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Abstract
Aim This study aimed to determine the predictors of fear-avoidance beliefs, pain, and disability indices in patients with chronic
low back pain (LBP).
Subjects and Methods A cross-sectional study was carried out on patients with chronic LBP attending the rheumatology
outpatient clinics at Suez Canal University Hospital. Convenience sampling was used, and the main outcome measures were
fear-avoidance beliefs, pain, and disability indices, which were measured using structured questionnaires.
Results Mean age was 47 ± 13.4 years; mean body mass index (BMI) was 30.4 ± 5.47. Mean scores of the fear-avoidance belief
questionnaire (FABQ)-total, FABQ-physical, FABQ-work, and Oswestry Disability Index (ODI) were 51.6 ± 16.1, 21.2 ± 5.8,
30.5 ± 11.4, and 42.35 ± 14.8, respectively, while median visual analog scale (VAS) score was 70 (50–80). There was a strong
correlation among FABQ-total, VAS, and ODI; FABQ-P (r = 0.86, P < 0.01), FABQ-W (r = 0.96, P < 0.01), and ODI (r = 0.71,
P < 0.01). According to multivariable linear regression analysis, the VAS scale (p = 0.01) and ODI (p < 0.01) were significantly
associated with increased risk of FABQ-total. Similarly, FABQ-total (p < 0.01) was significantly associated with increased risk
according to the ODI score.
Conclusions A relationship was found among pain, disability, and fear-avoidance beliefs in patients with low back pain. Patients
with a high level of fear of movement are more likely to have intense pain and disability.
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Introduction

Chronic lower back pain (LBP) is a common musculoskeletal
disorder characterized by pain and discomfort for > 12 weeks
in the posterior lumbar region between the 12th ribs and infe-
rior gluteal folds (Chou et al. 2008).

Work loss and disability due to LBP affect approxi-
mately 16% and 34% of the general population, respec-
tively (Ekman 2005).

A traditional biomedical model cannot illustrate the associa-
tion between chronic pain and disability as it focuses on structural
and biomechanical abnormalities. The biopsychosocial model is
a better method to explain this because it includes psychological
and social factors (Waddell 2004).

Many psychological factors such as fear, depression,
anxiety, and a sense of helplessness often contribute to
the development of chronic pain and associated disabil-
ity (Samwel et al. 2006).

Fear leads to avoiding actual or perceived pain-generating
physical activities, resulting in worsened performance and re-
covery after injury. Fear of pain is an important aspect of
patients’ disability, which needs to be analyzed to achieve a
successful outcome (Lundberg et al. 2011).

A fear-avoidance model (FAM) has been used to explain
the development of pain experiences and behaviors. In this
model, people evaluate their pain in relation to how it will
affect the level of acquired fear and therefore subsequent
avoidance of movement (Vlaeyen et al. 2001).
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FAM proposes that during a musculoskeletal pain episode,
anxiety and pain-related fear interact to determine whether an
individual will resume normal activities (low psychological dis-
tress) or will avoid normal activities because of anticipation of
increased pain and/or re-injuries (high psychological distress).
The FAM suggests that high psychological distress is associated
with poor clinical outcomes, potentially resulting in depressive
symptoms, elevated pain intensity, greater physical impairments,
and continued disability (Vlaeyen and Linton 2000).

This study aimed to determine the predictors of fear-
avoidance beliefs, pain, and disability indices in patients with
chronic LBP pain attending rheumatology outpatient clinics.

Methods

Design, setting, and time

This was a cross-sectional descriptive-analytic study. It was
carried out between May 2018 and July 2018 in the rheuma-
tology clinics of Suez Canal University Hospital.

Participants

The study included 80 adult patients with chronic LBP. The
sample size was calculated using the following formula
(Dawson 2004):

n ¼ z∝n2 þ zβ
1
2 log

1þr
1−r

" #2

þ 3

Here, n = sample size, Zα/2 = 1.96 (the critical value that
divides the central 95% of the Z distribution from the 5% in
the tail), Zβ = 0.84 (the critical value that separates the lower
20% of the Z distribution from the upper 80%), and r = the
correlation = 0.338 (Chung et al. 2013). The sample size was
66 cases. After adding a 20% dropout rate, it was 80 cases.

