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Abstract
Background: Low back pain (LBP) is a global public health issue. Psychosocial factors are linked
to LBP. However, there is a lack of knowledge about the relation of psychosocial factors to clini-
cal outcomes of patients with severe LBP.
Objective: To investigate the relationship between specific psychosocial factors with severe
pain and functional limitation of patients with LBP.
Methods: A cross-sectional study of 472 participants with LBP was conducted. Participants com-
pleted self-reported questionnaires, including psychosocial factors, characteristics of pain, and
functional limitations. Two multivariable logistic regression models were performed with severe
pain intensity (� 7 out of 10) and functional limitation (� 7 out of 10) (dependent variables) and
15 psychosocial factors (independent variables).
Results: One hundred twenty-five (26.5%) participants had severe LBP. Patients with catastroph-
ising symptoms were 2.21 [95%Confidence Interval (CI): 1.30, 3.77] times more likely to have
severe pain and 2.72 (95%CI: 1.75, 4.23) times more likely to have severe functional limitation
than patients without catastrophising symptoms. Patients with maladaptive beliefs about rest
were 2.75 (95%CI: 1.37, 5.52) times more likely to present with severe pain and 1.72 (95%CI:
1.04, 2.83) times more likely to have severe functional limitation. Patients with kinesiophobia
were 3.34 (95%CI: 1.36, 8.24) times more likely to present with severe pain, and patients with
social isolation were 1.98 (95%CI: 1.25, 3.14) times more likely to have severe functional
limitation.
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Conclusion: Catastrophising, kinesiophobia, maladaptive beliefs about rest, and social isolation
are related to unfavourable clinical outcomes of patients with LBP.
© 2022 Associação Brasileira de Pesquisa e Pós-Graduação em Fisioterapia. Published by Elsevier
España, S.L.U. All rights reserved.
Introduction

Low back pain (LBP) is the leading cause of years lived
with disability in developed and developing countries.1

Psychosocial factors (e.g., anxiety or maladaptive
beliefs) negatively influence clinical outcomes in patients
with LBP as they contribute to pain development,2 pain
aggravation,3,4 and pain chronification.5 Clinical guide-
lines recommend the assessment of psychosocial factors
and the cognitive behavioural approach for the manage-
ment of LBP.6,7 However, the management of psychosocial
factors frequently remains neglected in clinical practice.8

In Brazil, most physical therapists do not adhere to clini-
cal guidelines for the management of LBP.9 Furthermore,
the management of LBP is limited in countries like Brazil
due to little research that is conducted considering spe-
cific cultural aspects, including the overutilisation of
health services, poor employment conditions, and mis-
conceptions about LBP.10

Psychosocial aspects related to health are commonly
divided into three domains of psychological factors (i.e.,
anxiety and depression); social and socio-occupational
factors (i.e., social support and compensation issues);
and cognitive-behavioural factors (i.e., coping strategies,
fear-avoidance, and maladaptive beliefs).11 The same
nociceptive input can produce different cerebral activa-
tions when psychosocial factors and misbeliefs are
present.12,13 Additionally, a patient’s point of view may
also influence their prognosis. For example, patients with
negative beliefs about LBP report higher pain intensity
scores, longer pain duration, and a higher level of dis-
ability.12,14-16 In contrast, patients with positive beliefs
(i.e. self-efficacy) may present a favourable prognosis
and treatment outcome.17,18 Beliefs are considered a rel-
evant clinical target for musculoskeletal pain because
they can be modified.13 The identification of maladaptive
beliefs from the individual`s perspective may also con-
tribute to tailored treatment. We conceptualised mal-
adaptive beliefs as false or dysfunctional cognitive
beliefs regarding LBP that are not accurate (e.g., “Back
trouble must be rested”).

Patients with severe LBP usually present with high dis-
ability,12 poor postural habits,19 impaired proprioception,20

high number of comorbidities,21 and high degree of func-
tional limitation.22 However, although some studies have
addressed psychosocial aspects,3,23-26 the assessment of the
relationship of multiple psychosocial factors in patients with
severe LBP is limited. Identifying which psychosocial factors
are related to severe LBP and functional limitation may shed
light on better management of modifiable factors. There-
fore, this study investigated the relationship between spe-
cific psychosocial factors with severe pain and functional
limitation of patients with LBP. We hypothesised that
patients with high levels of psychosocial issues would pres-
ent severe LBP and functional limitation.
2

Methods

Study design

A cross-sectional study was conducted according to
STrengthening the Reporting of OBservational studies in Epi-
demiology (STROBE).27

The study was approved by the Instituto Federal do Rio de
Janeiro Research Ethics Committee and was conducted in
accordance with the Declaration of Helsinki for research in
humans (number: 80405017.0.0000.5268). All included par-
ticipants signed the written Informed Consent Form before
enrolment.

