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Resumo

Palavras-chave

Enquadramento: A Dor Lombar Crdnica (DLC) tem uma elevada
prevaléncia e impacto econdémico, e acredita-se que os fatores
psicossociais desempenhem um papel importante na sua manutencao
a longo prazo. A Educa¢do em Neurociéncia da Dor (END) e a exposicao
gradual sdo abordagens cognitivo-comportamentais, enquanto que o
Pilates, uma modalidade de exercicio comumente utilizada, foca-se
essencialmente num modelo biomédico para explicar a presenca e
persisténcia da dor. Objetivo: O principal objetivo é o de comparar a
eficacia da END e exposicdao gradual contra o Pilates e educacao
postural na incapacidade de trabalhadores de uma fabrica de papel com
DLC. O objetivo secundario é o de comparar as duas intervencdes na
intensidade da dor, catastrofizacdo, crencas de medo-evitamento,
sono, resisténcia dos musculos extensores da lombar, conhecimento
em neurofisiologia da dor e percecao de mudanca. Métodos: Um total
de 26 participantes foi randomizado de forma aleatdria num dos dois
grupos de intervengdo: END e exposi¢do gradual ou Pilates e educagdo
postural. Os dois grupos receberam 1 sessdo por semana durante 8
semanas. Resultados: As duas intervengdes apresentaram um impacto
semelhante e positivo na incapacidade (p<0,001), intensidade da dor,
crencas de medo-evitamento no trabalho, e no indice do Sono II
(p<0,05), no pds-intervencdo. Contudo, o grupo de END e exposicdo
gradual foi superior ao de Pilates e educagdo postural na
catastrofizagdo, medo-evitamento na atividade fisica, teste de Biering-
Sgrensen e conhecimento em neurofisiologia da dor (p<0,05). As
melhorias no pds-intervengdo mantiveram-se ao fim de 3 meses
(p<0,05). No grupo de END, 72,7% dos participantes no pds-intervencgao
e 62,5% no acompanhamento dos 3 meses tiveram uma percec¢do de
melhoria de moderadamente melhor a muito melhor, em contraste
com 33,3% e 38,5% no grupo de Pilates. Conclusao: Este estudo fornece
evidéncia preliminar que a END e exposi¢do gradual em pessoas com
DLC é superior ao Pilates e educagdo postural num contexto de salde
ocupacional na catastrofiza¢do, crengas de medo-evitamento e na
percecao de mudanga.

Educagdao em Neurociéncia da Dor; Exposicdo Gradual, Dor Lombar
Crénica; Saude Ocupacional.






Abstract

Keywords

Background: Chronic Low Back Pain (CLBP) has a high prevalence and
economic impact, and psychosocial factors are believed to play an
important role on its long-term maintenance. Pain Neuroscience
Education (PNE) and graded exposure are cognitive-behavioral
intervention approaches while Pilates, a very popular modality, focuses
more on a biomedical model to explain the presence and persistence of
pain. Objective: The main objective is to compare the effectiveness of
PNE and graded exposure against Pilates and postural education on
disability in paper industry workers with CLBP. The secondary aim is to
compare both interventions for pain intensity, catastrophizing, fear-
avoidance beliefs, sleep, endurance of back extensor muscles,
knowledge of pain neuroscience and patients’ perceived impression of
change. Methods: A total of 26 workers were randomly assigned to one
of the two intervention groups: PNE and graded exposure or Pilates and
postural education. Both groups received 1 session per week for 8
weeks. Results: Both interventions had a positive and similar impact on
disability (p<0,001), pain intensity, fear-avoidance at work, and on the
Sleep Index Il (p<0,05), at post-intervention. However, PNE and graded
exposure were superior to Pilates and postural education for
catastrophizing, fear-avoidance of physical activity, the Biering-
Sgrensen and knowledge of pain neuroscience (p<0,05). Post-
intervention improvements were maintained at 3 months follow-up
(p<0,05). In the PNE group, 72,7% participants at post-intervention and
62,5% at 3 months-follow-up perceived themselves as moderately to a
great deal better: contrasting to 33,3% and 38,5% in the Pilates group.
Conclusion: This study provides preliminary evidence that PNE and
graded exposure for CLBP is superior to Pilates and postural education
in an occupational context for catastrophizing, fear-avoidance beliefs
and patients’ perceived impression of change.

