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Abstract.
BACKGROUND: Specific stabilisation exercises (SSE) can combat the debilitating effects of chronic non-specific low back pain
(CLBP), improve disability, pain and fear-avoidance beliefs (FAB).
OBJECTIVE: To elicit the determinants of outcome in patients with CLBP with associated FABs after treatment with SSE.
METHOD: Twenty-nine patients (20 females) with CLBP were classified using FAB questionnaire into high or low Work and
Physical Activity (PA) subscales. After 4-week treatment, evaluations were done for pain, disability and lumbar spine active range
of motion (AROM). Data was analysed exploratory-descriptively with a significance level set at p < 0.05.
RESULTS: Participants were aged 55.24 ± 11.91 years. They scored 19 (65.5%) and 5 (17.2%) respectively on Work and PA
subscales. The post-intervention evaluation showed significant differences in all outcomes, but no significant difference between
patients with high or low FAB scores for both subscales. PA scores correlated significantly with pain while work scores correlated
significantly with disability. Participants’ gender predicted disability, pain and AROM with moderate to large effect sizes.
CONCLUSION: SSE can potentially improve disability, pain and range of motion for patients with chronic low back pain
regardless of FABQ status. Gender and baseline patient status are potential determinants of outcome of treatment using SSE.
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1. Introduction

Non-specific chronic low back pain (NSCLBP) is
a major health and socioeconomic problem in mod-
ern society and has attracted a significant amount of
research [1,2]. It is multi-factorial and with high age-
related global prevalence and a potential for a substan-
tial increase in the coming decades [3,4,5]. Reduced
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muscle strength and endurance have been identified in
people with (NSCLBP), which may compromise func-
tional capacity and flexibility [6]. Improving this ca-
pacity can be effective in the treatment and prevention
of the recurrence of NSCLBP [7].

Non-specific chronic low back pain (NSCLBP) is
closely associated with physical and complex prognos-
tic factors which include distress and fear-avoidance
beliefs (FAB) [8]. Supervised exercise therapies are
among the most effective and advocated treatments to
optimise patient outcomes [7,9]. Specific stabilisation
exercises (SSE) aims to re-establish the impairment or
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deficit around the spinal motion segment by restoring
the normal function of local stabilizer muscles [7]. A re-
cent study shows that although exercise training may be
more effective, stabilisation exercises ‘are possibly the
most effective treatments depending on the outcome of
interest for adults with NSCLBP’ [10]. This is corrobo-
rated by previous studies which document improvement
in pain relief, stability, disability and active range of
lumbar spine motion following treatment with SSE [11,
12]. However, FABs on the other hand have also been
shown in studies to play a role in the chronicity and con-
sequent disability associated with NSCLBP and in some
cases considered a key predictor of outcome [8,9,10,11,
12,13]. There is evidence that FABs in NSCLBP can be
managed using specific graded exercises/activities [14].
SSE thus has the potential to reduce pain and disabil-
ity by improving spinal stability and gradually expos-
ing patients to activity thereby reducing FABs and pre-
venting recurrence [7,15,16]. While complete recovery
might now be feasible within a short period, there is
evidence that these improvements in muscle strength,
disability and pain could be seen early in treatment.
In a study by Filiz et al., changes in spinal mobility
and muscle properties were already been observed in
a 2-week intervention [17]. One study had patients in-
tervention for 6 weeks and presented significant im-
provement in muscle strength [18]. Several studies re-
ported improvements in clinical outcome of pain, range
of motion (ROM) and disability after intervention on
chronic non-specific low back pain [19,20]. Addition-
ally, up-to-date evidence is seen in systematic reviews
by Hayden et al. and Owen et al., showing that specific
stabilisation exercises might be effective for pain and is
more effective for disability ‘in the short and medium
term’ [10,21]. It is however, unclear which factors de-
termine SSE treatment outcome within a limited time
frame and its relationship with FABs related to work
and physical activity. This study aimed to elicit the de-
terminants of outcome in patients with NSCLBP with
associated FABs after treatment with specific stabili-
sation exercises and establish the relationship between
FAB and the outcome of 4 weeks of treatment using
SSE in patients with NSCLBP.