Study participants

Participants (>18 years old) with a current episode of any
self-reported LBP (localised, referred leg pain, or wide-
spread pain), of any duration were recruited at three local
physical therapy clinics and through online and community-
based advertisements. Participants were included regardless
of currently receiving any treatment at any location. LBP
was defined as pain in the area between the 12th rib and glu-
teal folds. We excluded participants with specific neurologi-
cal involvement (e.g., cauda equina syndrome, spinal cord
injury, central nervous system diseases); trauma; presence
of specific vertebral pathology (e.g., tumour, fracture,
infection); pregnancy; self-reported psychiatric diagnosis;
history of cancer, and history of abdominal surgery in the
last year or lumbar surgery regardless of time.

Data collection

Each participant was only evaluated once between March
and October 2018, via scheduled face-to-face interview or
an online survey. The self-reported questionnaire collected
information about a participant’s sociodemographic, clini-
cal, and lifestyle characteristics.

Sociodemographic, clinical, and lifestyle
characteristics

Data on sociodemographic characteristics (sex, age, body
weight, body height, educational level, household members,
household income, currently employed, weekly working
hours, disability compensation, and health insurance), clini-
cal features (comorbidities, currently receiving physical
therapy, taking analgesic medicines), and lifestyle factors
(alcohol consumption, smoking, physical activity level, and
sleep quality) were collected. Physical activity (PA) was
assessed through the weekly metabolic equivalent of the
task (MET) using the International Physical Activity Question-
naire (IPAQ).28 Participants were classified as low (<600 MET
or <150 minutes/week), moderate (600-3000 MET or 150-
750 minutes/week), or high (>3000 MET or >750 minutes/



Table 1 Candidate variables included in the self-reported questionnaire.

Psychosocial factors Scoring Coding of data in the
model (Cut-off)

Questions (Questionnaire)

Psychological factors 31-33

Symptoms of anxiety 0-10 scale > 5 = present Do you feel anxious? (BSQ)
Symptoms of depression 0-10 scale Average >

8 = present
During the past month have you often been bothered by feeling down, depressed, or hopeless?
(BSQ)
During the past month have you often been bothered by little interest or pleasure in doing
things? (BSQ)

Perceived stress 0-10 scale > 7 = present Do you feel stressed? (BPSQ)
Stressful life events Yes/No question Yes = present 8 questions: Serious health problem; hospitalisation; death of a close relative; severe financial

difficulties; forced to move to a new house; underwent divorce or separation; violence; physical
aggression. (SPLE)

Social factor 31

Social isolation 0-10 scale > 4 = present Do you feel socially isolated? (BSQ)
Cognitive factors 18,31,34-36

Catastrophising 0-10 scale Average >

4 = present
When I feel pain, it’s terrible and I feel it’s never going to get any better. (BSQ)
When I feel pain, I feel I can’t stand it anymore. (BSQ)

Kinesiophobia 0-10 scale Average >

8.5 = present
Physical activity might harm my back. (BSQ)
I should not do physical activities which (might) make my pain worse. (BSQ)

Maladaptive belief concern-
ing knowledge of the
prognosis

1-5 scale 3 to 5 = Present
(each sentence)

Back trouble means periods of pain for the rest of one’s life. (BBQ)
Back trouble makes everything in life worse. (BBQ)
Back trouble may mean you end up in a wheelchair. (BBQ)
Once you have had back trouble there is always a weakness. (BBQ)
Later in life back trouble gets progressively worse. (BBQ)
The severity of tissue damage determines the level of pain. (PABS-PT)
Learning to cope with stress promotes recovery from back pain. (PABS-PT)
Mental stress can cause back pain even in the absence of tissue damage. (PABS-PT)

Maladaptive belief concern-
ing treatment

1-5 scale 3 to 5 = Present There is no real treatment for back trouble. (BBQ)

Maladaptive belief concern-
ing return to work

1-5 scale 3 to 5 = Present
(each sentence)

Back trouble will eventually stop you from working. (BBQ)
Back trouble means long periods of time off work. (BBQ)
Patients should not return to work until they are almost pain-free. (MBBQ)

Maladaptive belief concern-
ing prolonged rest

1-5 scale 3 to 5 = Present
(each sentence)

Back trouble must be rested. (BBQ)
Patients with acute LBP should be recommended complete bed rest until the pain goes away.
(MBBQ)

Maladaptive belief concern-
ing physical activities

1-5 scale 3 to 5 = Present
(each sentence)

