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ABSTRACT
Introduction  Low back pain and neck pain are leading 
causes of disability. Although several studies have 
examined the effect of exercise on fear of movement 
in people with spine-related pain, the overall evidence 
supporting the beneficial effect of different forms of 
exercise on fear of movement remains unknown. This 
systematic review will determine the strength of evidence 
for the effect of exercise/physical activity on fear of 
movement in people with non-specific spine-related pain.
Methods/analysis  This review protocol was developed 
following the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis Protocols. The review will 
include randomised controlled trials and non-randomised 
studies that recruited adults (≥18 years) with chronic 
non-specific spine-related pain and where a validated 
measure of fear of movement/kinesiophobia such as 
the Tampa Scale of Kinesiophobia (TSK) and the Fear 
Avoidance Behaviour Questionnaire (FABQ) or any other 
validated measures to ascertain fear of movement/
kinesiophobia was employed. Bibliographic databases 
include MEDLINE, PsycINFO, EMBASE, CINAHL, ZETOC, 
Web of Science, PubMed and Google Scholar as well as 
key journals/grey literature will be searched from inception 
to 31 January 2022. Only articles published in English will 
be considered eligible. Two independent reviewers will 
search, screen studies, extract data and assess risk of 
bias. Preintervention and postintervention mean and SD 
with 95% CI of the outcome data (TSK or FABQ) will be 
extracted or estimated where possible. If possible, study 
results will be pooled into a meta-analysis. A narrative 
synthesis of the results will be presented if heterogeneity 
is high. The overall quality of evidence and risk of bias 
will be assessed using the Grading of Recommendations 
Assessment, Development and Evaluation and Risk Of Bias 
in Non-randomised Studies of Interventions guidelines.
Ethics and dissemination  This systematic review does 
not require ethical approval as existing data will be used. 
The results will be disseminated through a peer-reviewed 
journal and via national and international conferences.
PROSPERO registration number  CRD42021295755.

INTRODUCTION
Low back pain (LBP) is the leading cause of 
disability and adjusted life-years lived with 
disability worldwide1 and will continue to 

increase as the population ages.2 Approx-
imately 80% of all adults will have LBP at 
some point in their lifetime and of those, 
20% will likely develop chronic LBP.3 In the 
UK, estimates for the adult population with 
LBP accounts for approximately 11% of 
all disability burden from all disease.4 The 
second biggest cause of sickness absence in 
2017 was attributed to musculoskeletal condi-
tions accounting for more than 28 million 
days lost in work (absenteeism), costing the 
UK an estimated £7 billion annually.5

Most people will experience an episode 
of neck pain at some point during their 
life.6 Neck pain is among the most common 
medical condition requiring medical care 
with up to 70% of the global population expe-
riencing neck pain at least once in their life-
time.7 8 Of those between 50% and 85% will 
continue to report neck pain 1–5 years later.8 
Neck pain is ranked as the second most 
common musculoskeletal condition after 
LBP, and fourth highest in terms of years 
lived with disability.9 10

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ A broad range of medical databases and grey lit-
erature were used to identify potential papers for 
inclusion.

	⇒ A comprehensive search strategy with a wide spec-
trum of search terms including exercise/physical ac-
tivity interventions, fear of movement, spine-related 
related pain and healthcare settings were used.

	⇒ Two reviewers independently conducted study se-
lection, data extraction and quality assessment.

	⇒ A meta-analysis of the results was not possible due 
to the high risk of bias among studies and method-
ological heterogeneity between them, thus, a narra-
tive summary of the outcome of the selected studies 
was presented in the final review.

