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Abstract: Numerous studies have shown that pain-related fear is one of the strongest predictors of 
pain disability in patients with chronic musculoskeletal pain. and there is evidence that the reduction 
of pain-related fear through an exposure treatment can be associated with restoration of functional 
abilities in patients with complex regional pain syndrome type I (CRPS-I). These findings suggest that 
pain-related fear may be associated with functional limitations in neuropathic pain as well. The aim 
of the current study was to test whether the debilitating role of pain-related fear generalizes to pa­
tients with CRPS-I. The results of 2 studies are presented. Study I includes a sample of patients with 
early CRPS-I referred to an outpatient pain clinic. In Study II, patients with chronic CRPS who are mem­
bers of a patients' association were invited to participate. The results show that in early CRPS-I, pain 
severity but not fear of movement/(re)injury as measured with the Tampa Scale for Kinesiophobia 
was related to functional limitations. In patients with chronic CRPS-I. however. perceived harmfulness 
of activities as measured with the pictorial assessment method significantly predicted functional 
limitations beyond and above the contribution of pain severity. Not fear of movement/(re)injury in 
general. but the perceived harmfulness of activities appears a key factor that might be addressed 
more systematically in the clinical assessment of patients with CRPS-I. These results support the 
idea that pain-related fear might be a promising concept in the understanding of pain disability in 
patients with neuropathic pain. 
Perspective: This is the first study showing that perceived harmfulness of activities contribute to 
the functional limitations in CRPS-I. The current findings may help clinicians customizing cognitive­
behavioral treatments for patients with chronic neuropathic pain. 
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There is general consensus that the pathophysiology 
of complex regional pain syndrome type I (CRPS-I) 
is still unknown, and that the contribution of 

biopsychological interactions to the development and 
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maintenance of CRPS-I symptoms is unclear.s2 During 
the last decade, biopsychosocial models have been intro­
duced and successfully applied in chronic pain re­
search.49

,55 One particular model that has gained wide 
interest among pain researchers and clinicians is the 
fear-avoidance model.3o

,53 Patients who (mis)interpret 
pain catastrophically are likely to become fearful about 
their pain and its consequences, and to engage in 
protective avoidance behaviors that are adaptive in 
acute pain, but paradoxically worsen the pain problem 
later on. Although pain-related fear has repeatedly 
been shown to be associated with persistent pain and 
functional limitations in musculoskeletal pain condi­
tions/8 the role of pain-related fear in CRPS-I has never 
been tested systematically. In 1 study, however, CRPS-I 
patients responded successfully to an exposure in vivo 
treatment aimed at the reduction of pain-related fear. 
This replicated single case experimental study showed 
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that, as compared with baseline and education, exposure 
in vivo treatment produced relevant decreases in self­
reported pain-related fear, pain severity, and increased 
functional abilities. 12 These findings are in line with 
other studies suggesting that nociceptive and neuro­
pathic pain conditions share cognitive and affective char­
acteristics.11 Taken together, the current literature 
suggests that the impact of pain-related fear on func­
tioning is not restricted to patients with nociceptive 
pain, but is also relevant in patients with neuropathic 
pain, and CRPS-I in particular. 18 

Therefore, the aim of the current studies was to test 
whether the debilitating role of pain-related fear gener­
alizes to patients with CRPS-1. We predicted that pain­
related fear is significantly associated with functional 
limitations, over and beyond the effects of pain severity. 

Methods 
The role of pain-related fear in CRPS-I was investigated 

in 2 independent cross-sectional studies. Study I used 
data collected by the pain clinic ofthe University Hospital 
Maastricht; pain-related fear was measured with the 
Tampa Scale for Kinesiophobia (TSK),33.4o a self-report 
measure focused on the general fear that painful move­
ment might be a sign of (further) injury. In Study II, the 
data was collected from chronic CRPS-I patients who 
were members of the Dutch association for patients 
with CRPS. In this study, a pictorial measure of perceived 
harmfulness of activities29 was used in addition to TSK. 
The Medical Ethics Committee of Maastricht University 
approved both studies. 

Study I 

Participants 
In this study, 79 CRPS-I patients who visited the outpa­

tient clinic of the Pain Management and Research Center 
(PKC) of the University Hospital Maastricht for the first 
time from 2004 to 2006 were included. The diagnosis of 
CRPS-I was made according to the criteria formulated 
by Veldman et alSO and based on physician evaluation 
of objective symptoms. Veldman et ai's criteria were ini­
tially developed for the description of CRPS I in the acute 
phase ofthe disease and are formulated as follows: 1) At 
least 4 out of 5 signs or symptoms; pain, difference in skin 
color, oedema, difference in skin temperature, and active 
range of motion; 2) signs and symptoms present in an 
area larger than might be expected ofthe initial trauma; 
and 3) increased signs and/or symptoms during or after 
exercise. 