If patients complain of pain during exercise, I worry that damage is being caused. (PABS-PT)
Patients with back pain should preferably practice only pain free movements. (PABS-PT)
A patient suffering from severe back pain will benefit from physical exercise. (PABS-PT)

Maladaptive belief concern-
ing imaging exams

1-5 scale 3 to 5 = Present Imaging tests of the lumbar spine are useful in the workup of patients with acute LBP. (MBBQ)

Maladaptive belief concern-
ing self-efficacy

1-10 scale 7 to 10 = High level
of self-efficacy

I am confident I can cope with my condition. (Self-efficacy)

Maladaptive belief concern-
ing positive expectation

1-10 scale 7 to 10 = High level
of positive
expectation

I believe that my condition is going to get better. (Positive expectation)

Abbreviations: BBQ, Back Beliefs Questionnaire; BPSQ, Brief Psychological Screening Questions; BSQ, Brief Screening Questions; MBBQ, Modified Back Beliefs Questionnaire; PABS-PT, Pain Atti-
tudes and Beliefs Scale for Physiotherapists; SPLE, Stress-Producing Life Events Questionnaire.
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week) PA.29 Sleep quality was assessed by an isolated item of
the Pittsburgh Sleep Quality Index (PSQI), previously used by
Alsaadi et al.30 Each participant answered, “During the past
week, how would you rate your sleep quality overall?” and
rated as very good, fairly good, fairly bad, or very bad.

Exposure factors - psychosocial factors

We investigated a broad number of psychosocial factors,
including psychological, social, and cognitive factors pre-
sented in Table 1.

Psychological factors
The quantification of symptoms of anxiety and symptoms of
depression were performed by items of the Brief Screening
Questions (BSQ).31 The perceived stress assessment was per-
formed by 1 item from the Brief Psychological Screening
Questions (BPSQ).32 The BSQ and BPSQ both are used to eval-
uate the impact of psychosocial factors on the participants’
health in patients with LBP and chronic pain, and presented
high values of sensitivity and specificity comparing the iso-
lated items with standard reference questionnaires for each
psychosocial factor.31,32 In each question, a rating can be
assigned between 0 (never do that or not at all) and 10
(always do that or quite often). In previous studies, a cut-off
point was established of 5 for symptoms of anxiety, 8 for
symptoms of depression,31 and 7 for perceived stress.32

Stressful life events were evaluated using the Stress-Pro-
ducing Life Events Questionnaire. The questionnaire
included eight assessment items with dichotomous answers
(yes/no) whether in the last 12 months the participant expe-
rienced some: (i) serious health problem, (ii) hospitalisation,
(iii) death of a close relative, (iv) severe financial difficul-
ties, (v) forced to move to a new house, (vi) underwent
divorce or separation, (vii) violence, or (viii) physical aggres-
sion. The questions have previously presented good reliabil-
ity (Kappa 0.62-1.00) in healthy Brazilians of both sexes and
different education levels.33

Social factors
The social isolation item of BSQ were included as social fac-
tor. The item ranged from 0 (not at all) to 10 (quite) with a
previously established cut-off point of 4.31

Cognitive factors
Cognitive factors included catastrophising, kinesiophobia,
and maladaptive beliefs concerning LBP. Negative beliefs
were evaluated in the domains of knowledge of the progno-
sis, treatment, return to work, prolonged rest, physical
activities, and imaging exams. Positive beliefs were assessed
for self-efficacy and expectation.

The BSQ items regarding catastrophising and kinesiopho-
bia were added. The items ranged from 0 (never do that or
not at all) to 10 (always do that or quite often) with a cut-
off of 4 for catastrophising and 8.5 for kinesiophobia.31

A few items from the Back Beliefs Questionnaire (BBQ),
and Pain Attitudes and Beliefs Scale for Physiotherapists
(PABS-PT), combined with other isolated items, were
included to analyse which specific maladaptive beliefs are
related to severe LBP because the domains previously stud-
ied in patients with LBP are not yet covered by only one
instrument. The BBQ items 1, 2, 3, 6, 8, 10, 12, 13, and 14
4

were included to evaluate the domains of knowledge of
prognosis, treatment, return to work, and prolonged rest.34

All items are scored between 1 (strongly disagree) and 5
(strongly agree). A total of 6 items from the PABS-PT were
added to assess the domains regarding knowledge of progno-
sis, treatment, and physical activities. The participant
reported the level of agreement ranging from 1 (strongly dis-
agree) to 5 (strongly agree).35

The domains of prolonged rest, return to work, and imag-
ing tests were evaluated using three isolated items previ-
ously describing LBP beliefs in the Modified Back Beliefs
Questionnaire (MBBQ).36 In each statement, the participant
was instructed to score their answers between 1 (strongly
disagree) and 5 (strongly agree).

