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Psychology

Research Paper

Tampa Scale of Kinesiophobia may underestimate
task-specific fear of movement in people with and
without low back pain
Liam-Pierre Mathieu Tissota, David William Evansb, Edward Kirbyc, Bernard Xian Wei Liewa,*

Abstract
Introduction: The Tampa Scale of Kinesiophobia (TSK) is commonly used to assess fear of movement (FoM) in people with low
back pain (LBP). However, the TSK does not provide a task-specific measure of FoM, whereas image-based or video-based
methods may do so.
Objectives: To compare the magnitude of FoM when assessed using 3 methods (TSK-11, image of lifting, video of lifting) in 3
groups of people: current LBP (LBP), recovered LBP (rLBP), and asymptomatic controls (control).
Methods: Fifty-one participants completed the TSK-11 and rated their FoM when viewing images and videos depicting people
lifting objects. Low back pain and rLBP participants also completed the Oswestry Disability Index (ODI). Linear mixed models were
used to estimate the effects ofmethods (TSK-11, image, video) and group (control, LBP, rLBP). Linear regressionmodels were used
to assess associations between themethods onODI after adjusting for group. Finally, a linear mixedmodel was used to understand
the effects of method (image, video) and load (light, heavy) on fear.
Results: In all groups, viewing images (P 5 0.009) and videos (P5 0.038) elicited greater FoM than that captured by the TSK-
11. Only the TSK-11 was significantly associated with the ODI (P, 0.001). Finally, there was a significant main effect of load on
fear (P , 0.001).
Conclusion: Fear of specific movements (eg, lifting) may be better measured using task-specific measures, such as images and
videos, than by task-generic questionnaires, such as the TSK-11. Being more strongly associated with the ODI, the TSK-11 still
plays an important role in understanding the impact of FoM on disability.

Keywords: Low back pain, Psychology, Psychometrics, Fear, Fear of movement, Lifting

1. Introduction

Individuals who experience low back pain (LBP) often associate
bending or lifting activities with pain and avoid such movements,
developing a conditioned fear of movement (FoM).10,14,49Com-
monly termed as “kinesiophobia,” FoM reflects “an excessive,
irrational, and debilitating fear of physical movement and activity
that results from a feeling of vulnerability in regard to a painful
injury or reinjury.”25 Avoidant behaviors resulting from FoM are

important contributors to the delayed recovery of LBP patients
and the development of chronic LBP.50 Typically, FoM is
measured using patient-reported outcome measures (PROMs),
such as the Tampa Scale for Kinesiophobia (TSK).51 However,
the TSK can be criticized for its use of items unrelated to
movement (eg, “People aren’t taking my medical condition
seriously enough”).47 Such items raise the question as to its face
validity when assessing FoM. Several studies have even reported
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weak correlations between physiological measures of fear
responses (eg, changes in skin conductance and blink startle
response) and PROMs.5,19,40,44 Consequently, Caneiro et al.5

suggested the possibility that a description of a feared movement
does not elicit the same physiological fear responses as when
tasked with actually performing the movement, which may be a
limitation of the TSK and other fear-related PROMs.

Compared with PROMs with text-only items, image-based
items can visually depict specific movements known to load the
lower back andmay be better suited for eliciting a FoM response.
For example, the Photograph Series of Daily Activities (PHODA) is
an image-based questionnaire originally designed to assess FoM
with daily activities for LBP patients.27,36,45 The PHODA has been
believed to provide a more valid measure of FoM than PROMs,45

and thus, it provides a more clinically specific method of
assessing outcomes associated with treatments targeting FoM.
The face validity of images comes into question when we
consider that an image of a movement is static and thus conveys
a stationary posture. Hence, PROMs that use static images like
the PHODA may be measuring fear of a posture rather than a
movement. Investigating this, Perez-Fernandez et al.38 noted no
significant difference in the use of images when compared with
videos of common therapeutic exercises for low back pain.
However, there is indirect evidence suggesting that viewing
images and sounds in video sequences induce stronger and
more accurate fear and happiness responses than images alone
in healthy adults.22 In addition, Courtney et al.11 found that
computer-generated videos better elicited physiological fear
responses when compared with still images and emphasized
the importance of motion in the elicitation of fear responses.

