PPO)

GAPS
GAGE

Negative Problem Orientation (NPO)
GAPS
GAGE

Rational Problem Solving (RPS)
GAPS
GAGE

Impulsive/carelessness style (IMP)
GAPS
GAGE

Avoidance Style (AS)
GAPS
GAGE

Primary outcomes:
Quebec Back Pain Disability Scale (QBPDS)

GAPS
GAGE

Roland Disability Questionnaire (RDQ)
GAPS
GAGE

Pre-treatment
m

11.9
12.6

8.5
8.6

41.4
423

12.2
12.8

6.1
6.3

41.5
396

13.7
12.4

fcd>

(3.7)
(2.9)

(5.8)
(5.2)

(131)
(12.8)

(4.9)
(4.8)

(4.0)
(3.9)

(16.9)
(131)

(5.2)
(4.8)

post-treatment
m (K/I

12.9
12.0

6.5
7.8

47.1
434

10.8
12.1

6.3
5.9

30.0
313

91
8.5

(3.3)
(31)

(5.6)
(5.0)

(12.7)
(142)

(5.0)
(5.0)

(34)
(4.0)

(19 9)
(18.1)

(6.3)
(5.6)

6-month
m

25.0
27.6

6.2
6.8

Follow-up
(&/)

(190)
(19.3)

(6.0)
(6.3)

12-month Follow-up
m (Ä/)

25.8 (22.5)
273 (21.4)

6.5 (6.7)
7.7 (6.5)
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i

I

Secondary outcomes:
McGill Pain Questionnaire (MPQ)

GAPS
GAGE

Pain Catastrophizing Scale (PCS)
GAPS
GAGE

TAMPA Scale for Kinesiophobia (TSK)
GAPS
GAGE

Fear Avoidance Beliefs Questionnaire - Physical
Activity (FABQ-act)

GAPS
GAGE

Fear Avoidance Beliefs Questionnaire - Work
(FABQ-work)

GAPS
GAGE

Beck Depression Inventory (BDI)
GAPS
GAGE

Observational measures:
Behavior Approach Test (BAT, distance in m)

GAPS
GAGE

Pain Behavior Scale
GAPS
GAGE

17.6
18.1

16.6
16.1

36.7
37.1

10.8
10.3

17.8
173

7.5
6.8

4291
4731

2.2
1 9

(10.1)
(8.4)

(11.1)
(8.3)

(8.7)
(6.8)

(5.0)
(5.0)

(9.8)
(9.6)

(5.8)
(5.1)

(160.9)
(140.3)

(1.6)
(1.5)

134 (9.6)
15.2 (10.5)

12.2 (10.8)
115 (97)

335 (7.9)
333 (8.3)

7.3 (4.6)
6.7 (5.2)

130 (93)
14.2 (103)

5.4 (5.6)
5.4 (5.7)

530.2 (134.8)
543 3 (139.8)

0 9 (1.3)
0.8 (1.4)

12.6
136

113
11.7

323
333

6.4
62

126
133

6.2
5.5

546.1
512.9

0.8
0.8

(10.4)
(9.8)

(11.0)
(8.0)

(8.2)
(8.3)

(5.5)
(56)

(11.4)
(10.8)

(6.8)
(5.4)

(1554)
(1521)

(1.2)
(1.2)

113
14.0

12.9
12.0

331
32.8

8.5
7.8

12.0
136

6.0
6.2

5318
538.4

1.0
1.0

(11.0)
(11.5)

(11.8)
(10.1)

(92)
(8.7)

(7.2)
(5.9)

(11.7)
(11.2)

(8.0)
(6.6)

(150.7)
(138.7)

(18)
(15)

A'oftv GAPS - Graded Activity + Problem Solving Therapy; GAGE - Graded Activity • Group Edi



Table 4. Results of Multiple Linear Regression Analyses at Post-treatment. 6- and 12-Month FoUow-Up for Primary Outcome Measures and
Depression

Dependent Variable Adj. Independent Variables Standardize/?

Functional Disability - QBPDS 112

Functional Disability - RDQ 111^

Depression - BDI 112

Functional Disability - QBPDS 99

Functional Disability - RDQ 97*

Depression - BDI 99

Functional Disability - QBPDS 93

Functional Disability - RDQ 92^

Depression - BDI 89*

446—

444~

533—

282—

139"

390—

192—

161"

161"

Treatment condition
Pre-treatment QBPDS
Treatment condition
PTe-treatment RDQ
Treatment condition
Pre-treatment BDI
Duration current pain episode
Education level
6-Afon//> fbtfou-f jr>
Treatment condition
Pre-treaiment - QBPDS
Duration current pain episode
Treatment condition
Pre-treatmeni - RDQ
Duration current pain episode
Treatment condition
Pre-treatment - BDI
Duration current pain episode
Education level

Treatment condition
Pre-treatment - QBPDS
Duration since first pain episode
Treatment condition
Pre-treatment - RDQ
Treatment condition
Pre-treatment - BDI

083
6 9 3 -
038
691—
068
719—
.149*
.149*

173t
553~
153t

.152
363—
238*
.075
.571—
213*

.172*

135
446—
213*
233*
358"*
.101
408—

Ato/e Treatment condition: GAPS - 0; GAGE - 1; Adj. - adjusted; QBPDS - Quebec Back Pain Disability Scale; RDQ - Roland Disability Questionnaire; BDI
- Beck Depression Inventory; * Data of one or more patients were eliminated from the regression analyses because Studentized Residuals were out of range
(Stud res < -3 or > 3>; ' I>ata of one or two patients were missing on this particular measure because of administratively failure Other predictors were only
displayed when they had a (marginally) significant contribution to the model (/xO.l). t p < 10 *p < .05. ~ p < .01. ***p < .001.



Table 5. Proportion and mean (5D) of physical (health) activities, health care utilization and days of sickleave per half-year follow-up
period by treatment condition.

0-26 weeks follow-up
(N-87)

Measure % Checked yes' Af (5D)

27-52 weeks follow-up
(N-83)

% Checked "yes'

Physical (health) Activities
GAPS
GAGE
General Practicioner contacts
GAPS
GAGE
Physiotherapy contacts
GAPS
GAGE
Specialist care contacts
GAPS
GAGE
Alternative Medicine contacts
GAPS
GAGE
Days of sickleave
GAPS
GAGE

95
94

51
46

17
24

32
22

7
15

63
61

80.53
88.48

1.45
1.63

0.97
325

1.11
1.01

032
0.66

25.46
21.25

(67.17)
(83-07)

(1.87)
(3.13)

(2.54)
(7.72)

(2.19)
(2.48)

(1.47)
(192)

(37.07)
(37.10)

95
78

38
39

27
37

14
17

14
4

35
39

76.72
74.36

2.91
133

4.98
4.94

05
113

1.60
0.11

20.63
24.64

(71.50)
(82.67)

(10 08)
(3.00)

(15.86)
(9.22)

(1.62)
(419)

(7.46)
(0.56)

(3992)
(43 69)

.\!ol«- GAPS - Graded Activity + Problem Solving Therapy 0V»»k..-41 and .Vr-w»te"37>, GAGE - Graded Activity • Group Education (AM6).



with regard to the absolute numbers reported in the diaries. Because tests for
normality (Kolmogorov-Smirnov test) were all significant (/KO.OOl), it was
decided to use non-parametric tests for this comparison. There were no signi-
ficant differences between the conditions during the first or second half-year
period

Regarding sickleave, changes in absolute days of sickleave within each
condition are only small. However, when means are calculated regarding only
those patients reporting sickleave, the mean score increases in both conditions
from the first to the second half-year period (GAPS: from 40 to 59 days; GAGE:
from 35 to 63 days). This might indicate that the smaller group of patients
reporting sickleave during the second half-year period, are those patients most
at risk to develop chronic work-disability, and some of them might already
receive disability pensions

TABLE 6. Dropouta and work status within each condition.

Work status

Tot.il
• 1(X)% return to work'
• < 100% or no return

to work"
• not known'

(% of patients will) full
return to work*)

6-month

GAPS

10

3

4
3

CT1)

Follow-up

GAGE

5

CO."')

1

1
3

12-month

GAPS

14

(8S.4)

7

2
5

Follow-up

GAGE

7

(68.3)

1

3
3

JYO/C GAPS - Graded Activity + Problem Solving Therapy; GAGE - Graded Activity +
Group Education; ' Imputed the liest outcomes (mean score of the liest quartile); "
Imputed the worst outcomes (mean score of the worst quartile); ' Imputed the best or
the worst outcomes depending on the within-group ratio; * Based on available data
from the Occupational Health Services.

INTKNTION-TO-TRFAT ANALYSIS

Table (>, shows the numlx'r of dropouts with regard to self-report measures,
imputed the best outcomes (mean score of the best quartile), and the worst
outcomes (mean score of the worst quartile). In case the work status of the
dropout was unknown, ratios (% of patients with full return to work) were
applied. Two patients who dropped out at post-treatment were given tx"st and
worst outcomes, according to their work status at that time. At 6-month follow-
up, 77.1% of the patients in GAPS and "'0.7% in GAGE had full (100%) return
to work At 12-month follow-up. this was 85.1% in GAPS and 683% in GAGE.
Multiple regression analyses were executed to check whether results with
regard to disability and depression changed as a result of data-imputation
according to the preset rules mentioned above With regard to post-treatment
and 6-month follow-up, there were no outcomes that differed from those ini-
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tially reported when dropouts were not imputed. With regaal to 12-month fol-
low-up, however, treatment condition was not only predictive of RDQ (stan-
dardized jtf - 0.27; p < 0.01), but also of QBPDS (standardized >' - 0.21; /> <
0.05) and BDI (standardized^ - 0.17; /> < 0.05). In other words, patients in
the GAPS condition were less disabled and less depressed in comparison to
patients in the GAGE condition, one year after the intervention. These results
are in concordance with those found before and strengthen the impression
that the GAPS condition has better outcomes in the longer term. In some cases,
one or more significant predictors were added to the final model. At 12-month
follow-up, treatment credibility significantly predicts KDQ and BDI. Patients
with higher credibility ratings report less disability and less depression. With
regard to the cost diary, there were no differences in comparison to the initi-
al effect analyses.

PER-PROTOCOL ANALYSIS

In order to execute the per-protocol analysis, patients who attended less than
66% of the GA-sessions, or less than 8 sessions of PST were left out from the
analyses. As a result, 4 patients were omitted in the GAPS condition and 5 in
the GAGE condition. One subject in the GAPS condition turned out to IK- an
influential case in several analyses (Cook's distance >1), and was therefore
dropped from the analyses. Consequently, data of 105 patients were left for
the per-protocol analysis.

Regarding the manipulation check, conditions still differed significantly
with regard to RPS and PPO, favoring the GAPS condition. The trend found
earlier with regard to NPO, however, disappeared now that therapy attendan-
ce was taken into account. With regard to evaluation of primary measures, no
differences were found between per-protocol analysis and initial effect evalu-
ation. Therapy conditions did not differ with regard to post-treatment, and
showed borderline effects with regard to QBPDS at 6-month follow-up, and
with regard to RDQ (/? < .06) at 12-month follow-up. These results endorse
those initially found. However, the per-protocol analysis failed to show the
stronger effects one would expect when only data are analyzed of those
patients who sufficiently attended the therapy program.

Other predictors in the model were comparable to those in the initial effect
evaluation. There was one exception: in comparison to the initial analysis,
duration of pain since first pain episode becomes an additional predictor of
the QBPDS at post-treatment in the per-protocol analysis. Results regarding the
cost-diary were comparable to those initially found.

CLINICAL RELEVANCE

Next to statistical significance, clinical relevance of the results with regard to
RDQ-changes was considered. Changes were related to the initial scores at
pre-treatment. Comparison of the number of patients in 6 equally divided
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Figure 1. Percentage of patients with a clinically relevant improvement by con-
dition with regard to functional disability (RDQ) at post-treatment (POST), 6-
(FIJ 1) and 12-month (FU 2) follow-ups. GAPS - Graded Activity + Problem
Solving Therapy; GAGE - Graded Activity + Group Education; RDQ - Roland
Disability Questionnaire

RDQ-classes at pre-treatment, showed a significant difference (C/JJ " - 14.89;
/> < 0.05) between the 2 conditions in that GAPS had a higher percentage of
patients in the RDQ-dasses representing higher functional disability (RDQ >
16; 3('2% versus 17.5%). According to the preset criteria, to assess clinical rele-
vance, a change of at least 8 RDQ-points was expected when the initial RDQ-
score was higher than 16.

In figure 1, the percentage of patients that had an improvement that was
clinically relevant is displayed at each measurement point. At 12-month follow-
up, 3 patients (7%) in the GAPS condition and 7 patients (15%) in the GAGE
condition increased their RDQ-scores in comparison to initial scores. Because
criteria for a clinically relevant worsening' were not defined, these patients
were regarded as unchanged in the analyses. At post-treatment, conditions
were equally improved. During the first half-year following the intervention,
the proportions of patients with a clinically relevant improvement were still
increasing in both conditions. Finally, at both 6- and 12-month follow-up, the
GAPS condition had an extra 15% of patients that showed a clinically relevant
improvement as compared to the GAGE condition. However, this difference
was not statistically significant.

PROCESS EVALUATION

Fifty-three patients in the GAPS condition and 50 patients in the GAGE condi-
tion filled out the process evaluation form. Although it was stressed that the
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TABLE 7. Process evaluation. Percentage (%) of statements agreed with,
disagreed with, or neither (neutral) by condition.

GAPS
neutral

(0)
disagree

(.)
agree
( • )

GAGE
neutral

(0)
agree neutral disagree agree neutral disagree

Statements cluster:

treatment expectations and 50.8 33.0 16.2 82.2 11.6 6.2
achievement of treatment
goals
treatment prixess
working in a group
therapists
organization and facilities
homework assignments
problem solving skills

750
923
95.6
84.1
67.1
64.7

14.4
4.5
4.4
12.1
20.9
26.6

10.6
32
0.0
3.8
12.0
8.7

75.8
934
95.5
82.9
_

14.6
4.8
36
14.6

9.6
18
0.9
2.5
_

GAPS - Graded Activity + Problem Solving Therapy; GAGE - Graded Activity •
Group Education

evaluation only concerned the PST or EDU part of the program, still some
patients used the form to evaluate the entire program. As a consequence, the
report of answers in this section will cover themes from PST, EDU and graded
activity. Remarkably, the content of the answers to the open questions given
in the GAPS condition differed from the answers given in the GAGE condition.
The most prominent difference was that GAPS patients mentioned problem
solving skills as being the most important learning dimension (54% of the ans-
wers) whereas GAGE patients mainly mentioned ergonomics and healthy
movement as important themes (58% of the answers). Other themes that were
mentioned by both treatment groups were personal growth (e.g. saying "no",
accept personal limits), and general goals (e.g. how to cope with pain). To the
question which part of the treatment was indispensable to the patient, both
GAPS and GAGE patients chiefly noted physiotherapy, ergonomics and occu-
pational therapy (respectively 56% and 65% of the answers). Secondly, they
mentioned specific themes that were discussed in either PST or EDU. The fact
that problem solving skills were exclusively mentioned in the GAPS condition,
might indicate that there had been no contamination between the two treat-
ment conditions. The open question referring to what patients had missed in
the training was commented on by only a small part of the patients. In the
GAPS condition, themes concerning ergonomics or physiological topics were
most frequently mentioned, whereas remarks concerning practical aspects of
the treatment were most frequently mentioned in the GAGE condition. Next to
the open questions patients were asked to rate the training on a 10-point scale.
On the average patients in the GAPS condition rated 7.6 (SD-1.0) and patients
in the GAGE condition rated 7.7 (SZ>0.7). These ratings were not significant-
ly different (/»0.05). Moreover, patients evaluated their personal improvement
on a 4 point rating scale. Five patients did not fill out this scale because they
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wanted to rate "neutral", but thLs, however, was not an option on the scale.
Eighty-six percent of the patients in the GAPS condition and 92 percent of the
patients in the GAGE condition rated their personal improvement as "satisfacto-
ry" or "very .satisfactory". The remainder rated their personal improvement as
"dissatisfactory" («-10) or "very dissatisfactory"(M-l, GAPS). The Chi-square test
was not significant (pX).O5).

Finally, the percentages of positive, negative and neutral answers to each
cluster of statements were calculated per condition (table 7) A higher percen-
tage of patients in the GAGE condition (82.2%) answered positive to statements
on "treatment expectations and the achievement of treatment goals" in compar-
ison with patients in the GAPS condition (SO.8%). With regard to the clusters
"treatment process", "working in a group", "therapists", and "organization and
facilities", conditions were equally positive. The statements concerning home-
work assignments and problem solving skills were only rated in the GAPS con-
dition. As .shown in table 7, the majority of patients rated statements on these
themes positively.

DISCUSSION

An intervention that included Graded Activity (GA) and Problem Solving
Therapy (1'ST) was designed against the background of a bio-psycho-social
model of pain and a growing interest in cognitive-behavioral techniques to pre-
vent the development of chronic disability. The current study aimed to exami-
ne whether the PST had supplemental value when added to GA in a group of
employees with non-specific low back pain. Data analyses showed that both
GAPS and GAGE conditions resulted in significant improvement as compared to
pre-treatment with regard to primary and secondary outcome measures at post-
treatment, and as compared to post-treatment with regard to functional disabi-
lity at (vmonth follow-up. Moreover, the results at 6-month follow-up sustained
at 12-month follow-up. Hetween-group differences were found with regard to
functional disability at 6- and 12-month follow-ups, favoring the GAPS condi-
tion. With the exception of physical health activities that were performed by
relatively more patients in the GAPS condition during the second half-year
follow-up, data from the cost diary revealed no significant differences between
the conditions. The intention-to-treat analysis confirmed previous findings and
moreover, underscored the supplemental effectiveness of the GAPS-condition at
12-month follow-up with regard to functional disability and depression. The
per-protocol analysis was in agreement with the initial analysis. Both intention-
lo-treat and per-protocol analysis revealed that although the supplemental value
of the GAPS condition is modest, it appears to be robust. Regarding the clinical
relevance of the findings, the GAPS condition excelled the GAGE condition by
having the highest proportion of patients yielding a clinically relevant change
with regaal to functional disability, though not statistically significant. Finally,
the process evaluation showed that patients in GAPS and GAGE condition were
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equally satisfied about therapy and their personal improvement. With regard to
treatment expectations and achievement of treatment goals, more patients in the
GAGE condition agreed that the therapy came up to their expectations and that
general therapy goals were attained.

