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Fear Avoidance and Prognosis in Back Pain

A Systematic Review and Synthesis of Current Evidence

Tamar Pincus,' Steven Vogel,” A. Kim Burton,® Rita Santos,! and Andy P. Field*

Objective. Fear of pain, which is hypothesized to
result in avoidance behavior, has been described as an
obstacle to recovery in populations of patients with low
back pain. However, the evidence to support the link
between high levels of fear at early stages of pain and
poor prognosis has yet to be systematically assessed. We
undertook this review to explore current evidence and to
propose further development of theoretical models.

Methods. We performed a systematic literature
review of all prospective inception cohorts of patients
with acute low back pain that measured fear of pain
(often described as fear avoidance) at baseline.

Results. We reviewed 9 studies reported between
2001 and 2006. Several of these had acceptable/good
methodology. Three studies, of which at least 1 had
excellent methodology, showed no link between mea-
sures of fear at baseline and poor prognosis in the short
term (3 months) or the long term (12 months). Three
studies with acceptable methodology showed weak evi-
dence for such a link, but the effect sizes were small. The
only study with acceptable methodology to find a clear
link suggested that fear of movement was linked to
long-term pain.

Conclusion. Despite the prevalent focus on fear of
pain at early stages of back pain, there is little evidence
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to link such fear states with poor prognosis. There is
some evidence to suggest that fear may play a role when
pain has become persistent. There is a growing consen-
sus that distress/depression plays an important role at
early stages, and clinicians should focus on these fac-
tors.

Individual psychological factors, along with re-
lated beliefs and behaviors, are accepted as having an
important role in the experience of back pain. Through-
out this article, we loosely use the term “fear avoidance”
to mean fear of pain or movement. Fear of pain,
postulated to result in self limitation of movement and
activity (often labeled as fear avoidance) has become a
focus for research (1) and intervention (2-5). It has been
suggested that patients displaying high levels of fear
avoidance can benefit from interventions targeted at the
underlying unhelpful beliefs, yet the inherent mecha-
nisms remain somewhat unclear. This model has been
updated recently and reviewed by Asmundson and col-
leagues (6). We have considerably simplified it in our
presentation (Figure 1) to emphasize the main compo-
nents.

The model suggests that pain perception, in some
people, can be imbued with catastrophic interpretation
(which might result from beliefs about pain, emotional
states, or other predisposing factors). This results in a
fear-based state designed to protect the individual from
the perceived catastrophic threat. In turn, pain-related
anxiety develops, which is distinguished from fear by
being focused on the future. Anxiety is associated with
hypervigilance for evidence of harm, with high arousal,
and ultimately with avoidance behavior. The model
perceives catastrophic thinking as a prerequisite and
elemental factor in the acquisition of avoidance behav-
iors. To date, however, there is no evidence to back the
assumption of this causal path (7).

Other theories have challenged the role of cata-
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Figure 1. The catastrophizing hypothesis model.

strophizing and have suggested alternative mechanisms
by which fear avoidance affects behavior, pain, and
disability. An advance on the catastrophizing hypothesis
has been proposed by Crombez and colleagues (8) and
reviewed by Goubert and colleagues (9). Using modern
learning theory as a basis for the model, Crombez and
colleagues suggest that back pain becomes associated
with movement, resulting in a conditioned response of
fear and anxiety (Figure 2). The model is able to
incorporate social, cultural, and individual factors as
mediators in this relationship by stipulating that any
factors that influence the strength of the movement—
pain association will also influence the magnitude of the
conditioned fear response. These include verbally and
culturally transmitted information about the relationship
(10), existing beliefs, expectations (11), and current
emotional states (12).

In addition, there is evidence from learning mod-
els to suggest that the way in which people evaluate their
pain will affect the level of acquired fear and, therefore,
subsequent avoidance of movement. The model suggests
that catastrophizing about pain inflates the aversiveness
of the unconditioned stimulus (the pain) and thus in-
creases the conditioned response to movement (fear)
through its association with the unconditioned stimulus.
Catastrophizing is thus included as one factor among
many and not necessarily as a prerequisite influencing
the acquisition of fear. Some interventions based on this
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Figure 2. The learning pathway model.
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model have been developed. In these studies, patients
are physically exposed to the movement(s) they fear.
Some interventions have been shown to be successful in
reducing fear and influencing avoidance behavior, al-
though they are based on small samples (13-16).