	⇒ This review is limited to evidence from randomised 
controlled trials.
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Fear avoidance refers to the belief that any movement 
or activity should be avoided to reduce pain or rein-
jury.11 Fear of movement develops as a result of avoidant 
behaviour to any new exposure of pain, leading to the 
avoidance of perceived painful activities, like phys-
ical activity and exercise, which may be perceived to be 
painful.12 The likelihood of those people with spinal 
pain developing physical disabilities becomes greater, 
as their increased fear of movement restricts their daily 
activities.13 There is evidence that fear avoidance beliefs 
can be predictive for negative or worse outcomes for 
patients with LBP, hence the need for early interventions 
to decrease these beliefs in the hope for a more successful 
outcome.14

A study by Balci et al15 found that both land and aquatic 
exercises have a positive influence on kinesiophobia in 
patients with chronic LBP. Additionally, another study 
provided evidence that a 12-week Pilates intervention 
group had a more beneficial impact on kinesiophobia 
(alongside other factors) when compared with a control 
group.16 A recent systematic review that investigated the 
effectiveness of exercise in reducing fear avoidance beliefs 
compared with non-exercise comparator concluded that 
there was moderate evidence for exercise interventions 
in reducing fear avoidance belief in people with pain 
including those with chronic LBP. However, this review 
examined pooled data of several exercise types, which 
reduces the ability to determine which exercise type was 
most effective in reducing fear avoidance beliefs.17

Another review examined the effectiveness of conser-
vative treatment compared with surgical intervention in 
reducing kinesiophobia and fear avoidance belief, found 
limited evidence that exercise reduces fear avoidance 
beliefs in people with chronic LBP. However, this review 
only included studies which compared exercise to other 
intervention modalities, reducing the ability to deter-
mine whether exercise alone was effective in reducing 
fear avoidance belief.18 Furthermore, Leonhardt et al19 
investigated whether physical activity was associated 
with fear avoidance measured by the Tampa Scale of 
Kinesiophobia (TSK) in people with acute and chronic 
LBP and concluded that fear of movement might be a 
dysfunctional cognitive impairment which is not related 
to increased physical activity or specific movement but a 
fear of movement in general. On the other hand, a study 
by Elfving et al20 revealed that patients with chronic, non-
specific LBP with higher levels of fear avoidance beliefs, 
and pain catastrophising were more likely to report low 
levels of physical activity. Results of these studies show 
that the effect of exercise/physical activity on reducing 
fear of movement/kinesiophobia in people with non-
specific spine-related pain is currently not clear.

The aim of this systematic review is to examine whether 
exercise/physical activity interventions are effective in 
reducing fear of movement/kinesiophobia in people 
with non-specific spine-related pain. The findings of this 
review may provide some insight into the merit of physical 
activity/exercise in relation to fear avoidance behaviour 

in people with non-specific spine-related pain enabling 
more targeted treatment option.

METHODS
This review protocol follows the reporting guidelines 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analysis Protocols (PRISMA-P)21 
(online supplemental file 1) and the methodological 
recommendations for conducting systematic reviews 
according to the Cochrane Handbook for diagnostic test 
accuracy.22

Search strategy
The following citation databases MEDLINE, PsycINFO, 
EMBASE, CINAHL, ZETOC, Web of Science and 
PubMed in combination with database-specific filters 
for randomised controlled trials, where these are avail-
able and Google Scholar as well as key journals/grey 
literature will be searched from inception to 31 January 
2022. An optimum search strategy has been developed to 
retrieve relevant articles which focuses on the following 
key terms: exercise, physical activity, fear of movement, 
kinesiophobia, spinal musculoskeletal pain, low back and 
neck pain. Search strategy for each database can be found 
in online supplemental file 2. Only articles published in 
English will be considered eligible.

Inclusion criteria
Studies published in peer-reviewed journals and grey 
literature will be included. Randomised controlled trials 
(RCT) and non-randomised studies of exercise/phys-
ical activity intervention will be included, where fear of 
movement/kinesiophobia is measured using a validated 
measure at baseline and at follow-up in people with non-
specific spine-related pain. The selection criteria for 
inclusion/exclusion of studies will follow the Participants, 
Interventions, Comparators, Outcomes and Study design 
framework.23

Population
Adults (≥18 years) with chronic non-specific spine-related 
pain (ie, neck, thoracic or LBP).