Procedure 

Once the first appointment at the pain clinic of the 
Maastricht University Hospital was scheduled, patients 
were sent a booklet with a series of questionnaires at 
home. They were asked to complete and return the ques­
tionnaires a few days before the first meeting with the 
anaesthesiologist. These data served as additional diag­
nostic information which was added to the case history 
and physical examination. At this point, patients gave 
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their informed consent that the questionnaire data 
could be used for research purposes. 

Measures 

Sociodemographics. By means of the above­
mentioned booklet, data were available on age, gen­
der and pain duration. 

Functional Limitations. One of the most widely used 
generic health status measures is the Short Form Health 
Survey (SF-36).s4 The SF-36 was developed in the late 
1980s, and is translated and validated for use among 
Dutch-speaking residents of the Netherlands.' SF-36 in­
cludes 36 questions and standardized response choices, 
organized into 8 multi-item scales.54 Forthisstudywe used 
the scale "limitations in physical activities because of 
health problems." The raw scale scores were linearly con­
verted to a 0 to 100 scale, with higher scores indicating 
higher levels of functioning. The SF-36 has shown to be 
a reliable and valid instrument, with a mean Cronbach's 
alpha of .84 across scales and samples.48 Cronbach's alpha 
of the subscale in our sample of CRPS-I patients was .73. 

Pain-Related Fear. The Dutch language version of the 
Tampa Scale for Kinesiophobia (TSK-DV) 19.20.26 was used. 
The TSK-DV measures one's belief that activities which 
increase pain indicate serious injury and hence should be 
avoided. 2o

.
40 The TSK-DV consists of 17 statements that 

are rated on a 4-point scale (1 =strongly agree, 4 = 
strongly disagree) . Sample items are "Pain always means I 
have injured my body" and "If I were to try to overcome 
it, my pain would increase." The total score was calcu­
lated after inversion of items 4,8, 12, and 16, which were 
phrased in reversed key. The total score varies between 
17 and 68. The Dutch version of the TSK has shown to be 
sufficiently reliable and valid.4o Cronbach's alpha of the 
total score in our sample of CRPS-I patients was .94. 

Pain Severity. Four visual analogue scales (VAS), con­
sisting of 10-cm horizontal lines anchored at the left 
and the right with the words "no pain at all" and "worst 
pain experienced" were used. 32 The VAS referred to the 
present pain, experienced average pain of the last week, 
and the lowest and highest experienced pain. Because 
the statistical analyses showed the same results for these 
different VAS scales, we report on average pain (VAS­
average pain) . 

Statistical Analyses. The obtained data were analyzed 
with the SPSS v.15.0 (SPSS Inc., Chicago, IL) . The analyses 
included pain-related fear and pain severity in predicting 
functional and role limitations. Multiple regression 
analyses were carried out with functional limitations as 
dependent variable. Gender and age were entered into 
the first step to control for sociodemographic variables. 
Next, pain-related fear was entered, and pain severity in 
the third step. 

Results Study I 

Sociodemographics 

A summary of the sociodemographics is displayed in 
Table 1. Seventy-nine patients with CRPS-I with an aver­
age age of 43 .9 years (SD =13.5, range 16--80) were in­
cluded in the analyses. CRPS-I involved the upper 
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extremities in 39% (4 men and 27 women), the lower ex­

tremities in 44% (12 men and 23 women), and both the 

upper as well as the lower extremities in 16% (1 man 

and 12 women) of the patients. In total, 78% is female. 

In 48.1 % of the patients the duration of the CRPS-I symp­

toms was less than 1 month. Thirty-five percent had pain 

duration between 1 and 6 months. The remaining 21 .4% 

of the patients had pain for longer than 6 months (range 

7 months-26 years). 


Variable Information 
The mean TSK score, as measure for pain-related fear, 

was 43.68 (SD = 8.70, range 20.0-63.0). Compared with 
normative data about the TSK in chronic low back pain 
(CLBP), patients or a mixed group of patients with 
chronic pain,33,s1 52.7% scored below or on the same 
level, as the reported median. This suggests that the 
level of fear of movementJ(re)injury of the CRPS-I group 
in Study I is comparable with that of the the average 
chronic pain population . The mean score of the experi­
enced average pain was 7.34 (SD = 1.73, range 1.4­
10.0). In addition, patients reported a mean present 
pain of 6.91 (SD =2.12, range 0-10.0), mean highest ex­
perienced pain score of 8.87 (SD = 1.07, range 5.9­
10.0), and mean lowest experienced pain score of 4.94 
(SD =2.12, range .1-10.0) . 