Several tests were executed to check the internal validity of the study. First,
a manipulation check demonstrated that problem-solving skills were exclusive-
ly changed in the condition including PST. This suggests that PST apparently
effectively changes self-reported problem-solving skills, and that these changes
were restricted to the condition in which PST was delivered Secondly, the
randomization check revealed that conditions were comparable with regard to
baseline characteristics, pre-treatment measurements and compliance rate,
expressed as the percentage of sessions attended during treatment Dropout
rate, however, was higher in GAPS as compared to GAGE condition. Finally, tre-
atment credibility was measured in each condition and turned out to differ bet-
ween the PST and EDI! part of the treatment. EDI' yielding higher credibility
than PST. As differential treatment credibility can influence outcome (Turk,
Rudy, & Sorkin, 1993), it was controlled for in the subsequent effect analyses.
In conclusion, several checks ruled out potential threats to the internal validity
of the study.

One of the reasons why the supplemental value of the PST turned out to
be modest, might be that the Group Education (EDU) intervention could have
been more effective than anticipated. Not only this intervention turned out to
be somewhat more credible than PST, it also seemed to fulfill patients expecta-
tions better. This was endorsed by the process evaluation, showing that patients
in the GAGE condition more often found the treatment to meet their expecta-
tions and therapy goals to be achieved. This might also indicate that KDU is
more preferred and accepted by patients than PST. Finally, the EDU-sessions
were for the greater part attended by the same therapists that attended graded
activity, which might have resulted in carry-over effects, in that issues that came
about during the GA-sessions were more easily discussed in detail during EDU
and visa versa.

The difference found with regard to dropout rate, GAPS having twice as
much dropouts at 12-month follow-up, deserves further exploration. Reasons
for dropout were unknown in most cases, but could have been various. A rea-
sonable explanation in this population of employees may be the fad that return
to work made it too much an effort to appear at the rehabilitation center during
a working day. As we had at our disposal objective data from the occupational
health service on work-status (Van den Hout et al., accepted pending revision),
we found out that most of the dropouts (table 6; % of patients with full return
to work) had a 100% return to work. The return to work-rate further supports
the suggestion that dropouts had other obligations at the time of the measure-
ment at the rehabilitation center. Comparison between patients who had a 100%
return to work versus patients who only partly or not resumed their work, sho-
wed that the former had significantly less disability, depression, health care uti-
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lization and days uf sickleave than the latter, at both 6- and 12-month follow-
up. The same evidence was found with regard to most of the secondary outco-
me measures. These data support the assumption that patients dropped out
because they were occupied with their jobs, rather than that they dropped out
because their health status deteriorated. Finally, dropout might be due to moti-
vational reasons. Indeed, patients who dropped out found the treatment signi-
ficantly less credible at pre-treatment than those who did not (p < 0.05).

How likely is it that the supplemental efficacy of GAPS, one year after the
intervention. Is due to the increase of problem solving skills? The manipulation
check indicated that problem-solving skills were exclusively changed in the
GAPS condition, and l>etween-group differences at post -treatment were only
found with regard to problem-solving skills, supporting the hypothesis that it
was improvement of problem-solving skills that yielded the supplemental value
of the PST On the other hand, there are some aspects to consider. First, analy-
ses failed to find pre-post differences for Avoidance Style', whereas this was
one of the subscales that was expected to decrease and consequently yield its
effect on primary outcome measures Second, because of the lack of normative
data on the SPSI-r, it is impossible to rule out ceiling and/or bottom effects inter-
fering with the mnunitude of chanae scores Third, heraus«» trw SPSI-r is a self-
report measure, it might not necessarily indicate that actual behaviors changed.
Therefore, validation of the SPSI-r against an observational measure might be of
great value. However, there is some evidence that problem orientation is impor-
tant in the process of stress-related avoidance, in that a positive problem-orien-
tation leads to less negative affect and avoidance behavior (Chang & D' Zurilla,
19%; D'Zurilla & Nezu, 1982). Moreover, low scores on positive problem orien-
tation, and high scores on impulsivity and carelessness style, are indirectly rela-
ted to functional loss in employees with low back pain (Shaw et al., 2001).

A numlxrr of interesting questions needs to be addressed in future research.
First, the comparison from the cognitive-behavioral interventions described in
this study to treatment-as-usual might reveal the effectiveness of the complete
program and not just the supplemental value of PST. Second, since consequen-
ces of back pain involve large amounts of money spent to sickleave and disa-
bility pensions, cost-effectiveness of the rehabilitation program will be of inte-
rest to convince policymakers and employers of the use and gain of such pro-
grams. Next, one of the questions that could not Ix; answered in this study was
whether problem-solving therapy would be acceptable and effective when
given as an individual therapy, as is the case in among others unexplained phy-
sical symptoms (.Wilkinson & Mynors Wallis, 199*1). Finally it would Ixr inte-
resting to find strong predictors of treatment effect. These might be found in
variables other than included in the current study. Especially patient characte-
ristics as pain-related fear (McCracken & Gross, 1998; Viaeyen & linton, 2000).
personality traits (Bigos et al., 1991) and comorbidity (Main et al.. 1992), might
be of interest.

This study suffers from a number of limitations. First, the design of the

140



study does not allow drawing conclusions about the effects of the complete
program, as no no-treatment condition was included. However, graded activi-
ty was shown to be more effective than treatment-as-usual (Lindstrom et al.,
1992; Linton & Bradley, 1992; ünton et al., 1989). Because graded activity, as
presented in the current study, is comparable to the protocols of Lindsiröm
and Linton (Lindström et al., 1992; Linton et al.. 1989), the superiority of the
GAPS condition may be attributed to the PST ingredient and adds supplemen-
tal value to the effect of graded activity.

Second, for practical reasons, the study was not double blind in that all
therapists knew in which of two conditions patients took part. In case thera-
pists were favoring one of two conditions this preference might have biased
their efforts during therapy. Moreover, the study lacks a treatment integrity
check, what might have cast doubt on the performance of the therapies accor-
ding to treatment protocols. Nevertheless, potential bias regarding therapists'
preferences and how they performed therapy was restricted to a minimum.
First, therapies were strictly protocolized such that there was no room for
divergent interpretations. Furthermore, the research team supervised therapists
on a regular basis.

Third, with the exception of the observational measures, outcome measu-
res are all based on self-report. It would be interesting to add measures that
were collected from an objective source. With regard to days of sickleave, data
were also obtained from the occupational health care services (OHS) involved
in the study, and are described elsewhere (Van den Hout et al., accepted pen-
ding revision). In the current study, OHS-data were used as objective source
to impute missing data for the intention-to-treat analysis. Remarkably, and in
line with the results from this study, OHS-data revealed that patients in the
GAPS condition had a higher rate of 100% return to work than patients in the
GAGE condition, at one-year follow-up.

Despite these limitations, some recommendations for the implementation
of PST in pain patients might be called for. First, patients must be aware of the
fact that therapy will focus on the consequences of pain in daily life rather than
pain reduction (Aldrich et al., 2000). Moreover, in order to improve therapy
success, therapists must agree on this point and convey concordant messages
to the patient. In line with this, it might be important to check whether patients
belief in therapy rationale on forehand. Kole-Snijders et al. (1999) also found
treatment credibility to be one of the most important predictors of therapy suc-
cess. To introduce patients into the rationale at the start of the therapy or even
before might be helpful to prevent false expectations. As already discussed,
education might not necessarily be an effective part of therapy, but certainly
may reassure patients for whom worries about pain are a continuous source
of distress. Secondly, it might be useful to check whether the patient is pre-
pared to change behaviors, as only then therapy can render fruitful outcomes
(Dijkstra, Vlaeyen, Rijnen, & Nielson, 2001). As for treatment protocol, two
adjustments might further improve the treatment protocol. First, in the current
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study graded activity was initially taught by training of a set of standard phy-
sical exercises. In case pain-related fear is high, it might be useful to identify
those specific movements and activities the patient is afraid of. In a single case
experimental design, Vlaeyen. de Jong, Geilen, Heuts. and Van Breukelen
(2M1) found promising results with the application of graded exposure in vivo
with behavioral experiments, i.e. challenging expectations of harmfulness of
physical activities, in patients reporting elevated levels of pain-related fear.
One of the characteristics of the therapy was that it focused on the specific
movements and activities the patient fears and the idiosyncratic thoughts that
go along with it. Especially when patients show high levels of pain-related
fear, it might IK- useful to introduce exposure treatment as a part of graded
activity, and thereby increase the possibility that therapy principles will be
generalized to daily life and work. Secondly, according to the therapy proto-
col problem-solving skills were exclusively discussed during the PST-sessions.
However, the generalization of skills to daily living might Ix* even more fruit-
ful when other disciplines within the rehabilitation team appeal to these skills
whenever the patient brings about a problem. In that way, patients might be
encouraged to discuss problems and use problem-solving skills to solve them,
not only in therapy but also in daily lives and environments (Loscalzo &
Bücher, 1999).
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CHAPTER 7

Secondary prevention of work-related
disability in non-specific low hack pain:

Does problem-solving therapy help?
A randomized clinical trial.

72m chapte
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Secondary prevention of work-related disability in non-specific low back pain: Does
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ABSTRACT

Given the individual and economic burden of chronic work disability in low
back pain patients, there is a call for effective preventive interventions. In a
randomized clinical trial, it was investigated whether problem-solving therapy
had a supplemental value when added to behavioral graded activity, regarding
days of sick leave and work status. Data from 84 employees, who were recent-
ly out off work as a result of non-specific low back pain, were retrieved from
occupational health services. Forty-five employees had been randomly assig-
ned to the experimental condition including problem-solving therapy and
behavioral graded activity (GAPS), and thirty-nine employees had been ran-
domly assigned to Ix-havioral graded activity and group education (GAGE).
Randomization and manipulation were checked. Moreover, a sensitivity analy-
sis was executed regarding the calculation of days of sick leave. Data analyses
show that employees in the GAPS condition had significantly less days of sick
leave in the .second half-year after the intervention. Moreover, work status was
more favorable for employees in this condition, in that more employees had a
1(X)% return-to-work and fewer patients ended up receiving disability pensions
one year after the intervention. Sensitivity analyses confirmed these results. It
was concluded that the addition of problem solving therapy to behavioral gra-
ded activity had supplemental value in employees with non-specific low back
pain.
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INTRODUCTION

Indirect costs, e.g. absenteeism and disability pensions, make up about 90% of
the economic burden of low back pain (Goossens et al., 1998; OECD &
Development, 1996; Van Tulder, Koes, & Bouter, 1995). In the Netherlands,
indirect costs due to back pain are estimated at US $4.6 billion, equivalent lo
1.6% of the gross national product (Van Tulder et al., 1995). Moreover, total
costs of back pain are not normally distributed. A relatively small group of
patients with chronic low back pain, about 10 to 25%, is responsible tor alxnit
75% of the economic burden of back pain (Cats-Baril & Frymoyer, 1991 > Yet,
no satisfactory answer has been given to the rising trend of low back pain disa-
bility and as Waddell (1998) concludes: "...trends of low back pain disability
show that current management and health care have failed to solve the pro-
blem" (pp. 404). Obviously, the development of effective interventions to pre-
vent chronic work disability is of highest priority.

Secondary prevention of low back pain is defined in terms of initiatives
taken from the point of the first reported pain incident until a full chronic pro-
blem has developed, that is pain that continues after 6 months of health care
or sick leave (Linton & Bradley, 1996). In a recent review by I.inton \ Van
Tulder (2001b), the effects of subsequent educational efforts, lumbar supports,
exercises, ergonomics and risk factor modification in non-healthcare settings,
e.g. in the general population or in the workplace, were evaluated. The effects
reported from the 27 investigations were very sobering in that only exercises'
provided sufficient evidence to conclude that this form of prevention was
effective. According to Linton and Van Tulder (2001b), the reasons for this fai-
lure may be found in the methodology of the studies involved, as well as in
the way interventions were designed.

In the last decades, a shift took place towards more cognitive-behavioral-
ly oriented interventions, with accents on gradual exposure to physical activi-
ties and the application of operant conditioning principles (Fordyce,
Brockway, Bergman, & Spengler, 1986; Lindström et al., 1992; Linton &
Bradley, 1992; Linton, Bradley, Jensen, Spangfort, & et al., 1989; Philips, Grant,
& Berkowitz, 1991). In addition, cognitive therapy has often been successful-
ly applied whether or not in combination with other forms of therapy (Kole
Snijders et al., 1999; Turner & Jensen, 1993). Moreover, there are several indi-
cations that a multidisciplinary approach is effective in the prevention of long-
term disability and work loss (Feuerstein, Menz, Zastowny, & Barron, 1994;
Loisel et al., 1997). Recently, a cognitive-behavioral return-to-work program
was found to be more effective than treatment as usual in reducing days of
sick leave and increasing general activity levels (Marhold, Linton, & Melin,
2001). However, these effects were only found in patients with short-term sick
leave (2-6 months) and not in those with long-term sick leave (>12 months),
underscoring the importance for an early return-to-work intervention.
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Work-related problems, such as not being able to meet job demands or
conflicts with co-workers cause additional stress, on top of the burden alrea-
dy caused by back pain. In this context, sick leave because of back pain com-
plaints can sometimes be coasidered a medical solution to a work-related pro-
blem (Knepper & Feenstra, 1991). Recently, a negative orientation towards
problems was found to be associated with higher levels of functional disabili-
ty in employees with low back pain (Van den Hout. Vlaeyen, Heuts. Sillen, &
Willen, 2001b). In line with this, Shaw, Feuerstein. Haufler, Berkowitz & Lopez
(2001) found low scores on positive problem orientation and high scores on
impulsiveness and avoidant style associated with functional loss in low back
pain patients. The authors suggest that the prolonged impact of low back pain
on daily functioning may lie reduced by assisting workers to conceptualize
low back pain < 1.1*1*) and its consequences as problems that can be overcome
and to use active strategies in reducing risks for low back pain disability.
Problem-solving therapy, based on the model by 1) Zurilla and Goldfried
< 1971), might succesfully be used in the prevention of work disability. It tea-
ches strategies which might help to feel confident and in control of stressful
situation«, for example to solve work-related problems when pain relapses.
Problem-solving strategies have lx*en successfully applied in pain patients pre-
viously (l.inton & Bradley. 1992; Linton et al., 1989; Philips et al., 1991), but
integrated in multimodal treatment packages. To our knowledge the unique
contribution of a protocolized problem-solving therapy has never been evalu-
ated.

The current study describes a secondary preventive intervention develop-
ed against the background of a biopsychosocial model of pain. The experi-
mental intervention consists of behavioral graded activity and problem-solving
therapy. In the complementary pan of this study (Van den Hout et al., under
review), both treatment conditions, i.e. graded activity with and without pro-
blem solving therapy, resulted in significant improvements with regard to func-
tional disability, pain intensity, pain-related fear, pain behavior and depressi-
ve symptoms at post treatment. Improvements were maintained at 6- and 12-
month follow-up. Although nKxIest, patients receiving problem-solving thera-
py in addition to graded activity reported less functional disability than patients
in the CiACiK condition did. In addition, the problem-solving 'group' included
the highest proportion of patients yielding a clinically relevant decrease of
functional disability at (>- and 12-month follow-up.

The aim of the current study is to determine whether problem-solving the-
rapy has a supplemental value in addition to behavioral graded activity in
employees who have a new episcxle of sick leave as a result of low back pain,
will» regard to days of sick leave and work status.
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MATERIALS AND METHODS

STUDY DESIGN

A two-armed randomized clinical trial was executed in an occupational reha-
bilitation setting, in order to specifically test the supplemental value of pro-
blem-solving therapy when added to behavioral graded activity (Kigure 1). A
rehabilitation physician (PH) and a mental health scientist (JvdH), both of
whom were blind for the allocated condition, carried out the selection proee-
dure. Patients had to sign an informed consent After patients had been inclu-
ded, they were assigned to one of two treatment conditions in blocks of at
maximum 5 patients. The randomization scheme was computer-generated and
known only to the logistics planner of the rehabilitation center.

Two treatment conditions were compared, the first being Graded Activity
plus Problem Solving Therapy (GAPS), and the second being Graded Activity
plus Group Education (GAGE). Group Education was chosen as an attention-
control such that non-specific factors were equally provided in GAPS and
GAGE conditions. The same therapists in both treatment conditions guided the
graded activity program. Therapists were not blind for the condition Ix-cause
multidisciplinary consultation was part of the treatment program To avoid
contamination, GAPS- and GAGE-groups had their program planned separate-
ly such that they did not encounter one another.

Figure 1. The study design

PERIOD 1

R <Q

pre

PERIOD 2

A) GRADED ACTIVITY

H) GRADED ACTIVITY

•

*

PROHLEM SOLVING

GROI 'P EDUCATION

post F i l l

PERIOD 3

Ft 12

PERIOD 4

R: Randomization; Pre: Pre-treatment assessment; Post: Post-treatment assessment; FU1:
6-month follow-up; FU2: 12-month follow-up; Period 1: one to half-year before inter-
vention; Period 2: half-year before intervention; period 3: first half-year after interven-
tion; period 4: second half-year after intervention.
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SUBJECTS

All patients were employees who were recently sicklisted with low back pain
(LBP), and referred to the study by general practitioners, occupational physi-
cians or rehabilitation physicians. Eligibility criteria for patients in the study
were as follows: age between IK and 65 years, LBP for more than 6 weeks, on
sick leave with LBP but no longer than 20 weeks, no more than 120 days of
sick leave during the last year. Non-eligible were those patients who had spe-
cific back complaints (vertebral fracture, infectious disease, rheumatoid arthri-
tis, ankylosing spondilitis, or herniated disc; Waddell & Turk, 1992); who had
predominant psychopathology; were pregnant; were not proficient in Dutch;
or were under medical treatment for their LBP at the time of referral.
Furthermore, patients had to agree to stop any other ongoing treatments they
were receiving for their back complaints at the start of the intervention.

