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Estimates suggest that over 60 million Americans suffer from
some type of chronic pain sufficient to impact significantly

on their lives (1). Not only does chronic pain adversely affect
pain sufferers’ physical and psychological well-being, it also
costs billions of dollars to society in lost productivity, health
care expenditures, disability compensation, and tax revenues.
The health care costs incurred by chronic pain patients range
from $500 to $35,400, with the average being $13,284 annual-
ly (2). These expenditures do not include the costs of surgical
procedures. Surgical procedures add substantially to health
care expenses. For example, the most prevalent complaint of
patients (40%-60%) is some form of back pain. The cost for
lumbar surgery is approximately $15,000 with a total of almost
$325 billion annually spent on surgery for chronic back pain
patients alone (3). Furthermore, health care consumption fol-
lowing initial surgery may increase for some patients due to
iatrogenic complications. Significant complications requiring
additional surgery are relatively common. Research indicates
that up to a third of the operations performed for back pain
result from pain secondary to an original surgical procedure
designed to alleviate pain (4).

Chronic pain is especially difficult to treat successfully.
Despite major advances in knowledge of sensory physiology,
anatomy, and biochemistry along with the development of
potent analgesic medications and other innovative medical
and surgical interventions, relief for many pain sufferers
remains elusive. The lack of satisfactory outcomes from the
traditional medical, pharmacological, and surgical approaches
was an impetus to the development of specialty treatment
facility – Multidisciplinary Pain Centers (MPCs) to treat
patients with recalcitrant pain problems. Over 400 pain treat-
ment facilities have been established in the United States with
an additional 1000 worldwide. A wide range of treatments is
provided at these facilities. The estimated average cost for an
outpatient treatment by pain specialists is $8,100 (5).
Extrapolating from available survey data, I estimate that over
$1.5 billion is spent annually on treatment at specialized facil-
ities. The largest majority of patients treated at MPCs have
pain of musculoskeletal origin. Up to 40% report that their
symptoms began following a trauma such as a motor vehicle
accident (MVA).

Rehabilitation programs – Interdisciplinary Pain
Rehabilitation Programs (IPRPs) that address pain reduction,

functional restoration, and improvement in quality of life as
alternatives to treatments designed primarily to substantially
reduce, if not eliminate pain, have received a great deal of
attention. One fundamental concept common to rehabilita-
tion of chronic pain patients is the understanding that patients
with complex pain problems are best served by a team of spe-
cialists with different health care backgrounds. The report of
pain is not just the result of body damage but has psychological
and environmental origins as well. Thus, IPRPs treat not only
the experience of pain but also associated patient distress, dys-
function, and disability associated with chronic pain.
Although there is no standard protocol for IPRPs, they all tend
to include a core group of health professionals including physi-
cians, physical therapists, and psychologists.

It is reasonable to consider the question of the effectiveness
of IPRPs. Asking whether IPRPs are generally effective, how-
ever, may be an inappropriate way to phrase the question of
whether they are worthwhile. It might be more appropriate to
broaden the question to ask how effective are pain treatment
facilities compared to alternative treatments and on what out-
come criteria. That is, we can ask how effective are IPRPs
compared to alternatives such as surgery, neuroaugmentation
procedures, and long-term drug therapies on reduction in pain,
reduction in medication and health care utilization, increased
physical activity, closure of disability claims, and return to
work.

Several reviews and meta-analyses on treatment outcome
studies have evaluated the clinical and cost effectiveness of
IPRPs (6-8). Despite the recalcitrance of the pain problems of
the patients treated, the outcome data generally support the
efficacy of IPRPs on a range of criteria including pain reduc-
tion, improvements in functional activities (e.g., activities of
daily living, return to work), alleviation of depression, lessen-
ing of health care consumption, and termination of disability
claims. IPRPs and more conventional measures have about the
same effect on alleviating pain. It is important to acknowledge,
however, that none of the tools – drugs, regional anesthesia,
surgery, and rehabilitation – currently available consistently
eliminates pain in all pain sufferers.

IPRPs appear to be more effective than pharmacological
and surgical approaches in significantly reducing health care
consumption, resulting in the closure of disability claims,
increasing functional activities, and helping patients return to
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work. Interestingly, the improvements observed at IPRPs have
been achieved along with concomitant reductions in opioid
medication consumption. It is particularly noteworthy that
reductions in pain observed occur in conjunction with lessen-
ing analgesic use.

