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Background: The influence of work-related fear-avoidance on pain and function has been
consistently reported for patients with musculoskeletal low back pain. Emerging evidence
suggests similar influences exist for other anatomical locations of musculoskeletal pain, such
as the cervical spine and extremities. However, research is limited in comparing work-related
fear-avoidance and associations with clinical outcomes across different anatomical locations.
The purpose of this study was to examine the associations between work-related fear-avoidance,
gender, and clinical outcomes across four different musculoskeletal pain locations for patients
being treated in an outpatient physical therapy setting.

Methods: This study was a secondary analysis of data obtained prospectively from a cohort
of 313 participants receiving physical therapy from an outpatient clinic.

Results: No interaction was found between gender and anatomical location of musculoskeletal
pain on work-related fear-avoidance scores. Work-related fear-avoidance scores were higher in
the cervical group versus the lower extremity group; however, there were no other differences
across anatomical locations. Work-related fear-avoidance influenced intake pain intensity in
patients with spine pain but not extremity pain. Conversely, work-related fear-avoidance influ-
enced intake function for participants with extremity pain but not spine pain. Similar results
were observed for change scores, with higher work-related fear-avoidance being associated with
more, not less, change in pain and function for certain anatomical locations.

Conclusion: These findings suggest that work-related fear-avoidance is similar for patients
experiencing musculoskeletal pain. However, associations between work-related fear-avoidance
and clinical outcomes may differ based on the anatomical location of that pain. Further, increased
work-related fear-avoidance may not be indicative of poor clinical outcomes for this type of
patient population.
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Introduction

A critical analysis reported that, in working populations, psychological distress related
to low back injury is associated with the persistence of disability, return to work status,
and financial burden.! A psychological factor that appears particularly influential is
work-related fear-avoidance, whereby an individual exhibits pain-related fear specific
to their work beliefs. Relationships between work-related fear-avoidance and clinical
outcomes like pain and function are routinely reported for patients experiencing low
back pain. Specifically, work-related fear-avoidance beliefs have been found to be
predictive of disability,>* work-related physical capacity,® and return to work status,>%’
for patients with low back pain.
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The larger body of knowledge in work-related
fear-avoidance pertains to low back pain versus other ana-
tomical locations with musculoskeletal pain (eg, neck pain,
extremity pain). This may be partially attributed to frequent
use of the low back for validation of fear-avoidance theory
810 and development of fear-avoidance measures.!! Never-
theless, emerging evidence suggests that the importance of
work-related fear-avoidance may not be exclusive to this
anatomical location. Studies analyzing the Fear-Avoidance
Beliefs Questionnaire work subscale scores'? and individual
Fear-Avoidance Beliefs Questionnaire work-subscale screen-
ing items'* have found no difference in work beliefs for other
anatomical locations when compared with the lumbar spine.
Further, work-related fear-avoidance beliefs have been associ-
ated with pain and disability for patients with other disorders
such as mechanical neck pain'* and patellofemoral pain.'

However, questions remain as to the capacity of
work-related fear-avoidance to affect different anatomical
locations. For example, research is limited on comparing the
strength of association of work-related fear-avoidance with
clinical outcomes across multiple pain locations. George
et al'? compared fear-avoidance beliefs in patients with neck
pain versus low back pain and, although similar raw work-
related fear-avoidance scores by anatomy were reported, a
stronger association between work-related fear-avoidance and
disability existed in the low back pain cohort. Another issue
may be the existence of a gender difference in fear-avoidance
beliefs across anatomical locations. Research has suggested
that males with neck or low back pain have potential for
higher work-related fear-avoidance beliefs compared with
females.'12!¢ Additionally, association between pain-related
psychological constructs (eg, anxiety) and pain reports have
been reported to be stronger in males.!”