Study type
RCTs and non-randomised studies.

Intervention
Any form of active exercise/physical activity interventions 
for example, resistance training, motor control exercise, 
cardiovascular exercise, yoga, hydrotherapy, walking or 
Pilates will be reviewed. The term ‘exercise’ is commonly 
used to describe exercise or physical activity, which is 
planned, structured and repetitive and which serves to 
improve physical fitness.24 The exercise intervention/s 
should not include other forms of treatment apart from 
education. In the case of RCTs, then the control should 
be waitlist control, education only or passive thera-
pies (eg, manual therapy or electrotherapy) only. RCTs 
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comparing two or more types of exercise interventions 
will be considered and the effects for each exercise 
intervention considered separately (eg, strengthening vs 
motor control exercises).

Comparator
In the case of RCTs, non-exercise training treatment 
comparator groups: true control (ie, no intervention 
provided), or receiving passive interventions only (eg, 
manual therapy or education) or general practitioner 
management.

Outcome measures
Studies will be required to include any validated measure 
of fear of movement or kinesiophobia such as the TSK25 
and the Fear Avoidance Behaviour Questionnaire 
(FABQ),26 or any other validated measures to ascertain 
fear of movement/kinesiophobia.

Measures of effect
End of intervention between group differences will be 
measured in the case of RCTs and within group differ-
ence will be considered in the case of non-randomised 
study interventions. Mean difference or standardised 
mean difference (SMD) will be extracted with accompa-
nying 95% CIs and p values where this is reported. Group 
effect size will extracted and reported.

Exclusion criteria
1.	 Aged <18 years.
2.	 Patients with specific causes of spinal pain (eg, radicu-

lopathy), spinal pathology or postsurgery.
3.	 Single case studies, case reports alongside any review 

articles, letters, editorials, studies with only abstracts 
and any other literature with no full text availability 
and articles not published in the English language will 
be excluded.

Preparing for eligibility screening
Before eligibility screening commences, search results 
identified by the outlined databases will be assembled 
into a digital library and organised by searched database 
using Endnote V.20 software (Clarivate Analytics) refer-
ence management software. Any duplicate articles will be 
identified and removed at this stage.

Study selection
Two reviewers (RS and FJ) will independently screen and 
identify studies potentially meeting the predetermined 
inclusion criteria by reading titles and abstracts within 
the digital library. Both reviewers will then select articles 
for full-text screening and independently apply eligi-
bility criteria to select appropriate articles for inclusion 
in the review. They will resolve any disagreement over 
eligibility through consensus. If no resolution is reached 
a third reviewer (DF) will arbitrate any disagreement 
over study eligibility and resolve through discussion. An 
inclusion criteria checklist (table 1) has been developed, 
based on study eligibility criteria, to ensure that studies 

are classified and interpreted appropriately. A PRISMA-P 
flow diagram will be provided to describe included and 
excluded studies along with reasons for exclusions.

Patient and public involvement
No patients or the public were directly involved in the 
design, writing or editing of this systematic review 
protocol. We will present the results of this review to our 
established patient and public involvement group at the 
Centre of Precision Rehabilitation for Spinal Pain, UK.