Patients with medical comorbidity were excluded when the disorder inter-
fered with the treatment program or rendered them unable to participate in
every part of the program, as decided by the rehabilitation physician. Patients
who were involved in any litigation regarding work conflicts were excluded as
well.

TRF.ATMF.NTS

The treatment program consisted of 19 half-day sessions that were spread over
M weeks and given in small groups of at most 5 patients. In the course of the
program the team of therapists had three meetings with individual patients.
During these meetings, progresses and hindrances for goal achievement and
return to work were discussed. Two months after the final treatment session,
a booster session was planned in which treatment components were summa-
rized and individual developments were discussed in the group.

Graded activity is an operant lx*havioral treatment that aims to increase activi-
ty levels using quota systems. Included in the training were registration of
baseline levels during the first two weeks, a treatment contract, positive rein-
forcement for activity increments, and a workplace visit (Fordyce, 1976). The
training consisted of IS one-hour sessions and 3 additional sessions dedicated
to back education and lifting instructions. The occupational therapist saw
patients for 30 minutes per week on an individual basis in which principles of
graded activity were applied in personally relevant activities like work, house-
keeping, and leisure-time activities. Furthermore, the occupational therapist
contacted the occupational physician and the patient's supervisor at the work-
place to discuss a plan of return-to-work. A workplace-visit was planned when
considered necessary by the occupational therapist.

Problem solving therapy is a cognitive-behavioral therapy in which problem-

148



solving skills are taught according DZurilla & Goldfried (1971). The PST-
model describes 5 steps in which problems are typically solved: 1) problem
orientation, 2) problem definition and formulation, 3) generation of alternati-
ves, 4) decision making, and 5) implementation and evaluation. In the current
trial, a protocol, as originally designed by Nezu and colleagues (Nezu, 1986;
Nezu & Pern, 1989) was translated and applied as a group intervention. Skills
were trained in 10 ninety-minute sessions, and were guided by two experien-
ced behavior therapists. The foci of the therapy were skills training and appli-
cation of skills in daily life, rather than one specific problem area. Patients
were free to select their own problem areas, which did not need to lie pain-
related. Between sessions, homework assignments were given to practice skills
in everyday life. Homework assignments were discussed in the group in all
sessions.

Croup
An attention-control intervention was designed in order to make both condi-
tions comparable with regard to non-specific factors. Since educational appro-
aches turned out to have limited effects on worrying, functional status, health
care utilization or other primary outcome measures (Berwick, Hudman, &
Feldstein, 1989; Cherkin, Deyo, Street, Hunt, & Barlow, 1996), this intervention
was chosen as the attention-control. EDU consisted of 10 ninety-minute les-
sons in which issues related to the back and to back pain were discussed. A
physiotherapist, an occupational therapist, and a psychologist, using a proto-
colized manual, served as lecturers. Explicitly, no skills were taught and each
theme was discussed during no more than one protocolized session.

OUTCOME MEASURES

Days qf sic/fe /<?mv
Data on sick leave were obtained from the occupational health service (OHS)
associated with the workplace of the employee. Employees were requested to
give written consent, which would allow the research team to retrieve data
from the OHS. In total, 23 OHS were involved in the data collection process.
There is no national administration of sick leave data in the Netherlands, the-
refore, data were recorded quite differently. One research assistant who was
blind to the condition calculated the number of days of sick leave taking into
account: 1) a work-ratio of 5 days a week; 2) the percentage of full-time equi-
valents (fte); 3) disability pensions, which were defined in terms of days of sick
leave. Data were calculated with respect to 4 time periods: 2 half-year periods
preceding the intervention (period 1 and 2); and 2 half-year periods following
the intervention (period 3 and 4). Also a variable regarding general sick leave
was calculated in which all days of sick leave were cumulated, regardless of
the primary reason.

Because return-to-work, whether full-time, part-time or on a therapeutic
basts (i.e. reduced workload), was considered to have a preventive effect on
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the patient's recovery, the calculation of days of sick leave accounted for part-
time work resumption and work on a therapeutic basis. Because OHS irregu-
larly reported whether work was fully or partly lost, and whether work was
done on a therapeutic basis, a second calculation was made in order to con-
duel a post-h<x' sensitivity analysis. According to the second calculation, sick
leave was considered to be 100% work loss, regardless of part-time work-
resumption or work on a therapeutic basts.

Next to days of sick leave, the patient's work status was gathered from the
OILS data-report Work-status was defined one week before the intervention,
a half-year after the intervention, and one year after the intervention. The clas-
sification was as follows: 1) 100% return-to-work; 2) part-time return-to-work;
.̂ ) no return-to-work; 4) 100% disability pension as a result of back pain; 5)
100% disability pension not as a result of back pain. In cases where sick leave
was reported not to be associated with back pain, work-status was defined as
100% return to-work Return to the original job or return on a therapeutic basis
were both defined as lull return-to-work, irrespective of whether or not a part-
time factor was reported. Oases in which data on period 2 and post-treatment
data on period 3 and/or 4 were available were included in the study.

Data quality was considered at three levels: good, moderate and poor quality.
Data were qualified as gcwxl when the report provided information on work
on a therapeutic basis and on the percentage of work resumption. Quality was
judged moderate when data were provided on the percentage of work
resumption, but not with respect to work on a therapeutic basis. Finally, the
quality of the sick leave registration was considered as poor when no data
were available on either part-time resumption of work or work on a thera-
peutic basis. In order to optimize data quality, one researcher (JZ) contacted
the OHS to obtain more detailed information that had not been included in
their reports.

Problem solving skills were measured by the Social Problem Solving Inventory
(D'Zurilla, Nezu, & Maydeu-Olivares, 1994) in order to conduct a manipulation
check. The scxial problem-solving inventory consists of 5 sub-scales: positive
problem orientation (PPO). negative problem orientation (NPO), rational pro-
blem-solving skills (RPS), avoidant style (AS), and impulsive / carelessness
style (IMP).

In order to check whether GAPS and GAGE conditions were equally credible
to participants, treatment credibility was measured according to a procedure
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similar to that described by Borkovec and Nau (1972) and applied in Vlaeyen
et al. (1996). At the start of the intervention, patients ratet! on a Visual
Analogue Scale (VAS), the extent to which they expected the treatment would
help them return to work, resume daily activities, and cope better with their
pain. The VAS ranged from "not at all" (0) to "very much" (100) Psychometric
properties of this credibility questionnaire are good (Devilly «& Borkovec,
2000).

Additional data were collected pre-treatment. regarding demographics,
Distress and Risk Assessment Method (DRAM; Main, Wood, Hollis, Spanswick,
& Waddell, 1992). functional disability < Roland Disability Questionnaire (RDQ);
Roland & Morris, 1983). RDQ-level at baseline (Stratford, Binkley, Riddle, Ä
Guyatt, 1998), pain intensity (McGill Pain Questionnaire-Dutch Version (MPQ);
Van der Kloot, Oostendorp. van der Meij, & van den Heuvel. 1995). and job
satisfaction in terms of work (VAG_work) and work conditions (VACi_cond);
Van Veldhoven & Meijman, 1994).

STATISTICAL ANALYSES

Demographic variables, treatment credibility, data quality and data at baseline
are compared between the two treatment conditions (GAPS and GAGF.) by
means of /-tests or Mann-Whitney (/-tests (in case of non-normalily) and by
means of C/bi'-squared tests when ordinal variables are concerned.

Paired /-tests within each condition are executed with regard to the SPSI-R (per
subscale; D'Zurilla et al., 1994) in order to check whether the manipulation
succeeded. The manipulation is considered successful when problem-solving
skills are exclusively changed in the GAPS condition.

Multiple linear regression analyses are conducted in order to test whether days
of sick leave in period 3 and 4 independently, differ by treatment condition
(using definitions: GAPS-1, GAGE-2). Next to condition, days of sick leave in
the half-year before treatment (period 2) is added to the model as a covariate
in order to control for pre-treatment differences. Finally, variables that are une-
qually divided between the conditions, despite randomization, are included in
the analyses as covariates. Analyses are executed with respect to days of sick
leave (a) as a result of back pain, and (b) in general. In each analysis, col li-
nearity (Variance Inflation Factor > 10) and outliers (Cook's distance > 1;
Studentized Residuals < -3 or > 3) are tested. Normal distribution of the resi-
duals will be checked by means of scatter- and normal-probability plots.

Differences in work-status are assessed by means of CAz'-squared tests
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regarding work status one week before the intervention and 6 and 12 months
after the intervention.

In order to control for the possible confounding influence of incomplete data,
a multiple linear regression i.s executed on days of sick leave, calculated accor-
ding to the second definition (part-time resumption and therapeutic work are
100% sick leave) as the dependent variable. It is checked whether outcomes
are comparable to those initially found.

RESULTS

BA.SKI INK < HARAdKRISnCS

One-lumdred-and-thirty-eight patients completed the selection procedure and
115 patients met the inclusion (Van den Hout et al., under review). Another 7
patients refused consent to retrieve data regarding sick leave and work status
from the OHS. Furthermore, OHS retrospectively provided data on 84 of the
remaining 108 patients included in the study, regarding period 2 (pre-treat-
tnent) and one or Inrth of periods 3 and 4 (post-treatment). The group of 31
patients who dropped out for this part of the study (n: GAPS - 13; GAGE -
18) were comparable to the current sample regarding baseline characteristics
(/> > .OS). F.ventually. 45 patients had been randomly assigned to the GAPS
condition and 39 to the GAGE condition. In table 1, baseline characteristics of
the sample included in this part of the study are reported by condition.
Overall, the average age is 40 years (range: 23 - 54 years of age), and 76% of
all patients is male. Mean pain duration from the onset of the current pain epi-
sode is 1.5 years (range: 0.5 - 25 years), and from the first pain episode ever,
7.6 years (range: 6 weeks - 38 years) Four patients reported their current pain
episode to be shorter than 6 weeks, however, all four of them had recurrent
pain for more than 6 weeks and were therefore included in the study. The cur-
rent pain epistxle was sub-acute (6 - 12 weeks) in 28% of the cases and chro-
nic (> 12 weeks) in 67% of the cases. On average, patients were sicklisted for
more than 8 weeks (60 calendar days; .VD - 57days; median - 44 days) when
they entered the study. Mean pain intensity was 17.7 (5D- 99), which is hig-
her than that of a group of Dutch physiotherapy patients who reported a mean
pain intensity of 11.6 O7> 7.0) just before the start of treatment (Van der Kloot
et al., 1995). The mean score on functional disability, as measured by the RDQ
(Roland «.t Morris, 1983). was 132 (.V/J - 5.3) and 31% of the patients had a
score higher than 15 suggesting that they were moderately to highly disabled
(Patrick et al., 1995; Roland & Morris, 1983). Overall, 50.6 % of the patients
were classified as normal. 34.6% at risk, 6.2% distressed-depressive, and ano-
ther 8.6% distressed-somatic as measured by the Distress and Risk Assessment
Method (DRAM; Main et al., 1992)
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Table 1. Baseline characteristics of patients in GAPS I M - 4 5 ) and GAGE (.M-39).

Variable

Gender (%maJe)
Education

High
Low/Medium

Current medication use
Yes

DRAM-c lassificat ion
N
R
DD
DS

RDQ-level at baseline

a«
9-16
17-24

Data quality
p<K>r
moderate
high

Variable

Age
Pain duration since first

pain episode (years)
Duration current pain

episode (years)
Sick leave duration

(weeks)
Treatment credibility,
PST / EDU (0-10)
Functional disability
(RDQ)
Pain intensity (MPQ)
Job satisfaction

VAG.Work
VAG_Cond

%GAPS

733

48.9
51.1

44.4

47.6
333
9.5
9.5

20.0
40.0
40.0

11 1
57.8
31.1

GAPS

403 (9.3)

8.7 (9.4)

17 (4.5)

7.4 (6.1)

6.9 (2.0)

138 (54)
17.8 (10.6)

19.2 (3.2)
36.4 (4.6)

%GAGE

79.5

359
64.1

333

538
35.9
26
7.7

12.8
66.7
20.5

5.1
538
41.0

GAGE

40.8 (8.4)

6.4 (6.5)

14 (26)

100 (9.9)

8.0 (11)

12.5 (5.2)
17.6 (90)

18.4 (2.7)
37.8 (4.1)

51

23

30

.60

.05

.47

/>»

.80

.21

69

.14

.00

.28
93

.24

.16

/Vote GAPS - Graded Activity + Problem SolvinR Therapy; GAGE - Graded Activity • Group
Education. ' Based on Ob<-square test. ** Based on independent samples /-test DRAM: Distress and
Risk Assessment Method; N: normal; R: at risk; DD: distressed-depressive; DS: distressed-somatic
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RANDOMIZATION CHECK

With the exception of two variables, there were no significant differences be-
tween treatment conditioas regarding baseline characteristics (Table l;p > .05).
The distribution of RlX^-scores at baseline (low / moderate / high) showed
differences Ixrtween the conditioas (p - 0.05), in that, more patients in the
GAPS condition had high RI)Q-scores (17 - 24) compared to the GAGE con-
dition where more patients had moderate RDQ-scores (9 - 16). Because high
disability was regarded as a potential predictor of later work-related disability,
this variable was added to the regression analyses as a covariate. The second
variable that differed Ix-tween treatment conditions was treatment credibility,
with patients in the GAGK condition reporting higher expectations of Group
Education than patients in the GAPS condition of Problem Solving Therapy
(8.0 vs. 6.9 respectively). Treatment credibility was found an important pre-
dictor of cognilive-liehavior therapy in pain patients (Kole Snijders et al., 1999)
and was therelore added to the analyses as a covariate.

MANIPUIATION CHECK

Table 2 shows the pre- and post -treatment scores on the SPSI-r. As expected,
patients in the GAPS condition increased Positive Problem Orientation and
Rational Problem Solving and decreased Negative Problem Orientation

Table 2. Means (A/) and Standard Deviations (SD) for the Social Problem Solving
Inventory-Revised at pre- and post-treatment.

Pre-treatment

^GAPS-«; AfcAGE-39 '

Measure

Social Problem Solving Inventory (SPSI-r)
I'o.Mtivc Problem Orientation (PPO)

GAPS
GAGE

Negative Problem Orientation (NPO)
GAPS
GAGE

Rational Problem Solving (RPS)
GAPS
GAGE

Impulsive/carelessness style (IMP)
GAPS
GAGE

Avoidanl Style (AS)
GAPS
GAGE

A/ rsr»

120 (3.5)
12.7 (2.9)

8.0 (5.4)
8.3 (4.5)

41.8 (121)
42.7 (14.1)

11.4 (4.4)
12.7 (4.8)

56 (3.6)
6.6 (38)

Post-treatment

^GAPS-43; AfcAGE

Am/»

131 (30)
12.3 (3.1)

6.1 (5.1)
7.5 (5.1)

48.8 (111)
44.6 (155)

10.1 (4.6)
12.2 (5.4)

4.8 (30)
5.9 (4.5)

-39
p a

01
34

.01

.15

.00
21

.08
44

.17

.14

GAPS - Graded Activity + Problem Solving Therapy; GAGE - Graded Activity + Group
Education ' Rased i>n paired pre-post treatment Mests.
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(all/K < 0.05) and Impulsive Style (/>< 0.1). Avoidance Style however, h.icl not
significantly changed. In the GAGE condition, problem-solving skills had not
changed. The conclusion seems justified that, although patients in the GAPS
condition did not significantly change avoidance style, problem-solving skills
were exclusively changed in the GAPS condition in which the PST-interven-
tion took place.

DAYS OF SICK LEAVE

Days of sick leave as a result of back pain are reported in table 3a. Although
not statistically significant (p > 0.05), the number of days of sick leave in the
half year before the intervention (period 2) are lower in the GAPS than in the
GAGE condition (difference - 10.5 days). Figure 2 shows the developments
regarding days of sick leave within each condition in the year before the inter-
vention (periods 1 and 2) and in the year after the intervention (periods 3 and
4). In the first half-year after the intervention, days of sick leave decreased in
both conditions. However, during the second half-year after the intervention,
conditions developed in remarkably different manner: in the GAPS condition,
days of sick leave continued to decrease, whereas in the GAGE condition, days
of sick leave slightly increased again.

The results of multiple regression analyses are reported in table 4. In the
first half-year after the intervention, treatment condition did not have a signi-
ficant contribution to the regression models of days of sick leave. The KDQ-
level at baseline was the only variable that had a significant contribution to the
model at 6-month follow-up (/> < 0.05). The regression analyses regarding days
of sick leave during the second half-year after the intervention, on the other
hand, show that treatment condition was the only variable thai had a signifi-
cant contribution to the model, in that, patients in the GAPS condition repor-
ted significantly less days of sick leave than patients in the GAGE condition
(/> < .05). Remarkably, none of the covariates had predictive value at this jx>int
in time. The results were comparable regardless of whether days of sick leave
in general or as a result of back pain were regarded.

Sensitivity analyses were conducted in order to control whether data qua-
lity (incomplete data) influenced outcomes of the effect evaluation. Regression
analyses were therefore repeated, but this time sick leave was defined as 100%
work loss, regardless whether work was partly resumed or took place on a
therapeutic basis. Analyses did not show any marked differences and endor-
sed the previous finding that treatment condition was the only variable suc-
cessfully predicting days of sick leave as a result of back pain during the
second half-year after the intervention. When sick leave in general was regar-
ded. RDQ-level at baseline had a significant contribution to the prediction of
days of sick leave during the second half-year after treatment (standardized
jK^ .218; p < .05) next to treatment condition (standardized/< - .287; p < .05A
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Table 3. a) Means OW) and Standard Deviations (SD) for days of sick leave as a result of back pain by condition in period
1, 2, 3, and 4.
b) Work status at pre-treatment and at 6- and 12-months foUov-up. by condition.