Therefore, the purpose of this study was to examine work-
related fear-avoidance beliefs across four different anatomical
locations with musculoskeletal pain for patients being treated
in an outpatient physical therapy setting. The first aim was to
determine whether work-related fear-avoidance differed across
cervical, upper extremity, lumbar, and lower extremity loca-
tions and analyze potential associations between work-related
fear-avoidance beliefs and gender for these anatomical loca-
tions. It was hypothesized that (1) consistent with other work
in this area,'>'" raw scores for fear-avoidance beliefs about
work would be similar regardless of anatomical location and
(2), consistent with other work in this area,'"'>'® males would
report higher levels of work-related fear-avoidance than
females across anatomical locations. The second aim was
to examine whether work-related fear-avoidance had similar

influence by anatomical location on pain intensity and func-
tion. It was hypothesized that after controlling for selected
demographic factors including gender, patients with low back
pain would have a stronger relationship between work-related
fear-avoidance, pain intensity, and function levels (at intake
and represented in change scores), compared with patients
with musculoskeletal pain in other anatomical locations.
The second aim provided data to determine if findings from
a previous cross-sectional study'? were consistent with this
longitudinal study.

Methods

Study design

This was a secondary analysis of data from a prospective
cohort study'® of patients receiving physical therapy for mus-
culoskeletal pain from an outpatient physical therapy clinic.
Included in the current analyses are selected data from intake
(work-related fear-avoidance, pain intensity, and function)
and discharge (pain intensity and function) assessments.

Patients

A consecutive sample of patients receiving outpatient
physical therapy from an outpatient physical therapy clinic
in Portland, Oregon, from February 2009 to June 2010
contributed data to this study. Criteria for inclusion in the
original prospective study were: being able to both read
and speak the English language (for filling out assessment
measurements); the existence of musculoskeletal pain, serv-
ing as the primary motive for seeking out physical therapy
services; successful completion of intake and discharge
assessment measurements; and completion of physical
therapy services by scheduled completion date of data col-
lection (June 1, 2010)."® Criteria for exclusion from the study
were: if pain complaints were deemed non-musculoskeletal
in origin by the physical therapist; if the patient had multiple
sites of musculoskeletal pain (eg, having both neck and low
back pain); or if the patient had no pain at the beginning
of the study. Data were collected during routine clinical
encounters and de-identified before analysis. As such,
this study qualified as exempt by the University of Florida
Institutional Review Board and patients were not required
to provide informed consent.

Measures

Clinical

Age, gender, symptom duration, and anatomical location
information was collected at intake. Symptom duration was
defined as the number of days from the onset of symptoms
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until the patient started physical therapy. Anatomical location
of pain was determined by primary patient complaint, which
was verified upon initial examination by the physical therapist.
Anatomical location of musculoskeletal pain was then col-
lapsed into one of four areas for the purpose of the current
analysis: cervical, upper extremity, lumbar, or lower extremity.
The authors have used similar approaches for differentiating
anatomical location in their previous studies of depressive
symptoms'? and fear-avoidance of physical activity.!s

Fear-avoidance beliefs

The Fear-Avoidance Beliefs Questionnaire (FABQ) was
completed during intake. The work subscale (FABQ-W) was
the sole fear-avoidance measure included in this analysis
as data from the physical activity scale (FABQ-PA) have
been previously reported.’® The FABQ-W comprise seven
items that are scored on a seven-point Likert scale. Answers
range from “completely disagree” to “completely agree,”
with a total score ranging from 0 to 42. Larger scores on
the FABQ-W are indicative of higher levels of work-related
fear-avoidance. The FABQ-W was originally intended for
patients with low back pain,'' and requires slight semantic
modification to allow for use in other anatomical locations.
An example is replacing five instances of the word “back”
on the FABQ-W to “neck” to use in the neck pain cohort.
Validation of the modified FABQ-W was not part of this
analysis, however prior modification of the FABQ has been
shown to have ample predictive validity in previous studies
involving musculoskeletal pain,!!141518.20

Pain intensity

Patients completed a visual analog scale (VAS) at intake and
discharge. The VAS was implemented to measure pain inten-
sity, which has been found to be a valid and reliable measure
of musculoskeletal pain.?! The VAS consists of a 10 cm line
anchored by “no pain” and “worst pain imaginable,” with
participants drawing through the line to indicate present level
of pain intensity. The distance the patient marked from the
“no pain” anchor was measured and reported as pain intensity
to one decimal point.