Regression Analyses 
The results of the multiple regression analysis are dis­

played in Table 2. Adding pain-related fear to the model 
in which age and gender were already included 
explained an additional 19% of the variance. When pain 
severity was added to these predictors, they accounted 
for 51 % of the total variance. Step 3 (F (change) =18.87, 
P < .01) in the regression model did improve our ability to 
predict general physical health. Pain severity ({J = -.479, 
P< .01) but not pain-related fear (TSK) contributed signifi­
cantly to the prediction of functional limitations. 

Conclusion 
In contrast to what was expected, pain-related fear 

was not a significant predictor of functional limitations 
in this sample of early diagnosed CRPS-I patients admit­
ted to the University Hospital. However, fear was mea­
sured with the TSK, which might be too global 
a measure of pain-related fear. A novel measure of 
pain-related fear is the Photograph Series of Daily Activ­
ities (PHODA),n. 2

9,15 which more specifically measures 
the perceived harmfulness of a series of movements 
and activities presented by photographs. Another 
explanation could be that the measure of functional 
disability was too generic, and not specific enough for 
patients with CRPS-1. Measures that are specifically devel­
oped for patients with CRPS might be more appropriate. 
Furthermore, CRPS-I patients who were referred to the 
pain clinic might have been a highly selected group 
with early symptoms, and in whom avoidance behavior 
might still have an adaptive function . Therefore, to ex­
amine the role of more CRPS-specific variables for disabil­
ity and pain-related fear with a different cohort of 
patients with CRPS-I, Study II was set up. 
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Table 1. The Sociodemographics for the 
Patients in Study I and" 

STUDY I STUDY 1/ 
(N", 79) (N", 107) 

Age (years) 

Mean 43.9 48.5 
Standard deviation 135 11.3 
Ra"ge 16-80 23-65 

Gender (% female) 78% 89% 
CRPS-I upper extremities (%) 39% 24% 
CRPS-Ilower extremities (%) 44% 39% 
CRPS-I both extremities (%) 16% 37% 

Pain Duration 

<1 Month (%) 48.1% 1% 
1-6 Months (%) 35% 0% 
>6 Months (%) 21.4% 99% 

Abbreviation: CRPS·I. complex regional pain syndrome type I. 

Study II 
Study II was carried out among members of the Dutch 

association for patients of posttraumatic dystrophy (Ne­
derlandse Vereniging van Posttraumatische Dystrofie Pa­
tienten [NVPDP]), and used more specific measurement 
tools to test the role of pain-related fear and pain sever­
ity on functional limitations in chronic CRPS-I patients. 

Procedure 
A sample of 400 NVPDP members was randomly 

selected using the computer program PEPI 3.0,2 and con­
tacted by mail. A package including patient information, 
informed consent form, a body pain chart, a letter of rec­
ommendation by the patients' association, and stamped 
addressed envelopes were sent to them. Body pain 
charts, developed by A.J. Kresch (http://www.kickas. 
org/painmap.shtml), were used to indicate the body lo­
cation where participants felt most severe pain. The in­
struction was to mark with a cross the body location 

Table 2. The Results of the Multiple Regression 
Analysis of Study I With Functional limitations 
as Outcome Measure 

RZ
MODEL STEPS B S£ B f3 F CHANGE 

Step 1 .029 .969 
Gender 8.591 6.945 .150 
Age -.163 .226 - .087 

Step 2 -008r .547 
Gender 10.488 7.426 .184 
Age -.151 .228 -081 
Pain-related .2 57 .347 .096 

fear (TSK) 

Step 3 .210i 18.873* 
Gender 4.560 6.716 .080 
Age -.152 .202 -082 
Pain-related .242 .308 .091 

fear (TSK) 

Pain severity -6.761 1.556 -.479' 
(VAS-average 

pain) 

Abbreviations: TSK. Tampa Scale for Kinesiophobia; VAS. visual analogue scale. 
*p< .01. 

tFor steps 2 and 3. the value of the R' is the Adjusted R' . 

http://www.kickas
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where the most intense pain was felt. This information 
was used to decide which set of questionnaire(s) was to 
be sent to the participants (upper versus lower extremi­
ties) to measure functional and role limitations. Depend­
ing on the affected limb, different versions of disability 
instruments were 'completed , 

The participants returned their informed consent 
forms and the body pain chart in the preaddressed enve­
lopes to the Maastricht University. They also indicated 
their preference for either the on-line or the off-line 
paper-and-pencil version of the questionnaires. Partici­
pants who were able to use the Internet received 
a personal code bye-mail. These codes gave access to 
an Internet-based electronic environment24 enabling 
completion of the questionnaires online, The answers 
were registered and transformed to the computer pro­
gram Statistical Package for the Social Sciences (SPSS). 
Respondents who were not able to complete the ques­
tionnaires on-line were sent print copies ofthe question­
naires by postal mail with a free return address envelope. 