Positive beliefs were assessed for self-efficacy and expec-
tation by the isolated items previously used in the litera-
ture18 “I am confident I can cope with my condition” and “I
believe that my condition is going to get better,” respec-
tively. The participant scored between 1 (strongly disagree)
and 10 (strongly agree).
Outcome measures

The independent variables included psychosocial factors and
the dependent variables were pain intensity and functional
limitations due to LBP.
Pain intensity

Pain intensity was evaluated using the Brief Pain Inventory
(BPI) items “Please rate your pain by marking the box beside
the number that tells how much pain you have right now”
and “Please rate your pain by marking the box beside the
number that best describes your pain on the average.”37,38

The BPI items to assess the severity of pain are similar to the
Numerical Pain Rating Scale (NPRS) and both are scored on a
scale ranging from 0 (no pain) to 10 (the worst possible
pain). The numerical 11-point measure of pain intensity is a
core outcome measure recommended for patients with
chronic pain39,40 and is one of the most common measures in
LBP studies.41 An NPRS intraclass correlation coefficient
(ICC) of 0.92 was found in patients with LBP when calculated
by dividing inter-individual variation before and after a 5-
week exercise class.42
Functional limitation

Functional limitation was investigated by verifying func-
tional capacity and pain interference in daily activities using
the Patient-Specific Functional Scale (PSFS). The PSFS is a
self-administered, validated, and widely used questionnaire
in several musculoskeletal conditions, including patients
with LBP in Brazil, with high reproducibility tested in an
intra-individual test-retest design (ICC: 0.77 - 0.90).43 The
participant must indicate three daily activities that are
restricted due to LBP. Each activity is classified between 0
(unable to perform activity) to 10 (able to perform activity
at the level as before injury or problem). The final score
ranges from 0 to 30, where a higher score identifies better
function.43



Figure 1 Study flowchart.
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Data analysis

The primary outcomes of the study (pain intensity and
functional limitation) were classified as severe (values
between 7 and 10) and mild/moderate (values below 7)
to identify which psychosocial factors are related to
severe LBP.44 Psychosocial factors were dichotomised as
"present" or "absent" according to cut-off points provided
in the literature as described earlier. Maladaptive beliefs
were classified as present when the participant indicated
one of the following: "Strongly agree", "Agree", and "Nei-
ther agree nor disagree", except for the "Learning to
cope with stress promotes recovery from back pain", "A
patient with severe back pain will benefit from physical
exercise", and "Mental stress can cause back pain", in
which the items "Strongly disagree", "Disagree", and "Nei-
ther agree nor disagree" were considered as present.
Self-efficacy and positive expectation rated between 7
and 10 were considered high levels and values below 7 as
low/moderate levels.

Functional limitation and positive beliefs items were
reversed to uphold the same positive direction of the
other items. Thus, 0 represented "Able to perform activ-
ity at the same level as before injury or problem", and
10 represented "Unable to perform activity" for PSFS, and
1 meant "Totally disagree" and 10 meant "Totally agree"
to positive beliefs.
5

Statistical analysis and sample size calculation

The sample size calculation for multiple regression with six
independent variables was conducted in G*Power Software
version 3.1.9 (Heinrich-Heine-Universit€at, D€usseldorf, Ger-
many). A reliable model with six independent variables to
observe at least a small effect size (f2 = 0.03) using an alpha
of 0.05 and power of 0.80 required a minimum of 461 partici-
pants.

Descriptive analysis of sociodemographic, clinical, and
lifestyle data was performed. Continuous variables were
presented as mean § standard deviation (except for “House-
hold members”, expressed by median and interquartile
range - IQR), and categorical variables were presented in
absolute values and proportions (%). Descriptive data were
compared between groups with t-tests for continuous varia-
bles and chi-square for categorical variables.

Logistic regression was used due to the non-normal distri-
bution of the outcomes (pain intensity and functional limita-
tion) verified by the Shapiro-Wilk and Kolmogorov-Smirnov
tests. Factors significant in univariate comparisons (p < 0.1)
were included in the forward stepwise logistic regression
model to explore the association between psychosocial fac-
tors and maladaptive beliefs about pain (independent varia-
bles) with severe pain and severe functional limitation
(dependent variables). Age, Body Mass Index, educational
level, household income, health insurance, number of



Table 2 Sociodemographic and clinical characteristics for the study participants and for severe pain and mild/moderate pain
groups.