Function

The CareConnections Functional Outcomes Index (CCFOI)*
(formerly Therapeutic Associates Outcomes System [TAOS])
was used to obtain a self-reported measure of function. It com-
bines five functional activities specific to anatomical location
of pain (concentration, headaches, reading, driving, and
lifting for cervical spine pain) with five functional activities

independent of anatomical location (walking, work, personal
care, sleeping, and recreational activities). Functional activities
are rated on a scale of 0 (lowest level of function) to 5 (highest
level of function). A score for the CCFOI is derived by adding
scores for all activities. The final score is reported as a percent-
age from 0% to 100%. Currently, there is limited psychometric
information pertaining to this measure.® However, the CCFOI
was deemed to have face validity and appears responsive based
on previous analysis with the FABQ-PA.'8

Physical therapy practice

The clinic used for data collection is an outpatient setting
specializing in orthopedic manual physical therapy. Four
physical therapists were involved in the study (one male, three
females). Physical therapists were either fellowship trained or
enrolled in an orthopedic manual therapy fellowship program,
with the exception of one physical therapist who was pre-
paring for entrance into a fellowship program. One physical
therapist was an orthopedic certified specialist through the
American Physical Therapy Association. Average clinical
experience was 5.8 years (range = 1—13 years).

Patient treatment

Patient treatment was not a primary focus of this analysis and
is therefore only summarized. A more thorough description of
treatment is provided in a recent study that utilized the same
patient cohort.'® Prior to receiving the scored FABQ-W from
patients, physical therapists were given information regarding
the Fear-Avoidance Model and how to interpret FABQ-W
scores. Physical therapists were instructed to provide treatment
as they normally would for musculoskeletal cases. However,
therapists were encouraged to use fear-avoidance manage-
ment strategies, such as adopting more active interventions for
individuals with elevated fear-avoidance beliefs. These general
guidelines were used as adjuncts to the professional judg-
ment and clinical reasoning of each physical therapist, which
included experience in conceptual methods of neuroplasticity
and the treatment of patients with chronic pain.**

Treatment consisted of therapeutic exercise (eg, range
of motion [ROM], strengthening, motor control retraining),
manual therapy (eg, spinal or peripheral joint mobilization,
spinal or peripheral manipulative therapy), patient educa-
tion (eg, postural education, pain modulation strategies,
graded exposure techniques, return to work strategies), and/
or modalities. This clinic implemented a “patient-centered”
program that was specific to patient needs and accounted
for potential fear-avoidance, so no standardized or protocol-
driven treatments were provided.
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Data analysis

Analyses were completed using SPSS Statistics software
(v 18.0; IBM corp, Armonk, NY). Alpha level was conser-
vatively set at 0.01 due to the number of planned analyses.

Aim |: gender and anatomical location

of musculoskeletal pain

Differences in work-related fear-avoidance were analyzed
using 2 X 4 analysis of variance and Bonferroni post hoc
testing when appropriate. Effect sizes were computed from
estimated marginal means using Cohen’s d.

Aim 2: pain intensity and function

In line with our second aim, correlations and regression
models were separated for comparison based on anatomical
location of musculoskeletal pain as we have done in our pre-
vious studies investigating anatomical location.'®!° Influence
of work-related fear-avoidance on intake pain intensity
and function level was first analyzed. A Pearson’s Product
Moment Correlation was performed to examine simple
work-related fear-avoidance by clinical outcome associations,
followed by hierarchical regression modeling to account
for demographic and clinical variables. For each regression
model, age, gender, and pain duration were loaded in the first
block, followed by FABQ-W in the second block.