To our knowledge, no studies have directly compared
traditional PROMs with image-based and video-based methods
of measuring FoM in people across the LBP recovery spectrum. If
fear is rated differently in video-based methods than the other 2
methods, the superior face validity of video-based methods
would be a reason to suggest that they be used to assess FoM.
Therefore, this study aimed to compare written, image-based,
and video-based questionnaires as tools for measuring LBP-
related FoM. Because fear can persist beyond symptom recovery
in people with LBP,42 we also wanted to investigate the effect of
currently experiencing pain vs having recently experienced pain
(in the previous 6 months but not in the past month), vs being
asymptomatic for the past 6 months.

2. Methods

Based on the above aims, our first hypothesis was that individuals
currently experiencing LBP will report the greatest fear in the
video method, whilst asymptomatic individuals will report the
lowest fear using the written method (an interaction between
group andmethod). For our second hypothesis, we expected fear
to be most predictive of disability when using the video method,
and least predictive of disability when using the written method.
Our third hypothesis was that viewing a person lifting the heaviest
load will evoke the greatest fear and viewing a person lifting the
lightest load will evoke the least fear.

2.1. Study design and participants

This was a cross-sectional study in which data were collected
through an online survey built using Qualtrics XM (Qualtrics,
Provo, UT). Recruitment occurred between November 2021 and
July 2022. Individuals aged 18 years and older were recruited
through convenience sampling (flyers, posters, and social media

promotion through Instagram, Twitter, and SurveyCircle). Three
groups of participants were recruited. In the asymptomatic group
(control), participants must not have experienced LBP within the
past 6 months. In the current LBP group (LBP), participants must
have reported current pain in the lower back lasting longer than
24 hours with an intensity greater than 2/10, as measured on a
0 to 10 numerical rating scale (0 5 no pain, 10 5 maximal pain).
Participants in the recovered group (rLBP) must have been
asymptomatic for a continuous period of at least 1 month21

following an episode of LBP experienced within 6 months of
recruitment. Participants were excluded if LBP was due to
medical conditions, including spinal fracture, rheumatological
conditions, metabolic conditions, infectious conditions, cancer,
kidney conditions, or gastrointestinal conditions. Written in-
formed consent was gained from all participants before study
enrollment. Ethical approval was received from the University of
Essex Human Research Ethics Committee (ETH2122-0276).

2.2. Sample size

A previous study reported a correlation magnitude between
picture-based and questionnaire-based methods of measuring
fear of 0.6.5 To detect a correlation (Pearson r) of 0.6 at a
statistical power of 0.8 and alpha of 0.05 for each group, 19
participants needed to be recruited per group, resulting in a
predicted sample size of 57. Within the available recruitment
window, this study only recruited 51 participants who completed
the survey.

2.3. Questionnaires

In addition to the collection of basic demographic characteristics
(age, gender, height, and weight), the survey consisted of 3
sections. In the first section, all participants were presented with
the TSK-11 to assess their current FoM.51 The TSK-11 has
demonstrated good internal consistency with Cronbach a
ranging from 0.79 to 0.81.20,43,51 Several studies43,51 have
reported a moderate yet significant inverse association between
the TSK-11 and pain acceptance measures, indicating good
construct validity. A previous study reported a meaningful clinical
change score of 4 points,51 which is equivalent to a 21% change
using the 0 to 100 scalingmethod reported below in the statistical
analysis section. Overall, the TSK-11 is considered a valid and
reliable tool for assessing FoM.20,43,51 A previous study defined
categories as “minimal” (TSK-11# 22), “low” (TSK-115 23–28),
“moderate” (TSK-11 5 29–35), and “high” fear (TSK-11 $ 36).7

