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a b s t r a c t

Background and aims: Pain-related fear and catastrophizing are prominently related to acute and persis-
tent back pain, but little is known about their role in pain and function after a fracture. Since fractures
have a clear etiology and time point they are of special interest for studying the process of recovery.
Moreover, fracture injuries are interesting in their own right since patients frequently do not recover
fully from them and relatively little is known about the psychological aspects. We speculated that catas-
trophizing and fear-avoidance beliefs might be associated with more pain and poorer recovery after an
acute, painful fracture injury.
Methods: To this end we conducted a prospective cohort study recruiting 70 patients with fractures of
the wrist or the ankle. Participants completed standardized assessments of fear, pain, catastrophizing,
degree of self-rated recovery, mobility and strength within 24 h of injury, and at 3- and 9-month follow-
ups. Participants were also categorized as having high or low levels of fear-avoidance beliefs by comparing
their scores on the first two assessments with the median from the general population. To consolidate
the data the categorizations from the two assessments were combined and patients could therefore have
consistently high, consistently low, increasing, or decreasing levels.
Results: Results indicated that levels of fear-avoidance beliefs and catastrophizing were fairly low on
average. At the first assessment 69% of the patients expected a full recovery within 6 months, but in fact
only 29% were fully recovered at the 9-month follow-up. Similarly, comparisons between the affected
and non-affected limb showed that 71% of those with a wrist fracture and 58% with an ankle fracture were
not fully recovered on grip strength and heel-rise measures. Those classified as having consistently high
or increasing levels of fear-avoidance beliefs had a substantially increased risk of more intense future
pain (adjusted OR = 3.21). Moreover, those classified as having consistently high or increasing levels of
catastrophizing had an increased risk for a less than full recovery of strength by almost six-fold (adjusted
OR = 5.87).
Conclusions and implications: This is the first investigation to our knowledge where the results clearly
suggest that fear and catastrophizing, especially when the level increases, may be important deter-

minants of recovery after an acute, painful, fracture injury. These results support the fear-avoidance
model and suggest that psychological factors need to be considered in the recovery process after
a fracture.
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. Introduction

Despite seemingly successful medical treatment, poor recov-
ry and pain after a fracture is surprisingly common. Only 30–75%
f patients regain pre-fracture levels of physical function during
he coming year and just as many have pain (Kaukonen et al.,
988; Mossey et al., 1989; Ponzer et al., 1999). The healing of frac-
ures requires immobilization and after fixation there is a period
f regaining strength and mobility in the affected joints. Distal
adius fractures of the wrist account for 20% of all fractures (Toh
nd Jupiter, 1994; O’Neill et al., 2001), but complications occur in
ore than one-third of the patients (Atkins et al., 1990; Lagerström

t al., 1998). Fractures of the ankle account for one-tenth of all frac-
ures and delayed recovery is also frequent (Nilsson, 1969; Jensen
t al., 1998). When patients fail to gain full recovery the probability
ncreases that the patient will suffer more pain, frustration and dis-
bility. Because fractures have a clear initiation they are excellent
or studying the development of long-term problems following an
cute injury.

Psychological factors have been linked to the recovery pro-
ess after a fracture, as well as to the development of persistent
ain problems. Anxiety is a common feature of fractures (Kennedy
t al., 2004) and it is linked to a host of psychological factors
ncluding worry and attention that may influence pain perception
Asmundson et al., 2004). Indeed, anxiety has been directly linked
o post-fracture pain levels (Jelicic and Kempen, 1999; Falch et al.,
003).

A cognitive behavioral model of how persistent problems
evelop is the fear-avoidance model (Vlaeyen and Linton, 2000).
he basic tenet is that a vicious circle may develop if the pain results
n catastrophizing and fear since these are associated with hyper-
igilance, and avoidance of movement. While these processes may
e adaptive in the acute stage (Leeuw et al., 2007), they paradox-

cally may prolong recovery. There is an evidence to support the
odel for chronic low back pain (Vlaeyen and Linton, 2000; Leeuw

t al., 2007) but there is a paucity of studies concerning how catas-
rophizing and fear may affect acute pain. Fractures offer a unique
pportunity to study this model.