Next, work-related fear-avoidance was examined for
association with pain intensity and function level change
scores (discharge and intake) from physical therapy treat-
ment. This was investigated in a parallel fashion as with intake
scores, with simple associations first determined by Pearson’s
Product Moment Correlation. For each hierarchical regres-
sion model, age, gender, and pain duration were loaded in the
first block, followed by FABQ-W in the second block.

Results

During the data collection period, 672 patients with
musculoskeletal pain were treated at an outpatient orthope-
dic facility. Of these, 359 were excluded due to incomplete
intake and discharge assessment measurements, and/or not

Table | Intake characteristics by anatomical location

completing physical therapy prior to date of data collection.
Therefore, 313 eligible patients were included in the current
analysis. A summary of intake characteristics by anatomical
location are provided in Table 1.

Aim |: gender and anatomical location

of musculoskeletal pain

Comparison of FABQ-W scores by gender for the four ana-
tomical locations with musculoskeletal pain are illustrated in
Figure 1. No significant interaction was found to exist between
gender and anatomical location of musculoskeletal pain on
FABQ-W scores (P > 0.01). A significant main effect was
observed for anatomical location of musculoskeletal pain
(F (3,305)=4.918, P < 0.01). Bonferroni post hoc testing
revealed a significant difference in mean FABQ-W scores for
patients in the cervical (13.36, standard error [SE] = 1.30) ver-
sus lower extremity (7.51, SE=0.90) group only. Effect sizes
(Cohen’s d) were observed to be small to moderate, ranging
from as low as 0.09 (upper extremity versus lower extremity
group) to as high as 0.60 (cervical versus lower extremity
group) (Table 2). Gender was not found to be a significant
main effect of work-related fear-avoidance across the four
anatomical locations (P > 0.01) (Figure 1).

Aim 2: pain intensity and function

Intake scores

Average intake pain intensity and function scores are pro-
vided in Table 3. A positive univariate relationship was found
between FABQ-W scores and intake pain intensity scores
for the cervical (r=10.437, P < 0.01) and lumbar (r = 0.352,
P < 0.01) groups only (Table 4), suggesting higher pain
intensity was associated with higher fear scores. Hierarchical
regression analysis to further examine the association between
work-related fear-avoidance and intake pain intensity is
reported in Table 5. After accounting for demographic and
clinical variables (age, gender, pain duration), FABQ-W
scores yielded additional unique variance of 19.2%, 6.4%,
10.0%, and 2.0% for cervical, upper extremity, lumbar
and lower extremity regions, respectively. Overall variance

Characteristic Cervical Upper extremity Lumbar Lower extremity
N 63 58 79 113

Mean age (years) 43.75 44.38 46.66 46.11

Male (n) 18 22 30 45

Female (n) 45 36 49 68

Mean pain duration (days) 483.48 233.36 610.11 521.58

Abbreviation: N, number.
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Figure | Mean raw FABQ-W scores (scale 0—42) with standard deviation; separated by anatomical location of musculoskeletal pain and split by gender.

Abbreviation: FABQ-W, Fear-Avoidance Beliefs Questionnaire work subscale.

explained by the final models for intake pain intensity was
20%, 11%, 21%, and 4% for the cervical, upper extremity,
lumbar and lower extremity regions, respectively. In line with
the correlation findings, a positive association between intake
pain intensity and FABQ-W scores was found for the cervi-
cal (St Beta=0.13, P < 0.001) and lumbar (St Beta = 0.08,
P < 0.01) regions in the hierarchical regression models.