Condition

a) Days of sick leave, GAPS GAGE

Period 1: 1 - 0 . 5 year pre-treatment
Period 2: 0.5 - 0 year pre-treatment
Period 3: 0 - 0.5 year post-treatment
Period 4: 0.5 - 1 year post-treatment

8 3
308
24.5
185

(169)
(24.7)
(313)
(36.4)

45
45
44
44

104
413
34.2
379

(228)
(ZT8)
(443)
(50 1)

39
39
39
39

99
09

-
-

b) Work status, % (absolute number) Pre

GAPS

FU1 FU2 Pre

GAGE

FU1 FU2

1) 100% return to work
2) part-time return-to-work
3) no return-to-work
4) 100% disability compensation

as a result of back pain
5) 100% disability compensation

not as a result of back pain

8.9 (4)
28.9 (13)
62.2 (28)
0

0

75 6(34)
13 3 (6)
6.7 (3)
2.2(1)

2.2(1)

86.4 <38>
2.3(1)
2.3(1)
4.5(2)

4 5(2)

20.5 (8)
33.3(13)
46.2(18)
0

71.8(28)
7.7 (3>
17 9 (7)
2.6(1)

66 7(26)
26(1)
10 3 (4)
17 9 (7)

2.6(1)

/Vofc' GAPS - Graded Activity • Problem Solving Therapy; GAGE - Graded Activity • Group Education: 'Means are based on all available data in the
period concerned; Pre - one week before treatment, FU1 - 6 months after treatrmru, FII2 - 12 months after treatment; Pre-treatment: /SOAPS " *'•
tyiAGE ' 39- * Based "" Mann-Whitney (/ test.



Figure 2. Days of sick leave as a result of back pain, by condition

50

0 -I

GA+PST
GA+EDU

2 I 3 4 Period

AV)/e. ga: Graded Activity; pst: Problem-solving Therapy; edu: Group Kducation; peri-
od 1: one to half year pre-treatment; period 2: half-year pre-treatment; period 3: half-
year post-treatment; period 4: half to one year post treatment; I: Intervention.

WORK STATUS

In table 3b, work status at pre-treatment, and at 6- and 12-month follow-up is
reported per treatment condition. In the week prior to the start of the inter-
vention, most patients were reported to be on the sick list. Twelve patients had
a full return to work between the selection procedure and the start of the inter-
vention. In general, work status of patients in the GAPS condition is less favo-
rable, in that, relatively more patients did not return to work in this condition.
The Pearson db/-Square test, however, did not reveal a significant difference
between treatment conditions at pre-treatment Six months after the interven-
tion, most patients (74%) had a full return to work in both conditioas. In 4
cases (1 GAPS and 3 GAGE) work status was defined as 100% return to work
because sick leave was not caused by back pain. At this time, relatively more
patients in the GAGE condition did not return to work as compared to the
GAPS condition (18% vs. 7% respectively). Differences between conditions
were not significant (/> > 0.1). Finally, work status one year after the inter-
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Table 4. Results of Multiple Linear Regression Analyses in the first and second
half-year after the intervention (periods 3 and 4 respectively), for days of sick
leave: a) as a result of back pain, and b) in general.

Dependent Variable Adj. « Independents Standardized S

Days of sick leave period 3:
a) a* a result of back pain 83 069*

b) in general 81 .066f

Treatment condition 117
Days of sick leave period 2 .195f
RDQ-level at baseline 229*
Treatment credibility 006
Treatment condition .117
Days of sick leave period 2 .151
RDQ-level at baseline 260*
Treatment credibility -O i l

Day* of nick leave period 4:
a) a» a result of hack pain 83 038

b) in general 81 .077»

Treatment condition .247*
Days of sick leave period 2 (WO
RDQ-level at baseline 1 %
Treatment credibility -.082
Treatment condition .284*
Days of sick leave period 2 .113
RDQ-level at baseline .179
Treatment credibility -.106

AWe. CAPS - (".railed Activity + Problem Solving Therapy; GAGE - Graded Activity + Group
Education, period 2: half-year In-fore intervention; period 3: first half-year after intervention; peri-
od 4: second half-year after intervention, t / ' < 0.1; * /> < 0.05.

vention was evaluated. Data of one patient in the GAPS condition were not
available at 12-month follow-up because he changed his job. Furthermore,
work status was defined as 100% return-to-work in 8 cases (4 GAPS and 4
GAGK) Ix'cause sick leave had causes other than back pain. Figure 3 illustra-
tes the differences between conditions. The percentage of patients with 100%
return to work increased in the GAPS condition from 6- to 12-month follow-
up (from 76% to 86%), whereas the GAGE condition shows a slight decrease
regarding this variable (from 72% to 67%). At one-year follow-up more
patients in the GAGE condition received disability pensions, as compared to
patients in the GAPS condition (21% vs. 9%) respectively). This may indicate
thai patients in the GAPS condition were more successful in their job resump-
tion as compared to patients in the GAGE condition. However, differences
between conditions, although of clinical importance, were not statistically sig-
nificant ((.'/>/" - 0.88; p - .142). Nevertheless, developments regarding work
status were more favorable in the GAPS condition regarding the data at one-
year follow-up.
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Figure 3. Work status at 12-month follow-up, by condition.
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DISCUSSION

The aim of the current study was to investigate the supplemental value of pro-
blem-solving therapy when added to behavioral graded activity, with regard to
days of sick leave and work status in employees with low back pain. It was
concluded that problem-solving therapy had supplemental effects, which
became apparent 12 months after termination of the program. First, patients
who received problem-solving therapy in addition to graded activity were
reported to have 50% less days of sick leave during the second half-year after
the intervention, than patients who did not receive additional problem-solving
therapy. Moreover, work status in these patients was more favorable- in that
more patients had a full return-to-work and fewer patients received disability
pensions compared to patients who only received graded activity. Several
checks to control for possible sources of confounding revealed that the mani-
pulation was successful, as well as the randomization, with the exception of
the level of functional disability and treatment credibility. Furthermore, sensi-
tivity analyses did not show any marked differences when days of sick leave
were computed according to an alternate definition in which sick leave was
defined as 100% work loss, regardless of partial or therapeutic work resump-
tion.

The sample described in the current study was a smaller part of the origi-
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nal sample of 115 patients, as described by Van den Hout et al. (under review).
Seven patient-s did not consent to data-retrieval from the OHS (3 GAPS and 4
GAGE condition). In ancxher group of 24 patients, registration of sick leave by
the OHS was missing or incomplete, in some cases because employees chan-
ged their jobs and could not be contacted. In case of incomplete registration
of .sick leave, when available, medical files of OHS were used to substitute mis-
sing data. Although unlikely, slight selective dropout of data cannot be ruled
out completely. On the other hand, baseline characteristics were comparable
Ix'tween the current sample and the group of patients whose data on sick
leave were not available. Neither can we rule out that the dropout was more
favorable for one condition than the other, although the equal distribution of
baseline characteristics between conditions may indicate that the original ran-
domization was not violated.

Outcomes regarding sick leave and work status are in line with the results
of the first part of this study in which self-report measures are reported (Van
den I lout ft al., under review). In accordance with outcomes of the current
study, the supplemental value of the GAPS condition became clear in the long-
term regarding functional disability. Not only the patients in the GAPS condi-
tion lud signifk;in(ly less functional disability at 12-month follow-up. Also,
relatively more patients made a clinically relevant change regarding RDQ-level.

Current results on days of sick leave are different from data obtained by
means of a cost diary. In the latter no marked differences between conditions
were found regarding self-reported days of sick leave (Van den Hout et al.,
under review). Although moderate to high correlations between both data
sources (cost diary and OHS) were found at 6- and 12-month follow-up
(Pearson # - .78 and .84, respectively; /> < .001), self-report measures such as
the cost diary, are more vulnerable to a number of biases and misinterpreta-
tions on the part of the subject. For example, subjects may have reported sick
leave due to causes other than back pain, whereas the cost-diary was expli-
citly meant to report only those costs resulting from back pain. Regarding
OHS-data. it was possible to control for possible shortcomings in the report to
a reasonable degree. First, analyses were executed regarding sick leave in
general, and second, to control for inequalities in data quality, sensitivity ana-
lysis was performed in which data were calculated according to definition 2.
The consistent findings of these additional analyses may further contribute to
the reliability of OHS-data and outcomes reported in the current study.

Remarkably, in the half-year following the intervention, the level of per-
ceived functional disability at baseline is predictive of days of sick leave, next
to and regardless of days of sick leave in the half-year preceding the inter-
vention. From this, it seems to be important to screen employees regarding the
level of self-reported disability (Hurley, Dusoir, MclXmough. Moore. & Baxter,
2001; Linton & Hallden, 1998). At 12 months follow-up, treatment condition
was a significant predictor of the number of days of sick leave. Teaching pro-
blem-solving skills in addition to gradually increasing activity levels through
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operant principles successfully contributes to the prevention of sick leave and
unfavorable work status in the long term. This would suggest that problem-
solving skills indeed play a role in disability as a result of low back pain, as
was suggested in two recent cross-sectional studies (Shaw et al.. 2001; Van den
Hout et al., 2001b). For example. Shaw et al. (2001) suggest that a secondary
prevention program could use problem solving skills to help patients to over-
come psycho-social, vocational and ergonomic risk factors. The current pros-
pective study is the first to demonstrate the preventive effects of a problem-
solving intervention regarding sick leave in the long term. The results indica-
te that behavioral graded activity may have an important contribution to the
effects in the first half-year after the intervention. However, only in employees
who also received the problem solving intervention the positive developments
continued during the second half-year after the intervention These long term
effects result in a more favorable work status than if the problem solving inter-
vention is not received. As suggested by Shaw et al. (2001), effects in the long
term may indeed be related to a more positive orientation, not only to the pain
problem, but even more so to problems in general, either in the workplace or
at home.

The sample selected in this study consisted in the greater part of employ-
ees with chronic and/or recurrent low back pain, but also had been able to
continue to work despite pain for quite some time. It would be more appro-
priate, therefore, to consider duration of sick leave rather than duration of pain
when indicating the target population for the intervention descrilx'd in this
study. It would be interesting to select employees with recurrent short episo-
des of back pain to prevent them from work loss when back pain becomes
less manageable in future situations. These suggestions are supported by sig-
nificant preventive effects of a cognitive-behavioral group intervention with
regard to sick leave in a non-patient population who experienced 4 or more
episodes of intense spinal pain during the last year, but had not been out of
work more than 30 days (Linton & Ryberg, 2001a).

The introduction of problem solving techniques, especially in a population
of employees at risk for developing chronic disability, may be a promising
innovation with respect to early intervention at the workplace in primary care
settings. Indeed, Mynors Wallis, Davies, Gray, Barbour, and Gath (1997) found
problem solving therapy to be effeaive regarding disability days and days off
work in patients with emotional disorders in primary care. However, before
introducing these problem-solving techniques some conditions need to be ful-
filled. In the current study, cooperation between the occupational health phy-
sician, the general practitioner and the multidisciplinary rehabilitation team
was initiated regarding individual cases. To achieve a consistent plan agreed
by all parties, one party (e.g. the occupational therapist) initiates contacts and
communicates about therapy to parties outside the rehabilitation center First,
a plan for return-to-work must be agreed upon between the occupational
health physician, the employer, the employee and the rehabilitation team.
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Second, it is imaginable that problem-solving techniques yield the best effects
when broadly implemented, not only within the rehabilitation setting, but also
at the workplace and at home. When employees find results in their new way
of dealing with work-related problems, it may facilitate the use of problem sol-
ving in future situation*

A limitation of the current study may lie that the study design did not inclu-
de a treatment-as-usual condition, and therefore does not allow drawing con-
clusions alxnjt efficacy of the entire program. Nevertheless, graded activity was
previously shown to be more effective than treatment-as-usual (Lindström et
al., 1992; Union & Hradley, 1992; Linton et al.. 19H9). From this, it may be cau-
tiously suggested that the PST-ingredient added supplemental value to the
effect of graded activity.

Finally, the supplemental value of problem solving only occurred at long
term. This may indicate that the generalization of problem-solving skills to
daily lite needs lime and eventual effects would not have l>een detected when
measurements were restricted to the short-term. In line with this, Linton and
Van Tulder < 2001b) found thai almost all studies included in their review had
relatively short follow-up periods, and suggested that the full preventive effect
may not yel lie visible. From the current findings it is recommended that long-
term follow-up measurements lie included, especially when behavioral chan-
ge and maintenance are important aims of the intervention.

In conclusion, problem-solving therapy turned out to be an effective
treatment in low back pain. It showed favorable effects in the course of sick
leave in the year following the intervention. The intervention may alter the
course of work disability and even protect employees against new episodes of
sick leave. A logical continuation of the current study would be to examine
cost-effectiveness and to explore possibilities for implementation of problem-
solving techniques in occupational health care.
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GENERAL DISCUSSION

Does problem-solving play a role in the development of chronic low back pain
and can problem-solving therapy add to the efficacy of the existing Ix-havio-
ral rehabilitation programs of non-specific low back pain? That is the main
question of this thesis. In the introductory section, five research questions are
formulated that are directly or indirectly related to this main question. First, the
question is posed whether problem-solving therapy is generally an effective
treatment in the field of mental health care and behavioral medicine In chap-
ter 2. a systematic review is described that addresses this question. Second, the
role of non pain-related failure on pain and pain l>ehavior is studied in two
experimental studies (chapter 3 and 4). as it is hypothesized thai failure expe-
riences influence the experience of pain, pain tolerance and pain avoidance.
Furthermore, the role of negative affectivity, either as a mediator or as a mode-
rator, is examined. The next question refers to the role of several pain-related
variables, daily stress and problem-solving skills in functional disability of low
back pain patients. Answers to these questions are examined by means of a
cross-sectional study (chapter 5). Finally a randomized clinical trial is conduc-
ted to answer the question whether problem-solving therapy has supplemen-
tal value when added to a more physically oriented graded activity approach.
This question is addressed in two parts: First, regarding self-report and obser-
vational measures (chapter 6), and second, regarding data from the occupa-
tional health services (OHS) on sick leave and work status (chapter 7). In the
current chapter, conclusions from the foregoing chapters will lie brought toge-
ther and discussed in the light of methodological strengths and flaws, outco-
mes, and external validity. Moreover, new research questions following from
the current thesis will be summarized. Finally, a general consideration will spe-
culate on the role of problem solving, relative to pain-related fear, in low back
pain.

THE EFFECTS OF PROBLEM SOLVING THERAPY (PST) WITHIN THE FIELD OF MENIAL

HEALTH CARE AND BEHAVIORAL MEDICINE. (A SYSTEMATIC REVIEW)

/>OW«WI-SO/M>!# //?erapy ix «w e^^ec/it«* Aberaßiy uv'/ibm /Jbe/it'W mwrfa/ W / Ä
cart? and feetowora/ medicine, tmmetfctfe/y tf/ter /rew/men/ «n</ in //»e /on# /erm.
About 75% of all comparisons included in the systematic review concluded
that PST was more effective than the reference treatment (other treatment or
no-treatment control). Moreover, in 80% of the studies that included a follow-
up next to a post-treatment measurement, PST turned out to be more effecti-
ve than the reference treatment in the long term PST was especially effective
regarding problem-solving skills, quality of life, domain specific outcomes, and
outcomes referring to general improvement. Surprisingly, success rates were
lowest with regard to outcomes of negative affect, especially in the long term
(25% of the comparisons). It was suggested that failure to find effects with
regard to negative affect was due to floor-effects in non-depressed samples.
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This was confirmed by the fact that success rates increased when clinically
depressed samples were concerned.

In our review we were restrictive regarding which trials to include. First of
all we included only the randomi/ed controlled trials. We realize that by doing
so, we might have excluded studies in which the PST protocol was properly
used and outcomes rightly measured, but the design did not fit our inclusion
criteria. Another restriction took place by including only those studies descri-
bing that problem-solving skills were actually trained. Therefore, the conclu-
sion drawn alxwe refers to PST interventions in which problem-solving skills
are explicitly trained. In cases the problem-solving theory was merely used as
a framework (e.g. Toseland, Rlanchard, & McCallion, 1995; Johnson &
Cireenlxrg, 1985; Halford. Ooodall. & Nicholson, 1997), the study was not
included For example, in a study by Toseland et al. (1995), a problem-solving
intervention lor caregivers of cancer patients was evaluated. The oncology
social worker utili/ed the problem-solving model within the context of a sup-
portive helping relationship, whereas patients were helped to reflect on how
they coped wilh three pressing problems and what they wanted to change. A
special concern in this framework approach' might Ix* whether coping skills
applied in a few particular problems, would generalize to other problems.

At least two variables turned out to lie influential regarding positive effects
of the PST interventions. First the methodological quality of the studies was
positively related to favorable outcomes of the PST intervention. Apparently,
the chance of finding positive effects depends on internal and external validi-
ty of the study, and consequently, the chance of making a type II error (inac-
curately accepting the hypothesis that Ho is true) increases as the quality is
low. A second variable that was shown to be influential regarding the efficacy
of the PST intervention was the number of sessions. More favorable outcomes
were found when the numlxr of sessions was more than five, and a success
rate of almost 100% was reported when the intervention consists of 10 or more
sessions. A very plausible explanation might be that skills training needs time
and rehearsal, which can not lx" provided in only a few sessions, at least not
when lx*havioral and mental health problems are regarded.

Finally, publication bias may not be excluded as a possible treat to the
internal validity of the review. Publication bias is defined as the tendency,
which appears to favor trials with positive results, in that these are published
preferentially over those, which failed to find significant ("positive") results
(Jaclacl, 1W8) Keeping this in mind, we must reckon with the risk of over-
estimating the effects of PST

Generally, PST seemed to be an effective therapy, which made it worth-
while to investigate whether PST could be of importance within low back pain
patients. Next, the question was addressed what mechanisms could possibly
explain the working of problem solving. In line with this, it would be inte-
resting to find out more alxnit the influence of failure on pain, and in parti-
cular failure to solve non-pain-related problems. Levine. Krass and Padawer
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(1993> found that non-pain-related failure increased pain. At the same time,
however, their study had some methodological problems. Replication of the
Levine-study therefore seemed advisable.