Characteristics Total Severe pain(n = 125) Mild/moderate pain
(n = 347)

Severe pain versus Mild/
moderate pain

Sex (female) 308 (65.3%) 89 (71.2%) 219 (63.1%) 130 (-1.7, 17.0%)
Age (years) 39.1 § 14.7 42.5 § 14.6 38.0 § 14.6 4.5 (-7.4, -1.5)*
Body weight (kg) 75.7 § 17.3 77.5 § 15.1 75.0 § 17.9 2.5 (-5.7, 1.3)
Body height (metres) 1.7 § 0.1 1.7 § 0.1 1.7 § 0.1 0.0 (-0.0, 0.0)
Body Mass Index (kg/m2) 26.9 § 5.4 27.8 § 5.3 26.6 § 5.5 1.2 (-2.2, -0.0)*
Underweight 8 (1.7%) 1 (1.6%) 7 (2.0%) 6 (-3.8, 2.8%)
Normal weight 177 (37.5%) 39 (31.2%) 138 (39.8%) 99 (-1.3, 17.7%)
Overweight 165 (35%) 46 (36.8%) 119 (34.3%) 73 (-6.9, 12.5%)
Obese 117 (24.8%) 37 (29.6%) 80 (23.1%) 43 (-2.2, 16.0%)

Educational Level
Illiterate 5 (1.1%) 1 (0.8%) 4 (1.2%) 3 (-3.7, 2.3%)
Primary education 44 (9.3%) 20 (16.0%) 24 (6.9%) 4 (2.8, 16.9%)*
High school 133 (28.2%) 45 (36.0%) 88 (25.4%) 43 (1.4, 20.3%)*
Graduation 158 (33.5%) 36 (28.8%) 122 (35.2%) 86 (-3.4, 15.3%)
Post-graduation 132 (28.0%) 23 (18.4%) 109 (31.4%) 86 (4.0, 20.7%)*

Household members,
median
[25th-75th percentiles]

2 [1-3] 2 [1-3] 2 [1-3] 0.0 (-0.5, 0.05)

Household income (USD) 1343.6 § 1479 959.4 § 847.5 1469 § 1508 509.6 (210.3, 809.7)*
Currently employed 326 (69.1%) 79 (63.2%) 247 (71.2%) 168 (-1.4, 17.8%)
Weekly working hours 37.7 § 14.7 23.5 § 22.3 26.9 § 20.8 3.4 (-1.4, 7.4)
Disability compensation 20 (4.2%) 7 (5.6%) 13 (3.7%) 6 (-1.9, 7.6%)
Health insurance

(private)
222 (47%) 41 (32.8%) 181 (52.2%) 140 (9.3, 28.6%)*

Number of comorbidities 1.5 § 1.6 1.9 § 1.9 1.4 § 1.4 0.5 (-0.9, -0.2)*
Currently receiving physi-

cal therapy
144 (30.5%) 52 (41.6%) 92 (26.5%) 40 (5.5, 24.9%)*

Taking analgesic
medicines

239 (50.6%) 79 (63.2%) 160 (46.1%) 81 (6.9, 26.6%)*

Lifestyle
Alcohol consumption 55 (11.7%) 17 (13.6%) 38 (11.0%) 21 (-3.6, 10.3%)
Smoking 31 (6.6%) 11 (8.8%) 20 (5.8%) 9 (-1.8, 9.6%)

Physical activity level
High 230 (49.1%) 52 (41.6%) 178 (51.3%) 126 (-0.5, 19.5%)
Moderate 203 (43.3%) 56 (44.8%) 147 (42.4%) 91 (-7.5, 12.5%)
Low 36 (7.7%) 17 (13.6%) 19 (5.5%) 2 (2.4, 15.5%)*

Sleep quality
Very bad 64 (13.6%) 24 (19.2%) 40 (11.5%) 16 (0.7, 16.0%)*
Fairly bad 172 (36.4%) 49 (39.2%) 123 (35.4%) 74 (-5.8, 13.8%)
Fairly good 203 (43%) 42 (33.6%) 161 (46.4%) 119 (2.7, 22.1%)*
Very good 33 (7.0%) 10 (8.0%) 23 (6.6%) 13 (-3.4, 7.9%)

Pain characteristics
Current pain intensity
(NPRS)

4.7 § 2.4 7.9 § 1.1 3.6 § 1.6 4.3 (-4.7, -4.0)*

Pain intensity on aver-
age (NPRS)

5.9 § 2.1 7.5 § 1.8 5.4 § 1.9 2.1 (-2.5, -1.8)*

Pain duration (months) 69.8 § 78.0 75.1 § 77.9 67.9 § 78.0 7.2 (-24.7, 7.8)
Chronic pain (> 3
months)