A negative relationship between FABQ-W scores and
intake function level were found for all musculoskeletal
pain groups (Table 4), suggesting lower function levels
for patients with higher work-related fear-avoidance. For
influence of work-related fear-avoidance on intake func-
tion level, additional unique variance from the FABQ-W
was 4.7%, 8.0%, 2.8%, and 10.3% for the cervical, upper
extremity, lumbar, and lower extremity regions, respectively.
Overall variance explained by the final models for intake
function was 52%, 32%, 31%, and 27% for cervical, upper
extremity, lumbar and lower extremity regions, respectively.
After controlling for demographic and clinical variables,

Table 2 Differences in mean raw FABQ-W scores and effect
sizes for four anatomical locations

Group comparison MD ES P value
Cervical vs upper extremity 5.02 0.51 0.06
Cervical vs lower extremity 5.85 0.60 <0.01
Cervical vs lumbar 335 0.34 0.48
Upper extremity vs lumbar 1.67 0.18 1.00
Upper vs lower extremity 0.83 0.09 1.00
Lower extremity vs lumbar 2.5 0.26 0.76

Abbreviations: ES, effect size (Cohen’s d); FABQ-W, Fear-Avoidance Beliefs
Questionnaire work subscale; MD, mean difference.

negative associations were observed for FABQ-W scores in
the upper (St Beta =—0.54, P < 0.01) and lower extremity
(St Beta=-0.62, P < 0.01) regions, only. The contribution
of FABQ-W scores to intake function scores did not reach
significance (P > 0.01) for the cervical and lumbar spine
regions (Table 5).

Change scores

Average change in pain intensity and function scores are pro-
vided in Table 3. A positive correlation was observed for pain
intensity change in the lumbar group (r=0.331, P < 0.01),
suggesting larger changes in pain for patients with low back
pain and higher work-related fear-avoidance (Table 4). How-
ever, no other anatomical location had a significant associa-
tion between work beliefs and change in pain (P > 0.01).
Hierarchical regression analysis further examined influence
of work-related fear-avoidance on pain intensity change
scores (Table 6). Additional unique variance for FABQ-W
scores was 8.4%, 6.3%, 8.5% and 0.4% for the cervical, upper
extremity, lumbar, and lower extremity regions, respectively.
Overall variance explained by the final models for change in
pain was 10.0%, 10.7%, 14.1% and 2.8% for cervical, upper
extremity, lumbar and lower extremity regions, respectively.
After controlling for demographic and clinical variables, a
positive association was observed for FABQ-W scores in the
lumbar region (St Beta=0.31, P < 0.01) only.

For function, the only anatomical location associated with
change scores was the lower extremity (r=0.335, P < 0.01)
(Table 4). This also suggests larger changes in function with
higher FABQ-W scores. Hierarchical regression analysis
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Table 3 Average pain and function scores by anatomical location

Variable Cervical Upper extremity Lumbar Lower extremity
Intake pain (VAS) Mean 4.47 391 4.13 3.06
sD 2.45 222 2.38 2.25
Intake function (CCFOI) Mean 72.86 71.45 70.78 72.64
SD 16.08 15.61 16.06 18.21
Discharge pain (VAS) Mean 1.19 0.67 1.04 0.69
SD 1.58 0.75 1.32 I.13
Discharge function (CCFOI)  Mean 91.10 92.12 89.85 92.97
SD 9.73 9.00 10.63 10.58
Change pain Mean 3.28 3.24 3.17 2.37
SD 2.49 2.16 235 2.07
Change function Mean 18.78 20.67 19.06 20.34
SD 17.30 13.65 16.16 15.26

Abbreviations: CCFOI, CareConnections Functional Outcomes Index; SD, standard deviation; VAS, visual analog scale.

Table 4 Univariate associations between anatomical location and pain/function measures

FABQ-W by region Intake pain Change pain Intake function Change function
Cervical 0.437* 0.297 —0.523* 0.271

Upper extremity 0.217 0.214 —0.336* 0.332

Lumbar 0.352* 0.331* —0.340%* 0.235

Lower extremity 0.130 0.049 —0.339% 0.335%

Note: *P < 0.01.

Abbreviation: FABQ-W, Fear-Avoidance Beliefs Questionnaire work subscale.