DOES NON-PAIN-RELATED FAILURE HURT? (2 LABORATORY EXPERIMENTS)

/>«/>» ro/min«. /« abromc to fcac<fe /win /M/ieiifö. fcoMwer. «ow-/)«i>i-»v/fl/t'rf
/tf»///rt> ro'M/ta/ in /oM«mY/pai>j moidance few/ ow/y MV!H»M Af<^«/nv H^it/ui/v
M'OS /<>M\

Outcomes of the first experiment (chapter 3) were in line with those from
Levine et al. (1993). In a healthy female population, non-pain-related failure
(negative feedback on an intelligence test) resulted in increased pain report
and lowered pain tolerance. The hypothesized mediating role of negative
affect (state) and the moderating role of negative affectivity (trait) were not
confirmed. Although the direction of findings regarding the influence of failu-
re was consistent with those from the Levine-study, outcomes were less con-
vincing. This discrepancy could possibly be explained by the methodological
modifications we made to the Levine-design Still another explanation may Ix*
found in the impact of the failure manipulation, which may have lx.-en more
powerful in the Levine-study. But apart from this, the effects of failure may
indeed be very unpredictable, depending on personality traits or particular
mood states. Subsequently, negative affect (lx*ing either depression, fatigue,
anxiety, or anger) may have influenced outcomes very differently.

Based on the results of the first experimental study in healthy volunteers,
it was hypothesized that in chronic low back pain patients, helplessness resul-
ting from feelings of failure and frustration about not having control over pain
consequences and life in general, might have started to influence pain and
pain behavior. In that way, failure experiences may help to explain how chro-
nic pain patients got stuck in a vicious circle of chronic pain and disability.
Surprisingly, although results were only statistically significant with regard to
pain avoidance, the overall pattern in CLBF patients was opposite to the one
expected and not comparable to what we found in healthy controls. It
seemed as if CLBP patients were triggered to give a better performance after
failure feedback in that they avoided less, reported less pain and had increa-
sed pain tolerance. How can the different findings of the 2 experiments be
explained? There may be several explanations.

In the first experiment healthy subjects were involved, who did not have pain
at that moment, and in whom acute pain was induced. In the second experi-
ment, on the other hand, chronic pain patients were involved in whom pain
was elicited in addition to the already existing pain. Besides the fact that the
current pain influenced the performance on the lifting task, the increase of
pain during the lifting task might not have come as a complete surprise to the
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CLBP patients. Moreover, in chronic pain, the experience of failure may not
have had an overwhelming impact, as other variables, such as personality
trait», coping style and attributions, have become more important in this
phase. Indeed, we found Negative Affectivity to moderate the results regarding
pain avoidance. It turns out that not all patients had a better performance after
failure feedback, but specifically those not affected by Negative Affectivity. In
those cases patients reported Negative Affectivity, feedback did not seem to
matter, which might be an even more worrying scenario, as patients were nei-
ther encouraged by success nor by failure, as if they had surrendered them-
selves already to the fact that "things just are as bad as they are".

The pain induced during the lifting task might be far more familiar to the CLBP
patients, than pain induced by cold water was for a non-pain sample.
Explanations may be found in the fact that healthy controls did not know what
they could expect, this might have aroused anxiety or curiosity, and attention
would Ix* allocated to pain. Attention was found to mediate the influence of
anxiety on pain, in that pain increases when allocated attention to (Arntz & de
Jong. 199.V Arntz, Dreessen, & De Jong, 1994; Arntz, Dreessen, &
Merckelbach, 1991). The lifting task, on the other hand, might have been fami-
liar and CLBP-patients might have known what they could expect, such that
attention was also allocated to stimuli other than pain. Different pain induc-
tion may have hampered comparability of the studies, nevertheless, for 2 rea-
sons we chose the lifting task in stead of the cold pressor in the second expe-
rimental study. First, the introduction of another source of pain (in the hand)
in CLBP patients might have complicated our findings, as mechanisms like
attention and attribution would involve two different sources. Second, the lif-
ting task seemed to have more ecological validity. Especially because we also
wanted to investigate the influence of pain-related fear, the lifting task was
expected to l>e more relevant to the CLBP patients than the cold pressor task.

Although the manipulation check suggested that the manipulations succee-
ded in lx)th experiments, emotions were differently affected. The manipula-
tion in healthy controls, as hypothesized, resulted in increased negative affect.
In the second experiment, however, negative affect decreased in both failure
and success conditions, which might have been crucial as negative affect was
thought to mediate between failure and pain. Negative affect decreasing after
failure may imply that the manipulation did not impress patients enough to
result in compatible mood. Another explanation may be that the composite
score from the POMS, a common scale to measure negative state affect, was
not sensitive enough to more specific negative emotions as anger and frustra-
tion. Next the role of negative state affect will be further explored.

In neither of the experiments, we found negative state affect to mediate

168



between failure and pain. The hypothesis was that failure feedback would
result in depressed feelings, what would result in increased pain (Brown,
1990; Wade, Price, Hamer, Schwartz. & Hart, 1990). Suppose failure feedback
did bring about negative mood, but the character of this mood was not
depressed but rather angry and frustrated. In a recent study by Janssen,
Spinhoven and Brosschot (2001), an angry state was induced by computer task
and harassing comments in healthy subjects. Pain and pain tolerance were
operationalized by a cold pressor task Results showed some unexpected fin-
dings, in that subjects in the "harassment-condition" had increased pain tole-
rance compared to subjects in the neutral condition. These results are in line
with our findings in CLBP patients following failure feedback Increased tole-
rance and decreased pain avoidance, in line with the results of Janssen et al.
(2001), may have resulted from unintentionally induced anger and frustration,
that in turn resulted from the negative feedback regarding the smial empathy
test. Why anger and frustration cause increased pain tolerance is still subject
to debate One possibility may be increased cardiovascular reactivity, although
findings are contradictory to this respect (Caceres & Burns, 1997; France &
Stewart, 1995; Janssen et al., 2001). Another explanation may be motivational,
in that dissatisfaction and frustration about the earlier task, motivates patients
to improve on the second cold pressor task and to endure despite pain.

Some patients in the second experimental study, namely those reporting
low Negative Affectivity, showed perseverance' after failure. Although perse-
verance may be a very healthy coping style and normally very useful to solve
complex and difficult problems, in the long term perseverance may also have
some negative consequences. By ignoring emotional and physical boundaries,
pain patients may start to wear themselves out, and instead of improving their
functional status, they will increase disability and the probability that new
failure experiences will occur. The vicious circle of perseverance, failure and
increased disability may feed the feeling that the pain problem is out of con-
trol (Aldrich, Eccleston, & Crombez, 2000), which may hypothetically be the
moment that perseverance changes into passivity and helplessness.

In line with the foregoing, and as an extension to the fear-avoidance
model (e.g. Vlaeyen, Kole Snijders, Boeren, & van Eek, 1995b; Vlaeyen &
Linton, 2000), Hasenbring, Marienfeld, Kuhlendahl and Soyka (1994) introdu-
ced the avoidance-endurance model. Contrary to 'avoiders', 'endurers' ignore
their pain, use cognitions which help them to endure (e.g. "get yourself toge-
ther", "don't be such a baby"), as well as endurance strategies (e.g. take no
breaks despite pain, go on with sports at the same level) In stead of inactivi-
ty, they show hyperactivity, which may in the long-term lead to chronification
of pain. Although still quite hypothetical, the distinction between patients who
avoid and patients who endure may be recognized in clinical practice and
both groups may ask for divergent approaches. Questions for future research
might be directed towards these hypothesized distinct groups, e.g. do they
exist? And if so, how are they characterized? Moreover, the role of endurance
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(cognitions and strategies) in pain, may be addressed in prospective designs.
The foregoing hypotheses, although plausible, may question the external

validity of the experimental studies on failure and pain, described in chapter
3 and 4 of this thesis. There are two main features in both experiments that
mainly determine the external validity of the studies. These are the failure
manipulation and the pain induction. The manipulation was successful in that
respect that failure feedback leads to lowered predidions of future achieve-
ment, whereas success feedback leads to elevated predictions of future achie-
vement. Regarding rruxxJ, however, CLBP patients did not show mood com-
patible with the outcomes of the social empathy test. This may implicate that
the subjects did not find failure in social empathy important, or, again another
explanation, the failure experience did not resemble real-life failures. It is ima-
ginable that real-life failure' is far more implicit, regarding the broad spectrum
of daily problems, but in particular elicited by the feeling that one is disabled
and invalidated as a result of pain Moreover, real-life failure may be expe-
rienced repeatedly and continuously, whereas in the experimental study failu-
re feedback was repealed no more than 3 times With regard to pain induc-
tion, lx>tli ilu" cold pressor and the lifting task were found to Ix? valid methods
to induce laboratory pain. Nevertheless, in both experiments, pain avoidance
was operationali/.ed in ways never validated before. Therefore, outcomes must
be cautiously interpreted.

One of the most important differences between the laboratory pain and
chronic low back pain is the fact that pain was acute in the former and could
be escaped from whenever the subject wanted to. Chronic low back pain can
not Ix- escaped from by simply quitting a task but usually appears to be per-
sistent and unpredictable. To that respect, the lifting task might have had the
highest ecological validity as pain was induced by a daily activity next to the
already existing pain.

THE ROLE OF PAIN-RELATED FEAR, (IABORATORY EXPERIMENT AND CROSS-SECTIONAL

STUDY)
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The fear-avoidance model of pain hypothesizes that pain-related fear is an
important predictor of pain avoidance and disability. In Crombez, Vlaeyen,
Meuts and Lysens (199*)). it was found that pain-related fear was more disab-
ling than pain itself One of the research questions was whether the findings
of Cromhez et al. (.1999) could be replicated. Two studies within this thesis
investigated the role of pain-related fear in more detail. First, in the experi-
mental study on failure experiences in CLBP patients, pain-related fear was
added to the hypothetical model of pain report, pain tolerance and pain avoi-
dance. It was found that CLBP patients with high levels of pain-related fear,
measured by means of the TSK (Kori. Miller. & Todd. 1990). reported more
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pain and tolerated the lifting task shorter than patients with low p.iin-related
fear. Most influential in the mtxlel was the pain before lifting (pre-lifting pain),
in that higher pre-lifting pain resulted in increased pain report during the lif-
ting task and decreased pain tolerance When pre-lifting pain was controlled
for. pain-related fear did not predict pain avoidance, probably because pre-lif-
ting pain explained most of the variance.

On the other hand, the cross-sectional study in this thesis (chapter 5)
found pain catastrophizing, here measured by the Pain Catastrophizmg Scale
(Sullivan, Bishop, & Pivik, 1995), to be the most important predictor of func-
tional disability. Although pain intensity, was running up as second predictor
in the model, the functional disability of workers with a new episode of sick
leave as a result of back pain, seems to be most importantly influenced by the
level of pain catastrophizing. In a comparable design, Gheldof et al. (2001)
found pain intensity to have a stronger relation to functional disability than
pain-related fear (TSK), in a sample of 11 IK employees with low back pain.
Although both studies (Gheldof et al., 2001; Van den Hout, Vlaeyen, Heuts,
Sillen, & Willen. 2001b) did not find pain intensity equally important, its role
may not be underrated in these kind of pain populations, who art- still at work
despite pain. It might be hypothesized that pain catastrophizing, pain-related
fear, and hypervigilance (i.e. increased attention towards the source of the
threat, in casu bodily sensations) mediate the influence of subjective pain to
disability (Peters, Vlaeyen, <& van Drunen, 2000; Vlaeyen et al., 1995b; Vlaeyen
& Linton, 2000). This hypothesis, however, may tetter be tested in prospecti-
ve or experimental designs.

For clinical practice, it may be important that valid predictors are detected,
which are changeable without invasive therapy, and can mainly be controlled
by the patient himself. To that respect, pain-related fear offers a number of
possibilities to intervene, such as operant, respondent, and cognitive techni-
ques. One new development may be considered in particular, that is graded
exposure in vivo with behavioral experiments (Vlaeyen, de Jong, Geilen,
Heuts, & van Breukelen, 2001). Remarkably, this technique aims especially at
those patients who report a high level of pain-related fear. Not only the avoi-
dance of personally relevant activities is addressed, but also the irrational idi-
osyncratic thoughts that go along with it. Behavioral experiments and thought
challenging are important techniques applied in this treatment. With regard to
the current clinical trial, it would be interesting to investigate whether the level
of pain-related fear predicted treatment outcome. The more because graded
activity not explicitly included the specific cognitive behavioral techniques
included in graded exposure in vivo, the former might have been less suc-
cessful in changing very high levels of pain-related fear.

THE ROLE OF PROBLEM SOLVING SKILLS, (CROSS-SECTIONAL STUDY)

po5i/»we/y refcr/«/ to/««c//ow«/ </tsalri/i/y m
. ProWfm so/vinx 5/W/s do, AOM^T^T, no/ arfrf
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to /Ae mode/ o//unc/io«a/ </fea&i/i/y, M'6e« pam intensity aw/
ptf/n t<3»/as/ropAfz/nj(( arc mc/u*/«/as pr«/»ctors. /•urf/jermore,
5*///$ do no/ moderate //be Q '̂ecte o/dfltfy s/ress on/wncf
The cross-sectional study described in chapter 5 (Van den Hout et al., 2001b)
could not convincingly subscribe the idea that problem solving and pain disa-
bility, are directly related to one another. Some methodological features may
have interfered with the conclusions. First, the study is cross-sectional, and
must therefore be restrictive regarding the directionality of the results. Second,
problem-solving skills were measured by means of the SPSI-R (D'Zurilla, Nezu,
& Maydeu-Olivares, 1997). The SPSI-R is a self-report measure and may parti-
cularly assess how people think thai problems should be solved, but may not
necessarily assess how they actually behave when confronted with a problem.
Generally, the lack of an observational measure that assesses real-life problem
solving, is one of the needs (if research regarding problem-solving theory and
therapy, and development of a measure as such would lie of great value.
Third, as we suggested in the discussion of chapter 5, functional disability, as
measured by the QHFDS. may be too specific as a dependent variable, as it is
rather quality of life in general that is assumed to be affected. Recently, Shaw,
Feuerstein, Haufler, Herkowitz and Lopez (2001) published a comparable
cross-sectional study, studying the influence of problem solving skills on func-
tional health status, as measured by the SF-12 (Ware, Koskinski, & Keller,
1995). With respect to the main effects of problem solving on functional sta-
tus, both studies (Shaw et al., 2001; Van den Hout et al., 2001b) concluded that
rational problem solving skills, apart from problem orientation, did not play a
role of significance. Although modest, Van den Hout et al. (2001b) found that
a negative problem orientation was related to increased functional disability.
Van den Hout et al. (2001b) did not find an interaction between daily stress
and problem solving. Shaw et al. (2001), however, found two- and three-way-
interactions between several problem-solving scales, symptom severity, and
pain duration. It was concluded that problem solving moderated the influen-
ce of symptom severity on functional health status.

These outcomes (.Shaw et al., 2001; Van den Hout et al., 2001b) may indi-
cate that the role of problem solving is not straightforward but may especially
be sought in indirect pathways, protecting a person against negative influen-
ces on functional .status and quality of life. Moreover, it may be noticed that
not the skills, but the orientation towards problems mattered. Although it may
be obvious that problem orientation and problem-solving skills are intertwi-
ned, remarkably, we did not find studies explicitly unraveling this relationship.
It may be quite possible that the experience of success, while using rational
problem-solving skills, increases a positive orientation towards future pro-
blems. On the other hand, starting with an optimistic point of view and having
confidence in one's capacity to solve problems may improve subsequent acti-
ons to that respect. In line with this, attributional biases ("effort won't help me
to solve this problem") were found to lead at ineffective anempts of problem
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solving coping (Baumgardner, Heppner. & Arkin, 1986; Heppner. Reeder, it
Larson, 1983). Probably, problem orientation and rational problem solving
skills depend on one another and therefore therapy protocols should prefera-
bly incorporate both to yield best effects. Indeed, in a dismantling investiga-
tion by Nezu and Pern (1989), the inclusion of (raining of problem orientation
added significantly to the overall efficacy of PST. More research is needed to
unravel the direct or indirect role of problem solving in pain and disability.

In the foregoing, we examined the hypothesized role of problem solving
with regard to the maintenance of pain and disability. Although rational pro-
blem solving skills were not related to disability, problem orientation was As
problem orientation is a cognitive construct, this may motivate the use of cog-
nitive behavioral techniques to change problem orientation in a |x>sitive direc-
tion. For instance, when a negative thought prevails that one is not able to
bring problems to a good ending, an effective way to change this irrational
thought may be to expose the patient to the actual problem. While ex|x-rien-
cing that he or she is able to solve the problem satisfactory, alternate anil more
positive thoughts may be formulated Problem solving therapy is one of the
methods exposing patients to the problems of everyday life, and training them
in effective problem solving. Conclusions of a randomized clinical trial
(Chapter 6 and 7) will be discussed next.

PROBLEM SOLVING THERAPY AND GRADED ACTIVITY IN NON-SPECIFIC LOW BACK PAIN,

(A RANDOMIZED CLINICAL TRIAL)

«s sMpp/eme>//a/ (WMC M'/»e*n at/oVa* /o
Owe y^j ' ' a/fer //be /n/wwn/ion, pa/i'i'n/.v wvbo reteM**/ fc

ac/iifty ana"proWem so/wn^ //btrapy 6a«" fesx/M nc/»ona/ alvafei'/l/y 'Jb«n pa/awte
u>/?o receiwa" j^raoec/ ac/in/y a«i/ tfrawp eaY/ca//ow. Aforeofvr, »w //be c.v/x'n-

c7/w»ta//y
77?ere MWS MO SMpp/ero
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The conclusions above are supported by the fact that several sensitivity analy-
ses, such as intention-to-treat and per-protocol analyses, had comparable out-
comes. The results also fit into the findings of the systematic review of pro-
blem-solving therapy, in that the supplemental value was apparent in the long
term and the effects were referring to increased quality of life (functional disa-
bility), problem solving skills and general improvements (days of sick leave
and work status). These domains were identified as yielding highest success
rates in the systematic review.