444 (94.1%) 118 (94.4%) 326 (93.9%) 208 (-5.4, 4.7%)

Functional limitations
Functionality (PFPS) 5.9 § 2.5 7.1 § 2.3 5.5 § 2.5 1.6 (-2.1, -1.1)*

Data are mean § standard deviation, frequency (percent) and mean difference (95% confidence interval). Continuous and categorical vari-
ables were compared with t-tests and chi-square tests, respectively. Asterisks (*) represents a statistically significant difference
(p < 0.05). Abbreviations; NPRS, Numerical Pain Rating Scale; PSFS, Patient-Specific Functional Scale.
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Table 3 Logistic regression results (n = 472) � univariate and multivariable analyses.

Severe pain intensity [OR (95%CI)] Severe functional limitation [OR (95%CI)]

Crude Adjusted Crude Adjusted

Psychological factors
Symptoms of anxiety 1.62 (0.93, 2.80) - 1.66 (1.04, 2.63) -
Symptoms of depression 2.35 (1.50, 3.68) - 2.38 (1.55, 3.67) -
Perceived stress 1.56 (1.02, 2.38) - 1.81 (1.25, 2.63) -
Serious health problem 1.03 (0.60, 1.79) - 0.49 (0.30, 0.80) -
Hospitalisation 0.65 (0.35, 1.19) - 0.72 (0.41, 1.29) -
Death of a close relative 0.63 (0.40, 0.97) - 0.78 (0.52, 1.16) -
Severe financial difficulties 0.80 (0.53, 1.22) - 0.94 (0.65, 1.37) -
Forced to move to a new house 0.63 (0.36, 1.10) - 0.60 (0.35, 1.03) -
Divorce or separation 1.14 (0.66, 1.96) - 1.09 (0.68, 1.74) -
Violence 0.76 (0.41, 1.40) - 0.79 (0.45, 1.39) -
Physical aggression 0.43 (0.17, 1.13) - 0.64 (0.25, 1.64) -

Social factor
Social isolation 1.65 (1.08, 2.53) - 2.34 (1.58, 3.47) 1.98 (1.25, 3.14)

Cognitive factors
Catastrophising 2.76 (1.75, 4.34) 2.21 (1.30, 3.77) 3.07 (2.09, 4.53) 2.72 (1.75, 4.23)
Kinesiophobia 6.52 (3.06, 13.90) 3.34 (1.36, 8.24) 3.56 (1.63, 7.91) -
Maladaptive beliefs
No real treatment for back trouble 2.56 (1.57, 4.17) - 1.63 (1.02, 2.61) -
Back problems will eventually stop
you from working

1.82 (1.20, 2.74) - 1.36 (0.94, 1.95) -

Back trouble means pain for the
rest of life

1.53 (1.01, 2.31) - 1.48 (1.03, 2.13) -

Back trouble makes everything in
life worse

1.62 (1.02, 2.55) - 1.52 (1.03, 2.25) -

Back trouble may mean you end up
in a wheelchair

1.72 (1.14, 2.60) - 1.82 (1.26, 2.63) -

Back trouble means long periods of
time off work

2.17 (1.39, 3.36) - 1.74 (1.20, 2.54) -

Back trouble leads a weakness 1.66 (1.03, 2.69) - 1.45 (0.97, 2.18) -
Back trouble must be rested 2.89 (1.60, 5.20) 2.75 (1.37, 5.52) 1.66 (1.07, 2.57) 1.72 (1.04, 2.83)
Later in life back trouble gets
worse

1.09 (0.61, 1.98) - 1.37 (0.81, 2.31) -

Tissue damage determines the
level of pain

1.73 (0.93, 3.21) - 1.58 (0.95, 2.62) -

Pain during exercise means a
damage

1.71 (1.01, 2.89) - 1.22 (0.79, 1.89) -

Patients with back pain should
practice pain free movements

1.73 (1.10, 2.72) - 1.59 (1.08, 2.34) -

Learning to cope with stress pro-
motes recovery from back pain

0.83 (0.55, 1.26) - 0.90 (0.63, 1.30) -

A patient with severe back pain
will benefit from physical
exercises

1.41 (0.92, 2.15) - 0.98 (0.67, 1.43) -

Mental stress can cause back pain 1.24 (0.81, 1.88) - 0.86 (0.58, 1.25) -
Patients with acute low back pain
should perform bed rest