In a prospective study, fear predicted disability 6 months after
n acute back pain episode (Swinkels-Meewisse et al., 2006). Sim-
larly, another study of 44 patients seeking care for acute low back
ain showed that an increasing level of fear and catastrophizing
uring the initial two weeks’ period was related to poorer recov-
ry 12 months later (Sieben et al., 2002). One reason may be that
atients who expect a quick recovery but who do not experience

t then become more worried (Sieben et al., 2002; Rachman and
rntz, 1991). Thus, pain-related fear and catastrophizing in the
cute phase may be important for future pain perception and recov-
ry, but little is known about the process particularly in disorders
ther than low back pain.

The purpose of this study was to investigate the role of pain-
elated fear and catastrophizing during the acute phase on long-
erm recovery from a fracture. We predicted that high or increasing
evels of fear and catastrophizing would be related to more pain and
ess recovery at follow-up.

. Methods

.1. Design
A prospective cohort design was employed with assessment
ithin 24 h of injury (T1), at 3 (T2) and 9 months (T3) post injury.
hile obtaining measures before the injury was not possible, we

btained ratings within 24 h of the injury and we employed ques-
ionnaires to assess fear and catastrophizing that can be compared
rnal of Pain 1 (2010) 38–42 39

to the general population (e.g. MFABQ and the PCS below) and
we also compared the mobility and strength of the affected limb
with the non-affected one. Although there is variation between
people concerning the degree to which their dominant and non-
dominant limbs will have the same mobility and strength, it is
generally a good proxy (Peolsson et al., 2001) although conser-
vative when the 10% difference rule is employed (Petersen et al.,
1989).

2.2. Participants

Consecutive patients seeking care for a fracture of the distal
radius or the ankle were invited to participate. Additional criteria
were being 18–70 years of age and not having multiple fractures
or dementia. All patients gave their informed consent. In all 79
patients were recruited, but 9 dropped out. These 9 subjects dif-
fered from the subjects completing the study regarding age (older,
mean age 63.2) and sex (more females, 8 women and 1 man). The
completers comprised 56 women and 14 men with a mean age of
53.9 years (SD = 12.2; range 18–70 years of age) who had a con-
firmed fracture of the distal radius (n = 57) or the ankle (n = 13).
Forty-four of the subjects reported that they were employed, 18
were retired, 5 were students and 3 were unemployed or on
parental leave.

The Research Ethics Committee at Örebro University Hospital
approved the study.

2.3. Assessments

2.3.1. Pain-related fear and catastrophizing
Fear-avoidance beliefs were measured with a modified form

(MFABQ) of the Fear-Avoidance Beliefs Questionnaire (FABQ) which
has good reliability and validity (Waddell et al., 1993) and in a
pilot test the MFABQ correlated highly with the full FABQ (n = 36;
r = 0.97). Four items were selected from the factor that deals with
the relationship between physical activity and pain to form the
modified version (MFABQ), and which has previously been suc-
cessfully employed (Linton et al., 2000; Buer and Linton, 2002).
Participants were asked to rate items in relation to their own
prior experiences of pain and the items concerned the beliefs
that:

1. Pain is caused by physical activity;
2. Physical activity makes one’s pain worse;
3. Physical activity might be harmful;
4. One should not do physical activities which (might) make one’s

pain worse.

Consistent with the FABQ, the items were answered on a ver-
bal (Likert type) seven-point scale (0–6, sum score 0–24), from
“strongly disagree” to “strongly agree”, higher sum score indicate
stronger fear-avoidance beliefs.

Catastrophizing was measured by The Pain Catastrophizing
Scale (Sullivan et al., 1995; Severeijns et al., 2002) which is a self-
report scale that consists of 13 items, with a five-point scale (0–4,
sum score 0–52), from “not at all” to “all the time”.