In both models, fear avoidance is conceptualized
as a risk factor that can and should be addressed in
clinical practice. The question, however, is whether fear
avoidance is demonstrably a risk factor, and if so, for
what?

The most appropriate method to investigate the
role of risk factors is the prospective cohort study. Our
previous systematic review (17) analyzed and reviewed
reports from prospective cohort studies up to the end of
1999 that included measurement of psychological factors
in groups of patients consulting for acute and subacute
back pain. We concluded that there was robust evidence
for the role of negative mood, in the form of distress or
depression, in the transition to chronic states, along with
limited evidence for catastrophizing and somatization.
Perhaps surprisingly, however, there was no evidence for
or against the role of fear avoidance. In fact, one
commonly cited report did not actually measure fear
avoidance, using instead a composite measure that in-
cluded disability (18), while the only cohort study at that
time to include fear avoidance as a baseline predictor
demonstrated no significant relationship to outcome at
12 months (19). In the current review, we therefore set
out to systematically assess additional evidence on psy-
chological risk factors for disadvantageous outcomes in
low back pain, with a focus on fear avoidance (defined as
self report of cognition, without evidence of avoidance
behavior), and to synthesize the findings with current
theories and evidence from sources beyond the strict
confines of the review.

PATIENTS AND METHODS

Inclusion criteria. The population reviewed included
people consulting for musculoskeletal back pain. Settings
included specialist clinics and primary care, secondary care,
and occupational health care providers. This review focuses
exclusively on factors associated with fear, including fear
avoidance, kinesiophobia, pain-related anxiety, health anxiety,
and general anxiety.

In line with the previous review, and concordant with
recommendations for investigations into risk and prognosis
(20), the review included only prospective cohort studies. We
excluded retrospective studies, population-based studies, stud-
ies based on secondary analysis of data sets from clinical trials,
and studies based in groups with chronic pain. However,
evidence from excluded studies is addressed in the Discussion.
We also excluded studies that measured and analyzed psycho-
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logical items within a composite measure with other factors,
such that extracting the information unique to fear factors was
not possible (21,22).

We implemented several changes to the criteria of
assessment from our previous systematic review (17) to reflect
changes in the conceptualization of back pain. There is a
growing consensus that the descriptors “acute” and “chronic”
do not reflect the natural history of back pain. In their place,
back pain is conceptualized as an intermittent lifetime problem
for many among the general population. The complaint man-
ifests as an untidy pattern of symptomatic periods interspersed
with less-troublesome periods, although for some the symp-
toms (and associated disability) may become persistent
(23,24). The recurrent nature of back pain stimulated us to
review the definition of “new cases” for the purposes of this
review. In the absence of precise data, an arbitrary but
clinically reasonable criterion was chosen to define a new
episode as symptoms starting after an absence of back pain
reported in the previous 3 months. However, studies that
defined new cases in other terms have also been included (see
Table 1). As in the previous review, the focus was on identi-
fying predictors at an early stage (defined as <3 weeks). This
criterion aimed to include the entire population of persons
with back pain, which is fundamental to the utility of early
assessment of risk. The criterion reflects reports that measures
of pain and disability decrease rapidly in the first 4 weeks but
stabilize after this period (25).

While our previous review focused on long-term fol-
lowup (12 months), the current review also aimed to consider
a short-term outcome time point (4—6 weeks from new onset),
again reflecting the variable nature of back symptoms. We
considered that information on both long- and short-term
outcomes would provide more comprehensive evidence for
understanding the impact of psychological factors on back
pain. As before, we decided not to exclude any studies from the
review on the basis of methodologic weakness; instead, they
would be graded accordingly. The findings from all studies,
regardless of their grade, are considered in the Discussion.