Data extraction
Data will be managed using the EndNote V.20 software 
(Clarivate Analytics), see http://www.endnote.com). This 
will enable reviewer’s ease of access, remove duplicates 
and review and store full texts and abstracts. Data from 
the included studies will be extracted independently by 
two reviewers. Any disagreement over the eligibility of a 
study will be resolved through discussions with a third 
reviewer. For missing data, attempts will be made to 
contact study authors at least twice by email and/or phone 
to gain further information. The following data items will 
be extracted from each study: authors and year of publi-
cation, study location, study design, participant’s charac-
teristics and outcomes of interest (fear of movement or 
Kinesiophobia), sample size, follow-up time, setting and 
items associated with risk of bias, summary statistics and 
methods for statistical analysis. Details of intervention 
(duration, frequency, type of exercise/physical activity) 
and control/comparison group where appropriate; study 
methodology and outcomes and times of measurement/
follow-up), will be extracted and reported. Two reviewers 
will independently conduct data extraction from each 
study using a pre-defined data extraction sheet. Extracted 
outcome data will be preintervention and postinterven-
tion mean and SD. Data presented as medians or alter-
nate measures of spread will be converted to mean and 
SD. When only figures are presented (rather than numer-
ical data within text), data will be extracted and anal-
ysed where possible using software tool such as Web Plot 
Digitizer.27

Table 1  Eligibility criteria

Study design 	► Randomised controlled trials
	► Non-randomised studies

Study 
characteristics

	► Study identified via electronic database search, 
grey literature, research archive or reference 
lists of eligible studies

	► Full-text article available

Participants 	► Adults aged (≥18 years) with chronic non-
specific spine-related pain (ie, neck, thoracic or 
low back pain)

	► Studies with categorised aged group >90% of 
participants must be adults (≥18 years)

Measures 	► Tampa Scale of Kinesiophobia and the Fear 
Avoidance Behaviour Questionnaire

	► Any other validated measures to ascertain fear 
of movement/kinesiophobia.

http://www.endnote.com


4 Jadhakhan F, et al. BMJ Open 2022;12:e060264. doi:10.1136/bmjopen-2021-060264

Open access�

Risk of bias (quality) assessment
The Cochrane Risk of Bias tool V.2 (RoB 2)28 will be 
used to assess the risk of bias of each of the included 
randomised trials. Risk of bias may include selection bias 
(random sequence generation and allocation conceal-
ment), performance bias (blinding of patients/research 
team), detection bias (blinding of outcome assessment), 
attrition bias (incomplete outcome data), and reporting 
bias (selective outcome reporting). The Risk Of Bias in 
Non-randomised Studies of Interventions29 tool will be 
used to assess the risk of bias of non-randomised studies of 
interventions. Two reviewers (RS and FJ) will be involved 
in the quality assessment and any disagreements will be 
resolved through a third reviewer (DF). For this review, 
the Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE)30 working group meth-
odology will be used to assess the quality of the pooled 
evidence.

Data analysis and synthesis
A pairwise random-effects meta-analysis will be conducted 
depending on effect measures reported in the studies 
and similarities between individual studies, interven-
tions and outcomes,31 and the statistical heterogeneity, 
the assessment of whether genuine differences exist 
between results is low.32 Meta-analysis will be performed 
if heterogeneity between the studies is low (I²<50%). 
Variation in study outcome between studies will be evalu-
ated using the I² statistical analysis. SMD and 95%CIs will 
be extracted and reported as effect estimates of fear of 
movement/kinesiophobia. SMD and associated Cohen’s 
D where available will be extracted and reported or calcu-
lable using Cohen’s D formula, effect size will be defined 
as small (0.0–0.2), medium (0.3–0.7) and large (>0.8). A 
95% CI will also be calculated where possible. If the level 
of heterogeneity and risk of bias is high between studies 
and pooled analysis of the studies is not possible, a narra-
tive summary of the outcome of the selected studies will 
be undertaken and presented in the final review. All anal-
yses will be conducted in Stata V.17.0 (StataCorp).