2. Methods

2.1. Research design

This study employed a pre-test and post-test design.
A consecutive sampling technique was adopted for the

study. A total of forty-nine (49) participants presenting
with NSCLBP were recruited from three physiother-
apy clinics in Nigeria for this study out of which 12
were ineligible. However, 37 met the inclusion crite-
ria out of these 29 completed the study. The 8 partic-
ipants withdrew from the study hence data collection
was discontinued for these ones as confirmed in the
information sheet [22]. The dropout rate was thus cal-
culated as 21.6% accepted in multiple published cohort
studies [23,24,25]. There were no non-responders who
completed the treatment. Figure 1 shows the flowchart
of the participants and their reasons for withdrawal. Of
these participants, 2 withdrew due to insufficient fund-
ing related to transportation and medical cost, 4 opted
for alternative management citing personal preference,
and 2 participants self-discharged. Further reasons for
ineligibility and exclusion are shown in Supplement 1.

Included in this study were patients with clinical pre-
sentation of NSCLBP of not less than 3 months onset,
above 18 years, who could speak and comprehend writ-
ten material in English. Excluded from the study were
patients with red flags such as a history of trauma to the
low back, systemic disease or cancer, loss of bowel or
bladder control, numbness or altered sensation in the
groin region, hip, knee or spinal surgery or currently
had a hip or knee injury, second and third trimesters of
pregnancy and patients with cognitive impairment.

2.2. Research instruments

The instruments used in this study were; I) Fear-
avoidance belief questionnaire (FABQ): This was used
to assess the participants’ level of FABs at baseline.
Those who had a score of less than 15 on the FABQPA
or less than 35 on the FABQW were classified as low
on the FABQ [26]. Those who had a score of 15 or
more on the FABQPA and 35 or more on the FABQW
were classified as having elevated FABs. II) The Visual
Analogue Scale (VAS): A self-reported scale used to
rate the participants’ level of pain at various stages
of intervention [27,28]. III) Roland-morris Disability
Questionnaire (RMDQ): This validated tool was used
to rate the degree of participants’ disability level [29].
IV) Modified Schober’s Test (MST): This was used to
measure the active range of motion (AROM) of lumbar
flexion of the participants using a tape measure [30,
31]. The modified Schober test was used because of its
added advantage in providing hints on patients’ pain-
related fear [32]. La Touche et al. showed that patients
with improvement in their LBP condition had better
Lumber ROM as well as the psychosocial state [33].
Further details of the instruments’ method of use and
rationale are described in Supplement 2.
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Fig. 1. Flowchart of participants’ recruitment. From the initial recruitment of forty-nine participants, a total of twenty participants were excluded:
twelve participants due to ineligibility and eight participants due to purposeful withdrawal from the study. This resulted in the final twenty-nine
participants who completed the study.

2.3. Procedures for data collection

After eligibility criteria were determined, demo-
graphic and anthropometric information such as name,
age, gender, height, body weight and occupation were
recorded for each participant. Participants’ FAB level,
pain, disability and lumbar spine AROM were also as-
sessed and recorded by the attending clinicians. All the
participants performed 2 sessions of 45 minutes SSE
per week for 4 weeks. Prior to the exercise, partici-
pants had a session of education and 10 minutes of in-
frared radiation to the lower back aimed at relaxation
and to ensure optimum participation in the exercise pro-
gramme. A recent systematic review also shows that
infrared radiation could serve as a useful adjunct to ini-
tiate treatment of musculoskeletal conditions having the
potential to provide relaxing, soothing and a placebo
effect especially useful in patients with chronic pain
with anxiety and fear of movement [34,35].

The exercises were aimed to enhance neuromuscular
control skills and to train deep abdominal and deep back

muscles around the spine. They were divided into 3
stages as described in previous studies, which aimed to
enhance neuromuscular control skills and to train deep
abdominal and deep back muscles around the spine [36,
37,38]. First, participants were given tailored illustrated
information leaflets in lay language as a personal and
home resource. These leaflets contain pictorial illustra-
tions describing the anatomy and functions of the sta-
bilizing muscles, the exercises, their purpose and how
to perform them based on information from research
materials aimed to increase physical activity regard-
ing activities of daily living, and home exercises [39].
Feedback and support lines were provided in form of
individualised visits and telephone calls. The follow-
up time averages 15 minutes on off-clinic days and
weekends. Detailed subjective records were kept using
clinical notes.