In the second section, all participants completed 7 single-item
questions that required participants to rate their fear levels
towards images or videos depicting various lifting activities (see
supplementary materials, available at http://links.lww.com/PR9/
A196): 4 images (2 heavy, 2 light) and 3 videos (2 light, 1 heavy)
depicting either a male (21 years, 178 cm, 82 kg) or female (21
years, 160 cm, 45 kg) lifting an empty 40 L laundry basket or two
24 kg adjustable dumbbells (Bowflex, Nautilus Inc, Vancouver,
WA). Lifts were performed at a fixed rate of 45 beats per minute
(“beat” fully bent, “beat” upright) using an auditorymetronome. To
avoid unintended influence of observed body language and facial
expressions,37,46 these were kept neutral. Photographs and
videos of these activities were captured using a tripod-mounted
iPad (Apple, Cupertino, CA). The sequence of presentation of
images and videos was randomized using Qualtrics XL software.
The format of the associated questions was based on that of the
PHODA, where subjects rated their perceived harmfulness of the
displayed activities on a scale of 0 to 100 (05 not harmful, 1005
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extremely harmful).27,35,36 We chose to depict lifting because it is
the most studied activity regarding LBP34 and is often included in
pictorial questionnaires assessing fear of pain and move-
ment.27,47 In addition, bending or lifting with a rounded back is
often considered a dangerous movement and plays an important
role in FoM for individuals with LBP.5

The last section required only LBP and rLBP participants to
complete the Oswestry Disability Index (ODI) to assess the
interference of their LBP with activities of their daily life.15 The ODI
has been shown to have good internal consistency with
Cronbach a ranging from 0.71 to 0.8715,48 and excellent
construct validity being particularly good at discerning levels of
disability for severely affected patients.39,48 Overall, the ODI is
considered an acceptable tool for assessing the level of disability
caused by LBP in the general population.15,39,48

2.4. Statistical analysis

All scales were converted to a common 0 to 100 scale for
comparison and analysis, which is a common practice when
combining data sets from different study cohorts for analysis.12

TampaScale of Kinesiophobia-11 items are each rated on a 1 to 4
scale, producing a minimum summed score of 11 (indicating no
FoM) and a maximum score of 44 (indicating highest FoM). The
TSK-11 was converted to a 0 to 100 scale using the following
formula: ([reported score2 11]/[maximum possible score 2 11])
3 100. Oswestry Disability Index items are each rated on a 0 to 5
scale, with a minimum summed score of 0 indicating no disability
and a maximum score of 50 indicating complete disability. The
ODI was converted to a 0 to 100 scale using the following formula:
(reported score/maximum possible score) 3 100. For each
participant, the values of the 2 heavy images, 2 light images, and
2 light videos were averaged to produce a single fear score for a
heavy image, light image, and light video, respectively. Statistical
analyses were performed using SPSS Statistics, version 28 (IBM,
Armonk, NY).

For the first hypothesis, that individuals experiencing LBP will
report the greatest fear in the video method, whilst asymptomatic
individuals will report the lowest fear using the written method; a
linear mixed model was used to estimate the effects of methods
(TSK-11, image, video), group (control, LBP, rLBP), and the
interaction between methods and group on the outcome value of
the fear outcome that was scaled to 0 to 100. Estimated marginal
means were used for post hoc pairwise contrast in the event of
statistical significance in the main and interaction effects. For the
second hypothesis, that fear will be most predictive of disability
using the video method, and least predictive of disability when
using the written method; 3 linear regressions were used to
assess the predictive power of methods (TSK-11, image, video)
on disability (ODI score) after adjusting out the effect of group
(control, LBP, rLBP). For the third hypothesis, that viewing a
person lifting the heaviest load will evoke the greatest fear and
viewing a person lifting the lightest load will evoke the least fear, a
linear mixed model was used to understand the effects of the
method (image, video) and load (light, heavy) on fear, after
adjusting out the effect of group (control, LBP, rLBP). The
statistical assumptions of normality and homogeneity of variance
were assessed using residual diagnostic plots. Statistical
significance was determined using a threshold of P , 0.05.