Next, comments regarding methodological issues, external validity of the
study, and limitations will be discussed.
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Table 1. Methodological quality of the RCT

Methodological Criteria list Comment

a. Specification inclusion/exclusion criteria,
bl. Randomization treatment allocation *
b2. Concealment of treatment allocation *

c. Similarity of baseline characteristics *

dl. Description experimental interventions)
d2. Description control intervention(s)
e. Co-interventions comparable *
f. Compliance rate *
g. Blinding of patients *
h. Blinding of outcome assessor *
i. Sort of outcome measures
j. Withdrawal/drop-out rate *
kl. Description short-term follow-up measurement
k2. Length of long-term follow-up measurement *
I. Identical timing of the outcome assessment
m. Adequate sample size for each group
n. Intention-to-treat analysis •
o. Presentation point estimates and distribution

measures

Criteria are specified in methods-section
Randomization scheme is computer-generated
Randomization scheme onh' known to logistic planner,
who is not involved in inclusion procedure
Groups are comparable regarding most important
prognostic factors: age. sex. main outcome measures
Experimental intervention described in methods-section
Control intervention described in methods-section
Not described regarding intervention period
Compliance to the interventions is described and acceptjble
Patients could not know which condition was experimental
Yes, described in methods-section
Self-report, behavioral observations and sick-leave registration
2% at post-treatment. 17% at 12-month follow-up
Yes, post-treatment results
Adequate length of follow-up: 12 months
Yes
N(GAPS) - 58; N(GAGE) - 57 O25 subjects per group)
Yes, dropout imputation on basis of work status
Yes, means and standard deviations are presented

'internal validity criteria.



A) METHODOLOGICAL ISSUES

In chapter 2 we reviewed several RCTs on PST with regard to their methodo-
logical quality. What are the methodological characteristics of our study?
Therefore we used the criteria list applied in the methodological quality assess-
ment of our systematic review, which was based on Van Tulcler el al. (2(XX)).
The methodological quality of he RCT turned out to be high, in that 17 of 18
criteria were scored positive (table 1). In the review in chapter 2, the metho-
dological quality of the studies ranged from 6 to 16 The only criterion, on
which information was not explicitly descrilx*d in the current RCT, was crite-
rion e on co-interventions. Although medical consumption was registered in
the cost-diary, this concerned the year after the intervention, and not the |x-ri-
od during the intervention. Nevertheless, most methodological quality criteria
were addressed in the clinical trial and described in this thesis (chapter 6 and
7), what may further support the reliability of the findings

One critical comment may Ix* that high methodological quality still dtx-s
not guarantee the quality of the intervention provided. As discussed in res-
ponse to the systematic review, a good balance has to be found Ix-tween the
development of an effective treatment and strong methodology to validate
conclusions. In the current RCT, some things can lx- said to assure the quality
of the treatment. These are the extensive treatment protocol, the experience of
the therapists regarding prottxolized cognitive-lxrhavioral therapies, numlxT
and duration of treatment sessions, and supervision of the therapists by the
project manager. Nonetheless, the study lacks a treatment integrity check,
which may be one of its most important shortcomings, liiere is no direct
assessment that the treatment was performed according to the protocol.
Nevertheless, there may be 2 reasons to assume that the I'ST-protocol was per-
formed as intended. First, homework assignments were checked as a compli-
ance measure. An important part of the therapy was spent on explaining new
homework assignments and discussing the ones completed lx*tween treatment
sessions. Homework assignments were linked to the themes discussed in the
accompanying sessions, and could hardly be accomplished without the expli-
cit explanation during the session. As we learned from the compliance assess-
ment, homework assignments were kept up very reasonably by most of the
patients, i.e. 50% of the patients in the GAPS condition completed more than
16 out of 21 homework assignments. Secondly, the manipulation check
showed that problem-solving skills were explicitly changed in the experimen-
tal condition. Although this may not reflect what exactly happened during the
therapy, and how treatment was performed, it increases the plausibility that
the treatment actually trained problem-solving skills.

Another methodological issue that needs further discussion, is the choice
of group education as the attention-control condition. The research question
was very specific on this part, as we wanted to know whether the specific the-
rapy method, i.e. training problem-solving skills, had a supplemental value. In
that sense, we were especially interested in the theoretical meaning of problem
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solving in low back pain patients, which can best be addressed by means of
a dismantling design (Strayhorn, 1987). In such a design, the control condition
had to IK* chosen in a way identical to the experimental condition regarding
graded activity and non-specific features. Moreover, the attention-control
treatment (here group education) should be as similar as possible to the acti-
ve treatment, to produce equal credibility and to create similar expectations
(Turk, Kudy, & Sorkin, 1993) Patients receiving the control treatment should
have visit frequency, contact, and support equivalent to that in the active
treatment. The choice of the attention-control condition is a dilemma for inter-
vention studies, especially when psychotherapy is concerned (Parloff. 1986;
Strayhorn, 1987). First, it is difficult to distinguish specific from non-specific
effects Second we can not Ixr sure that both treatments create the same
amount of non-specific effects. Third, an attention control condition may
include some specific elements as well. And fourth, the therapist cannot be
blinded like in drug efficacy research (Parloff. 1986). Parloff (1986) advises to
choose a known alternate treatment or modality as the attention control, but
preferably this treatment should differ markedly regarding underlying theory,
assumptions, and procedures. The latter is what we tried to achieve when
chtxMitig group education as a control therapy, as it is an alternate therapy that
has a very different rationale and complete different procedure (providing
information versus skills training).

The dismantling design also has some disadvantages. Because both treat-
ment conditions have to IK* comparable regarding other treatment components
in the package (here graded activity) and non-specific elements, the contrast
tietween conditions decreases. Consequently, the power becomes smaller and
a greater sample size is needed to detect differences at a statistically significant
level (Strayhorn, 1987). In the clinical trial discussed here, it is not unlikely that
modest effects were due to reduced contrast between contents of both condi-
tions. Nevertheless, outcomes were all in the hypothesized direction.
Regarding measures that were hypothesized to be specifically addressed by
graded activity (pain-related fear, pain catastrophizing, fear-avoidance, behavi-
oral measures), we did not find supplemental effects of the problem solving
therapy, as expected. However, with regard to problem solving skills and more
general indices of outcome, such as functional status and sick leave, expected
supplemental effects were found. With regard to state negative affect, as mea-
sured by the BDI, we did not find the hypothesized effect. One of the reasons
may lie that BDl-levels were low at pre-treatment and did not allow great
changes anymore (floor effect). Indeed the mean scores on the BDI (A/ - 7.2;
y/) - S.») did not indicate that this group was clinically depressed
(Hoevenaars & Van Son, 1984). Another remark in this context is that the
systematic review concluded that success rates regarding measures referring to
negative affect were low, especially when the population was not a clinically
depressed one (chapter 2 of this thesis).

As it was important that the treatments were equally credible (Turk et al..
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1993), treatment credibility was assessed after the first session when the ratio-
nale had been explained to the patients Remarkably, group education was
rated as somewhat more credible than the problem-solving therapy condition.
At least two explanations might be given for this discrepancy. First, group edu-
cation was developed such that it would be very acceptable and informative
to the patients. To that respect, we did more than our best to create a therapy
that would be as appealing as the problem solving therapy Secondly, group
education has a longer history in the treatment of low back pain, and has
generally become an accepted way of treatment in Dutch health care.
Furthermore, patients in the experimental condition were frequently indicating
that they expected that therapy would include education alnnit the back,
posture and physiology. The introduction of the problem-solving therapy
might not have been what patients expected, and might even have Ixvn con-
sidered as a rather peculiar treatment. Finally, and not in line with Kole-
Snijders et al. (1999), we did not find treatment credibility to lx- predictive of
outcomes. It was our experience, however, that it t<x>k most patients .̂  to <1
sessions to get used to the new approach Credibility might have develo|x*d
during the first sessions, and as a consequence, the measurement during the
first session was not related to what patients eventually thought of the Ihera-
py. Unfortunately, credibility was not reassessed halfway the therapy Post-
treatment, credibility was reassessed with regard to the helpfulness of therapy
to resume activities and work. At this time, credibility was comparable
between conditions, mainly because group education had lower credibility
than in the beginning of the therapy.

Still another threat to internal validity might have been selection bias For
instance, referring physicians could have referred only the smart and highly
educated patients, as they thought the PST demanded a certain level of intel-
ligence. This could have resulted in failure to find interaction effects (educa-
tion x condition). However, education level turned out to IK* normally distri-
buted, and both low- and high-educated patients were presented in the final
sample. Selection bias regarding education therefore did not seem to be an
issue. On the other hand, referrals could have been biased because only the
most alarming cases were referred to the project. Although we had the impres-
sion that this was the case in the first period of the project, the final sample
was normally distributed regarding duration of pain, duration of sick leave,
and disability. The latter may be an indication that referrals were not biased to
that respect.

Finally, we would like to discuss the intention-to-treat analyses and the
choices we made regarding the imputation of missing data. We considered 2
contrasting hypotheses: 1) patients dropped out because they were Ux> disa-
bled to come to the measurement, and 2) patients dropped out because they
had a full return to work, and were too occupied to participate in the research
any longer, or did not want to be remembered of their episode of pain any-
more. Because we were able to link data from the OHS to most of the cases
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that dropped out, we could identify those patients who made a 100% return-
to-work, and thus, for whom the second hypothesis was most plausible. In all
other cases where the OHN reported le.vs than 100% return-to-work, the first
hypothesis was followed, and worst outcomes were imputed. The general rule
for imputation of missing data was therefore linked to the work status of the
patient. We could have chosen to apply a 'worst case scenario' (hypothesis 1)
to all cases that dropped out, which Is a more common way of dealing with
dropout«» However, by doing so, we would probably not have done justice to
the real situation in the group of patients reported 100% return-to-work at the
time of measurement. Moreover, post hoc analyses revealed that the groups,
"100% return-to-work" versus "less than 100% return-to-work", were signifi-
cantly different with regard to disability, negative affect, health care utilization
and days of sick leave at 6- and 12-month follow-up The group with 100%
return-towork, as expected, reported lowest levels. The latter may be an indi-
cation that work status was a valid measure to judge which of the two dropout
hypotheses was most probable.

B) EXTERNAL VALIDITY AND GENERAM/AHON TO CLINICAL PRACTICE

To what extent the results of the trial may be generalized to the treatment of
back pain patients in general? Two aspects will be considered which might
have influenced the external validity of the study. 1) Whether the study sam-
ple represented the target population for which the intervention was initially
designed? 2) Whether the experimental intervention can be generalized to
other treatment settings? Not only the practical feasibility of the project, but
also conclusions regarding the value of problem solving therapy must be con-
sidered.

/ > G'twra/isrtf/oM
At the start of the research in 1 WS, we had a lot of difficulties defining in- and
exclusion criteria to select our target population. Part of the problem was due
to the fact that definitions of acute, sub-acute and chronic pain were based on
either duration of pain or duration of sick leave (Faas et al.. 1996: Spitzer,
LeBlanc. & Dupuis. 19K7). These definitions did not coincide, and as a result
there was a lot of misunderstanding regarding the description of "sub-acute",
the target population of our intervention. Eventually, the inclusion criteria,
which were communicated to the referring physicians, involved both pain and
sick leave duration. 1'ain duration had to Ix* longer than 6 weeks, so that the
first phase, in which natural recovery has the most powerful effect, was pas-
sed. At the same time, sick leave duration might not have exceeded 20 weeks,
so that the employee still would have a reasonable chance to return to his or
her former job. which was one of the aims of the secondary prevention pro-
gram. Taking into consideration the Dutch situation at that moment, the crite-
ria for inclusion were chosen such that the study sample would be a good
reflection of the population at stake. Our initial plan to select only those

178



employees, who were on the sick list for 6 to 12 weeks, soon turned out to
be incompatible with the situation in the Netherlands. Occupational health
services (OHS). which had just been privatized, were helped by an early
return-to-work (< 6 weeks) to satisfy their clients (the firms where our poten-
tial subjects were working at) Moreover, we found out that the natural histo-
ry of sick leave was as whimsically as that of pain. It turned out that there
existed a substantial group of employees who had recurrent short periods of
sick leave and would fit perfectly within the targets of our intervention, which
were among others to reduce sick leave. Therefore, we decided that workers
could be included from the first day of sick leave. Patients who wen- on the
sick list for more than 20 weeks were not included in our study. The maxi-
mum of 20 weeks was chosen because, in the Netherlands, at 26 weeks the
request to assign a disability pension will Ix." discussed lor the first time. With
regard to the generalization of effects, we therefore must bear in mind that
results refer to a group with sick leave duration smaller than 20 weeks, but
pain duration longer than 6 weeks.

It was hypothesized that education level would interact with effects, in that
high-educated patients would profit more from the problem solving condition.
This hypothesis was not confirmed in our study. Can problem-solving therapy
thus he implemented regardless of education level? We think it can, but under
the conditions that therapy contents is kept very practical, therapists use a lot
of examples, and patients are helped to understand how these techniques
could fit into their own lives. This is what therapists in our setting iried to do
and what does not naturally follow from the treatment protocol.

As discussed in chapters 6 and 7 of this thesis, the role of the multidisciplina-
ry team, which was quite experienced in the Ixrhavioral rehabilitation of chro-
nic pain patients, may not be underscored. Next, the importance of disciplines
working together and conveying the same messages, may have been one of
the strengths of the setting in which the current trial was executed. Finally, the
possibilities of PST in primary care and occupational health care may l>e
examined. Especially because these settings tend to lie more accessible and
referrals are more direct as compared to secondary health care settings, they
lend themselves more for early preventive interventions.

c) LIMITATIONS OF THE TRIAL

Hereafter, the lack of a treatment-as-usual condition, and the validity of self-
reported outcomes will be discussed.

By choosing a dismantling design, instead of a no-treatment control, we were
not able to control for natural history and regression to the mean (Turner,
Deyo, Loeser, Von Korff, & Fordyce, 1994). In other words, we do not know
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how patients would have developed when given no extra treatment during the
one-year follow-up. However, there are several reasons to assume that patients
in a treatment-as-usual condition would have had less favorable outcomes than
patient.s assigned to the GAPS or GAGE conditions. First, Graded activity was
shown to be more effective than treatment-as-usual on several occasions
(Lindström et al.. 1992; Linton & Bradley, 1992; Linton. Bradley, Jensen.
Spangfort, & et al., 1989). Because graded activity, as presented in the current
study, is comparable to the protocols of Lindström et al. (1992) and Linton et
al (Linton & Bradley, 1992; Linton et al., 1989), we may cautiously suggest that
graded activity would have been more effective than treatment-as-usual.
Moreover, the course of sick leave of patients included in our study, is much
more favorable as compared to the data of the Quebec taskforce regarding the
natural history of sick leave as a result of back pain (Spitzer et al.. 1987). The
QuelK'C-curve (Spitzer et al., 1987) predicts that patients with a sick leave dura-
tion of about 6 weeks (median score in our sample), have a 50% chance to
return to work within () months In comparison, patient.s in our experimental
group had a 70% chance to have a 1(K)% return-to-work within 6 months, and
86% within 12 months From this comparison we may conclude that we suc-
iiuuliul l<< .intiivuini' u r dk; ilullimi' «.UUIM. Ul' [Jdlll, iVy lllCICdMIl^ CllaiieCi IO

return-to-work.

Z) 7Jbi' (w/fc/ify (/.«'//"-reported OM/cowe*s
The use of self-report measures might have hampered the validity of the
results. What is the evidence that patients really changed their problem-solving
skills? And are patients really less fearful and avoidant with regard to physical
activities and work, or were they only taught not to be fearful, but in fact still
were? The observational measures might have offered a useful addition to the
self-report measures regarding fear-avoidance. Remarkably, sick leave data
from the cost-diary, which were self-reported, were not completely in line with
those of the OHS. As a result, the cost diary did not show effects regarding
days of sick leave, whereas OHS-registration did. This may give reason to
doubt reliability of data sources. First, both sources had to deal with missing
values. In case of the cost-diary, missing values were due to dropout of
patients, which may not have been randomly. At least 18 of 26 week-diaries
had to be returned to the research assistant. In those cases, less than 26 weeks
were filled out (but more than 18 weeks), missing weeks were substituted by
the average score of the available weeks. This might have induced bias, espe-
cially when data imputation was more favorable in one condition than the
other. On the other hand, when data were missing from the OHS report, the
case was removed from the data analyses. As far as we could observe, OHS-
data were randomly missing, i.e. there were no reasons to belief that only the
worst or the best cases dropped out. In conclusion, OHS-data appear to be
more objective, data were randomly missing, and sensitivity analyses had com-
parable outcomes, and therefore OHS-data are likely to tie more reliable than
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data from the cost-diary. In future research, it might be advisable to include
objective sources to the data collection, such that outcomes do not complete-
ly rely on self-reported outcomes.

FURTHER RESEARCH

Problem solving is an iterative loop: solving a problem almost automatically
triggers new questions. This thesis is no exception to this rule Hy answering
the S main research questions, new 'scientific problems' to lie addressed in
future research were identified. Next, we will summarize the questions that fol-
lowed from the studies described in this thesis.
1) Within the population of low back pain patients, there is a demonstrable
group of patients who are characterized by high levels of pain-related fear In
this group avoidance of activities may be a mechanism responsible for high
levels of disability. At the same time, and also recognized as such in clinical
practice, Hasenbring et al. (1994) hypothesized that an endurance-style, with
identifiable cognitions and strategies, may be another mechanism in chronic
pain. First, valid measures are needed to recognize patients with high levels of
endurance. Next, the role of endurance in the chronification of pain and disa-
bility may be studied in prospertive designs as well as experimental studies.
Finally, when the endurance-model is supported by empirical evidence, conse-
quences for treatment may be considered and tested.
2) Was pain-related fear a predictor of treatment outcome in our study? I.e. did
patients with high pain-related fear at baseline profit less from the interventions?
This question may link to the more generally formulated question: What's liest
for whom? Research addressing this question, may help health care professio-
nals to make better choices with respect to the treatment of pain patients. It
may prevent patients shopping from one medical specialist to the other, slow-
ly slipping into the vicious circle of chronic pain.
3) Problem solving skills were measured by means of a self-report measure.
This may raise questions about the validity of the results (eg. were problem-
solving skills really changed?) It would be interesting to develop a structured
observation-method, in which the individual is asked to solve standardized real-
life problems. Such a method could serve as validation of the existing self-
report measures.
4) Prospertive research is needed to unravel the more complex relations be-
tween problem orientation, rational problem solving skills, pain, and disability.
5) The comparison with treatment-as-usual is desirable, the more liecause it
would be most interesting to investigate whether the experimental interven-
tion, as well as graded activity only, would do better than the natural course
of pain, and thus prevent chronic pain disability.
6) What are the costs of such an intensive program that Is guided by various
highly skilled professionals? And do benefits surpass the costs? Interested par-
ties, such as employers, occupational health services, and insurance compa-
nies, will find it most important to know whether the investment in a specific
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program at an early stage of illness, pays itself back in the long term. Especially
where savings of indirect costs (sick leave and disability pensions) are con-
cerned, outcomes of cost-effectiveness may add important information for
policymakers. It would therefore be interesting to execute a cost-effectiveness
study regarding these data.