Participants 

Four ofthe randomly selected NVPDP members lived in 
foreign countries and were excluded from participation. 
In total, 396 members were contacted, of whom 121 
(30.6%) gave their informed consent to participate. 
Four of these respondents gave their informed consent 
too late, 1 participant was not able to complete the on­
line version of the questionnaires, and another patient 
failed to provide his gender. Eight participants failed to 
complete the whole set of questionnaires, resulting in 
a final sample of 107 (27%) respondents for the purpose 
of the current analyses. 

Measures 
Functional Limitations. The functional limitations 

were measured by 2 questionnaires. The first is the Rad­
boud Skills Questionnaire (RASQ)/7 which was com­
pleted by eRPS-) patients with upper extremity pain, The 
RASQ was used to score the patient's ability to perform 
activities of daily living in the normal manner. The ac­
tivities are described in 45 items which are divided into 6 
domains: 1) personal care; 2) household activities; 3) 
recreational activities; 4) social activities; 5) other 
activities; and 6) work, Each of the items can be scored on 
a 5-point Likert scale (1 :: normal, 5:: I do not perform the 
activity anymore as a result of eRPS-I). There is an extra 
score of 9 when the item is deemed not applicable. The 
patient indicates the effort performing the activity by 
choosing the corresponding number. Different scores are 
computed by summing up scores of the relevant items, 
divided over the number of items of the relevant scale, 
minus the number of items in which the category not 
applicable was chosen. For this study the total score was 
converted into a 0 to 10 score. The questionnaire has 
been found reliable in eRPS patients, with good agree­
ment between the outcomes for test-retest and 
interobserver reliability studies as established with the 
method of Bland and Altman.s,n 

For patients with eRPS-1 lower extremity pain, the 
Dutch Walking Ability Questionnaire (WAQ) was 
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included. The 3 domains that were used in this study 
are: 1) walking inside the house; 2) walking outside; 
and 3) rising and sitting down. The questionnaire is 
a combination of the original form of the Walking Stairs 
Questionnaire, and a shortened version of the Question­
naire Rising and Sitting Down.42 Response options are 
presented in a dichotomous fashion (yes or no). Follow­
ing Perez et al,38 the score of each of the domains was 
calculated by adding up the total number of affirmative 
responses. These scores were then converted into 
a 0 to 10 total score for each scale, by dividing the score 
of each scale by the total number of items of that partic­
ular scale, and subsequently multiplying the outcome by 
10. For the item, "I do not walk inside/outside due to my 
dystrophy," a total score of 10 was used. Items that sug­
gest difficulties with walking due to other reasons than 
eRPS were excluded from the total score calculation , In 
terms of test-retest reliability as expressed by Spear­
mans's r (range .79-.90 and ,85-.89, respectively) and 
the intraclass correlation coefficient (range .78-.84 and 
.84-.87, respectively) the Walking Stairs Questionnaire 
and the Questionnaire Rising and Sitting Down form a re­
liable tool for measuring activity limitation of patients 
with eRPS-1 of a lower extremity. Patients who had lower 
as well as upper extremity eRPS-1 (37%) filled in both the 
RASQ and the WAQ. 

Pain-Related Fear. The TSK is a brief questionnaire 
that measures fear of movementl(re)injuryY Although 
psychometric studies have supported the reliability and 
val idity of the TSK, 20,40,45 limitations are such that it does 
not provide more specific information about which 
movements or activities are feared or avoided. 
Therefore, the PHODA15,25,27,46 was included as well. 
The PHODA consists of a number of photographs of 
various daily life activities. Patients are requested to 
indicate to what extent they perceive these daily 
activities to be harmful on a VAS fear thermometer. 
Support has been found for both the reliability and 
validity of a computer version of PHODA,29 