3. Results

Descriptive statistics of the included participants are displayed in
Table 1. Control and rLBP participants had minimal to low levels

of fear,7 whilst LBP participants had low to moderate levels of
fear.7 For all 3 hypotheses, a detailed report of our regression
analysis parameter estimates can be found in the supplementary
material (available at http://links.lww.com/PR9/A196). For the
first hypothesis that individuals experiencing LBP will report the
greatest fear and asymptomatic individuals will report the lowest
fear, there was no significant interaction between group and
method, F(4,95) 5 0.848, P 5 0.498 (Fig. 1). The main effect of
group on fear was not significant, F(2,44)5 1.03, P5 0.367. The
main effect of method on fear was significant (F(2,91)5 3.65, P5
0.030). Post hoc analysis showed that images (mean difference5
11.51 (95% CI [2.96, 20.05]), P 5 0.009) and videos (mean
difference 5 8.95 (95% CI [0.50, 17.39]), P 5 0.038) elicited
greater fear than the TSK-11.

For the second hypothesis that fear will be most predictive of
disability using the video method and least predictive of disability
when using the written method, the overall regression for images
was significant (R2 5 0.26, F(2, 24) 5 4.25, P 5 0.026) but self-
reported fear on image-based questions was not significantly
associated with disability (B 5 0.05, P 5 0.725). Second, the
overall regression for videos was significant (R25 0.26, F(2, 24)5
4.17,P5 0.028), but self-reported fear on video-based questions
was not significantly associated with disability (B 5 0.01, P 5
0.933). Third, the overall regression for the TSK-11was significant
(R25 0.61, F(2, 24)5 19.07,P, 0.001), and self-reported fear of
the TSK-11 was significantly associated with disability (B5 0.60,
P , 0.001).

For the third hypothesis that viewing a person lifting the
heaviest load will evoke the greatest fear and viewing a person
lifting the lightest load will evoke the least fear, there was no
significant interaction between method and load, F(1,137) 5
1.11, P 5 0.294 (Fig. 2). The main effect of method on fear was
not significant (F(1,137) 5 0.52, P 5 0.472). However, the main
effect of load on fear was significant (F(1,137) 5 37.56, P ,
0.001). Post hoc analysis shows that depictions of higher loads
(mean difference 5 13.23 (95% CI [8.97, 17.50]), P , 0.001)
elicited greater fear than depictions of lighter loads.

4. Discussion

This study aimed to assess the impact of different self-reported
methods (written descriptions, static images, or videos) on the
assessment of FoM in individuals across a spectrum of LBP
states. Contrary to our first hypothesis that there would be an
interaction between group and methods in their effects on fear,
the written method resulted in the lowest fear score across all
groups, comparedwith the image and videomethods. In contrast
to our second hypothesis that fear will be most predictive of
disability using the video method and least predictive of disability
when using the written method, the TSK-11 was most predictive
of disability, whereas the images and videos depicting lifting were
not predictive of disability. Finally, our findings supported our third
hypothesis that viewing individuals lifting heavier loads would
evoke greater fear than lighter loads.