The clinic and home-based exercises were all active
exercises which were designed to be performed by the
participants at home and without assistance. The par-
ticipants were taught how to recognise if they were per-
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forming it correctly at each stage. The exercises concept
was local stabilisation exercise approach, emphasizing
specific training exercises for local muscles aimed at
promotion of muscular endurance, stability and strength
of the core local muscles that stabilize the spine such as
the transversus abdominis (TrA) and lumbar multifidus
(LM) [11].

The first stage of exercises was described to each of
the participants with the aid of pictures illustrating the
anatomy of the local stabilizing muscles such as lum-
bar multifidus and transversus abdominis. It involved
gaining progressive sustained contraction of the deep
abdominal muscles and co-activation of pelvic floor
muscles. Stage 2 involved the integration of controlled
movements into the movements of the extremities and
in heavier loading positions. The aim of stage 3 exer-
cises was to maintain local segmental control while a
load is added through open kinetic chain movement of
adjacent segments (Supplement 2).

The home exercises comprised a sequence of 10 con-
tractions for 10 seconds of repetitions, daily. The total
exercise time was approximately 45 min daily. Partici-
pants had their clinic and home re-assessed before pro-
gression. Participants were thoroughly monitored for
compliance with their home activities by the researcher.
Only after satisfactory compliance was achieved in
line with the protocol, was the participant allowed to
progress to the next stage. The outcome variables were
measured at baseline, at the end of 2nd week and 4
weeks of intervention. This included the assessment and
recording of pain, disability and lumbar spine AROM
using VAS, RMDQ and MST respectively. The detailed
exercise protocol is available in Supplement 3.

2.4. Data analysis

The sample size of 32 participants was calculated a
priori based on the objectives of the study. It was cal-
culated using Cohen’s formula [n = N(z1+z2)2/ES2]
for sample size determination [40]. Where minimum
sample size (n), number of groups (N), co-efficient in-
terval at alpha level < 0.05 (α), and effect size (ES
using a large effect size of 0.7). This indicates the min-
imum number of participants required to participate in
the study. Data was descriptive-exploratorily analysed.
Descriptive statistics of percentage, mean and standard
deviation were used to summarize the demographics
and physical characteristics of age, weight, height and
body mass index. ANOVA was used to determine the
statistical differences in clinical variables (pain, dis-
ability and AROM) across phases (baseline, 2 weeks

Table 1
Demographics and FAB classification of the participants

Participants (n = 29) n (%) Mean ± SD
Gender

Female 20 (69)
Male 9 (31)

Age (Years) 55.24 ± 11.91
Height(m) 1.62 ± 0.08
Weight(kg) 72.70 ± 12.25
BMI (kg/m2) 27.22 ± 4.54
FABQW

High 5 (17.2%)
Low 24 (82.8%)

FABQPA
High 19 (65.5%)
Low 10 (35.5%)

FABQ: Fear-Avoidance Beliefs Questionnaire; FABQW: Fear-
Avoidance Beliefs Questionnaire Work subscale; FABQPA: Fear-
Avoidance Beliefs Questionnaire Physical Activity subscale. BMI:
Body Mass Index.

and 4 weeks post-intervention) in patients with high
and low FABs relating to work and physical activity
(FABQW and FABQPA). There is evidence that pain,
disability and lumbar range of motion have correla-
tive relationships with FABs [15]. Hence, Pearson’s
correlation coefficient was used to establish and de-
scribe the strength of these relationships between out-
come variables and FABs defined using Cohens criteria
(low > 0.1, moderate > 0.3 and high > 0.5) [41]. The
magnitude of clinical or practical significance of the
potential relationship would then be quantified using
the effect sizes, eta-squared (η2) described as; small
= 0.2, medium = 0.5, large = 0.8, very large = 1.2,
and huge = 2.0 [42,43]. Further, multiple linear regres-
sion was carried out to determine the dependencies of
these relationships. Since FABs have a strong relation-
ship with disability, this aims to elicit the hierarchy of
selected outcomes/covariates including gender, base-
line status of pain, disability and lumber range of mo-
tion which might be potential predictors of 4th week
post-treatment disability status [13,17,19,44]. Research
shows that limitations in lumber ROM are a key and
common disabling factor in patients with chronic LBP
and should be routinely assessed in this group of pa-
tients [33,45]. All statistical analyses were performed
with alpha levels set at p < 0.05, using SPSS soft-
ware version 22.0. The study was reported following
the STROBE checklist for cohort studies [46].