Two parallel forms of PHODA were used . PHODA­
UE'5 was used for the upper extremities, and 
PHODA-LE25 for the lower extremities. For this study, 
a shortened computer version of PHODA-UE and 
PHODA-LE was developed, consisting of 40 pictures. 
For every basic movement category, activities were 
selected with variable degrees of rated harmfulness. 
Participants were instructed to watch each photo­
graph carefully and to try to imagine performing 
that activity. The expected harmfulness of these activ­
ities is rated on a VAS, consisting of a 100-mm horizon­
tal line anchored at the left and right by the words not 
harmful and very harmful. Each photograph is given 
a rating according to its position on the VAS. A mean 
total score ranging from 0 to 100 is calculated as the 
sum of each rating divided by 40. To test the predictive 
value of the PHODA in the hierarchical regression anal­
yses, PHODA-UE or PHODA-LE were used depending 
on the affected limb. 

Pain. The Dutch tr2nslation of the Neuropathic Pain 
Scale (NPS) 17 measures the distinct pain qualities associ­
ated with neuropathic pain . The NPS consists of 10 items. 
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Two items assess the global dimensions of pain intensity 
and pain unpleasantness. Seven items contain the words 
intense, sharp, hot, dull, cold, and itchy to characterize 
the patient's pain, and the word sensitive to describe the 
patient's pain reaction to light touch (eg, clothing) . One 
item describes the temporal sequence of pain as constant 
with intermittent increases, intermittent, or constant 
with fluctuation. Each item was rated on a 0 to 10 
numerical rating scale. Galer and Jensen 17 provided 
preliminary support for the discriminant and predictive 
validity of the NPS items. 

Statistical Analyses. The obtained data were analyzed 
with SPSS v.15.0. Because functional limitations were 
measured differently in patients with CRPS-I in the 
lower and upper extremities, analyses were performed in 
2 groups: lower extremity group and upper extremity 
group, by which patients who had CRPS-I in the lower as 
well as the upper extremity were added to both groups. 
Pearson correlation coefficients showed that the RASQ 
and the WAQ were highly correlated in the sample of 
patients who had CRPS-I in both the lower and upper 
extremity (Pearson r:: .62, P < .01). Descriptive statistics 
of each questionnaire were generated to evaluate the 
completeness of the data, and to characterize the score 
distributions, including scale ranges, means, and 
standard deviations. In the case of missing data, means 
replacement methods were used if 90% of relevant data 
was present. 

Multiple regression analyses were carried out with 
functional and role limitations as dependent variable. 
Gender and age were entered into the first step to con­
trol for sociodemographics. Next, pain-related fear was 
entered, and pain severity was entered in the third 
step. Regression analyses were repeated in each group 
separately with the TSK or PHODA as a measure for 
pain-related fear. 

Results Study II 

Sociodemographics 
The sociodemographics for the patients in Study II are 

displayed in Table 1. One hundred and seven members of 
the Dutch association for patients with CRPS-I (89% 
women) with an average age of 48.5 years (SO :: 11.3, 
range 23-65) were included in the analyses. Fifty-three 
respondents completed the questionnaires online and 
54 respondents completed paper versions of the ques­
tionnaires. CRPS-I involved the upper extremities in 
24% (6 men and 20 women), the lower extremities 
in 39% (4 men and 38 women), and both extremities in 
37% (2 men and 37 women) of the respondents. The av­
erage duration ofthe CRPS-I symptoms was estimated at 
8.14 years (SD:: 4.65, range 0-22 years). In only 1 patient 
was the duration of the CRPS-I symptoms less than 1 
month, and 1 patient reported a pain duration between 
1 and 6 months. The remaining patients had pain for 
longer than 6 months. 

Variable Information 
The mean TSK score of the patients was 37.69 (SO = 

8.20, range 19.0-59.0). Compared with normative data 
of the TSK in a mixed group of patients with chronic 
pain, 65% scored below or on the same level as the re­
ported median.36 The mean PHODA score was 48.02 
(SD :: 20.66, range 6.25-94.05). Compared with norma­
tive data of the PHODA in CLBP patients/9 50% scored 
below or on the same level as the reported median. 
This suggests that the level of pain-related fear, as mea­
sured with the PHODA, of the CRPS-I group in Study II 
is comparable with the average CLBP population . 
Furthermore, the mean NPS score, as measure for pain 
severity, was 50.16 (SD:: 17.46, range 7.00-90.70). 