WHAT ABOUT PROBITJW-SOIVING?

What did the studies included in this thesis teach us about the merits of pro-
blem solving in how we should think about pain and pain treatment? In the
introductory chapter, it was hypothesized that problem solving would influen-
ce a sense of control that people experience about daily stress and life in gene-
ral. Moreover, a positive problem orientation would hypothetically prevent
stress-related avoidance and hence promote functional restoration. This may
Ix: of particular importance in pain patients for the following reasons. First,
active coping is required now the patient is confronted with several hindran-
ces resulting from pain Second, feeling confident in dealing with problems,
and problems at the workplace in particular, may precipitate recovery and
return-to-work Nevertheless, in comparison to a current cognitive-behavioral
IIUKM ol pain, stressing ihc role- of pain-re\aied tear, problem .solving turned
out to play only a minor and indirect role in pain disability (Shaw et al., 2001;
Van den Hout et al., 2001b). How can these findings be interpreted and how
can problem solving and problem solving therapy be situated within current
conceptualizations of pain?

In the current debate on the differentiation of constructs associated with
negative affectivity, Lilienfeld (1996) proposed a hierarchical factor model
(.figure 1), in which lower order traits are nested hierarchically within a higher
order dimension, e.g. anxiety sensitivity nests within trait anxiety. The higher
order dimension, in turn, may covary sufficiently with other traits to form a still
higher order dimension, e.g. negative affectivity (Watson & Clark, 1984). The
lower in the hierarchy, the more specific the factor becomes. Trait anxiety'
would refer to a tendency to react anxiously to potentially anxiety-inducing sti-
muli in general, whereas "anxiety sensitivity' would refer to a more specific
tendency to react anxious to one's own anxiety. Next in the hierarchy, at a
lower order level, anxiety becomes even more specific, e.g. 'concerns regar-
ding physical sensations'. Although variation in the lower order factors may be
largely explained by variation in the higher order factor, the lower order fac-
tor may possess incremental validity in the prediction of more concrete and
delineated outcomes, because it possesses unique variance that is especially
relevant to these outcomes (Lilienfeld, 1996).

According to this model, 'concern about pain" (pain catastrophizing) and
"concern about movement (re) injury would logically nest in the high-order
factor 'concern regarding physical harm'. 'Concern regarding physical harm",
in turn, may nest in injury sensitivity'. The model by Lilienfeld (1996) offers a
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Figure 1. Proposed hierarchical factor model, based on Lilienfeld, Turner, and Jacob (1993, p 172).
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very useful and clear structure to unravel psychological variables sharing vari-
ance in the prediction of more specific constructs within psychopathology.
Moreover, it may help explain current findings regarding the role of problem-
solving and pain-related fear in a model of pain Not only psychological vari-
ables, but also therapies may be classified according to the level at which they
are assumed to intervene

At which level in the hierarchy would problem-solving be situated?
Negative problem orientation may be identified as almost synonymous with
negative affectivity, as the latter was defined as "the disposition to experience
.significant levels of distrevs and dissatisfaction at all times and in any given
situation", and moreover, "to dwell on failures and shortcomings" (Watson and
Pennebaker, 1989). The idea that problem solving may specifically relate to a
higher-order factor, i.e negative affectivity', is supported by the fact that pro-
blem solving therapy was found to be effective in such a broad variety of dis-
orders including depression, conduct disorders, and anxiety. On the other
hand, kinesiophobia which is defined as "an irrational and debilitating fear of
physical movement resulting from a feeling of vulnerability to painful injury or
«•injury", refers to very specific concerns regarding a clearly identifiable sti-
mulus and considered to be a lower-order factor. This explains why kinesio-
phobia and other kinds of pain-related fear possess a greater part of unique
variance with very specific outcomes such as pain disability, as compared to
higher-order factors like negative affectivity'.

Notwithstanding the foregoing considerations, problem-solving therapy
turned out to have supplemental value in the treatment of low back pain pro-
blems. How could these effects be explained, or in other words, at which level
of the I.ilienfeld-model did problem-solving therapy intervene? We already sug-
gested that problem solving would relate to negative affectivity' in terms of a
negative orientation towards stressful events and problems in general. It is not
completely hypothetical to suggest that problem-solving therapy intervened at
this level, Ix-cause we found that indices like negative and positive problem
orientation, significantly changed in our clinical trial. There may be several
explanations for these changes. First, the increase of rational problem-solving
skills may have increased a sense of control ("I can do something about it").
Second, the catastrophes that were expected to happen, especially in patients
who perceive stressful situations as threatening, did not occur when patients
challenged the problems during therapy. In a certain way, the confrontation
with problems that might have been avoided previously, and the challenge of
irrational Ix'liefs that go along with it may have worked as a behavioral expe-
riment, the core ingredient of current cognitive therapy. Finally, changes at a
higher level may Ix* explained by changes in more specific problems at a
lower level of the hierarchy, e.g. regarding work, family, or social situations.
It is not clear, however, how these specific changes would have generalized
to higher levels in the hierarchy.

Finally, and in line with the foregoing, we may formulate a proposal about
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at which level in the hierarchy interventions can best be designed. When the
patient shows elevated levels of pain-related fear, it may be wise to intervene
at this specific level first, with the appropriate techniques that serve the aim
best (e.g. exposure-in-vivo with behavioral experiments; Vlaeyen et al., 2001).
Although changes at a higher level in the hierarchy may have very powerful
and broad effects, according to the Lilienfeld-modei, they may be very hard to
achieve. At the highest level, negative affectivity, as a personality trait, is
thought of as very stable and difficult to change. Since problem solving skills
were applied in more specific and personally relevant problems, problem-sol-
ving therapy may probably have affected lower-order variables as well.
Accordingly, the supplemental value of general interventions such as the pro-
blem solving therapy will for the greater part depend on the personal rele-
vance to the patient. The better the problem-solving rmxlel is applied in spe-
cific problems at a lower level in the hierarchy, the more convincing the addi-
tional effect of the therapy will be.

IN CONCLUSION,

In spite of the modest relationship between problem solving skills and pain
disability, an experimental therapy in which problem-solving skills were trai-
ned, turned out to increase the efficacy of the more physically oriented graded
activity, and consequently, the implementation of problem-solving techniques
in the treatment of low back pain, in combination with graded activity may be
recommended from the findings in this thesis.
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SUMMARY

Low back pain is one of the most widespread and expensive problems of the
western world. Especially chronic pain problems are responsible for high costs
in terms of work loss and disability pensions. In order to prevent chronic pain
disability, the development and evaluation of preventive interventions are of
socio-economic importance. During the last decades, empirical studies contri-
buted to a growing knowledge that psychoMxial variables play an important
role in the development and maintenance of pain problems. Consequently,
cognitive-behavioral techniques were introduced in the management of pain
and shown to tx; effective. Nevertheless, there is still room for improvement
with regard to 1) the secondary prevention of pain, i.e. to intervene early Ix.*fo-
re pain becomes chronic, and 2) to maintain positive treatment effects in the
long term.

In this thesis, pain-related fear and problem solving are introduced as
mechanisms that might be important in the prevention of chronic pain. I rom
a theoretical point of view, avoidance learning is postulated to be one of the
mechanisms that explain the association between pain, stress and eligibility
levels. Several studies have reported on the efficacy of interventions aimed at
reducing the avoidance of activities in pain patients, of which the graded acti-
vity approach is the most known. Additionally, there is evidence that the
effects of graded activity can be improved when the treatment also focuses on
resolving daily hassles and stress for which the patient perceives a lack of con-
trol. Problem-solving therapy is alleged to increase a sense of control in situ-
ations that are perceived as stressful, and with regard to the negative conse-
quences of low back pain. The studies in this thesis will address questions
regarding the role of problem solving and problem-solving therapy in addition
to the contemporary theories and treatment of low back pain.

Chapter 1 introduces the themes that play the leading parts in this thesis:
interpersonal problem solving, low back pain, pain-related fear, failure expe-
riences, and secondary prevention. Next to the state-of-the-art, hypotheses are
formulated about relations between the key themes of this thesis. In particular
the role of problem solving in pain and the application of theoretical models
of pain in corresponding therapies are described. This introductory chapter
concludes with an outline of this thesis and phrases the research questions that
will be addressed in the subsequent chapters.

Chapter 2 systematically reviews the literature regarding the efficacy of
problem solving therapy in mental health care, including behavioral medicine.
Nineteen randomized controlled trials were systematically selected to be inclu-
ded in a methodologically quality assessment and a structured data-extraction
and —analysis procedure. Selected studies cover a wide range of populations
and measures. Internal validity of the studies turned out to be high in only a
small part of the studies (26%). The problem solving therapy was found to be
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effective in most studies (72%), whereas effects were maintained in 80% of the
studies including a follow-up assessment. Remarkably, highest success rates of
the problem-solving therapy were found when the methodological quality was
high Domains in which the therapy yielded the highest success-rates were
problem-solving skills, quality of life, domain specific outcomes, and outcomes
referring to general improvement. Moreover, those protocols including more
than 9 sessions of problem-solving therapy, were the most effective in nearly
l()0% of the comparisons.

Chapter 3 and 4 test the hypothetical model that underlies the randomized
clinical trial that is described in chapter 6 and 7. It is hypothesized that lack of
control, with regard to non-pain-related situations and the experience of
failure resulting from it would result in increased pain and pain behavior.
Chapter 3 replicates a laboratory experiment addressing the question "Does
failure hurt;'" Furthermore, the role of negative affectivity was investigated 1)
as a mood state (mediator), and 2) as a personality trait (moderator). Fifty-four
female students were randomly assigned to one of three conditions: (1)
failure feedback, (2) success feedback, and (3) a neutral control task Failure
.IIKI success ex|H'nences were manipulated by means of an intelligence task.
after which false failure or success feedback was given. Following the mani-
pulation, a second 'blind' experimenter conducted a cold pressor task in order
to obtain pain (intensity, tolerance and avoidance) measures. Outcomes were
in line with the original study, and showed that failure feedback was followed
by increased pain report and decreased pain tolerance as compared to success
feedback. In comparison with the neutral control task, however, no statistical
significant differences were found. The role of negative affectivity, either as a
mediator or moderator, was not confirmed in this study.

Chapter i describes a lalioratory experiment, in which the role of non-
pain-related failure and pain-related fear in chronic low back pain patients was
investigated. Again, the potential role of negative affectivity in the relation be-
tween failure experiences and pain was examined. Seventy-six patients were
divided into high and low pain-related fear groups, and within each group
they were randomly assigned to either failure or success feedback condition.
In the first part of the experiment patients conducted a 'social empathy test',
followed by manipulated false failure or success feedback. Subsequently, a
second experimenter, who was blind to the condition, conducted two lifting
tasks in order to obtain pain report, pain tolerance and pain avoidance mea-
sures. With regard to the influence of failure feedback, outcomes were oppo-
site to the a priori suggested hypothesis: Failure feedback resulted in decrea-
sed pain report and pain avoidance, and increased pain tolerance.
Furthermore, trait negative affectivity mcxlerated the effects if failure on pain
avoidance, in that only those patients without negative affectivity. showed
decreased avoidance during the second lifting task. In the presence of negati-
ve affectivity. neither failure nor success influenced subsequent pain behavior.
The- mediating role of negative affect was not confirmed. In line with current
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literature, pain-related fear resulted in increased pain report and lowered pain
tolerance. Fain intensity preceding the lifting task, was the strongest predictor
with regard to all pain measures. The role of pain-related fear and the unex-
pected findings regarding non-pain-related failure are discussed, as well as
some clinical implications of the findings

Chapter 5 describes the results of a cross-sectional study investigating the
role of problem-solving, exclusively and next to other psychological variables
in the model of functional disability In addition, it was investigated whether
problem-solving moderated the influence of daily stress on functional disabili-
ty. One-hundred-and-rwenty-three employees with a recent new episode of
sick leave as a result of back pain were included in the study. Psychological
variables, i.e. pain-related fear, pain intensity, pain catastrophi/.ing, daily stress
and problem solving, all were individually related to functional disability The
supplemental contribution of problem solving variables to the predictive
model of functional disability, however, was not found, neither could the
moderating role of problem solving Ix* confirmed Pain intensity ami pain
catastrophizing turned out to lie the strongest predictors. Results were discus-
sed in the light of theoretical implications of the findings as well as their
importance to clinical practice.

Chapter 6 and 7 address the question whether problem-solving therapy
has supplemental value when added to graded activity in non-specific low
back pain patients. A randomized clinical trial was conducted in employees
with a recent new episode of sick leave as a result of non-specific low back
pain. Patients were referred to the rehabilitation center by general practitioner,
occupational physician, or rehabilitation physician. In total, 1 IS low back pain
patients were included in the study and randomly assigned to 1) graded acti-
vity + problem solving therapy (GAPS; n - 58) or graded activity + group edu-
cation (GAGE; n - 57). Graded activity is an operant behavioral treatment that
aims to increase activity levels using quota systems. Problem solving therapy
is a cognitive behavioral therapy in which problem-solving skills are taught
according to the mtxlel by D'Zurilla and Goldfried (1971). In the current study,
the problem-solving therapy consisted of 10 ninety-minute sessions. Group
education (attention control) consisted of 10 ninety-minute lessons about
issues related to the back and back pain. Patients were assessed pre-treatment,
post-treatment, and at 6- and 12-month follow-up. Next to assessments at the
rehabilitation center, patients kept a cost diary during the year following the
intervention, and data were retrieved from the occupational health services
regarding sick leave and work status the year preceding and following the
intervention. Primary outcome measures were functional disability, physical
health activities, health care utilization, days of sick leave, and work status.

Chapter 6 in particular focuses on the outcomes of self-report measures,
the cost diary, and behavioral observations. Next to the effect-evaluation, a
process-evaluation was conducted and described in this chapter. The manipu-
lation check showed that the manipulation succeeded in that problem-solving
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skills were exclusively changed in the GAPS condition. At post-treatment, both
conditions significantly improved compared to pre-treatment with respect to
primary and secondary outcome measures. At 6-month follow-up functional
disability still decreased relative to post-treatment, as well as pain behavior in
the GAPS condition. Improvement* sustained at 6- and 12-month follow-up.
Next, between-group differences were evaluated. The supplemental value of
problem-solving therapy lx?came clear in the long term, at 12-month follow-
up: Patients in the GAPS condition reported significantly less functional disa-
bility (KIX^), and relatively more patients in this condition had a clinically rele-
vant improvement in relation to pre-treatment functional disability scores.
Moreover, according to the cost diary, a higher proportion of patients in the
GAPS condition performed physical health activities during the second half-
year follow-up. However, regarding health care utilization and days of sick
leave, lx>ih assessed by means of the cost diary, the hypothesized supple-
mental value of the problem solving therapy was not found. Intention-to-treat
and per-protocol analyses, confirmed findings regarding primary outcomes.
The process evaluation found patients in GAPS and GAGE conditions equally
content about therapy and their personal improvement. Nevertheless, more
patients in the GAGK condition agreed that the therapy came up to their
expectations, and that therapy goals were attained. Finally, methodological
issues and suggestions for further research and clinical practice are discussed
in the final part of this chapter.

Chapter 7, also addresses the supplemental value of problem-solving the-
rapy, but in this study, data from an objective data source (occupational health
services) are used to evaluate outcomes regarding days of sick leave and work
status. Data from 84 of 1 IS patients included in the study were retrieved from
the occupational health services' registration. Baseline characteristics of the
patients involved in this part of the evaluation did not differ from the original
sample neither was the randomization violated. Although both conditions
decrease days of sick leave during the first half-year following the intervention,
this decrease is exclusively continued in the GAPS condition during the second
half-year. Patients who received problem solving therapy in addition to graded
activity, had significantly less days of sick leave, both as a result of back pain
and in general, than those who did not receive the additional problem-solving
therapy. Sensitivity analyses confirmed these findings. Finally, the work status
of patients is described one week before the intervention, at 6- and 12-month
follow-up. In line with previous findings, differences between treatment con-
ditions are most striking one year after the intervention, favoring the GAPS
condition. First, 86% of patients in this condition made a 100% return-to-work
as compared to 67% in the GAGE condition. Second, a remarkably lower pro-
portion of patients in the GAPS condition received disability pensions after one
year. i.e. 9 versus 21% in the GAGE condition. Both chapters 6 and 7 reveal
that the problem solving therapy demonstrated to have supplemental value in
addition to graded activity. With regard to days of sick leave, data of the cost
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diary were not in agreement with thcxse from the (Kcupational health services,
in that an effect was exclusively found in the latter. The difference is discus-
sed. The chapter closes with some recommendations in the light of the secon-
dary prevention of pain and further research.

Chapter 8 summarizes the answers to research questions addressee! in this
thesis. Of each chapter, conclusions and major points of discussion a a* des-
cribed. With regard to the randomized controlled trial, methodological issues,
external validity, generalization to clinical practice, and limitations are discus-
sed. Furthermore, suggestions are made for questions to tx- adda-ssed in fur-
ther research. Finally, this chapter concludes with a general consideration put-
ting problem solving in a broader perspective regarding its contribution to the-
oretical models of pain, as well as to the treatment of pain patients.
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SAMENVATTING

Lage rugpijn is een van de meest wijdverbreide en dure gezondheidsklachten
van onze westerse samenleving. Met name de chronische rugpijn is verant-
woordelijk \(x»r hoge kosten in ternien van ziekteverzuim en arlx-idsonge-
schiktheid. Ten einde chronische pijn te v<x>rkomen, is de ontwikkeling en
evaluatie van preventieve interventies van individueel en sociual-economisch
belang. In de afgelopen decennia heeft empirisch onderzoek aangeux>nd dat
psychoscxiale factoren een belangrijke invloed heblx-n op pijn, en lift chro-
nisch worden van pijn. Hieruit voortvloeiend werden met suites, cognilief-
gedragsmatige technieken geintrcxiuceerd in de behandcling van pijn.
Desalniettemin is er mimte v(x>r verlx*tering wai Ix-treft 1) de secundaire pa*-
ventie van pijn, ofwel het vr<x*gtijdig intervenieren voordat liet prix.es onom-
keerbaar wordt, en 2) het behoud van effecten op de längere termijn.