3. Results

A total of 37 patients consented and met the inclu-
sion criteria for this study, out of these 29 completed
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Table 2
Participants’ baseline outcome variables in relation to their score on the FABQW and FABQPA subscales

Disability (RMDQ) (X ± SD) Pain (VAS) (X ± SD) AROM (MST) (X ± SD)
Low High Total Low High Total Low High Total

FABQW
Baseline 11.12 (6.20) 14.60 (2.30) 11.72 (5.84) 5.92 (1.61) 6.40 (1.95) 6.00 (1.65) 4.23 (4.16) 5.18 (2.19) 4.39 (3.88)
2wk 5.83 (4.55) 8.80 (3.96) 6.34 (4.53) 2.96 (1.92) 4.40 (1.82) 3.21 (1.95) 6.11 (3.95) 6.80 (2.22) 6.23 (3.69)
4wk 1.75 (2.57) 2.60 (3.29) 1.90 (2.66) 1.13 (1.26) 1.60 (0.89) 1.21 (1.20) 7.85 (3.70) 8.28 (2.46) 7.93 (3.48)

FABQPA
Baseline 9.80 (5.94) 12.74 (5.68) 11.72 (5.84) 4.90 (1.44) 6.58 (1.46) 6.00 (1.65) 5.32 (5.65) 3.91 (2.59) 4.39 (3.88)
2wk 5.30 (4.57) 6.89 (4.53) 6.34 (4.53) 1.50 (1.84) 4.11 (1.33) 3.21 (1.95) 7.45 (5.28) 5.58 (2.45) 6.23 (3.69)
4wk 0.80 (1.23) 2.47 (3.04) 1.90 (2.66) 0.30 (0.48) 1.68 (1.20) 1.21 (1.21) 8.99 (5.16) 7.37 (2.15) 7.93 (3.48)

∗Significance at p < 0.05. (X ± SD): Mean and Standard deviation. FABQW: Fear avoidance belief questionnaire for work subscale (HighFABQW
> 34). FABQPA: Fear avoidance belief questionnaire for physical activity subscale (High FABQP > 15). RMDQ: Roland morris disability
questionnaire. VAS: Visual analogue scale. MST: Modified Schober’s test. AROM: Active Range of Motion. Pre-Rx: pre-treatment (Baseline),
Mid-Rx: mid-treatment (at the end of 2nd week), Post-Rx: post-treatment (at the end of 4 weeks).

Table 3
Relationship between patients’ FABQW and outcome variables

Disability Pain AROM
Sig. Partial eta squared Sig. Partial eta squared Sig. Partial eta squared

FABQW
Within groups 0.001 0.80∗ 0.001 0.86 0.01 0.66
Between groups 0.28 0.99 0.58

FABQPA
Within groups < 0.001 0.79 < 0.001 0.90 < 0.001 0.77
Between groups 0.52 0.63 0.79

∗Significance at p < 0.05. FABQW: Fear avoidance belief questionnaire for work subscale. FABQPA: Fear avoidance belief questionnaire for
physical activity subscale. AROM: Active Range of Motion. Pre-Rx: pre-treatment (Baseline), Mid-Rx: mid-treatment (at the end of 2nd week),
Post-Rx: post-treatment (at the end of 4 weeks). Partial Eta Squared = effect size between measures (small = 0.2), (medium = 0.5), (large = 0.8),
(very large = 1.2), and (huge = 2.0).

the study. Nine (31%) of the participants were males
while 20 (69%) were females. Participants’ mean age
was 55.24 ± 11.91 years while their mean BMI was
27.22 ± 4.54 (Table 1). FABQ was administered to the
participants before intervention in order to obtain their
FABs levels and classify them into high or low FABs
about work (FABQW) and high or low FABs about
physical activity (FABQPA). On the FABQPA subscale,
19 (65.5%) of the participants had high scores. Five
(17.2%) of the participants had a high score on the
FABQW subscale (Table 1).