Inclusion criteria were: adult patients with chronic LBP
were defined as those with pain and discomfort for > 12 weeks
in the posterior lumbar region between the 12th ribs and infe-
rior gluteal folds. Exclusion criteria were: patients with a re-
cent history of trauma, structural deformity of the spine, pre-
vious or current cancer, pregnant women, and patients with
mental or psychiatric disorders that might affect the reliability
of their responses to the questionnaire.

Study tools

Data were collected using detailed history and clinical
examination:

Personal history Age, gender, residence (rural or urban), oc-
cupation, smoking, and education level.

Medical history related to low back pain Duration of low
back pain, pain radiation, surgery, and medication.

Pain intensity was measured with the visual analog scale
(VAS), which consists of a 1–100-mm line on which subjects
place a mark representing their pain intensity between the left
side, representing “no pain,” and the right side, representing
“the worst pain imaginable.” The VAS is a reliable measure of
pain. Its internal consistency measured by intraclass correla-
tion coefficients (ICCs) was 0.97 (Bijur et al. 2001).

Fear-avoidance beliefswere assessed using amodified form of
the FABQ, a 16-item, self-report scale, which focuses specifical-
ly on patient’s beliefs about how physical activity and work
affect their pain. It consists of two subscales: FABQ-physical
activity (FABQ-P) assesses attitudes and beliefs related to gen-
eral physical activities (five items, range 0–30); FABQ-work
(FABQ-W) assesses attitudes and beliefs related to occupational
activities (eleven items, range 0–66). For both subscales, a low
score indicates low fear-avoidance beliefs (Willims 2006). A
reliable Arabic version is available and has been validated. The
internal consistency of the Arabic version, measured by
Cronbach’s alpha, is 0.73 (Alanazi et al. 2017).

The disability index of LBP was evaluated using the modi-
fied Oswestry Disability Index (ODI). The modified ODI is a
ten-area questionnaire measuring pain and disability in indi-
viduals with LBP. These ten areas are pain intensity, personal
care, lifting, walking, standing, sleeping, sex life, social life,
and travel (Fairbank et al. 1980). A reliable Arabic version is
available and has been validated. The internal consistency of
the Arabic version, measured by Cronbach’s alpha, is 0.99
(Algarni et al. 2014).

Main variables were fear-avoidance beliefs, pain, and dis-
ability indices in patients with chronic LBP.

Statistical analysis

The results were analyzed using SPSS version 22. Both para-
metric and non-parametric tests were used for analysis, and
normal distribution of the continuous data was checked using
the Shapiro-Wilk test. For the descriptive statistics, normally
distributed data were expressed by mean and standard devia-
tion, and non-normally distributed data were presented as me-
dian and interquartile range. For inferential statistics, a cor-
relation was explored among pain, disability, and the FABQ
scores as well as the other variables using Pearson or
Spearman tests. Multivariable linear regression analysis was
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used to assess predictors of FABQ-T, ODI, and VAS. P ≤ 0.05
was set as a criterion for establishing statistical significance.

Ethical considerations

The institutional review board (IRB) approved the study.

Results

The study was conducted on 80 patients with a response rate
of 100%. Patients’ age was 47 ± 13.4 years old, and 54
(67.5%) were female. BMI was 30.4 ± 5.47 kg/m². Thirty-
seven (46.3%) of the patients were unemployed. Median
(range) LBP duration was 4 (2–7) years. Forty-nine (67.3%)
patients had radiating pain, only 1 patient had a history of
surgery, and 47 (58.8%) patients were on medications
(Table 1).

The mean scores of FABQ total, FABQ-P, FABQ-W, and
ODI were 51.6 ± 16.1, 21.2 ± 5.8, 30.5 ± 11.4, and 42.35 ±
14.8, respectively, while the median VAS was 70 (50–80)
(Table 2).