Table 3. The Results of the Multiple Regression Analysis of Study II in Lower and Upper Extremities 
CRPS-I Patients With Functional Limitations as Outcome Measure and the TSK as Measure for Pain­
Related Fear 

LOWER EXTREMITIES UPPER EXTREMITIES 

MODEL STEPS 8 SE 8 {3 ~ F CHANGE B 5£ B {3 F CHANGE 

Step 1 .083 3.292' .035 1.086 
Gender 2.464 1.199 .235 .274 .342 .103 
Age .051 .026 .221 - 012 .011 - .141 

Step 2 .045 ~ .016 -.004t .576 
Gender 2.453 1.211 .234 * .284 .J44 .107 
Age .051 027 .222 - .013 .011 -. 150 
Pain-related fear (TSK) - .004 .034 -.014 .011 .014 .097 

Step 3 .149t 9.870t .427·f 45.425t 
Gender 1.747 1.164 .167 .062 .262 .023 
Age .063 .025 .274' .010 .009 .114 
Pain-related fear (TSK) - .024 .033 -.081 -.005 .011 - .044 
Pain severity (NPS) .055 .017 .351t .035 .005 .717 i 

Abbreviations: eRPS-I, complex regional pain syndrome type I; TSK, Tampa Scale for Kinesiophobia; NPS, Neuropa thic Pain Scale. 

' p < .05 . 

tp < .01. 

tFor steps 2 and 3 the value of the R' is the adjusted R'. 
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Table 4. The Results of the Multiple Regression Analysis of Study II in Lower and Upper Extremities 
CRPS-I Patients With Functional Limitations as Outcome Measure and the PHODA as Measure for 
Pain-Related Fear 

Lower EXTREMITIES UPPER EXTREMITIES 

MODEL STEPS B SE B (3 F CHANGE B SE B (3 F CHANGE 

Step 1 .076 2.780 .036 1.104 
Gender 2.394 1.232 .233 .264 .345 .099 
Age .049 .028 .209 -013 .011 -.148 

Step 2 .197t 13.5381 .2561 nosH 
Gender 2.121 1.134 .206 .360 .299 .135 
Age .045 .026 .192 -016 .010 - .184 
Pain-related fear (TSK) .052 .014 .3951 .022 .005 SlOt 

Step 3 .2281 3.766 490t 27525 1 
Gender 1.766 1.127 .172 .156 .251 .058 
Age .053 .026 .225" .002 .009 022 
Pain-related fear (TSK) .043 .015 .3281 .011 .004 267* 
Pain severity (NPS) .035 .018 .221 .029 .006 575[ 

Abbreviations: C RPS-I, complex regional pain syndrome type I; PHODA. Photograph Series of Daily Activities; TSK, Tampa Scale for Kinesiophobia; NPS, Neuropathic Pain 

Scale. 

*P < .05 . 

tP < .01. 

:(For steps 2 and 3 the value of the R' is the adjusted R'. 


Regression Analyses 
Lower Extremity CRPS-I Group. Table 3 shows the 

results of the multiple regression analysis of the lower 
extremity CRPS-I group in which the TSK was used as 
measure for pain-related fear. The demographic 
variables gender and age were entered in Step 1 and 
explained 29% of the variance in functional limitations. 
The variable pain-related fear entered in step 2 explained 
an additional 29% of the variance, and for pain severity 
in step 3, this was an addition of 44% of the variance. 
Inclusion ofthe predictor pain severity in the model (step 
3) improved the ability to predict the outcome variable 
(F [change] =9.87, P< .01). Of the variables, age ((1 =.274, 
P < .05) and pain severity ((1 =.351, P < .01) were signifi ­
cantly related to the function in which the level of 
functional and role limitations was predicted. 

In an additional multiple regression analysis, the 
PHODA, as a measure for pain-related fear, was entered 
in step 2 (Table 4). As a consequence, this explained an ad­
ditional 48% of variance in functional limitations. For 
pain severity in step 3, this was 52%. Unlike the analysis 
described above, in which the TSK was used as measure 
for pain-related fear, pain-related fear improved the 
ability to predict the outcome variable rather than the 
inclusion of pain severity (F [change] =13.54, P < .01). In 
addition, the multiple regression analysis showed that 
pain-related fear ((1 = .328, P < .01) and age ((1 = .225, 
P < .05), and not pain severity, were significantly related 
to functional limitations. 

Upper Extremity CRPS-I Group. Table 3 also shows the 
results of the multiple regression analysis of the upper 
extremity CRPS-I group in which the T5K was used as 
measure for pain-related fear. Adding gender and age in 
step 1 explained 19%, pain-related fear in step 2 ex­
plained 21 %, and pain severity in step 3 explained 68% 
of the variance in functional limitations, Inclusion of pain 

severity in the model (step 3) improved the ability to 
predict the outcome variable (F (change) =45.43, P< .01). 
Ofthe variables, only pain severity ((1 = .717, P < .01) was 
significantly related to functional limitations. 