A significant difference was seen (p = 0.0) in dis-
ability outcome between baseline, week 2 and week
4, however, there was no significant difference in dis-
ability outcome (p = 0.28) between patients with high
FABQW and those with low FABQW. The effect size
is large (η2 = 0.8). Regarding pain, a significant differ-
ence (p = 0.00) was observed in pain outcome between
pre, week 2 and week 4 but there was no sig difference
(p = 0.9) in pain outcome between patients with high
FABQW and those with low FABQW. The effect size
is large (η2 = 0.9) The outcome for AROM between
baseline, week 2 and week 4 showed a significant dif-
ference (p = 0.00), however, none was seen (p = 0.57)

in AROM outcome between patients with high FABQW
and those with low FABQW with a large effect size
(η2 = 0.7). The effect size (η2) is a measure of the mag-
nitude of clinical or practical significance and change
in an outcome in relation to the intervention. Based on
the pre-set values for this study the effect sizes could
be classified into; small = 0.2, medium = 0.5, large
= 0.8, very large = 1.2, and huge = 2.0. The large
effect sizes for disability, pain and AROM described
above (η2 = 0.8; η2 = 0.9; and η2 = 0.7) respectively,
shows the strong magnitude of the relationship between
the disability, pain and AROM outcomes for patients
with high FABQW and those with low FABQW after
intervention using specific stabilisation exercise. This
can be interpreted that the outcome was largely related
to the intervention administered to both categories of
patients. These are shown in Tables 2 and 3.

The results showed a significant difference (p =
0.00) in disability outcome between pre-intervention,
week 2 and week 4 but no sig difference (p = 0.52) in
disability outcome between patients with high FABQPA
and those with low FABQPA at a large effect size of
η2 = 0.8. Regarding pain outcome, baseline, week 2
and week 4 indicated significant differences (p = 0.00)
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Table 4
Correlation between outcome (pain, disability and AROM) and score on the FABQPA and FABQW subscales

Disability Pain AROM
Baseline 2Wk 4Wk Baseline 2Wk 4Wk Baseline 2Wk 4Wk

High FABQPA
Pearson correlation 0.25 0.16 0.22 0.45∗ 0.60∗ 0.49∗ −0.10 −0.19 −0.17
Sig. 0.19 0.42 0.25 0.02 0.01 0.01 0.59 0.32 0.37

High FABQW
Pearson correlation 0.40∗ 0.25 0.12 0.11 0.28 0.15 0.09 0.07 0.05
Sig. 0.04 0.18 0.53 0.56 0.14 0.43 0.63 0.72 0.82

FABQPA: Fear avoidance belief questionnaire for physical activity subscale. FABQW: Fear avoidance belief questionnaire for work subscale.
(High FABQP > 15, HighFABQW > 34). ∗Correlation is significant at the 0.05 level (2-tailed). ∗Significance at p < 0.05.

Table 5
Multiple regression to derive determinants predicting disability outcome after 4-weeks of treatment with SSE

Predictor Estimate SE t p f df p Adjusted r

Intercept −3.43 1.47 −2.33 0.03 8.72 1,26 < 0.001 0.40
RMDQ_Baseline 0.26 0.07 3.74 < 0.001
GENDER 1.75 0.86 2.03 0.05

RMDQ: Roland Morris disability questionnaire. Dependent Variable: RMDQ_4Wk. Predictors: GENDER and RMDQ_Baseline. SSE: Specific
Stabilisation Excercise.