Search strategy. A search strategy based on that from
the original review was developed by 2 of the coauthors (TP
and AKB). This strategy was used to search the following
databases: PubMed/Medline, psycINFO, AMED (Allied &
Complementary Medicine), CINAHL (Cumulative Index to
Nursing and Allied Health Literature), Social Science Citation
Index, and Science Citation Index. Despite the focus on fear
avoidance, we widened the search to include all prospective
cohort studies that measured psychological factors at baseline
and that were reported since the end of 1999 (which is when
our previous search ended). Our current search ended in
January 2006. The search strategy was adapted slightly when
each database was searched to ensure the greatest yield. The
results of each search were downloaded into a Reference
Manager database (Thomson Scientific, Americas, Philadel-
phia, PA), which enabled duplicates to be removed. Titles and
abstracts were screened to remove obviously irrelevant articles.
The search was limited to humans and combined strands
containing key words associated with psychological risk (e.g.,
fear avoidance, fear of pain, pain anxiety, catastrophizing,
psychosocial, somatization) with strands containing key words
associated with the target population (e.g., musculoskeletal,
back pain). Abstracts of potentially suitable titles were scruti-

nized by 2 coauthors (TP and SV) to identify relevant articles
according to predetermined inclusion criteria.

Assessment protocol. Two reviewers (TP and SV),
each blinded to the other’s assessment, coded every accepted
article on the basis of predetermined criteria. (One coauthor
specializes in research methods/epidemiology and psychologi-
cal measurement, while the other is a clinician researcher
specializing in back pain.) They then met to discuss and reach
agreement on any differences in coding. A third experienced
reviewer (AKB) assessed samples of the articles in a blinded
manner. All 3 reviewers then reconciled remaining minor
differences. An independent statistician (APF) performed the
statistical conversion of reported results to effect sizes (r).

Assessment criteria. The criteria for assessment, ini-
tially derived from general evidence-based medicine guidelines
(20), guidelines specific to back pain research (26), and issues
specific to psychological measurement in pain (27,28), were a
modification of those in the previous review (17). For consis-
tency, the same 3 main quality-rating criteria for methodology
were retained, but the additional criteria were coded to
provide more detailed information. The criteria were divided
into 3 sets and enabled “yes/no” coding according to the
presence of each criterion in the reports.

Set 1 focused on methodology (based mainly on Sack-
ett and colleagues [20]) and included the following:

1. Recruited subjects <3 weeks after current onset (main
criterion for quality rating).

2. Stated exclusion criteria: “red flags”/back surgery/
psychiatric diagnosis/language (main criterion for
quality rating).

3. Dropout rate <20% (main criterion for quality rat-
ing).

4. Subjects reported absence of back pain in previous 3
months.

5. Homogeneity of sample (e.g., patients with neck pain
or leg pain tested separately).

6. Adequate measurement of pain and disability at base-

line.

. Baseline comparisons between dropout/followup.

. Short-term and long-term followup (defined as 4-6

weeks and 6-12 months).

[ RN

Set 2 focused on the quality of the measurement of
fear-related factors and included the following:

1. Valid measurement (developed for populations of
persons with pain or validated on them) (main crite-
rion for quality rating).

2. Measurement of >1 psychological factor.

3. Complete measurement instrument used (not single
items extracted)—if a composite measure was used,
the psychological component was tested separately
(main criterion for quality rating).

Set 3 focused on the statistical criteria and included the
following:

1. Multivariate analysis.

2. Adjustment for baseline variables.

3. More than 200 subjects in analyzed sample (based on
recommendation from Tabachnick and Fidell [29]).
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A summary rating for each domain (methodology,
psychological measurement, and statistical analysis) was then
constructed and is presented under a system of asterisks (see
Table 1), in which 3 asterisks indicate “good” (meets all main
criteria), 2 asterisks indicate “acceptable” (meets >1 main
criterion), and 1 asterisk indicates “unacceptable” (meets =1
main criterion). The studies were finally scored for overall
quality on the basis of the number of asterisks awarded across
the 3 domains (maximum score of 9), as follows: 8-9 aster-
isks = high quality; 67 asterisks = acceptable quality; 0-5
asterisks = unacceptable quality.

Because decisions concerning quality are somewhat
subjective even with the use of explicit coding criteria, none of
the studies were excluded from the analysis, the presentation
of the results, or the Discussion. This approach presents a
complete picture of current evidence and permits readers to
assess independently the weighting they might wish to attribute
to each study.