Regarding the correlation among FABQ, VAS, and ODI,
FABQ-P (r = 0.86, P < 0.01), FABQ-W (r = 0.96, P < 0.01),
and ODI (r = 0.71, P < 0.01) showed a significant strong

correlation with FABQ-total, while VAS (r = 0.5, P = 0.017)
showed positive significant moderate correlation with FABQ-
total. Regarding correlation between the ODI scale and other
variables, FABQ-P (r = 0.64, P < 0.01), FABQ-W (r = 0.66,
P < 0.01), and VAS (r = 0.51, P < 0.01) showed significant
moderate correlation with ODI (Table 3).

Multivariable linear regression analysis was used to assess
predictors of FABQ-total: R² = 0.513, where 51.3% of the
variability of FABQ-total can be explained by this linear mod-
el. The VAS scale and ODI were statistically significant inde-
pendent positive predictors of FABQ-total, where, for every
10-point increase in the VAS scale, there is a 2.46-point in-
crease in the FABQ-total score. Also, for every 10-point in-
crease in the ODI score, there is a 5.39-point increase in the
FABQ-total score (Table 4).

Multivariable linear regression analysis was used to assess
predictors of the ODI score. R2 = 0.577, where 57.7% of the

Table 1 Demographic and clinical characteristics of the study sample
(n = 80)

Variables n = 80

Age (years), mean (SD) 47.71 (13.4)

Gender, n (%)

Male 26 (32.5)

Female 54 (67.5)

Work status, n (%)

Unemployed 37 (46.3)

Employed 43 (53.8)

LBP duration median (range) 4 (2–7)

BMI (kg\m2), mean (SD) 30.4 (5.47)

Pain duration, years, median (IQR) 4 (2–7)

Pain radiation, n (%)

Present 49 (61.3)

Absent 31 (38.8)

History of surgery, n (%)

Present 1 (1.3)

Absent 79 (98.8)

On medication, n (%)

Yes 47 (58.8)

No 33 (41.3)

SD: standard deviation; IQR: interquartile range

Table 2 Descriptive characteristics of patients’ outcome measures (n= 80)

Variables Mean SD/median (IQR)

Visual analog score (VAS), median (IQR) 70 (50–80)

Fear-avoidance beliefs questionnaire (FABQ), mean (SD)

FABQ-physical activity 21.2 (5.8)

FABQ-work 30.5 (11.4)

FABQ-total 51.6 (16.1)

Disability index, mean (SD)

Oswestry Disability Index (ODI) 42.35 (14.8)

Table 3 Correlation among FABQ, VAS, and ODI (N = 80)

Variables FABQ-
total

FABQ-
P

FABQ-
W

VAS

FABQ-P

r 0.86 a – – –
P value 0.01

FABQ-W

r 0.96 a 0.694 a – –
P value 0.01 0.01

VAS**

r 0.50b 0.458 b 0.45 b –
P value 0.01 0.01 0.01

ODI

r 0.71a 0.64 a 0.66 a 0.51 b

P value 0.01 0.01 0.01 0.01

a Values are based on Pearson’s correlation coefficient. Statistical signif-
icance at P < 0.05
bValues are based on Spearman’s correlation coefficient. Statistical sig-
nificance at P < 0.05
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variability of ODI can be explained by this linear model.
FABQ-total was a statistically significant independent posi-
tive predictor of the ODI score (P < 0.01), where, for every 10-
point increase in FABQ-total, there is a 4.68-point increase in
the ODI score. Otherwise, no other factors significantly affect-
ed the ODI score (Table 5).

Multivariable linear regression analysis was used to assess
predictors of VAS: R2 = 0.298, where 29.8% of the variability
of VAS can be explained by this linear model. FABQ-total was a
statistically significant independent positive predictor of VAS
(P = 0.015), where for every 10-point increase in FABQ-total,
there is a 3.48-point increase in the VAS score. Otherwise, no
other factors significantly affected the VAS score (Table 6).