2.3.2. Pain and expected recovery
Self-ratings of current pain and expected recovery were

assessed at T1–T3. A Numeric Rating Scale (NRS) 0–10 was used
to rate pain, where 0 meant “no pain” and 10 meant “unbearable
pain”. Similarly, patients estimated their risk of having problems
from the fracture for more than an additional 6 months in percent

of recovery compared to pre-fracture status (e.g. 100% recovered or
50% recovered) at T1 and T2 (expected recovery) as well as actual
recovery at T3.
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Table 2
The median (md), minimum–maximum, of the sum scores for the Modified Fear-
Avoidance Beliefs Questionnaire (MFABQ) and the Pain Catastrophizing Scale (PCS)
at injury (T1) and at the two follow-ups (T2, T3).

T1, md
(min–max)

T2, md
(min–max)

T3, md
(min–max)

T
T
e

ig. 1. An overview of the percentage of patients rating expected and actual recovery
t T1–T3.

.3.3. Mobility and strength
Mobility of the wrist or ankle and strength was assessed at the

-month follow-up. Mobility was measured in the affected area
wrist/ankle) using a 310 mm double arm plastic goniometer with
half-circle protractor scale from 0◦ to 180◦ with 1◦ increments

KEBO Care®, Sweden). This was done in 6 directions, flexion, exten-
ion, radialflexion, ulnarflexion, pronation and supination for the
rist and in 2 directions for the ankle, flexion and extension. The

eliability of goniometer mobility measures has been debated, but
he device is accurate enough to detect changes and differences
etween left and right sides, which was the purpose of this study
Horger, 1990; Sölveborn and Olerud, 1996).

Handgrip strength was measured using the JAMAR® hand
ynamometer (Sammons® Preston, Bolingbrook, IL, USA) which
egisters the maximal momentary strength (Lagerström et al.,
998; Peolsson et al., 2001). It has been found to be a reliable
ethod which is recommended for clinical use (Peolsson et al.,

001). For the patients with a fracture of the ankle, a standardized
tanding heel-rise test was employed (Svantesson et al., 1998).

. Statistical analyses

The analyses were made with the SPSS (version 11.0) statistical
oftware program. Because of some skewed distributions, non-
arametric statistics were used. Since the hypothesis was that high
r increasing levels of fear and catastrophizing would lead to poorer
ecovery, patients were classified into groups. To obtain a cut-off
or categorization, the median (M = 9) on the MFABQ in the gen-
ral population in Sweden was employed (Buer and Linton, 2002).
articipant’s scores at T1 and T2 were cast against this cut-off and
ategorized on both T1 and T2 and then combined. Consequently,
articipants could have the same level (consistently high or consis-
ently low) or different levels (increasing, alternatively decreasing)
etween T1 and T2 resulting in four profiles (High T1–High T2, con-
istently high; Low T1–Low T2, consistently low; Low T1– High T2,
ncreasing; High T1–Low T2, decreasing). In a further step to con-

olidate the data for analyses of either those patients having a high
core on the MFABQ at both T1 and T2 or who had an increasing level
etween T1 and T2 were classified as High. Likewise, either those
ho had a low score at both time points or who had a decrease from
igh to low were classified as Low. A similar procedure was done

able 1
he number and percentage of patients having discrepancies of >10% between the inju
red/unrecovered). Shown at the 9 months follow-up (T3) and by location of the fracture

Wrist fracture (n = 56)

Unrecovered, n (%) Recovered

Mobility 25 (45) 31 (55)
Grip strength/heel
rise 40 (71) 16 (29)
Fear-avoidance beliefs
(MFABQ 0–24)

7 (0–24) 6 (0–17) 5 (0–20)

Catastrophizing (PCS 0–52) 10 (0–36) 8 (0–42) 7 (0–41)

for the catastrophizing scores on the PCS. Here the median from
the general population was 11 (Buer and Linton, 2002) and simi-
lar groups were formed as for fear-avoidance beliefs above. Thus,
those with high scores could then be compared with those having
low scores and odds ratios calculated concerning the prospective
relationship to outcome at T3.

In addition to self-ratings of recovery, patients were also clas-
sified as “recovered” or “not recovered” based on the objective
assessments of mobility and strength. Since pre-fracture measure-
ments were not possible, we used the intra-individual difference
between the injured and the uninjured side as a proxy for compar-
ison. If the ratio between the injured side and the uninjured side
was ≤10% the case was classified as Recovered and if the difference
was >10% as Not Recovered.