When PHODA, as a specific measure for pain-related 
fear, was entered in step 2 of the regression model 
(Table 4) this explained an additional 54% of variance in 
functional limitations. Adding pain severity in step 3 ex­
plained 72%. Inclusion of the predictors pain-related 
fear (F (change) = 21.05, P < .01) and pain severity 
(F (change) = 27.53, P < .01) improved the ability to 
predict the outcome variable . Contrary to the previous 
multiple regression analysis, not only pain severity 
((1 =.575, P < .01), but also pain-related fear ((1 = .267, 
P< .05) was significantly related to functional limitations. 

Conclusion 
Study II showed that the higher pain-related fear, 

when measured with a pictorial fear of activity scale 
(PHODA) and not with TSK, the higher impact on the ex­
perienced functional limitations. Contrary to Study I, the 
role of pain severity was different in both CRPS-I subsam­
pies. When the PHODA was entered in the regression 
model in patients with lower extremity CRPS-I, only 
pain-related fear, and not pain severity, was a significant 
predictor of functional limitations. 

Discussion 
The primary aim of this study was to investigate the 

role of pain-related fear on functional limitations in 
CRPS-I patients. Two studies were carried out. In Study 
I, data of patients with early CRPS-I who visited an outpa­
tient pain clinic for the first time were used. Pain-related 
fear was measured with TSK, a self-report measure of 
fear of movementJ(re)injury. The results of Study I 
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showed that pain severity affected functional limitations 
more than any other variable. In Study II, members ofthe 
Dutch Association for CRPS-I Patients completed a series 
of questionnaires. To measure pain-related fear, a picto­
rial fear of activity scale (PHODA) was used. The results 
demonstrated that pain-related fear, only when mea­
sured with the PHODA, was associated with functional 
limitations, above and beyond the contribution of pain 
severity. Moreover, pain severity was also a predictor 
for functional limitations in Study II. However, in the sub­
group of patients with CRPS-I in the lower extremities, 
only pain-related fear, and not pain severity, was a predic­
tor of functional limitations. 

To the current knowledge of the authors, both studies 
are the first to specifically examine the role of pain­
related fear in relation to functional limitations in a group 
of CRPS-I patients. By using motor imagery in CRPS 
patients, Moseley et al34 showed that change in pain and 
swelling was related to pain catastrophizing and pain­
related fear, which they interpreted in a way that pain­
related fear affects motor processes and pain even when 
the individual has no intention to actually execute the 
movement. Another possible mechanism that is suggested 
to underlie CRPS-I, and as such may be associated with 
pain-related fear, is disuse or deconditioning, that may 
develop in an effort to avoid persistent pain ." One idea 
is that operantly conditioned disuse of the affected ex­
tremity, reinforced by the avoidance of actual pain, or by 
the reduced anxiety of anticipated worsening of pain, 
may prevent desensitization. This may eliminate the nor­
mal tactile and proprioceptive input from the extremity 
that is necessary to restore normal central processing.7

•
44 

Disuse is also suggested as a trigger of hyperalgesia and 
allodynia in the affected extremity, which subsequently 
may interact with pathophysiological mechanisms. A 
vicious cycle is perpetuated in which altered central 
processing leads to increased pain, provoking cate­
cholamine release that further stimulates the nociceptive 

llinput maintaining central processing alterations.B
• It is 

possible that pain-related fear is a mechanism that u nder­
lies and contributes to this disuse through its associated 
avoidance behavior, and that this may help maintain the 
primary features of CRPS-I. These, of course, are specula­
tions that still await scientific scrutiny. 

It is remarkable that both studies demonstrated that 
TSK as a measure of pain-related fear does not signifi­
cantly predict functional limitations in patients with 
CRPS-I. These results are not consistent with previous 
research among patients with musculoskeletal pain in 
which TSK was shown to be associated with pain disabil­

28ity, and often more so than pain itself. 1O
• Although 

there is a lack of consensus among researchers, CRPS-I is 
thought to be a neuropathic pain disorder23 Therefore, 
TSK might not be suitable for measuring pain-related 
fear in neuropathic pain disorders such as CRPS-I. How­
ever, the mean score and the standard deviation of the 
TSK in Study I did not deviate that much from the scores 
in studies among chronic back patients, in which the TSK 
predicts the level of disabilities. '6 

In contrast to the weak association between TSK and 
functional disability, pictorial measure of perceived 
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harmfulness of activities (PHODA) appeared to be 
a significant predictor for reported functional limitations 
in CRPS-I patients. It is possible that as compared with 
general verbal statements such as the ones used in TSK, 
visualized activities are more salient, making it easier 
for patients to imagine executing the pain-eliciting activ­
ity. There is evidence that exposure to pictures with 
a negative valence elicit not only lower pain tolerance 13 

but also fear responses such as increased startle potenti­
ation43 and neurocognitive changes. 9 As the PHODA was 
not included in Study I, we do not know whether per­
ceived harmfulness of activities is also a predictor of dis­
ability in patients with early CRPS-I who are admitted to 
a specialized pain clinic of the university hospital. 