Table 5 Work-related fear-avoidance contribution to intake pain intensity and functional scores by anatomical location

Measure Pain intensity Measure Function
B P B P
Final cervical model Final cervical model
(r*=0.203, P=0.01) (r*=0.518, P < 0.01)
Age 0.02 0.99 Age —-0.08 0.40
Gender 0.09 0.48 Gender 0.16 0.11
Duration -0.08 0.52 Duration 0.16 0.10
FABQ-W 0.46 <0.01 Pain intensity —0.48 <0.01
FABQ-W -0.26 0.02
Final upper extremity model Final upper extremity model
(r*=0.106,P > 0.01) (r*=0.420, P < 0.01)
Age 0.20 0.14 Age 0.07 0.53
Gender 0.12 0.37 Gender -0.16 0.14
Duration -0.06 0.68 Duration 0.30 <0.01
FABQ-W 0.26 0.06 Pain intensity -0.43 <0.0l
FABQ-W —-0.30 0.0l
Final lumbar model Final lumbar model
(r*=0.206, P < 0.01) (r*=0.313,P <0.01)
Age 0.16 0.15 Age —-0.01 0.96
Gender 0.17 0.11 Gender 0.08 0.43
Duration -0.18 0.10 Duration —-0.03 0.76
FABQ-W 0.33 <0.01 Pain intensity -0.49 <0.01
FABQ-W -0.19 0.09
Final lower extremity model Final lower extremity model
(r>=0.044, P > 0.01) (r*=0.267, P <0.01)
Age 0.0l 0.93 Age -0.18 0.03
Gender 0.11 0.24 Gender -0.02 0.84
Duration —0.11 0.27 Duration 0.12 0.17
FABQ-W 0.15 0.13 Pain intensity -0.32 <0.01
FABQ-W -0.33 <0.01

Notes: Age, duration, FABQ-W scores, and pain intensity scores entered as continuous measures; gender coded 0 for male, | for female.
Abbreviation: FABQ-VW, Fear-Avoidance Beliefs Questionnaire work subscale; B, standardized beta coefficient.
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Table 6 Work-related fear-avoidance contribution to changes in pain intensity and functional scores by anatomical location

Measure Pain intensity Measure Function
B P B P
Final cervical model Final cervical model
(r>=0.100, P > 0.01) (r*=0.194,P > 0.01)
Age —-0.02 0.86 Age 0.08 051
Gender 0.04 0.77 Gender -0.14 0.29
Duration —0.11 0.41 Duration —0.17 0.16
FABQ-W 0.31 0.02 Pain intensity 0.28 0.04
FABQ-W 0.10 0.49
Final upper extremity model Final upper extremity model
(r*=0.107, P > 0.01) (r*=0.442, P < 0.01)
Age 0.11 0.40 Age -0.24 0.03
Gender 0.20 0.14 Gender 0.18 0.09
Duration -0.10 0.46 Duration —-0.37 <0.01
FABQ-W 0.26 0.06 Pain intensity 0.39 <0.01
FABQ-W 0.30 0.0l
Final lumbar model Final lumbar model
(r>=0.141, P > 0.01) (r*=0.242, P < 0.01)
Age 0.06 0.60 Age -0.05 0.64
Gender 0.09 0.44 Gender —-0.18 0.11
Duration —0.16 0.16 Duration 0.05 0.65
FABQ-W 0.31 <0.01 Pain intensity 0.47 <0.01
FABQ-W 0.09 0.42
Final lower extremity model Final lower extremity model
(r*=0.028, P > 0.01) (r*=0.224, P < 0.01)
Age 0.00 1.00 Age —-0.04 0.68
Gender 0.11 0.28 Gender 0.00 0.99
Duration —0.11 0.27 Duration —0.13 0.13
FABQ-W 0.06 0.52 Pain intensity 0.29 <0.01
FABQ-W 0.31 <0.0l

Notes: Age, duration, FABQ-W scores, and pain intensity scores entered as continuous measures; gender coded 0 for male, | for female.
Abbreviation: FABQ-W, Fear-Avoidance Beliefs Questionnaire work subscale; B, standardized beta coefficient.