Logistic regression analyses were performed in order to calcu-
late odds ratios which are reported with 90% confidence intervals
as an estimate of risk. Because this is an exploratory study exam-
ining the possible role of fear and catastrophizing we choose the
90% since the study group is heterogeneous and the sample size is
limited.

4. Results

4.1. Recovery

Ratings of current pain and worry showed a decreasing tendency
from T1 to T3 which probably reflects the healing process. The level
of pain had a median of 4 (range = 0–8) at T1 and a median of 1 at T2
(range = 0–8) as well as at T3 (range = 0–6). Worry was assessed to a
median of 2 (range 0–10) at T1 and a median of 0 at T2 (range = 0–5)
and T3 (range = 0–5). The number of patients reporting no pain or
no worry increased from T1 to T3 from 4% to 46% and from 30% to
57%, respectively.

Fig. 1 illustrates the results of the self-ratings of recovery. While
69% of the patients rated that they expected to be fully recovered
within six months at T1, this rate decreased by about half to 36% at
T2. However, the proportion of patients who actually rated them-
selves as fully recovered at T3 was just 29%. Thus, although most
patients expected full recovery within 6 months at injury less than
one-third actually experienced this outcome.

The patients were also asked to estimate the risk of having prob-

lems from the fracture more than 6 months after the accident on
a NRS (0, no risk–10, extreme risk). The results showed that more
than 50% of the patients rated the risk as 2 or less at T1 while at T2
it increased to 3.

red and uninjured sides, classified as recovered/unrecovered (classified as recov-
.

Ankle fracture (n = 12)

, n (%) Unrecovered, n (%) Recovered, n (%)

4 (33) 9 (66)

7 (58) 5 (42)
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Table 3
The classification of profiles at injury (T1) and at 3 months (T2) for fear and avoidance
beliefs and catastrophizing. A combined classification was then formed for a low
profile and a high profile.

Classification MFABQ, n
(%)

PCS, n (%) Total for profiles
(%)

Time point

T1 (injury) T2 (3 month)
L L 32 (54) 34 (56) Consistently low
H L 10 (17) 9 (15) Decreasing

Low = 71%

L H 11 (19) 5 (8) Increasing
H H 6 (10) 13 (21) Consistently high

High = 29%

MFABQ; cut-off for classification is 9 points; PCS; cut-off for classification is 11
points.

Table 4
Results of the logistic regression analyses showing unadjusted and adjusted odds
ratios and confidence intervals for categorized fear-avoidance beliefs at injury
(T1–T2) in relation to self-rated pain intensity, recovery, and objectively measured
mobility and strength at the 9-month follow-up (T3).

n OR 90% CI ORa 90% CIa

Pain 58 3.41 1.17–9.97 3.21 1.03–9.89
Recovery 58 0.76 0.28–2.08 0.71 0.25–1.99

s
t
i
t
a
r
r

4

i
b

4

f
c
t
T
h
c
a
b

T
R
r
(
m

Mobility 59 0.34 0.13–0.95 0.37 0.13–1.02
Handgrip strength/heel rise 58 0.67 0.24–1.86 0.69 0.25–1.92

a Adjusted for age and gender.

Recovery rates at follow-up (T3), as measured by mobility and
trength, are shown in Table 1. For the patients with wrist frac-
ures, 45% were not fully recovered, i.e. displayed a difference >10%
n mobility between sides, while for the patients with ankle frac-
ures, 33% were not fully recovered. Similarly, 71% of those with

wrist fracture and 58% with an ankle fracture were not fully
ecovered with regard to grip strength and the heel-rise measures,
espectively.

.2. Fear-avoidance beliefs and catastrophizing

Median scores and range for the MFABQ and the PCS are shown
n Table 2. The correlation coefficient between fear-avoidance
eliefs and catastrophizing was 0.36 (Spearman’s rho).