Our result of a significant difference between TSK-11 and
image-based scores is partially supported by the current
literature; a previous study reported a moderate positive
correlation between PHODA and TSK-17 scores,27 whereas
other studies found no significant correlation.13,33,35 However,
the difference in scaled fear scores between the TSK-11 and
image/video methods in this study ranged from 9% to 11.5%,
which is less than the scaled clinical meaningful change TSK-11
threshold of 21%.51 Variation in findings could be due to this study
correlating perceived fear on a single activity to the latent fear
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measured by the TSK-11, whilst other studies correlated the
mean fear score across all activities within PHODA to different
TSK variants.13,27,33,35 There was a nonstatistically significant
trend that the more severe the LBP status, the more the TSK
underestimates fear relative to image/video methods. For
example, TSK-11 underestimated fear in controls by 19.8%, in
rLBP by 11.7%, and in LBP by 3.0% scaled points, relative to an
image (Fig. 1). The present findings suggest that the TSK-11, and
likely other TSK variants, should not be used in isolation to
determine fear of lifting in pain-free cohorts,23 within the context
of primary prevention medicine17 and clinical education.29

Although the average difference may not be clinically
significant, it is useful to explore the mechanisms underpinning
the different methods of assessing fear. Images and videos may
be measuring distinct constructs of pain-related fear compared
with the TSK.33 Meier et al.32 reported a correlation between
FoM, measured using a similar video-based approach, and brain
activity in fear-related cortical regions, such as the amygdala and
the insula. However, TSK-11 scores were more related to the
cortical activity of the orbital frontal context, indicating that TSK-
11 score may better reflect anxiety.33 In addition, FoM has been
shown to affect motor strategies in people with LBP.9,16 Given
that simply observing movements can activate cortical motor
regions involved during movement1 and that cortical motor
changes may be associated with the presence of LBP,6

observing images or videos may activate a greater portion of
the cortical region involved in FoM compared with a written
questionnaire such as the TSK-11. Further research into how
differences in cortical activation patterns associated with fear
when observing movement and different static postures could
shed light on the neural substrates associated with FoM.

We found that the TSK-11 was predictive of disability, whereas
image-based and video-based scores were not. The TSK-11 and
the ODI are task-generic questionnaires that do not measure fear
and disability on a single lifting task.15,51 By contrast, the image
and video items are task specific, measuring FoM concerning just
a single lifting task. It may be that task-generic questionnaires are
more likely to be associated with each other and less associated
with task-specific questionnaires. One study30 found that fear
reported on task-specific PHODA images (eg, lifting a pot with a
bent back or shoveling dirt) significantly predicted objective
lumbar range of motion (ROM), whereas nonspecific PHODA
images were not predictive of lumbar ROM. Another study28

reported that lifting-specific PHODA items were associated with
altered lumbar extensor muscle activity, whereas total PHODA
scores were not. Interestingly, another study24 reported that both
the lifting-specific PHODA items were not associated with
objective lumbar ROM, but this was conducted in pain-free
adults.

There was no significant difference in self-reported fear when
comparing image-based questions with video-based questions.
The present study, like that of Perez-Fernandez et al.,38 included
images and videos depicting activities(s) with a controlled tempo
and neutral facial expressions. However, Pérez-Fernandez
et al.38 did not assess fear during lifting. Despite the different
approaches to depicting lifting, both this study and that of Pérez-
Férnandez et al.38 reported no significant difference between
images and videos when assessing FoM in LBP patients.
Participants watching the videos may focus solely on the posture
depicted by our image which, given the high spinal flexion angle
and external lever arm of the load from the spine, is known to
impose the greatest spinal load.8 Put simply, participants appear
to automatically focus their attentional resources on the
posture(s) perceived to be most dangerous to the back, whilst
ignoring other postures in the sequence of movement. Further
research investigating differences between FoM assessed using
a video, and different postures across the spectrum of motion
would be useful.

Self-reported fear was significantly higher when viewing an
individual lifting a heavier load than a lighter load, suggesting that
our participants perceived heavier loads to be more associated

Table 1

Descriptive statistics of participants.