IPRPs have also been shown to be more cost-effective than
patient education and physical therapy alone, surgery, neu-
roaugmentative procedures (i.e., spinal cord stimulators,
implantable analgesic pumps), and prescriptions for long-term
opioid medication (9). One factor contributing to the compar-
ative cost benefits for IPRPs, in contrast to neuroaugmentative
modalities and long-term opioid therapy, is that no additional
medical monitoring of patients treated at IPRPs is required.

To illustrate the differences in treatment outcomes between
IPRPs that focus on rehabilitation and conventional alterna-
tives, I note that, based on a meta-analysis of 65 published
studies of the outcomes of IPRPs that included 3089 patients,
45%-65% of patients treated at IPRPs return to work following
treatment (6). These results can be compared to studies report-
ing that only 20% of patients return to work following surgery
for pain and 25% return to work following implantable pain
control devices. Studies have reported that a significant per-
centage of chronic pain patients treated with surgery report
that their pain is worse following surgery (10).  Subsequent
operations do not guarantee resolution of pain with some stud-
ies acknowledging the poor results achieved for reoperations.

There are no randomized control trials demonstrating the
effectiveness of long-term opioids and little evidence at all to
support the success of long-term use of opioids in improving
patients’ functional outcomes including return to work.
Moreover, in contrast to alternatives such as surgery and neu-
roaugmentative procedures that report complications of treat-
ment ranging up to 50%, there are also no reported iatrogenic
consequences for IPRPs. The results of the meta-analysis men-
tioned (6) above indicate that following treatment at IPRPs,
patients required one-third the number of surgical interven-
tion and hospitalizations compared to patients treated by alter-
native medical and surgical care. Furthermore, treatment at
IPRPs resulted in closure of disability claims for one-half of
those receiving disability at the time of treatment. Even at
long-term follow-up, patients who are treated in pain rehabili-
tation programs appear to function better than 75% of chron-
ic pain patients treated by alternative treatment approaches.

Based on extrapolations from the data from 3089 patients
treated at IPRPs included in one meta-analysis (6), I estimate
that savings in excess of $20 million would be achieved based
on reductions in health care consumption and indemnity costs
during the first year following treatment, even after factoring
the cost of treatment at IPRPs. Considering the average age of
the patients treated by pain specialists is 45, the anticipated
savings until age 65 would exceed $248 million. If I use the
same assumptions for the estimated 175,000 patients treated at
IPRPs in the United States, then the financial savings would
exceed $11 billion in the first year following treatment alone.

Most IPRPs include a broad range of components within a
single rehabilitation package. Further research is needed to iso-
late the shared components of various successful treatment
programs. There are no data available identifying the charac-
teristics of patients who would most likely benefit from any of

the pain treatment methods available. What are needed are
studies that answer the question: what treatments delivered in
what ways are most effective for patients with what set of char-
acteristics? Successful answers to this question will permit
more clinically effective and cost effective ways to treat the
difficult population of patients with chronic pain.

We know that treatment of chronic pain patients is difficult
and costly. This insight should give greater impetus to preven-
tion. Namely, which people are at risk for chronic pain and dis-
ability following initial symptom onset and what types of
interventions can be developed and implemented to prevent
those at risk individuals for going on to chronicity. These ques-
tions seem particularly appropriate when we consider people
who have suffered whiplash injuries following MVAs.

Prospective studies have shown that between 24% and 62%
(11-12) of whiplash victims initially presenting to a trauma
unit or physicians’ offices continue to be symptomatic for
extended periods following MVAs. Epidemiological research
indicates a 33% risk of continued symptoms at approximately
three years following an MVA (13). Thus, it appears to be rea-
sonable to estimate that between 24% and 33% of patients will
have chronic physical symptoms over a year after sustaining a
whiplash injury.

What factors predict chronicity? If we had an answer to this
question we might be able to design a program and intervene
selectively to prevent the development of chronic pain and
disability. Research evaluating factors predictive of chronicity
in whiplash associated disorders (WADs) symptoms are equiv-
ocal. A number of variables have been reported to be signifi-
cant predictors of chronic WAD symptoms including physical
(e.g., multiple injuries and initial symptoms [11-14]), demo-
graphic (sex, age, marital status [15-17]), and accident-related
factors (e.g., being in collision involving fatality or severe
injury [14-16]). Some studies failed to replicate these findings
(18-19). Other factors immediately following the accident
such as neck pain or stiffness, headache, intercapsular pain,
and differences in speed between motor vehicles were not pre-
dictive of chronicity of symptoms.