Heterogeneity assessment
Univariate and multivariate meta-regression will be used 
to statistically examine sources of variation between 
studies, statistical significance will be set at (p<0.05). 
The following covariates: sample size, country, study 
setting and diversity of outcome measures will be further 
examined to explore sources of heterogeneity. Statisti-
cally significant covariates from univariate models will 
be included in a multivariate meta-regression model. 
Meta-regression will be performed in STATA using the 
‘metareg’ command.33

Analysis of subgroup or subsets
Subgroup analyses may be performed depending on the 
number of studies identified. Subgroup analyses will be 
performed to consider the following: (1) Exercise/phys-
ical activity type; (2) Pain location; (3) Outcome measure, 

for example, TSK versus FABQ. The level of heteroge-
neity across included studies and strength of evidence for 
heterogeneity will be examined using the Cochrane Q 
and I2 statistics with associated 95% CI. An I2 of 50% and 
above is considered a substantial level of heterogeneity.34 
Depending on the level of heterogeneity (I2 statistics) and 
study characteristics both fixed and random effect models 
may be used as summary effect measures. The fixed effect 
model based on Mantel-Haenszel35 will be used if tests 
of heterogeneity among studies are not significant, or 
the DerSimonian and Laird36 method will be used for 
random effect models because of potential heteroge-
neity between study variations in population, regions or 
assessment methods across studies. A minimum of two 
studies are generally considered sufficient to perform a 
meta-analysis.37

Sensitivity analysis
A range of sensitivity analyses may be conducted to 
examine the methodological quality and potential 
sources of heterogeneity of the included studies. Sources 
of variations may include tool for assessment of fear of 
movement, sampling strategy, adequate response and 
type of exercise/physical activity. These will be stratified 
and separate sensitivity analyses conducted. A further 
analysis will be conducted excluding any studies with high 
risk of bias.

Narrative synthesis
If the level of heterogeneity is high between studies and 
pooled analysis of the studies is not possible, a narrative 
summary of the outcome of the selected studies will be 
examined in more nuanced detail and presented in the 
final review outlining the reasons for the results reported 
in each study.

Publication bias and overall quality of the evidence
Presence of publication bias will be assessed by visual 
inspection of the inverted funnel plot technique and 
by the Begg rank test38 and the Egger regression test.39 
The magnitude of publication bias will be examined by 
the trim and fill method40 by estimating the number of 
missing studies because of publication bias and imputes 
missing effect sizes until the funnel plot is symmetrical. 
The effect size is re-estimated using standard meta-analysis 
method. The STATA command metatrim41 will be used to 
perform the non-parametric trim and fill method. The 
GRADE framework30 will be used to examine the quality 
and inconsistency between studies including publication 
bias, imprecision, inconsistency and indirectness of study 
results to the population. The quality of the summary 
evidence will be assessed as high, moderate, low or very 
low consistent with GRADE. The minimum number of 
studies recommended when examining publication bias 
is 10.42

DISCUSSION
To the best our knowledge, this will be the first systematic 
review to explore whether different forms of exercise/
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physical activity interventions are effective at modifying 
fear of movement/kinesiophobia in people with non-
specific spine-related pain. This review will provide the 
strength of evidence supporting the efficacy of exercise/
physical activity interventions in modifying fear of move-
ment for people with spine-related pain. Furthermore, 
this review will explore which exercise/physical type are 
related to evidence of significant benefit.

The strengths and limitations identified in the included 
studies will be presented and described in the review. 
The strengths of this review include an in depth search 
strategy designed and adapted for each search database 
and robust quality appraisal and heterogeneity assessment 
to evaluate studies included in this review. Some potential 
limitations are likely to include between study hetero-
geneity in terms of diagnostic methods, study setting or 
country and publication bias. A narrative summary of the 
outcome of the selected studies will be presented in the 
final review to overcome this issue if necessary.

Implications of results
Based on the available evidence, the results of this review 
will help identify the most effective exercise/physical 
activity or type of exercise interventions, which are most 
beneficial at modifying/reducing fear of movement in 
adults aged ≥18 years with non-specific spine-related pain.

ETHICS AND DISSEMINATION
This review does not require ethical approval as only 
existing published data available in scientific databases 
will be used. Findings of this systematic review will be 
presented for peer review in an appropriate journal. Any 
data generated from this systematic review will be made 
available from the corresponding author on reasonable 
request.
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