Discussion

Multivariable linear regression analysis showed that the
FABQ-T score was significantly associated with high ODI

and VAS scores. This shows that disability is strongly associ-
ated with how individuals interpret their pain.

This result shows that chronic pain does not neces-
sarily lead to disability, and how the individual per-
ceives the pain is most important. In line with this re-
sult, regression analysis was used in a study on 184
chronic low back pain patients to test the role of both
self-efficacy and fear-avoidance beliefs in mediating the
relationship between pain and disability. Both were
found to mediate the effects of pain intensity on disabil-
ity at the onset of chronic low back pain (Costa et al.
2011). Similarly, Nava-Bringas et al. (2017) found that
the total FABQ score was a determinant of disability
evaluated with the Roland Morris Questionnaire.

The present study showed that the FABQ-total score was
51.6 ± 16.1. This high score can be explained by the increased
degrees of pain and disability among our subjects represented
by a median VAS score of 70 (IQR 50–80) and mean ODI
score of 42.35 ± 14.8.

Table 4 Multivariable linear
regression analysis of
determinants of FABQ-total

Predictors Unstandardized coefficients Standardized
coefficients beta

95% CI P value

B Std. error

(Constant) 7.512 11.393 0.512

Age 0.040 0.110 0.035 (−0.18–0.26) 0.715

BMI 0.011 0.250 0.004 (−0.49–0.51) 0.964

Level of education 0.859 1.154 0.083 (−1.44–3.16) 0.459

Occupation −0.884 1.817 − 0.052 (−4.51–2.74) 0.628

Radiation 1.602 2.821 0.050 (−4.027–7.32) 0.572

On medication 4.968 2.910 0.158 (−0.84–10.77) 0.092

VAS 0.209 0.082 0.246 (0.05–0.37) 0.013*

ODI 0.571 0.119 0.539 (0.33–0.81) < 0.01*

ANOVA P < 0.01, adjusted R² 0.513

*Statistical significance at P < 0.05

Table 5 Multivariable linear
regression analysis of the
determinants of ODI

Predictors Unstandardized coefficients Standardized
coefficients beta

95% CI P value

B Std. error

(Constant) −0.800 10.053 0.937

Age −0.061 0.096 −0.056 (−0.25–0.13) 0.526

BMI 0.374 0.216 0.139 (−0.06–0.80) 0.087

Level of education −1.269 1.01 −0.131 (−3.28–0.74) 0.212

Occupation 1.602 1.59 0.100 (−1.57–4.77) 0.317

Radiation 4.212 2.43 0.138 (−0.64–9.07) 0.088

On medication 4.266 2.562 0.144 (−0.85–9.38) 0.101

VAS 0.116 0.074 0.145 (−0.03–0.26) 0.123

FABQ-total 0.442 0.092 0.468 (0.26–0.63) < 0.01*

ANOVA P < 0.01, adjusted R² 0.577

*Statistical significance at P < 0.05
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This score was close to the results of the study by Chung
et al. (2013), which reported a mean score of 39.2 ± 11, and
the study by de Moraes Vieira et al. (2014), which reported a
mean of 42 ± 11.5. However, it was not consistent with the
results of the study by Guclu et al. (2012), which reported a
mean of 29.47 ± 13.44. A possible explanation for this incon-
sistency is the high degrees of pain and disability among our
subjects.

Regarding the FAB-physical activity score, our study re-
ported a mean score of 21.2 ± 5.8, which was not consistent
with the results of the study by Chung et al. (2013) in which
the mean FAB-physical activity score was 15.6 ± 4.8, and the
results of the study by Guclu (2012) and colleagues, which
reported a mean FAB-physical activity score of 14.57 ± 6.25.
The high mean age of our subjects (47.7 ± 13.4 years) might
have affected the degree of physical activity compared with
the lower mean age of other studies.

Regarding the FAB-work score, we reported a mean score
of 30.5 ± 11.4, which was similar to the results of the study by
Chung et al. (2013), which reported a mean score of 24.1 ±
7.7. However, it was different from the study of Guclu et al.
(2012), which reported a mean score of 15.19 ± 9.69. This
inconsistency could be explained by the higher percentage
of unemployed subjects in our sample with 46.3%.