RESULTS

Of the 9 studies that we reviewed, 8 were of
acceptable quality overall, and 7 contributed informa-
tion about the link between fear and outcome. Only 1
study (30) achieved a score of “good” for methodology
and for overall quality. Factors that commonly reduced
quality scores were late recruitment, small sample size,
and high dropout rates. Psychological measurement in
the majority of studies used validated, reliable complete
questionnaires. In terms of statistical analysis, 7 studies
were acceptable according to our preset criteria. The
most common problems (Table 2) were as follows: 1)
failure to use multivariate statistics to control baseline
variables, 2) failure to report sufficient information that
would allow effect sizes to be computed (especially for
nonsignificant results), and 3) failure to use analytic
strategies that allow comparisons between competing
predictor variables (e.g., analyzing catastrophizing and
fear avoidance separately, converting continuous vari-
ables into grouping variables based on arbitrary criteria,
and failing to control for other measured variables). In
general, the statistical analyses made it difficult to assess
the unique contribution of fear avoidance as a risk
factor.

Summary of results. None of the studies that
measured fear avoidance provided convincing evidence
that fear-avoidance beliefs are a risk factor for poor
outcomes. The highest-scoring study (30) included good
measurement of fear, using not only the Tampa Scale of
Kinesiophobia (TSK) but also a measure of avoidance of
physical activity and the Pain Catastrophizing Scale (31).
Only negative affect (depression, measured by the Beck
Depression Inventory [32], minus somatic items) pre-
dicted outcome (measured on the Graded Chronic Pain
Scale [33]) at 3, 6, and 12 months. Despite the final

sample size being <200 (n = 158, with 22% loss to
followup), thorough history-taking of current and previ-
ous back pain episodes made this the most informative
of the studies.

Another high-scoring study (34) showed that fear
of work activities significantly predicted pain intensity
and (delayed) return to work in the univariate analysis,
but not in the multivariate analysis. Sieben and col-
leagues (35) used a sophisticated design to test relation-
ships across time between scores on the TSK (36),
catastrophizing, and pain severity. Their results indi-
cated that peaks on all 3 measures occurred together,
but they were unable to provide evidence for a causal
path between the variables. Two other studies that
focused on short-term outcome failed to demonstrate
that fear-avoidance beliefs affect outcome. Poiraudeau
and colleagues (37) measured short-term outcome at 3
months in a large sample with almost no loss to fol-
lowup. The Fear Avoidance Beliefs Questionnaire
(FABQ) (38) score and anxiety measured by the Hospi-
tal Anxiety and Depression Scale (39) did significantly
predict persistence of back pain; however, the FABQ
score had almost a zero effect size (r ~ 0.005), and the
effect size for anxiety was small to medium (r = 0.22).

Kovacs and colleagues (40) studied patients with
acute, subacute, and chronic pain, but included chronic-
ity in the analysis and found no interaction. However,
only very short-term outcome was measured (14 days).
The FABQ score was not a significant predictor of the
mental health component score of the Short Form 12
(SF-12) health survey (41), but it did predict the physical
component score of the SF-12 health survey on days 1
and 15 (r = 0.221 and r = 0.210, respectively). The
FABAQ score also predicted disability on days 1 and 15,
but the medium-size effect observed on day 1 (r = 0.25)
had almost halved by day 15 (r = 0.15). In contrast, the
ability of the SF-12 health survey mental component
score to predict disability almost doubled from day 1
(r = 0.18) to day 15 (r = 0.29). It is also noteworthy that
the ability of the FABQ score to predict disability was
2-3-fold less than that of low back pain (42). Reported
scores on the TSK and on an instrument measuring
catastrophizing independently predicted pain, but the
analysis was not appropriate (see comments in Table 2).
Finally, Burton and colleagues (43) analyzed a 4-year
followup of an original prospective cohort study in which
fear-avoidance beliefs were not found to predict disabil-
ity at 12 months (44). Yet again, FABQ scores did not
predict disability at 4 years.