Pain Neuroscience Education; Graded Exposure; Chronic Low Back Pain;
Occupational Health.
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1. INTRODUCTION

1.1.Low BACK PAIN DEFINITION AND ITS ASSOCIATED DISABILITY

Low back pain (LBP) is defined as pain and discomfort, localised below the costal margin and above
the inferior gluteal folds, with or without referred leg pain (Airaksinen et al., 2006). Chronic LBP
(CLBP) is pain that persists for at least 12 weeks or that lasts beyond the expected period of healing
(Allegri et al., 2016; Dagenais, Tricco, & Haldeman, 2010). LBP is the most frequent musculoskeletal
condition affecting the general population, with a lifetime prevalence reported to be as high as 84%
(Airaksinen et al., 2006; Hoy, Brooks, Blyth, & Buchbinder, 2010; Hoy, March, et al., 2010; Mabher,
Underwood, & Buchbinder, 2017). In the Portuguese population, 26,4% of individuals report LBP
complaints in the previous 4 weeks (Branco et al., 2016). In terms of age, CLBP may peak at 45 to
59 years old (Meucci, Fassa, & Faria, 2015; Scaia, Baxter, & Cook, 2012), and overall prevalence

increases with age until 60 to 65 years (Hoy, Brooks, et al., 2010).

CLBP is well established as the main cause of years lived with disability (Hoy et al., 2014; Hoy, March,
et al., 2010), and it is one of the conditions in the ranking of the ten clinical conditions with the
higher economic burden (Gouveia et al., 2016). Its economic impact includes direct medical care,
indemnity payment, productivity loss, employee retraining, administrative expenses, and litigation
(Hoy, March, et al., 2010). CLBP accounts for one-third of all worker compensation claims (Hwang,
Kwon, Jung, Ahn, & Kim, 2019). Nonetheless, pain affects everyone in varying degrees. It becomes
a burden for individuals and affects their quality of life, but it also impacts other family members,
as adjustments need to be made to adapt to the chronic problem (Phillips, 2009). CLBP negatively
impacts the ability to perform domestic chores, recreational and leisure activities; leads to feelings
of isolation associated with social activities, family difficulties, issues surrounding sexual relations,
fear of spoiling events for others and the inability to predict the onset of pain leads to anticipation
of pain that compromises the ability to plan (Froud et al., 2014). CLPB also has consequences on
children, as they may not understand their parents’ pain experience, and need to assume the
responsibility for some chores, displaying some resentment at having to take over household
responsibilities (De Souza & Oliver Frank, 2011; Strunin & Boden, 2004). Also, parents with CLBP
show less disposition to play with kids (Strunin & Boden, 2004). Ultimately, the individual burden
of CLBP becomes a burden for family and society (Buchbinder et al., 2011).

Universidade de Aveiro 1
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CLBP is considered nonspecific in about 80 — 90% of cases. Only a minority of cases can be
attributed to specific pain-generators such as nerve roots, facet joints, intervertebral discs,
tumors, infections or spinal stenosis (Airaksinen et al., 2006; Allegri et al., 2016; Hoy, Brooks, et
al., 2010; Maher et al., 2017). Despite all data concerning CLBP, it has a complex etiology, that
may originally be a consequence of biomechanical factors, but resists by various psychosocial

and occupational factors (Hwang et al., 2019).
1.2.FACTORS ASSOCIATED WITH CLBP

Lifestyle, sociodemographic factors, physical and psychosocial characteristics have an important
role in the development and maintenance of CLBP (Hwang et al., 2019; Mazloum,
Sahebozamani, Barati, Nakhaee, & Rabiei, 2018). It is more likely to affect older individuals,
women, people with low educational status, and those with overweight, with low physical
activity levels and who smoke (Hoy, Brooks, et al., 2010). In addition to personal and lifestyle
factors, the remaining factors associated with CLBP may be grouped into psychosocial and

occupational factors (Hoy, Brooks, et al., 2010).

Psychosocial factors, also described as yellow flags, include stress, anxiety, and depression.
There is moderate evidence (level B) that psychosocial distress, depressive mood, the severity
of pain and functional impact, patient expectations, and prior episodes are predictors of
chronicity (Airaksinen et al., 2006). Yellow flags may also refer to maladaptive beliefs and
attitudes about pain (ex.: pain is a sign of tissue damage and passive treatments are the most
adequate), inappropriate pain behaviors (fear of movement and reduced activity levels), poor
coping strategies, functional disability and poor general health (Maher et al., 2017). Psychosocial
workplace factors associated with the transition from acute to CLBP, include poor work
relationships, job dissatisfaction, perceived ability, and disputed compensation claims (Hoy,

Brooks, et al., 2010).