.3. Prospective effect of fear and catastrophizing on outcome

In order to test the idea that high levels or increasing levels of
ear and catastrophizing are related to outcome, participants were
lassified according to the criteria described above. Table 3 shows
he distribution of participants with high or low levels of fear at

1 and T2. As may be seen in the table, the proportion of patients
aving a low level of fear at both T1 and T2 was 54% while for
atastrophizing it was 56%. The proportion having a low profile
t T2 (profiles: T1 low–T2 low or T1 high–T2 low) was 71% for
oth fear (MFABQ) and catastrophizing (PCS). Consequently, 29%

able 5
esults of the logistic regression analyses showing the unadjusted and adjusted odds
atios and confidence intervals for categorized catastrophizing levels (PCS) at injury
T1–T2) in relation to self-rated pain intensity, recovery, and objectively measured

obility and strength at the 9-month follow-up (T3).

n OR 90% CI ORa 90% CIa

Pain 60 1.92 0.73–5.09 1.92 0.63–5.83
Recovery 60 2.25 0.70–7.30 2.52 0.74–8.58
Mobility 60 1.51 0.60–3.84 1.88 0.70–5.07
Handgrip strength/heel rise 59 5.12 1.34–19.58 5.87 1.45–23.73

a Adjusted for age and gender.
rnal of Pain 1 (2010) 38–42 41

of the participants had a high profile at T2 (T1 low–T2 high; T1
high–T2 high) for both fear and catastrophizing. These high-level
vs low-level categorizations were used in the regression analyses
as predictor variables, whereas the outcome variables were sub-
jective ratings of pain and recovery as well as the more objective
measures of mobility and strength.

Odds ratios adjusted and unadjusted for age and sex were cal-
culated in order to examine the prospective relationship between
fear (MFABQ) and catastrophizing (PCS) with future outcome and
the results are displayed in Tables 4 and 5. The analyses show that
higher fear-avoidance beliefs increased the risk for pain with an
adjusted odds ratio of 3.21 and a 90% confidence interval above
unity. However, high fear was not significantly related to future
self-rated recovery, mobility or strength. For catastrophizing there
was a significant relationship only for strength. High levels of catas-
trophizing increased the risk for a less than full recovery concerning
strength with an odds ratio of 5.87 and a 90% confidence interval
above unity.

5. Discussion

This is the first investigation to our knowledge of the role of pain-
related catastrophizing and fear in the recovery from a fracture. Our
results show that higher than average scores, or increasing scores,
on pain-related fear and catastrophizing are associated with future
pain and recovery levels as measured by questionnaires and muscle
strength. Indeed, higher levels increased the risk of having more
intense pain by three-fold and the risk of having poorer recovery
in terms of muscle strength by six-fold. These findings are in line
with other research concerning back pain and support the fear-
avoidance model (Leeuw et al., 2007; Vlaeyen et al., 1995; Lohnberg,
2007; Vangronsveld et al., 2007).

This effect may be related to expectations since the vast major-
ity of patients, at the time of injury, expected a full recovery within
six months, but less than a third actually achieved this. Indeed,
expectations of a full recovery dropped by about half from T1 to T2
and self-reported recovery was slower than anticipated for many.
Indeed, participants seemed to adjust their expectations to the
reality of the recovery process. This change in expectation might
influence fear and catastrophizing but our previous research sug-
gests that fear and catastrophizing may well drive expectations
(Boersma and Linton, 2006). A mechanism may be that when expec-
tations are not realized then this results in increases in fear and
catastrophizing that in turn hinder recovery. This finding and the
interpretation are in line with Sieben (Sieben et al., 2002) where
increases in fear in patients seeking care for an acute back pain
episode were also related to actual recovery.

On average, fear-avoidance beliefs and catastrophizing showed
moderate levels and decreased over time as would be anticipated
during healing. However, given the results above, this may create a
“false sense” of proper recovery for health care professionals which
might lead to a failure to identify patients risking a poor recovery.
Our findings suggest that it is important to monitor pain-related
fear and catastrophizing during the first weeks of the recovery pro-
cess. Further, psychologically oriented interventions might then
be helpful in order to prevent complications and poor recovery.
Because patient expectations are not in line with the usual course
of recovery, one method might be to provide specific information
tailored to those at risk, e.g. about the natural course of recov-
ery (Linton et al., 2007). Further, since fear and catastrophizing

are known to be related to avoidance of movement a program of
exposure exercises may be worthwhile (Vlaeyen and Linton, 2000;
Leeuw et al., 2007; Lohnberg, 2007).