To estimate the approximate strength of effect,
measures of fear-avoidance beliefs as predictors of poor
outcomes were pooled. Effect sizes from Table 2 were
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Figure 3. The social pathway model.

used from studies that had used the FABQ and TSK (3
different studies in all, 4 effect sizes per study). Hedges
and Vevea’s random effects meta-analytic method (45)
was applied to these effect sizes (for technical details,
see refs. 46 and 47) because random-effects methods are
arguably better for real-world data and for trying to
generalize beyond the studies included (46,47).

Hedges and Vevea’s estimate of between-study
variance, 7%, was 0.013 (SD 0.11). A chi-square test of
homogeneity of effect sizes was highly significant (x*
[11df] = 26.88, P < 0.01). These measures suggest
considerable variation in effect sizes overall, which is not
surprising given the number of different outcome mea-
sures and measures of pain avoidance used. The mean
effect size based on Hedges and Vevea’s random-effects
model was 0.173 (95% confidence interval 0.087-0.256).
This overall effect is small to medium in size by Cohen’s
criterion (48). In summary, the evidence from prospec-
tive cohort studies suggests that any causal link between
fear avoidance and long-term measures of disadvanta-
geous outcome is at best weak.

DISCUSSION

This systematic review of studies of prospective
cohorts of subjects with low back pain has not provided
evidence for fear avoidance as a strong risk factor for
poor outcome; 6 of 9 studies failed to show a statistically
significant link (or showed only a weak link) between
measures of fear at baseline and a variety of both short-
and long-term outcome measures. Only 3 studies suc-
ceeded at measuring truly early stages of back pain at
baseline (30,35,40), and none of them showed a signifi-

Depression [ Aftective | 2>

Cognitive

T \L (eatastrophizing)

Pain
Perception

Reduction in
activityand |~ Poor Recovery

Apathy/
a ‘_)

Injury
or
Pathology

—> | Anxiety ‘ﬂ‘ Avoidance | —> Poor Recovery

‘ No fear ‘—) i No anxiety ‘—) ‘ No Avoidance

—> Recovery

Figure 4. The depression pathway model.

cant link between measures of fear at baseline and
outcome.

This may have been due to lack of statistical
power, since most studies had fewer than 200 subjects;
unfortunately, pooling of data was not possible due to
the use of different instruments. Another possible expla-
nation is shared variance with other factors such as
catastrophizing, which might obscure an independent
relationship in the multivariate analysis (34,43). A com-
mon finding was the failure to measure distress/
depression; the inclusion of negative affect arguably
would improve explanatory power. With regard to out-
come, the selection of one primary outcome measure for
a given study is understandable, but testing several
outcome measures would help clarify the picture and
enable better pooling of data. However, at least 1 study
(30) addressed the problems outlined above systemati-
cally and adequately and found evidence only for de-
pression, but not fear, as a predictor of poor prognosis.

One possible explanation is that fear plays an
important role only in later stages of pain, in which a
negative cycle of cognition—emotion-behavior (as de-
scribed below) is already established. There is some
evidence to support this assumption. Linton and
Boersma (22) found that beliefs that activity would
result in injury or increased pain explained unique
variance in both pain and function at 1-year followup.
However, they later reported (49) that the relationship
between fear of movement and function is mediated by
chronicity, and that they had failed to observe a link
between fear of movement and function among groups
with duration of pain of <1 year.

The strict criteria for selection and evaluation in
a systematic review can lead to the exclusion of articles
containing important information. To redress the bal-
ance, a number of recent articles deserve mention here
to broaden the discussion and help place our findings in
perspective. Some other studies have shown somewhat
contrary findings. Notably, Fritz and colleagues (50)
reported that work-related fearful beliefs in patients
undergoing a clinical trial (excluded from the current
review due to secondary analysis of randomized con-
trolled trial) predicted disability and work status at 4
weeks. The discrepancy between this and subsequent
similar findings of that group and findings in our review
could be explained by postulating that work-related fears
are qualitatively different from other types of fear and
avoidance behavior and may warrant separate investiga-
tion. Another finding contrary to our own (reported
after the analysis of the present review) (51) was that
baseline measures of fear (on the TSK), above and
beyond pain at baseline, predicted future disability in
patients attending primary care clinics. However, the
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loss to followup (>30%) and incompatibility of respond-
ers and nonresponders on baseline measures of fear
avoidance might compromise interpretation. The appar-
ent discrepancies serve to highlight the complexity of
this field and the difficulties of interpretation across
differing time frames, outcomes measures, and environ-
ments.