In patients with chronic low back pain, Leeuw et al29 

found that a short electronic version of the PHODA ap­
peared to be significantly related to the TSK. However, 
the relatively modest correlation coefficients suggest 
that there is conceptual overlap between the PHODA 
and TSK, but that PHODA measures unique aspects as 
well that are distinct from TSK. Another explanation 
for the presence of the significant relationship between 
the PHODA and functional limitations in Study II might 
be a degree of criterion contamination. However, 1 argu­
ment against this possibility is that the instructions for 
both measures were quite different. For the measure­
ment of functional limitations, patients were requested 
to reflect on the ability to perform activities of daily 
living in a habitual manner. For the PHODA, participants 
indicated the expected harmfulness of activities repre­
sented by the pictures. 

Finally, several limitations of both studies should be 
mentioned. First, the present studies are limited by their 
cross-sectional design. Positive correlations or regression 
weights may not be confused with causal effects. Second, 
the results are based on a relatively small number of 
CRPS-I patients. Third, because only 27% of the initially 
recruited sample actually participated in the study, there 
may be a potential impact of selection bias. However, 
even with a high participation rate, nonresponse can 
cause a significant bias if the nonresponders are a rela­
tively homogeneous group that differs markedly from 
the responders.4 Unfortunately, and due to the study lo­
gistics, we do not have information about the character­
istics of the nonresponders in our study. Fourth, the 
studies are impeded by the use of self-report measures 
only, which are subject to self-serving biases. Fifth, the 
2 CRPS-I samples differed in duration of the condition. 
Study I consisted primarily of early CRPS-I patients while 
Study II included chronic CRPS-I patients. Although most 
of the data supporting the association between pain­
related fear and functional disability is gathered in 
patients with chronic pain, S3 there is accumulating 
evidence that in (sub)acute pain disorders pain-related 
fear is not only related to pain and disability, but that 
it may be a key factor in the development of chronicity 
and long-term disability.'6. Hl.21.22.3l.47.49 Therefore, we 

do not think that differences in pain duration between 
both samples have affected our results adversely. 

Finally, a further point of consideration is the fact 
that no gold standard for the diagnosis of CRPS-I has 

http:Hl.21.22.3l.47.49
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been established, because a single pathophysiological 
mechanism explaining the variety of features observed 
in CRPS-I is lacking . Only the criteria set by the Interna­
tional Association for the Study of Pain is officially recog­
nized to be used for formal diagnosis of CRPS-I. Other 
sets of diagnostic criteria are from Veldman et alSO and 
Bruehl et al.6 Perez et al39 found a lack of agreement be­
tween the different diagnostics sets for CRPS-I as well as 
differences in clinical appearances between patients 
meeting the different criteria. This may have profound 
consequences for the clinical profile of a study popula ­
tion. In Study I, the diagnosis of CRPS-I is made based 
on the criteria of Veldman et ai, while in Study /I, the par­
ticipants declared themselves to be diagnosed with 
CRPS-1. Despite the choice for any of the criteria sets 
used in a study remains arbitrary,39 the current research 
results could be better translated if the diagnostic crite­
ria for both studies were uniform. 

In sum, the current studies show pain severity affects 
functional limitations in CRPS-I patients. In addition, 
pain-related fear when measured with a pictorial fear of 
activity scale (PHODA) is a unique predictor of functional 
limitations among CRPS-I patients with longstanding 
pain who are not seeking care in a specialized university 
pain clinic. However, it is not clear what CRPS-I patients 
with a high pain-related fear score actually fear. Study I 
and /I provide data to start qualitative studies to address 
the current concerns of CRPS-I patients. Despite the need 
for replications in a larger CRPS-I sample, these studies 
support the idea that pain-related fear in CRPS-I patients 
deserves more research attention. Such research may con­
tribute to a better understanding of a poorly understood, 
painful, and disabling disorder.35 

What are the clinical implications of these results? If 
pain-related fear is indeed relevant for the understand-
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