Table 6
Multiple regression to derive determinants predicting pain outcome after 4-weeks of treatment with SSE

Predictor Estimate SE t p f df p Adjusted r

Intercept −1.21 0.78 −1.54 0.14 6.12 1,24 0.003 0.62
VAS_Baseline 0.30 0.09 3.24 0.01
GENDER 0.30 0.33 0.87 0.39
AROM_Baseline −0.04 0.04 −1.14 0.27
RMDQ_4Wk 0.20 0.06 3.47 0.02

Dependent Variable: VAS_4Wk. VAS: Visual analogue scale. Predictors: GENDER, VAS_Baseline, AROM_Baseline and RMDQ_4wk. SSE:
Specific Stabilisation Excercise.

and none between patients with high FABQPA and
those with low FABQPA (p = 0.63). The effect size is
large (η2 = 0.9). For AROM, the results show signifi-
cant difference (p = 0.00) in AROM outcome between
pre, week 2 and week 4. There was no sig difference
(p = 0.79) in AROM outcome between patients with
high FABQPA and those with low FABQPA. The effect
size is large (η2 = 0.8). This means that the outcome
in disability, pain and AROM in patients with high and
low FABQPA, is largely related to the specific stabilisa-
tion exercises administered. This can be inferred from
the large effect sizes (η2) reported for disability, pain
and AROM (η2 = 0.8; η2 = 0.9; and η2 = 0.8) show-
ing the strong magnitude of the relationship between
the outcomes for patients of both classes of FABQPA.

Significant correlations (p = 0.04) can be seen be-
tween FABQW and baseline disability. Also, pain at
baseline (p = 0.02), 2nd week (p = 0.01) and 4th week
(p = 0.01) correlated significantly with FABQPA. Ta-
ble 4 shows that while pain is seen to correlate more
with FABQPA, disability is seen to correlate more with
FABQW.

In the testing impact of variables on participants’
post-treatment outcomes, a multivariate Linear Regres-
sion was carried out with the dependent variables 4th
week pain, disability and AROM. These were regressed
on relevant predicting variables. Table 5 shows the pre-
dictors of outcome for disability outcome at 4th week
include: baseline disability and gender. These can be
viable predictors of disability after four weeks of treat-
ment using specific stabilisation exercises since the
model significance can be reported as (F (1,26) = 8.72,
p = 0.001). This model explains 40% of the variance
with an Adjusted r value of 0.40.

Predictors of outcome for pain outcome at 4th week
include: baseline pain level, gender, baseline AROM
and disability at 4th week. These can be viable predic-
tors of pain after four weeks of treatment using specific
stabilisation exercises since the model significance can
be reported as (F (1,24) = 6.12, p = 0.003). This model
explains 62% of the variance with an adjusted r value of
0.62 (Table 6). Baseline AROM and gender were seen
to predict the outcome for AROM in 4th week with a
model (F (1,26) = 8.60, p < 0.001) explaining 81% of
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Table 7
Multiple regression to derive determinants predicting AROM outcome after 4-weeks of treatment with SSE

Predictor Estimate SE t p f df Sig Adjusted r

Intercept 6.84 0.91 7.48 < 0.001 8.60 1,26 < 0.001 0.81
AROM_Baseline 0.78 0.07 10.58 < 0.001
GENDER −1.78 0.61 −2.93 0.01

Dependent Variable: MST_4Wk. MST: Modified Schober’s test. AROM: Active Range of Motion, Predictors: GENDER and AROM_Baseline.
SSE: Specific Stabilisation Excercise.

the variance and an Adjusted r value of 0.81 (Table 7).
The resulting models describes the proportion of total
variation explained by a predictor variable, after ex-
cluding variance from other predictor variables. Since
these models explain large proportion of the variance in
disability, pain and AROM outcomes (40%, 62% and
81%) respectively, it can be inferred that the derived
variables from the analysis significantly predicts the
outcome.

4. Discussion

This study aimed to elicit the determinants of out-
come in patients with chronic non-specific LBP with
associated FABs after treatment with SSE. In this study,
patients had significant improvements which could be
attributed to the intervention in pain relief, disability
and AROM in all weeks regardless of their FAB sta-
tus. This shows that SSE has the potential to improve
outcomes regardless of patients’ FAB, suggesting an
effective reduction in physical and psychological obsta-
cles to recovery. The education component and graded
pattern of exercises have been reported to reduce psy-
chological obstacles to recovery in chronic pain cases
possibly responsible for the outcomes in patients with
high FABQ [48] and the effects of stabilisation exercise
have been attributed to improving the ability to control
the spine, re-education, and coordination of deep trunk
muscles during static, dynamic, and functional tasks,
hence reducing pain and disability for patients with low
FABQ [9,12].