1.53 (0.96, 2.44) - 1.44 (0.97, 2.15) -

Patients should not return to work 2.68 (1.72, 4.17) - 1.74 (1.20, 2.51) -
Imaging of the lumbar spine are
useful

1.93 (1.04, 3.58) - 1.94 (1.17, 3.22) -

Self-efficacy 0.81 (0.52, 1.28) - 1.17 (0.78, 1.77) -
Positive expectation 0.76 (0.50, 1.15) - 0.77 (0.53, 1.13) -

Note: *The pain and functional limitation scales were dichotomised and classified as severe (values between 7 and 10) and mild/moderate
(values below 7). Univariate regression analysis values were expressed as “crude”, and multivariable regression analysis values were
expressed as “adjusted”. The following variables were used as covariates in the adjusted model: age, Body Mass Index, educational level,
household income, health insurance, number of comorbidities, currently receiving physical therapy, taking analgesic medicines, physical
activity level, and sleep quality. Values in bold represent statistically significant difference for univariate analysis (p < 0.1) and multivari-
able analysis (p < 0.05).
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comorbidities, currently receiving physical therapy, taking
analgesic medicines, physical activity level, and sleep qual-
ity were used as covariates due to statistical differences
between groups. In addition, sex and pain duration were
included as covariates because these factors are associated
with a poor prognosis of LBP. A higher p value (p < 0.1) was
initially adopted in the univariate analysis to provide more
power for the selection of candidate variables with weak
effects.45 The forward stepwise logistic regression proce-
dure for entry into the model was used, and only the varia-
bles that reached p < 0.05 remained in the model. The
crude and adjusted regression coefficients (OR) with respec-
tive confidence intervals (95% CI), p-values, and coefficient
of determination R2 are reported. All data were analysed
using Statistical Package for Social Sciences software (SPSS
version 22.0, IBM Corporation, Armonk, New York, USA).
Results

A total of 534 patients were evaluated. After excluding 62
patients due to eligibility criteria, 472 participants were
included in the study (Fig. 1).

Among the study participants, 308 (65.3%) were
women. The sample had a mean age of 39.1 § 14.7 years,
and 444 (94.1%) of the participants presented with
chronic pain (duration > 3 months). The included partici-
pants reported a mean pain intensity at the time of eval-
uation of 4.7 § 2.4 points and a mean of 5.9 § 2.5 out
of 10 in the level of functional limitation measured with
the PFPS. The characteristics of the study participants
are provided in Table 2.

The most prevalent psychosocial factors were anxiety
(n = 375, 79.4%), catastrophising (n = 271, 57.4%) and per-
ceived stress (n = 269, 57.0%). Nearly all participants pre-
sented maladaptive beliefs regarding LBP. For instance, 390
(82.6%) participants believed that imaging of the lumbar
spine is useful, and 359 (76.1%) participants believed that
back trouble must be rested. More than one-quarter of par-
ticipants (n = 129, 27.4%) presented low/moderate level of
positive expectation (“I believe that my condition is going to
get better”) and one third (n = 170, 36%) presented low/
moderate level of self-efficacy (“I am confident I can cope
with my condition”).

Logistic regression was performed to evaluate the effects
of psychosocial factors on severe pain and severe functional
limitation of participants with LBP. The logistic regression
model was statistically significant for pain intensity
[x2(5) = 55.426, p < 0.001] and for functional limitation
[x2(4) = 67.106, p < 0.001]. The model explained (Nagel-
kerke R2) 19% of the variance for pain and 21% for the func-
tional limitation (Table 3). Patients with LBP and
catastrophising were 2.21 (95%CI: 1.30, 3.77) times more
likely to have severe pain and 2.72 (95%CI: 1.75, 4.23) times
more likely to have severe functional limitation than
patients who were classified without catastrophising symp-
toms. Patients with maladaptive beliefs that “Back trouble
must be rested” were 2.75 (95%CI: 1.37, 5.52) times more
likely to present with severe pain and 1.72 (1.04, 2.83) times
more likely to have severe functional limitation than
patients without this maladaptive belief. Patients with kine-
siophobia were 3.34 (95%CI: 1.36, 8.24) times more likely to
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present with severe pain than patients classified without
symptoms of kinesiophobia. In addition, social isolation (OR:
1.98, 95%CI: 1.25, 3.14) were more related to severe func-
tional limitation. Among the included covariates, household
income (OR: 1.00, 95%CI: 0.99, 1.00) and currently receiving
physical therapy (OR: 1.66, 95%CI: 1.00, 2.74) remained in
the pain model, and age (OR: 1.03, 95%CI: 1.02, 1.05)
remained in the function model.
Discussion

This study investigated the relationship between psychoso-
cial factors with severe pain and functional limitation of
patients with LBP. Patients with catastrophising and the mal-
adaptive belief that “Back trouble must be rested” were
more vulnerable to present with both severe pain intensity
and functional limitation. Also, participants with kinesio-
phobia were more likely to report severe pain. Participants
with social isolation were also more likely to present with
severe functional limitation. Despite the high prevalence of
psychosocial factors in the present study, anxiety symptoms,
symptoms of depression, and perceived stress were not asso-
ciated with severe LBP.