revealed additional unique variance of 0.7%, 7.8%, 0.7%,
and 9.0%, cervical, upper extremity, lumbar, and lower
extremity regions, respectively. Overall variance explained
by the final models for change in function was 19.4%, 44.2%,
24.2%, and 22.4% for cervical, upper extremity, lumbar and
lower extremity regions, respectively. After controlling for
demographic and clinical variables, a positive association
with change in function was observed for FABQ-W scores
in the upper (St Beta = 0.30, P = 0.01) and lower extremity
(St Beta=0.31, P < 0.01) regions, only.

Discussion

To the authors’ knowledge, this is the first study to examine
the effect of gender and anatomical location of musculosk-
eletal pain on work-related fear-avoidance for multiple body
sites. Results indicate that work-related fear-avoidance with
cervical or extremity musculoskeletal pain are of similar mag-
nitude to that reported by patients with low back pain. This
finding is consistent with an earlier study examining differ-
ences in FABQ-W scores for musculoskeletal pain in cervical

versus lumbar regions,'? and suggests that the FABQ-W is
an appropriate measure of work-related fear -avoidance for
other musculoskeletal regions.

Gender differences in work-related fear-avoidance
scores for the four anatomical locations were also examined.
Previous investigation into the fear construct (using mea-
sures other than the FABQ) found higher levels observed
for males with neck'? or low back pain,'"'? as well as
unspecified chronic musculoskeletal pain.”* Additionally,
a recent multicenter international study of Dutch and
Canadian/Swedish population samples found a significant
association between gender and fear of movement and/
or re-injury, with males demonstrating higher scores.? In
contrast, other psychological constructs like catastrophizing
have found consistently higher reports for females.?”
Nevertheless, the findings in the present study did not sup-
port any difference in work-related fear-avoidance reports
by gender. It is important to consider that gender may not
influence the effect of anatomical location on work-related
fear-avoidance.
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Comparing influence of work beliefs on pain and function
across anatomical locations was not directly addressed with
comparisons of mean FABQ-W scores. For these purposes,
associations between work-related fear-avoidance and pain
intensity or function were examined across the four anatomical
locations and, contrary to the authors’ hypothesis, associations
were not universally higher for low back pain. Work-related
fear-avoidance did provide the largest variance explained for
change in pain intensity for the lumbar group, which was also
the only group significant for this outcome. Overall, variance
explained by work-related fear-avoidance after accounting for
demographics were consistently higher for models of function
compared with pain intensity, which illustrates the potential
importance of work beliefs on function. That said, there was
an observed specificity to clinical outcomes by anatomical
location after accounting for age, gender, and pain duration.
Associations between work-related fear-avoidance and intake
pain intensity were found only in patients with spine condi-
tions. In contrast, associations between work-related fear-
avoidance and intake function were only found for patients
with extremity conditions. Interestingly, these results do not
parallel associations with fear of physical activity observed in
the prospective cohort study of the same patient population.'®
For that analysis, fear of physical activity was found to have a
uniform association with pain and function across anatomical
location. Comparatively, variance explained by fear of physical
activity models was larger than work-related fear-avoidance
models for intake scores in all but two instances (cervical
model for intake pain, lower extremity model for intake func-
tion). Collectively, this may indicate that fear-avoidance is not
a uniform construct and that a separate assessment is needed
for fear or work and physical activity.

The reason for specificity to clinical outcomes based on
anatomical location for work-related fear-avoidance can only
be speculated. It is possible that in the presence of neck or low
back pain, work beliefs or experiences have a stronger influ-
ence over pain intensity because of a unique influence on pain
perception for spinal conditions. In other words, specific work
beliefs for groups with spine pain may garner a perception that
are influential to pain but not to the accompanying functional
task. However, the association observed between work-related
fear-avoidance and function may be indicative of a unique
perceived threat to function outside of work (eg, a participant
with a knee injury may relate a task to difficulty walking but not
to increased pain). Another possibility may be that the type of
work-related tasks performed in the cervical and lumbar groups
were linked to a higher pain experience than tasks performed by
the extremity groups. However, this does not explain specificity

to function for the extremity groups; examination of such effects
would require a more complex experimental design.