In the current study, we reported the degree of disability
using the Oswestry Disability Index (ODI) with a mean score
among our subjects of 42.35 ± 14.8. These results were differ-
ent from those of the study by Chung (2013) and colleagues in
which the mean ODI score was 32.5 ± 12.2. This could be
explained by our rather old population with a high mean age
(47.7 ± 13.4 years). Besides, the high BMI (30.4 ± 5.47) as
well as the severity of pain manifested, as represented with
high VAS scores [70 (IQR 50–80)], might have negatively
influenced the degree of disability.

There was a significant positive correlation between fear-
avoidance beliefs of patients, as measured by FABQs, and

both pain, as measured by the VAS score, and disability, as
presented by the ODI Index. The increased disability score in
patients with high FABQ scores was expected, as patients
prefer to limit their movements, fearing pain.

These findings were consistent with the results from previ-
ous studies; for example, in another cross-sectional study on
80 chronic low back pain patients, Nava-Bringas (2017) and
colleagues found a positive correlation between functional
disability, measured by the Roland-Morris scale, and high
FABQ scores. These correlations were found with the total
score as well as with the physical activity and work subscales.
In a similar study assessing the relationship between physical
capacity and fear-avoidance beliefs in patients with chronic
low back pain, Lee et al. reported that there was a significant
correlation between the measures of physical capacity and the
FABQ-W. Additionally, they found an increase in pain inten-
sity related to higher scores on the FABQ-P, leading to less
activity, which further contributes to the severity of pain (Lee
and Park 2017). Also, another study on 55 patients reported
that the ODI score showed a significant correlation with
FABQ-W (r = 0.376, P = 0.005), FABQ-total (r = 0.338, P =
0.011), and VAS (r = 0.494, P = 0.000) (Chung et al. 2013).

Based on the results of our multivariate analysis, this study
suggests screening for fear-avoidance beliefs in patients with
low back pain may be useful to identify patients at risk of
psychosocial problems as well as pain intensity and physical
impairment. Patients with high fear of movement are more
likely to have intense pain and disability; therefore, the focus
of the therapy for these patients should be to desensitize them
about performing movements and increase their exercise.

Limitations of the study

Since this is a cross-sectional study, it is difficult to ascertain
causation and to establish the causal relationship between

Table 6 Multivariable linear
regression analysis of
determinants of VAS

Predictors Unstandardized coefficients Standardized
coefficients beta

95% CI P value

B Std. error

(Constant) 52.21 14.89 0.001

Age 0.15 0.15 0.107 (−0.16–0.452) 0.344

BMI −0.486 0.348 −0.145 (−1.18–0.21) 0.167

Level of education −2.783 1.6 −0.23 (−5.98–0.414) 0.087

Occupation −1.12 2.57 −0.056 (−6.24–3.99) 0.664

On medication −2.832 4.159 −0.076 (−11.13–5.47) 0.498

FABQ-total 0.41 0.164 0.348 (0.083–0.737) 0.015*

ODI 0.259 0.188 0.208 (−0.116–0.635) 0.173

ANOVA P < 0.01, adjusted R² 0.298

*Statistical significance at P < 0.05
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factors associated with fear-avoidance belief. Inclusion
criteria included the patients who agreed to participate, which
may cause volunteer bias; also, the study was carried out in
rheumatology clinics, which could cause selection bias as
many patients with low back pain may seek other levels of
care with a different presentation of study factors, affecting the
generalizability of the results.

Conclusion

This study suggests that there is a considerable relationship
among pain severity, FABQ scores, and functional disability.
Screening for fear-avoidance beliefs in patients with LBP can
be useful for the identification of patients at risk of psychoso-
cial problems and physical impairment. Patients who are very
afraid of movement are more likely to have intense pain and
disability; therefore, the focus of the therapy for these patients
should be to desensitize them about performing movements
and increase their exercise capabilities.
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