This observation is similar to studies which show
the effectiveness of specific stabilisation exercises on
NSCLBP related outcomes [9,38,47]. The compara-
ble degree of improvement in the level of disability,
pain and AROM between the participants with elevated
FABQW and FABQPA and those without may be be-
cause in addition to patient education, the treatment
involved exercise which required participants’ active
participation. This was highlighted in a study that a
more tailored and intensive treatment approach, such
as graded exposure to disconfirm patients’ FAB in ad-

dition to education optimises treatment outcomes [48].
Even though patient education was not directly targeted
at reducing FABs, Turk and Wilson assert that most re-
habilitation programs for chronic pain patients contain
at least some components that are likely to be effective
at reducing FABs [49].

Significant correlations were seen in this study be-
tween FABQW and disability, and FABQPA correlated
significantly with pain. These subgrouping based on
multiple fear avoidance measures related to work or
physical activity can be seen as potentially beneficial
for assessment and intervention [50]. The relationship
between FAB and disability is consistent with literature
reporting increased disability with elevated FAB and
showing that early interventions are not only feasible
but can potentially improve or prevent chronic LBP
problems [51,52].

This study also reveals that baseline AROM can pre-
dict pain outcomes after treatment with stabilisation
exercises but there was a lack of correlation between
lumbar spine AROM and FAB. This is consistent with
other studies on pain-related fear and ROM in chronic
LBP cases [53,32]. The reason for no difference in the
pain level of the participants with elevated FABQW
and those with low scores post-treatment seen in this
study can be explained by the FABQ validation study.
It reported a poor discriminative ability of the FABQ
and that the work subscale was designed to detect FAB
specifically about work, therefore might be challenging
in patients with non-work-related LBP [54]. A similar
result was obtained from patients regarding FABQPA,
there was no significant difference in pain level between
patients with high and low FABQPA post-treatment.
The reason may be that the participants who had a low
score still exhibited some level of FAB as they per-
formed the exercises which in turn affected their recov-
ery [45]. Participants’ AROM recovery at the end of 2
weeks and 4 weeks of treatment were not associated
with their FABQW and FABQPA scores, as noted in
previous research [55], the FABQ was seen to have no
association with trunk range of motion. This may also
be the reason why both participants in this study who
had high scores and those that had low scores responded
relatively the same way to treatment.
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Another reason could be because FAB associated
with pain often prevent people with chronic pain from
the realization that these activities may not lead to in-
creased pain. Research shows that fear of pain and harm
will likely serve as impediments to adherence to ex-
ercise regimens, leading to premature termination of
treatment [49,56]. In support of this assertion, this study
recorded 2 withdrawals from the participants who found
the exercises strenuous and did not want to continue.
The authors noted that when patients are not directly
exposed to the activity, they obtain no feedback dis-
confirming their maladaptive beliefs, thereby promot-
ing disuse and disability. It was observed in this study
that as participants were given the command to bend
forward and reach their outstretched hands towards the
floor, most of the participants initially thought that they
could not perform the action. However, as they initiated
the first step of the movement without feeling as intense
pain as they thought, they were able to reach further
down accounting for a comparable range between those
who had high and those who had low FABs.

The time frame of 4 weeks duration of this study
was also significant. Notably this might be considered
short for full and long-term recovery and participants
might have a recurrence of symptoms after the pe-
riod of care since data collection discontinued after the
study period. However, this recovery timeframe can
be explained from several peer-reviewed publications
showing this expected ‘saw-tooth’ (flare-ups and re-
covery) pattern of non-organic chronic low back pain
behaviour [57]. Huijenen et al. and Linton et al. point
to the multi-factorial nature of chronic low back pain in
the absence of notable tissue damage as having signifi-
cant contributions from psychosocial factors. Hence a
multi-factorial approach with the potential to improve
enablement, reduce fear-avoidance beliefs e.g. compo-
nents of cognitive behavioural therapy and graded ex-
posure, can be helpful in aiding rapid recovery [58,59].
There is evidence that recovery can be rapid and bouts
of relapses/episodes can occur in some patients after
three months and in most cases within 12 months after
intervention affecting up to 85% of chronic cases [8,58,
60]. The clinical implication of this is that with proper
therapeutic intervention and home monitoring, thera-
pists can expect to see signs of recovery early in care
but should expect to equip patients with capacity for
self-care and resilience since recurrences are expected.