Group Control (n 5 24) LBP (n 5 14) rLBP (n 5 13)

Gender
Male 14 (26.92) 10 (19.23) 7 (13.46)
Female 10 (19.23) 3 (5.77) 5 (9.62)
Other — 1 (1.92) 1 (1.92)

Age (y) 29.71 (11.75) 28.29 (11.32) 35.46 (13.47)

Height (cm) 175.96 (11.22) 183.15 (14.22) 175.15 (9.87)

Weight (kg) 74.97 (13.37) 86.61 (16.21) 75.69 (14.34)

Pain intensity (range 0–10) — 4.07 (2.37) —

TSK-11 (range 11–44) 18.83 (4.00) 26.29 (7.19) 22.31 (5.50)

ODI (range 0–50) — 13.71 (11.28) 4.15 (3.21)

Gender presented as n (%). All other values are provided as M (SD).

LBP, low-back pain; M, mean; ODI, oswestry disability index; rLBP, recovered from low-back pain; TSK-11, Tampa Scale for Kinesiophobia, 11-item version.

Figure 1. Mean (with 95% confidence interval error bars) fear levels reported
using different methods in people with LBP, those who recently recovered
from LBP, and asymptomatic controls. LBP, low back pain; rLBP, recovered
low back pain; TSK, Tampa Scale of Kinesiophobia.
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with harm, regardless of LBP status or method (ie, viewing
images or videos). It is a common belief that lifting with lumbar
flexion is dangerous4,26 and that increasing the load when lifting
with a flexed lumbar would only increase the risk of injury.8,31

Hence, individuals lifting an unknown load tend to assume that
the weight is heavy and lift accordingly.3 If the load is lighter than
expected, it results in a jerk-like motion with an unnecessarily
large low back flexion-extension moment,3 which may indicate a
conditioned fear of damaging the lower back when lifting heavy
loadswithout preparation.Moreover, lifting greater weight causes
increased mechanical tension and fatigue, which is associated
with decreased knee and hip flexion and greater lumbar flexion
during repetitive lifting tasks.41

The selection of outcome measures to be used in a busy
clinical environment depends not only on their psychometric
properties but also on factors such as time and their ability to
guide treatment decision making. In patients with a current
episode of LBP, this study suggests that a quicker image-based/
video-based method could provide the same index of fear as
assessed by the more time-consuming TSK-11. Our results also
suggest that clinicians may choose to select images/videos
depicting a physically more strenuous task to elicit a greater
perception of fear than images/videos depicting a less strenuous
task.

Our study included several limitations. First, unlike multi-item
measures like the TSK-11, the reliability of single-item measures
cannot be measured in cross-section studies.2 Second, we
powered this study based on a prior correlation between 2
methods of fear measurements. There is a potential that this
study was underpowered to detect small interaction effect sizes
between groups and methods. Third, this study did not assess
other types of movement that may elicit fear, such as carrying an
object over a certain distance, lifting an object overhead, pushing,
or pulling. The PHODA could guide the selection ofmovements to
be depicted in video format, to develop a video database for ease
of use in future studies. Fourth, membership in our asymptomatic
control groupwas based entirely on not having suffered from LBP
within the past 6months.We did not investigate participants’ LBP
histories beyond this period. It is plausible that significant or
repeated LBP experienced prior to these 6 months could have
induced a lasting FoM. Lastly, our LBP participants had lower
levels of fear than some LBP cohorts investigated.18 However,
the mean unscaled TSK-11 score of 26.29 (SD: 7.19) in our LBP
group was very similar to that measured in a study of chronic pain
patients (mean: 27.3, SD: 6.1),43 suggesting that our

convenience sampling approach was adequate. The low to
moderate TSK-11 score in this study could exert a “floor” effect
that precluded finding a group-by-method interaction. Future
studies should explore the differences in fear reporting using
different methods in patients with higher levels of fear.

5. Conclusions

Fear of specific movements (eg, lifting) may be better measured
using task-specific measures, such as images and videos
depicting the task, than by task-generic FoM measures such as
the TSK-11. This may be more important in patients with milder
pain and asymptomatic controls. The TSK-11 is more strongly
associated with pain-related disability and therefore still plays an
important role in understanding the impact of FoM on disability.
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