Regardless of the rationale, the lack of association
between work-related fear-avoidance and function for
patients with low back pain was a puzzling finding in this
study. Waddell et al'! observed a strong association between
work-related fear-avoidance and disability (loss of function)
in the low back pain cohort used for the original FABQ study,
and the authors of the present study have found similar results
in their other studies.?* One explanation is that functional dif-
ferences across anatomical locations are related to the metric
used. In this study, the CCFOI was implemented instead of
the Oswestry Disability Questionnaire (ODQ) that has been
used in previous studies of patients with low back pain.
The CCFOI has not been utilized as a functional measure-
ment tool, despite its comprehensiveness and standardiza-
tion across many treatment facilities nationally. However,
the ODQ is frequently utilized in this area as a functional
measurement tool for low back pain, but it is not appropri-
ate for use in other anatomical locations. Future analysis of
the CCFOlI, including psychometrics and comparison to the
ODQ, may shed light on whether the anatomical specificity
of function is related to the measurement tool utilized. A final
consideration for lack of association between work-related
fear-avoidance and function in the presence of low back
pain is the heterogeneity of participants. The sample in the
present study included — but was not exclusive to — patients
with work-related musculoskeletal injuries. It is possible
that with a more specific subgroup of patients, a significant
association with function may be found.

Another key finding was the direction of effect observed
between work-related fear-avoidance and clinical outcome
change scores. Though not a formal hypothesis, it was antici-
pated that findings would be similar to previous work in this
area, where higher work-related fear-avoidance was linked to
lower changes in pain intensity and function.>* This tendency
acts in accordance with fear-avoidance theory, as pain-related
fear may produce avoidance behaviors resulting in disability.
However, for patients with low back pain, higher work-related
fear-avoidance beliefs resulted in larger changes in pain
intensity from intake to discharge. Similarly, for patients
with upper and lower extremity pain, higher work-related
fear-avoidance beliefs resulted in larger changes in function
from intake to discharge. Although speculative, this discrep-
ancy may be associated with higher capacity for change or
regressions to the mean. Individuals with higher work-related
fear-avoidance might have greater potential to demonstrate
change compared with individuals with lower work-related
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fear-avoidance, simply because the distance between units of
measurement for intake and discharge are larger.

Limitations of the current study should be considered
when interpreting these results. First, work-related factors
(eg, mechanism of injury, payor status, employment/return
to work status) were not included in this analysis. Previous
studies have reported a relationship between fear-avoidance
scores and work-related factors.!"123932 Another limitation
was that physical therapy treatment, including education
and intervention strategies for elevated fear-avoidance, were
not standardized. This was intentional so as to replicate a
typical outpatient orthopedic environment. However, since
specific strategies were not tracked, changes or differences
in approach based on level of fear-avoidance status cannot
be assessed. Lastly, psychometrics of the modified FABQ-W
and the CCFOI have not been directly examined. Though no
problems with these measurement tools were observed, the
current lack of validation remains a concern.

Conclusion

The findings of this study suggest that work-related
fear-avoidance beliefs for patients with neck or extremity pain
are similar to patients with low back pain. Gender was not a
significant factor in amount of work-related fear-avoidance
beliefs by anatomical location. For associations with clinical
outcomes, work-related fear-avoidance influenced intake pain
intensity in patients with spine pain but not extremity pain.
Conversely, only patients with extremity pain demonstrated
an influence on intake function. Contrary to fear-avoidance
theory and previous work in this area, higher work-related fear-
avoidance in this cohort was associated with more, not less,
change in pain and function for certain anatomical locations.
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