The predictive models developed show that gender is
a predictor of outcome for disability, pain and AROM
after four weeks of treatment using SSE. This can be
confirmed by consistent evidence that gender as a risk

factor plays a role in the prevalence and outcome of low
back pain treatment globally [59]. Studies explain that
this could be due to differences in sensitivity and pain
thresholds, anatomical and physiological differences
related to muscle strength, girth, exercise performance
and participation [62]. These findings are important as
disability, pain and range of motion influence the out-
come of treatment in patients with LBP. Improvements
in outcomes have the potential to reduce chronicity and
ultimately influence the quality of life [61].

4.1. Strengths and limitations

A strength of this study is its rigorous method and
the strict observance of the treatment protocols and
monitoring of the home exercise program. All interven-
tions were handled by the same therapists thus provid-
ing added advantage regarding the quality and consis-
tency of interventions. Since recommended protocols
for treatment and assessment were followed the out-
comes could be replicated with a good level of accuracy.
In this study, the post-treatment level of FABs of the
participants in this study was not assessed to see if the
improvement attained was a result of an improvement
in FABs score. Additionally, the level of adherence to
the exercise regimen was not objectively quantified and
long-term follow-up procedure beyond the duration of
the study was not established. The authors think that the
improvements could be attributed to FAB scores since
they were consistent and occurred across all outcomes
measured. Further, the level of adherence to the pro-
tocol in-home programs was monitored subjectively.
Regarding the dropout rate, the researchers realise that
there might be bias associated with as little as 20% lost
to follow-up and this might influence the outcome. As
a result, follow-up was intensified early in the study to
prevent further drop-outs. In future studies, further con-
siderations could be given to closer monitoring, real-
time feedback and patients’ satisfaction could be tested
which could potentially reduce the dropout rates by
minimising cost and improving compliance [63].

A limitation of our study was not blinding both ther-
apist and patients to the treatment allocation and not
including a placebo/control group. The authors drew
from literature that exercise therapy (regardless of the
type of exercise) is at least 10 points (on a scale of
0–100 points) more effective than no treatment, hence
this was justified. Further, more specific tests could be
recommended based on availability and relevance to
the study as an alternative to the chosen Schober test
since many people with LBP might not have limitations
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in flexion. Care should be taken when generalising the
results of this study to patients in varying contexts due
to the small sample size, dropout rate and short dura-
tion of intervention. Participants were from three clinics
in a specific region and the intervention was offered
for a limited duration of 4 weeks. However, keeping
these things in mind, the sample though small varied
sufficiently in distribution and also enabled a thorough
follow-up which can be seen as a strength. We think
that the study’s rigor allows for some interesting com-
parisons to be drawn based on its findings.

5. Conclusion and recommendations

Specific stabilisation exercises may be recommended
in the management of LBP patients with elevated FAB.
Effective education, monitoring and grading exercises
may be incorporated for optimised results affecting dis-
ability, pain and range of motion. Since pain is seen
to correlate more with FABQPA and disability with
FABQW, treatment aimed at pain reduction can be the
focus of patients with high FABQPA and disability the
focus for patients with high FABQW. Gender and base-
line patient status can determine the outcome (pain,
-disability, range of motion) of treatment using SSE.
Therefore, these factors can inform the choice of treat-
ment. It is recommended that measures to deal with
these non-modifiable determinants should be consid-
ered preceding the management of patients with LBP.
The long-term effects and sustainability of these gains
could be further investigated. Based on these findings,
it is recommended that further study could have a 6-
month to 1-year follow-up assessment of the outcome
variables utilising closer monitoring systems to observe
the long-term treatment effect.
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