In dit proefschrift worden pijn-gerelateerde vrees en het oplossen van pro-
blemen geintrcxiuceerd als potentieel Ix-langrijke mechanismen in hei verklä-
rende m<xJel van chronische pijn. In het biopsychosocialc model van pijn,
wordt vermijdingsgedrag gezien als een lx*langrijke link tussen pijn, stress en
functionele beperkingen. Verschiliende studies heblx-n inmiddels aangetoond
dat interventies die erop gericht zijn om de vermijding van acliviieiten te
doorbreken, zoals graded activity, effectief zijn. Tevens werd gevonden dat de
effectiviteit van graded activity vergroot kan worden wanneer de Ix'handeling
zieh ook zou richten op stressvolle gebeurtenissen en alledaagse problemen
voor welke de patient een gebrek aan controle ervaart. Van de probleemop-
lossende vaardigheidstraining wordt beweerd dat deze het gevoel van contro-
le vergroot in situaties die als stressvol worden ervaren, zoals bijvoorlx*eld de
negatieve consequenties van läge rugpijn. De studies in dit proetschrift heb-
ben alien tot doel om antwoorden te vinden op vragen Ix t̂reffende de rol van
probleem-oplossen en de probleemoplossende vaardigheidstraining in de
bestaande theoretische modellen en lx;handelingen van läge rugpijn.

Hoofdstuk 1 introduceert de thema's die een hoofdrol spelen in dit proef-
schrift: interpersoonlijke problem solving, läge rugpijn, pijn-gerelateerde vrees,
faal ervaringen, en secundaire preventie. Naast de state-of-the-art, worden
hypothesen gevormd over mogelijke relaties tussen de h<x>fdthema'.s van dit
proefschrift. In het bijzonder de rol van probleem oplossen bij pijn, en de tex;-
passing van theoretische pijn-modellen in corresponderende therapieen, wor-
den beschreven. De algemene intrcxluctie wordt besloten met een overzicht
van het gehele pr<x?fschrift en formuleert de onderzex^ksvragen die in de
achtereenvolgende hoofdstukken aan IxxJ zullen komen.

Hoofdstuk 2 geeft een systematisch overzicht van de literatuur betreffende
de effectiviteit van probleemoplossende vaardigheidstraining in de geestelijke
gezondheidszorg. met inclusie van de medische psychfilogie. Negentien
gerandomiseerde en gecontroleerde trials werden systematisch geselecteerd.

211



Vervolgens werd een methodologische kwaliteitsmeting en een gestructureer-
de data-extractie en -analyse prcxedure uitgevoerd. De geselecteerde studies
omvatten een brede verzameling van populaties en uitkomstmaten. De metho-
dologische kwaliteit van de studies Week siechte in een klein gedeelte van de
studies (26%) als hcxjg te worden gekwalificeerd. De probleemoplossende
vaardigheidstraining kwam in de meeste studies als meest effectief naar voren
(72%), terwijl in H0% van de studies waarin <x>k een follow-up meting was
opgenomen, effecten behouden bleven op de längere termijn. Opvallend wer-
den de hoogste successcores Ix-haald in die studies die tevens een hoge
methodologische kwalileit hadden. Uitkomstmaten waarop de probleemop-
lo.HM.-nde vaardigheidstraining de beste effecten liet zien waren: probleemop-
lossende vaardigheden, kwaliteit van leven, domein specifieke uitkomsten, en
uitkomsten die refereerden aan een algemene vooruitgang. Tenslotte bleken
protiK'ollen waarin de probleemoplossende vaardigheidstraining bestond uit
nicer dan 9 sessies, hel meest effectief in bijna alle vergelijkingen.

Hoofdstukken 3 en 4 testen een aspect van de theoretische gedachte die
ten grondslag ligt aan de gerandomiseerde en gecontroleerde trial welke in de
hooldstukken (> en 7 Ixvschreven /aI worden. Kr wordt verondersteld dat een
gcbick aan crvaren controle met Ix-trekking tot met aan pijn gerelateerde situ-
aties en de faalervaring die daarvan het gevolg is, zou leiden tot een toename
van pijn en pijngedrag

Moofdstuk 3 is een replicatie van een laboratorium experiment welke een
antwoord wil geven op de vraag "Doet falen pijn?". Verder wordt de rol van
negatieve affectiviteit onderzocht, ten eerste in de betekenis van stemming op
een Ix-paald moment (mediator), en ten tweede als persoonlijkheidstrek
(moderator). Vierenvijftig eerstejaars studentes werden at random verdeeld over
3 condities: (1) faal feedback, (2) succes feedback, en (3) een neutrale contro-
le taak. Faal- en succeservaringen werden gemanipuleerd door middel van een
intdligentietest, waarna valse' faal- of succes-feedback gegeven werd.
Onmiddellijk na de manipulate, voerde een tweede geblindeerde experimen-
tator een 'cold pressor" taak uit om pijnmaten (intensiteit, tolerantie, en ver-
mijding) te verkrijgen. De uitkomsten waren in overeenstemming met de uit-
komsten zoals die gerapporteerd werden in de originele Studie. Er werd
gevonden dat faal-feedback inderdaad leidde tot verhoogde pijnrapportage en
verlaagde pijn tolerantie in vergelijking tot succes-feedback. Echter, in verge-
lijking tot studentes die een neutrale controle taak hadden gehad, werden
geen statistisch significante verschillen gevonden. De veronderstelde rol van
negatieve affectiviteit, als moderator of mediator, werd niet gevonden in deze
Studie.

Hoofdstuk 4 beschrijft een laboratorium experiment waarin de invloed van
niet aan pijn gerelateerd falen en pijn-gerelateerde vrees werd onderzocht in
een groep van chronisch läge rugpijn patienten. Opnieuw werd de rol van
negatieve affectiviteit. als mediator en moderator, in relatie tot faalervaringen
en pijn bestudeerd. Zesenzeventig patienten werden eerst onderverdeeld in 2
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groepen met respectievelijk een hoge en een läge mate van pijn-gerelateerde
vrees. Binnen elke groep werden patienten vervolgens at random verdeeld in
een faal- dan wel een succes-feedliack conditie. In het eerste gedeelte van hot
experiment voerden de patienten een sociale empathie test" uit, gevolgd dtx>r
gemanipuleerde valse' faal- of succes-feedback Yervolgens voerde een
rweede experimental, die geblindeerd was, 2 tiltaken uit met als doel pijn-
rapportage. pijntolerantie. en pijnvermijding te scoren. Met betrekking tot de
invloed van faal-feedback. waren uitkomsten in tegenstelling tot de a priori
gestelde hypothesen: Faal-feedback leidde tot een verminderde pijni.tp|>orta-
ge en -vermijding. en een verrux>gde pijntolerantie. Verder werd gevondcn dal
negatieve affectiviteit de eiferten van falen op pijnvermijding modereerde, dat
wil zeggen dat alleen patienten die niet gehinderd werden door de aanwe/ig-
heid van trek negatieve affectiviteit, verminderde vermijding toonden lijdens
de 2e tiltaak. Echter, in de aanwezigheid van negatieve affectiviteit, lx?in-
vloedde noch falen noch succes, het daarop volgende pijngedrag. De meilie-
rende rol van een negatieve stemming werd niet gevonden. In aansluitmg op
de bestaande literatuur, bleek pijn-gerelateerde vrees te re.sulteren in een ver-
hoogde pijnrapportage, en een verlaagde pijntolerantie Opmerkelijk was dat
de pijn die gerapporteerd werd voorafgaande aan de tiltaak, dc- sterkste voor-
speller was van alle pijnmaten. In de discussie worden de rol van pijn-gerela-
teerde vrees, en de onverwachte bevindingen met lx?trekking tot niet aan pijn
gerelateerd falen besproken, evenals enkele klinische implicaties van de
bevindingen.

Hoofdstuk 5 beschrijft de resultaten van een cross-sectionele studie waar-
in de invloed van probleem oplossen op functioned lx*perkingen wordt
bestudeerd. Zowel de afzonderlijke bijdrage van probleem oplossen, als de
toegevoegde waarde aan een psychologisch model worden onderzcxht.
Daarnaast wordt onderzocht of de invloed van alledaagse problemen op func-
tionele beperkingen wordt gemodereerd door probleem oplossen Monderd-
en-drieentwintig werknemers die niet langer dan 20 weken het werk ver-
zuimden als gevolg van läge rugpijn, werden geincludeerd in deze studie.
Psychologische variabelen, namelijk pijn-gerelateerde vrees, pijn intensiteit,
pijn catastroferen, alledaagse problemen, en probleem oplossen, bleken alien
afzonderlijk gerelateerd aan de mate van functionele beperkingen. De toege-
voegde bijdrage van probleem oplossen aan het voorspellende model van
functionele beperkingen, werd echter niet gevonden. Tevens werden geen
aanwijzingen gevonden voor de veronderstelde m<xlererende rol van pro-
bleem oplossen. Pijn intensiteit en pijn catastroferen bleken de sterkste voor-
spellers in het model. Deze resultaten worden besproken in het licht van
theoretische overwegingen als ook wat betreft de klinische betekenis van de
bevindingen.

Hoofdstukken 6 en 7 richten zieh op de vraag of probleemoplossende
vaardigheidstraining een meerwaarde heeft wanneer deze wordt toegev<x;gd
aan graded activity, bij aspecifieke läge rugpijn patienten. Een gerandomi-
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seerde en gecontroleerde trial werd uitgevoerd bij werknemers die recentelijk
het werk waren gaan verzuimen als gevolg van läge rugpijn. I)e werknemers
werden verwezen d<x>r huisarts, bedrijfsarts. revalidatiearts. of een combinatie.
In het totaal werden 115 läge rugpijnpatienten geincludeerd in de Studie en at
random toegewezen aan een van twee conditie.s: 1) graded activity + pro-
bleemoplossende vaardigheidslraining (GAPS; n - 58). of 2) graded activity +
groepseducatie (GAGE; n - 57). Graded activity is een operant gedragsmatige
hehandeling welke gericht is op het stapsgewijs verhogen van activiteiten-
niveatis volgens een van tevoren vastgesteld individueel schema.
Problecmoplossende vaardigheidstraining is een cognitieve gedragstherapie
waarin probleemoplossende vaardigheden worden getraind volgens een m<xlel
van D'Zurilla en Goldl'ried (1971) In de huidige Studie werd de probleemop-
lossende vaardigheidstraining in een groep uitgevoerd en bestond uit 10 sessies
van 1,5 nur Groepseducatie (aandachts-controle) bestaat eveneeas uit 10
gr<lepssevsies van 1,5 nur waarin thema's gerelateerd aan de rug en aan rugpijn
worden Ix'.sprokcn. Patienten werden gemeten vtx>r- en onmiddellijk na de
Ix-handelmg, en tijdens 6- en 12-maanden follow-up metingen. Behalve de
melingen in lie! revalidatiecentnim. hielden de patienten een kostendaglxx-k bij
gedurencle lief |aar na de interventie, en werden data opgevraagd bij de lx"tref-
fende AKHO-diensten met lx-trekking tot ziekteverzuim en werkstatus gedu-
rende het jaar voor en na de behandeling. Primaire uitkomstmaten waren de
male van functionele lx*perkingen, fysieke gezondheidsactiviteiten, medische
consumptie, verzuimdagen, en werkstatus.

Hoofdstuk 6 beschrijft in het bijzonder de resultaten betreffende de zelf-
rap|x>iiage maten, het kostendagboek, en de observatiematen. Naast de effect-
evaluatie worclt in dit hcx>fdstuk tx>k een prcxesevaluatie beschreven. De mani-
pulatie check tcx>nde aan dat de manipulatie geslaagd was, dat wil zeggen dat
probleemoplossende vaardigheden alleen in de GAPS conditie toegenomen
waren. Ten lijde van de nameting waren beide condities significant
verändere! ten opzichte van de voormeting met tx^trekking tot primaire en
secundaire elTectmaten. Zes maanden na de interventie is de mate van functio-
nele Ix-perkingen nog steeds afgenomen ten opzichte van de nameting, even-
als pijngedrag in de GAPS conditie. De verbeteringen blijven in Ix-ide condities
lx'houden op de längere termijn. een jaar na de interventie. Vervolgens wordt
het verschil tussen ixMde condities geux^tst. IX" meerwaarde van probleemop-
lossende vaardigheidstraining wordt duidelijk tijdens de 2e follow-up meting,
12 maanden na de interventie: patienten in de GAPS conditie rapporteerden sig-
nificant minder functionele beperkingen (RDQ), relatief meer patienten in deze
conditie hadden een klinisch relevante verbetering ondergaan ten opzichte van
de voormeting. Iknendien rapporteerden een groter percentage van patienten
in de GAPS conditie dat zij fysieke gezondheidsactiviteiten (kostendagboek)
hadden uitgevixrd tijdens het 2e halfjaar na de interventie. Met betrekking tot
medische consumptie en ziekteverzuim (.kostendagboek). bleef de veronder-
stelde meerwaarde van de probleemoplossende vaardigheidstraining uit. Zowel
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de intention-to-treat analyse als de per-protocol analyse bevestigden de eerder
gevonden meerwaarde van de probleemoplossende vaardigheidstraining. l)t?
procesevaluatie toonde aan dat patienten in Ix-ide condities even tevreden
waren over de therapie en hun perscx>nlijke verbetering IXvsalniettemin, bleek
ook dat meer patienten in de GAGF conditie aangaven dat tie them pie aan hun
verwachtingen had voldaan en dat therupiedoelen waren Ix-reikt. Ten slotte
worden metluxlologische issues, en suggesties \(x>r verder onder/tx-k en voor
de klinische praktijk hesproken in de laatste paragraaf van dit hoofdstuk.

Hcx>fdstuk 7 rieht zieh, zoals het vorige h(x>t'dstuk. op de vr.iag of pro-
bleemoplossende vaardigheidstraining een meerwaarde heett wanneer deze
wordt toegevoegd aan graded activity. In dit hoofdstuk echter, worden data van
een objeetieve bron (de ARBO-diensten) gebruikt oni uitkoinsten met Ix'trek-
king tot verzuimdagen en werkstatus te evalueren Data van H» van de oor-
spronkelijk 115 geincludeerde patienten werden verzameld uit de verzuimre-
gistratie van de ARBO-diensten. Demografische varialx-len en scores op de
voormetingen verschulden niet tussen de groep Ix'trokken in dit deel van de
Studie, en de oorspronkelijke grix-p. Ook de rundomisatic check wees uit dat
de patienten in beide condities niet van elkaar verschulden v<x»rafgaande aan
de interventie. Ondanks het feit dat lx*ide condities een afnaine lalen zien van
het aantal verzuimdagen in het eerste halfjaar na de interventie ten opzichte van
de voormeting, zet deze afname alleen door in de GAPS conditie tijdens het 2e
halfjaar na de interventie. Wanneer rekening wordt gehouden met de scores in
het halfjaar vcx>rafgaande aan de interventie, hadden patienten die problcem-
oplossende vaardigheidstraining ontvingen in aanvulling op graded activity,
significant minder verzuimdagen, zowel als gevolg van rugpijn en in het alge-
meen, dan patienten die de probleemoplossende vaardigheidstraining niet ont-
vingen. Sensitiviteitsanalyses lx-vestigden deze resultaten. Tenslotte werd de
werkstatus van patienten beschreven in de week voorafgaande aan de inter-
ventie, en 6. en 12 maanden nä de interventie Overeenkomstig met andere
resultaten, zijn de verschillen tussen de condities ook nu weer het opvallendst
een jaar na de interventie, ten voordele van de GAPS conditie. Ten eerste blijkt
dat 86% van de patienten in deze conditie weer volledig terug aan het werk is
ten opzichte van 68% in de GAGE conditie. Ten tweede. maar h(X)gst relevant,
blijkt dat veel minder patienten in de GAPS conditie arbeidsongeschikt zijn
geraakt (WAO) na een jaar, dan in de GAGE conditie, respectievelijk 9 versus
21%. Beide hcxjfdstukken. 6 en 7. onthullen dat de probleemoplossende
vaardigheidstraining een meerwaarde heeft voor läge rugpijnpatienten, als Ux--
voeging aan graded activity. Met betrekking tot verzuimdagen, waren de uit-
komsten van het kostendagb<x?k niet in overeenstemming met die van de
ARBO-diensten. I)e meerwaarde van de probleemoplossende vaardigheids-
training werd uitsluitend gevonden in de laatste. Het verschil in uitkomsten
wordt besproken. Tenslotte worden in de discussie enkele aanbevelingen
gedaan ten aanzien van de seeundaire preventie van pijn en vervolgonderzoek.

Hoofdstuk 8 vat de antwoorden op de verschillende onderzx^eksvragen die
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aan bod kwamen in dit proefschrift samen. Per hoofdstuk worden de conclu-
des en de belangrijkste discussiepunten besproken. Met betrekking tot de
gerandomiseerde en gect)ntroleerde trial worden, i) methodologische issues,
ii) de externe validiteit en de generalisatie naar de klinische praktijk, en iii) de
tekortkomingen van de studie. besproken. Verder worden suggesties gedaan
Ixrtrefiendc vragen voor toekomstig onderzoek. Tenslotte besluit dit hoofdstuk
met een algemene beschouwing waarbij probleem oplossen' in een breder
perspectivf worden geplaatst lx*treffende de bijdrage in theoretische modellen
van pijn, maar ook wat betreft de behandeling van pijnpatienten.
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