There are some methodological idiosyncrasies which should be
kept in mind when interpreting these results. First, the size of
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Vlaeyen JWS, Kole-Snijders AMJ, Boeren RGB, van Eek H. Fear of move-
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opulation restricts the analyses that may be conducted and poten-
ially the generalization of the findings. With a very large sample it
ould have been possible to conduct analyses using specific frac-

ure locations, age groups, gender, and risk profiles. Nevertheless,
ur sample is sufficient to study the main question, i.e. the role of
ear and catastrophizing in recovery. Second, the time frame for

easurement might have been different, e.g. with several assess-
ents at shorter intervals which would have allowed for a more

etailed analysis.

. Conclusions and implications

Our results show that fear and catastrophizing may be instru-
ental in the process of recovery after a fracture and suggest that

arly identification and preventive interventions might enhance
ecovery. Future studies will need to replicate, generalize, and test
ore specific hypotheses.

onflicts of interests

The authors have not declared any conflicts of interests related
o this study.

cknowledgements

Financial support was kindly given by the Örebro University
ospital, Örebro University and the Karolinska Institute. We wish to

hank all staff at the out-patient clinic of the orthopedic department
nd the emergency department at the Örebro University Hospital.
e are also in gratitude to Lennart Bodin at the Clinical Research

enter, Örebro University Hospital and Ing-Liss Bryngelsson at the
epartment of Work and Environmental Medicine, Örebro Uni-
ersity Hospital, Sweden. We also thank Anders Magnuson at the
linical Research Center, Örebro University Hospital for his skilled
tatistical help.

eferences

smundson GJ, Vlaeyen JWS, Crombez G. Understanding and treating fear of pain.
Oxford: Oxford University Press; 2004.

tkins RM, Duckworth T, Kanis JA. Features of algodystrophy after Colles’ fracture. J
Bone Joint Surg Br 1990;72:105–10.

oersma K, Linton SJ. Expectancy, fear and pain in the prediction of chronic pain and
disability: a prospective analysis. Eur J Pain 2006;10:551–7.

uer N, Linton SJ. Fear-avoidance beliefs and catastrophizing—occurrence and risk

factor in back pain and ADL in the general population. Pain 2002;99:485–91.

alch JA, Bentzen H, Dahl AA. Pain, functional level and emotional problems
of women with osteoporosis and vertebral fractures. Tidsskr Nor Laegeforen
2003;123:3355–7.

orger MM. The reliability of goniometric measurements of active and passive wrist
motions. Am J Occup Ther 1990;44:342–8.
rnal of Pain 1 (2010) 38–42

Jelicic M, Kempen GIJM. Do psychological factors influence pain following a fracture
of the extremities? Injury 1999;30:323–5.

Jensen SL, Andresen BK, Mencke S, Nielsen PT. Epidemiology of ankle fractures:
a prospective population-based study of 212 cases in Aalborg, Denmark. Acta
Orthop 1998;69:48–50.

Kaukonen JP, Karaharju EO, Porras M, Luthje P, Jakobsson A. Functional recovery
after fractures of the distal forearm: analysis of radiographic and other factors
affecting the outcome. Ann Chir Gynaecol 1988;77:27–31.

Kennedy RM, Luhmann JD, Luhmann SJ. Emergency department management of pain
and anxiety related to orthopedic fracture care. Pediatric Drugs 2004;6:11–31.

Lagerström C. Evaluation of and recovery from impairment after Colles’ fracture, a
physiotherapeutic approach. Doctoral dissertation. Uppsala University; 1998.

Leeuw M, Goossens MEJB, Linton SJ, Crombez G, Boersma K, Vlaeyen JWS. The fear-
avoidance model of musculoskeletal pain: current state of scientific evidence. J
Behav Med 2007;30:77–94.