The current study identified some psychosocial factors
related to severe pain and functional limitation and has
important implications for clinical practice. Psychological
factors are more effective predictors of pain intensity and
disability than anatomical factors46 and a previous study dem-
onstrated that the relationship between pain and disability in
patients with LBP was mediated by kinesiophobia, catastroph-
ising, and depression.23 A combination of different psychoso-
cial factors contributed approximately 20% of the variance
for severe pain intensity and functional limitation in the cur-
rent study. Patients with persistent severe pain present a
strong association with chronic widespread pain and high lev-
els of catastrophising.21 This notable finding suggest an urgent
need for managing commonly neglected factors (i.e., psycho-
social and cognitive factors) in patients with LBP.

Maladaptive beliefs regarding rest were associated with
unfavourable outcomes in our study. Interestingly, our study
investigated most of the 10 unhelpful beliefs about LBP
ranked by a recent editorial.47 In Brazil, disability factors,
symptoms of depression, and expectations returning to
activities were associated with negative attitudes and
beliefs regarding LBP in the elderly with acute pain.48 Our
findings highlight the relevance of an educational strategy
for patients with LBP to remain active. Staying active during
an episode of LBP is advised and leads to better recovery.
However, patients with LBP present maladaptive beliefs that
movement may cause damage to their lumbar spine, and
rest is needed for the management of LBP.49

Social isolation played a role in the functional limitation
of the study participants, findings consisting with a study
that identified higher disability levels in patients with acute
LBP who reported social isolation.50 Patients with LBP and
severe functional limitation may be more socially isolated.
Although the mechanism of the relationship between social
factors and LBP is not clear, the Brazilian population is
exposed to many factors that lead to social isolation, such as
the increased rate of violence.10 Social factors are usually
not assessed appropriately in clinical settings and should
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also be evaluated as components of the biopsychosocial
approach.51,52

Surprisingly, prevailing psychological factors (i.e., anxi-
ety and depression symptoms) and maladaptive beliefs con-
cerning imaging were not associated with severe pain and
functional limitation in the current study, despite their high
prevalence. Anxiety is associated with the onset of LBP epi-
sodes,53 and depression is associated with a worse prognosis
of patients with LBP3,12 and a higher risk of future epi-
sodes.54 Likewise, a previous study found that more than
half of patients with LBP believe that imaging is essential in
their care, and low scores on the BBQ were associated with
the belief that imaging is required.55 International guide-
lines on the management of LBP recommend against routine
imaging in patients with LBP as imaging does not aid in
improving outcomes.12 Although these psychosocial factors
are related to LBP, they may not be related to severe pain
and severe functional limitation. Our findings highlight the
characterisation of a distinct subgroup of patients with LBP.

Finally, even though our results identified psychosocial
factors related to severe LBP and functional limitation,
more research is needed to determine the prospective
effects of psychosocial factors on the natural history of LBP
and patients’ response to treatment. To the best of our
knowledge, this is the first study to investigate the relation-
ship of a broad number of psychosocial factors in the same
analysis of adult patients with severe LBP in the Brazilian
population. The current research is also relevant due to Bra-
zil`s social and culturally specific aspects that may be differ-
ent from international studies, mainly from developed
countries.10 Furthermore, the study recruited an appropri-
ate sample size based on multivariable analysis, providing
an advantage over univariate methods.

We acknowledge some limitations to our study. We were
unable to infer causality due to the cross-sectional study
design. The majority (94%) of our sample included partici-
pants with chronic LBP, thus our results are limited to this
population, and we cannot be certain our results are general-
isable to the acute LBP population. In addition, maladaptive
beliefs data were based on self-report and non-validated
questions for local use in adults with LBP despite the BBQ
being validated for a similar population in Brazil, including
older adults with acute LBP.56 Likewise, the isolated questions
from the PABS-PTwere previously used in Brazilians.35
Conclusion

Cognitive factors as catastrophising, kinesiophobia, and mal-
adaptive beliefs about the need for rest are associated with
severe pain. In addition, social isolation, catastrophising,
and maladaptive beliefs about the need for rest are associ-
ated with severe functional limitation of patients with LBP.
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