A consistent finding in people with acute low
back pain is the role of distress/depression as an obstacle
to recovery (17,30,52). The implication is that clinicians
would do better to concentrate on eliciting and manag-
ing distress rather than fear, at least during the early
stages. We address the postulated role of distress/
depression below, in a proposed model for poor prog-
nosis.

The present review focused on the cognitive
component of fear avoidance, which has been hypothe-
sized to result in reduced activity leading to poor
outcome, in the dominant model described in the intro-
duction. While we agree that many patients reduce their
levels of daily activities, including work, and that this
reduction in activity is an important factor in recovery
and therefore warrants further investigation, the find-
ings from the present review and from other work (53)
suggest that there may be other pathways to reduced
activity.

Alternative models might account for decreased
levels of physical activity (disuse) as a risk factor for
poor prognosis. These might or might not be a result of
avoidance behavior. Such models need not include fear
as a causal component; in fact, in their review of learning
theory as applied to avoidance behavior, Goubert and
colleagues (9) state explicitly that there is no strong
relationship between fear and avoidance behavior.

We propose 2 possible models that describe
disuse without fear (Figures 3 and 4). The first, which we
label the social-beliefs approach (Figure 3), postulates
that the macrosystem of health beliefs and health cul-
ture, combined with the microsystem of personal health
beliefs, is sufficient to account for avoidance behavior
without fear. These factors have been incorporated into
the leading models as antecedents to the acquisition of
fear. We argue that emotional processing, whether
through fear or catastrophizing, is not necessary for the
outcome of reduced activity. In fact, positive reinforce-
ment from significant others for expressed beliefs and
avoidance behavior would suffice to increase the likeli-
hood of such behavior without fear (54). Indeed, there
are examples of successful interventions for back pain
that, while focusing on beliefs and behaviors, do not
specifically target fear, avoidance, or catastrophizing (55).

Our second model (Figure 4) is based on the

PINCUS ET AL

observation that clinical depression is often associated
with general lethargy, social withdrawal, and increased
passivity. It is plausible that a minority of patients with
back pain have coexisting clinical depression (not nec-
essarily as a response to pain, but as a coexisting health
problem). We propose that at least in some people, this
negative affect constitutes a long-term, trait-like vulner-
ability (56,57). There is some evidence, from a prospec-
tive cohort in which both depression and fear avoidance
have been measured, to suggest that the factors are
reasonably independent of each other (43). We also note
that while there is agreement that negative affect, as
measured by self-reported depression, is an indicator of
poor outcome, little is known about which components
of this concept constitute high risk.

Traditionally, depression is considered to have 3
major components: cognitions (including catastrophiz-
ing), negative mood, and somatic symptoms (fatigue and
the like). The individual contribution of each of these to
poor outcome has not been examined, and their unique
contribution, together with their interaction with fear
and anxiety, should be a focus for future research.
Explicit hypotheses can be extracted from current theo-
ries of depression and from current theories of fear. For
example, we anticipate that depression would result in
more general reduced activity, while fear might be
associated with particular movements and activities.

While social factors and depression might or
might not affect disuse independently of fear, it seems
sensible to attempt to classify patients accordingly. Thus,
those high in maladaptive health beliefs and/or depres-
sion who also report high levels of fear might be
considered complex fear avoidant. In contrast, in simple
fear-avoidant groups there would not be an association
either with depression or with strongly held maladaptive
health beliefs.

Until avoidance behavior itself is measured in
prospective cohorts, we cannot start to assess its impact
on outcome. If we suppose that agents other than
fear/anxiety alone can lead to such behavior, such agents
warrant investigation. The implication for intervention is
that at early stages of the pain experience, each of these
factors could require a different approach. At later
stages, perhaps it might be more useful to focus on
changing the avoidance behavior itself rather than at-
tempting to affect its antecedents.
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