Linton SJ, Buer N, Vlaeyen J, Hellsing AL. Are fear-avoidance beliefs related to a new
episode of back pain? A prospective study. Psychol Health 2000;14:1051–9.

Linton SJ, McCracken LM, Vlaeyen JWS. Reassurance: help or hinder in the treatment
of pain. Pain 2007;134:5–8.

Lohnberg JA. A review of outcome studies on cognitive-behavioral therapy for reduc-
ing fear-avoidance beliefs among individuals with chronic pain. J Clin Psychol
Med Set 2007;14:113–22.

Mossey JM, Mutran E, Knott K, Craik R. Determinants of recovery 12 months
after hip fracture: the importance of psychosocial factors. Am J Public Health
1989;79:279–86.

Nilsson B. Age and sex incidence of ankle fractures. Acta Orthop Scand
1969;40:122–9.

O’Neill TWO, Cooper C, Finn JD, Lunt M, Purdie D, Reid DM, et al. Incidence of distal
forearm fracture in British men and women. Osteoporos Int 2001;12:555–8.

Peolsson A, Hedlund R, Öberg B. Intra- and inter-tester reliability and reference
values for hand strength. Scand J Rehabil Med 2001;33:36–41.

Petersen P, Petrick M, Connor H, Conklin D. Grip strength and hand dominance:
challenging the 10% rule. Am J Occup Ther 1989;43:444–7.

Ponzer S, Nasell H, Bergman B, Tornkvist H. Functional outcome and quality of life
in patients with type B ankle fractures: a two-year follow-up study. J Orthop
Trauma 1999;13:363–8.

Rachman S, Arntz A. The overprediction and underprediction of pain. Clin Psychol
Rev 1991;11:339–55.

Severeijns R, van den Hout MA, Vlaeyen JWS, Picavet SJ. Pain catastrophizing and
general health status in a large Dutch community sample. Pain 2002;99:367–76.

Sieben JM, Vlaeyen JWS, Tuerlinckx S, Portegijs PJM. Pain-related fear in acute low
back pain: the first two weeks of a new episode. Eur J Pain 2002;6:229–37.

Sölveborn SA, Olerud C. Radial epicondylagia (tennis elbow); measurement of range
of motion of the wrist and elbow. J Orthop Sports Phys Ther 1996;23:251–7.

Sullivan MJL, Bishop SR, Pivik J. The Pain Catastrophizing Scale: development and
validation. Psychol Assess 1995;7:524–32.

Svantesson U, Österberg U, Thomee R, Grimby G. Muscle fatigue in a standing heel-
rise test. Scand J Rehabil Med 1998;30:67–72.

Swinkels-Meewisse IE, Roelofs J, Oostendorp RA, Verbeek AL, Vlaeyen JWS. Acute
low back pain: pain-related fear and pain catastrophizing influence physical
performance and perceived disability. Pain 2006;120:36–43.

Toh CL, Jupiter JB. Distal radius fractures. Curr Orthop 1994;8:3–13.
Vangronsveld K, Peters M, Goossens M, Linton SJ, Vlaeyen JWS. Applying the fear-

avoidance model to the chronic whiplash syndrome. Pain 2007;131:258–61.
Vlaeyen JWS, Linton SJ. Fear-avoidance and its consequences in chronic muscu-

loskeletal pain: a state of the art. Pain 2000;85:317–32.
ment/(re)injury in chronic low back pain and its relation to behavioral
performance. Pain 1995;62:363–72.

Waddell G, Newton M, Henderson I, Somerville D, Main CJ. A Fear-Avoidance Beliefs
Questionnaire (FABQ) and the role of fear-avoidance beliefs in chronic low back
pain and disability. Pain 1993;52:157–68.


	Pain-related fear, catastrophizing and pain in the recovery from a fracture
	Introduction
	Methods
	Design
	Participants
	Assessments
	Pain-related fear and catastrophizing
	Pain and expected recovery
	Mobility and strength


	Statistical analyses
	Results
	Recovery
	Fear-avoidance beliefs and catastrophizing
	Prospective effect of fear and catastrophizing on outcome

	Discussion
	Conclusions and implications
	Conflicts of interests
	Acknowledgements
	References