Early reports have suggested that pre-existing psy-
chopathology or neurotic features might be the underlying
mechanisms for unremitting WAD problems (20-21). Pre-
existing emotional disturbances, coupled with medical compli-
cations does appear to predict chronicity of WADs at least for
some individuals. However, the results of other studies impli-
cate psychological symptoms as concomitants rather than pre-
cursors to chronic symptoms after WAD. Initial reaction to the
accident, rather than the pre-existing psychological status, has
been shown to predict chronicity (11-22). However, pre-
existing psychological status may predispose some individuals
to chronic emotional disturbances following an MVA. For
example, acute emotional distress has been shown to be relat-
ed to pain severity one month following an MVA (23). These
results suggest that an early intervention to help whiplash vic-
tims adjust emotionally may reduce the likelihood of develop-
ing long-term WAD symptoms and disability.

Research investigating the evolution of chronic pain due to
musculoskeletal injury suggests that initial emotional reactivi-
ty, particularly fear of reinjury and subsequent activity avoid-
ance, contribute significantly to unremitting pain and
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persistent disability (24). Based upon this model, early inter-
ventions targeting reduction of fear and subsequent avoidance
of activity for injury victims have been shown to prevent
chronic musculoskeletal pain and disability resulting from back
injury. The model also suggests that people prone to negative
emotional responses are at risk of experiencing elevated levels
of fear and anxiety and consequently may be predisposed to
develop WADs. Thus it appears that anxiety, fear of pain, and
fear of injury or reinjury may be important contributors to
chronicity.

The underlying premise of the anxiety-based model is the
central role of fear of pain and in particular the fear that phys-
ical activity will cause pain and (re-)injury. Thus, fear of pain
may lead to long-term avoidance of activities. The decondi-
tioning that results from such avoidance may lead to greater
disability.

Exposure to activity is adaptive and necessary to reduce fear
and promote recovery after the injury is resolved. In contrast,
avoidance of feared activities leads to the maintenance or
exacerbation of fear and inadequate corrective feedback.
Further, avoidance of both social and physical activities may
result in maladaptive physical and psychological consequences
that augment disability. KORI ET AL. (25) introduced the term
‘kinesiophobia’ (fear of movement) for the condition in which
a patient has “an excessive, irrational, and debilitating fear of
physical movement and activity resulting from a feeling of vul-
nerability to painful injury or reinjury”.

The schematic presentation of the cognitive-behavioral
model of fear of movement and how it creates the vicious cir-
cle of chronic pain is described in the figure (24). Certain cog-
nitive response (e.g., catastrophizing) in response to painful
experience following injury is augmented in people predis-
posed with high levels of negative affectivity, leading to fear of
movement. This fear of movement leads the person to avoid
activities that he or she believes will aggravate the injury and
cause continued pain. Avoidance of activities not only serves
to ‘prevent’ further painful experience but also promotes dis-
ability and deconditioning due to disuse of muscles. In the

short run, this avoidance of activity may lead to a decrease in
pain, reinforcing catastrophizing, fear responses, and contin-
ued avoidance of movement. It has been shown that pain-
related fear is associated with escape by avoidance of activity
and self-reported disability.

There are some preliminary data to support the fear avoid-
ance model with chronic back pain patients. My colleagues
and I have recently begun a study that will evaluate the effec-
tiveness of an exposure-based secondary prevention treatment
that was derived from the fear-avoidance model with people
suffering Level 1 and 2 WADs within the first three months of
symptom-onset following an MVA. In this study we will eval-
uate the effectiveness of the exposure model in preventing
chronic pain and disability in those whose symptoms have not
resolved by three months. This study will permit us to evaluate
the utility of the model in preventing chronicity.

In summary, a substantial body of literature supports the
assertion that IPRPs are effective in reducing pain, use of 
opioid medication, reduced use of health care services, 
increasing activity, returning people to work, and closing dis-
ability claims. Comparisons of IPRPs with alternative pharma-
cological and surgical interventions suggest that the
rehabilitation programs are more effective. Not only do IPRPs
appear to be clinically effective; they also appear to be cost
effective with the potential to provide substantial savings in
health care and disability payments. These results are especial-
ly impressive when we realize that treatment at IPRPs targets
patients with the most recalcitrant problems (i.e. long dura-
tion, failure of many previous therapies). Although the 
effectiveness of IPRPs for WAD sufferers has not specifically
been evaluated, there seems no reason to believe that the
results would not be comparable. However, regardless of the
success of IPRPs in treating patients with chronic pain, it is
reasonable to consider the potential clinical and costs benefits
of preventing chronicity. I described an anxiety-based model
and proposed the potential of this model to prevent chronici-
ty. The model is heuristic and awaits systematic evaluation
with WAD sufferers.

Turk
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Figure 1 Cognitive-Behavioral Model of Fear of Movement/(Re)Injury from VLAEYEN ET AL., 1995
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