It is believed that knowledge of psychological factors associated with pain, in parallel with the
understanding of fear-avoidance, catastrophizing, expectations, cognitions, and individual
beliefs are key to the success of rehabilitation (Louw, Puentedura, Zimney, & Schmidt, 2016).
Pain catastrophizing is a negative and exaggerated response to a painful experience and a well-
known stress factor associated to CLBP (Simon et al.,, 2016), such as fear of movement
(kinesiophobia), fear of re-injury and perception of injustice (Bodes Pardo et al., 2018; Miller,
MacDermid, Walton, & Richardson, 2015). When someone responds to pain with catastrophic
interpretations concerning the origin and consequences of pain, fear of pain will most likely

develop. Protective behaviors such as avoidance and hypervigilance contribute to increased
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levels of fear, pain, and disability in the long term (Leeuw et al., 2008). All of these psychosocial
and emotional risk factors related to pain perception and cognitions seem to contribute to the

chronification of pain (Watson et al., 2019).

Occupational factors, also described as blue flags, include heavy physical demands, heavy or
frequent manual operations, repeated rotation of the trunk, pushing and pulling activities,
whole-body vibration, static postures while working, monotonous work, poor social support by
colleagues and supervisors, low job autonomy, undesirable work hours, fear of re-injury and
beliefs that pain and activity/work are harmful (Costa-Black, Loisel, & Anema, 2010; Fanavoll,
Nilsen, Holtermann, & Mork, 2016; Ghaffari et al., 2008). There is strong evidence (level A) that
low workplace support is a predictor of chronicity in patients with LBP; moderate evidence (level
B) that shorter job tenure, heavier tasks with no modified duty are also good predictors of CLBP
(Airaksinen et al., 2006). It should be noted that contextual factors such as compensation, legal
issues, and the culture of the workplace also play a role in the development of chronic symptoms

and return to work (Staal et al., 2004).

For most workers that seek medical care, their main goal is not only pain relief, but the
restoration of function and work participation, fundamental parameters to achieve mental
health benefits and well-being, promoting self-confidence and self-control in this important life
dimension that is the work participation (Costa-Black et al., 2010). Hence, in occupational health,
one of the main challenges is to promote self-management of workers with CLBP, with a special
need to find effective interventions to those at risk of persistent disability and absenteeism due
to pain (Hlobil et al., 2005; Staal et al., 2008). On the other hand, absenteeism and presenteeism
are considerably higher in those with negative beliefs concerning CLBP, comparing to those who

have more positive attitudes (Dagenais et al., 2010; Maher et al., 2017).

It is speculated that CLBP affects the control and coordination of trunk muscles and affects
movement stability. It is also assumed that isolated and voluntary contraction of stabilizer
muscles can correct the poor motor control associated with CLBP and reduce disability (Nabavi,
Mohseni Bandpei, Mosallanezhad, Rahgozar, & Jaberzadeh, 2018; Shamsi, Sarrafzadeh,
Jamshidi, Arjmand, & Ghezelbash, 2017). Although a model that focuses on biomechanical
dysfunctions may help explain and alleviate some of the musculoskeletal complaints, it is not
enough to explain more complex status such as CLBP and its associated disability (Jay et al.,
2014). Approaches exclusively anatomic and biomechanical can contribute to increasing levels

of fear, anxiety, and stress (Louw, Diener, Butler, & Puentedura, 2011).
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The multifactorial etiology of CLBP highlights the need of adopting a biopsychosocial model for
both the assessment and interventions of individuals with CLBP (Macedo, Smeets, Maher,

Latimer, & Mcauley, 2010; Watson et al., 2019).
1.3.INTERVENTION IN CLBP

Patients with CLBP are advised to stay active and perform normal activities, and multi-modal
treatment options that combine self-management principles and cognitive-behavioral
approaches are recommended across guidelines (Barbari, Storari, Ciuro, & Testa, 2020;
O’Connell, Cook, Wand, & Ward, 2016). A common approach is Pain Neuroscience Education
(PNE), which is defined as education on neurobiology and neurophysiology of pain and its
processing by the central nervous system. Instead of a traditional model that links tissue damage
with nociception and pain, PNE aims to describe the neural changes associated with chronic pain
(e.g. peripheral sensitization, central sensitization, synaptic activity, and modulating
mechanisms) and how these contribute to the pain experience (Louw et al., 2011; Moseley,
2002, 2003a; Moseley, Nicholas, & Hodges, 2004). Patients are taught that central processing
and several psychosocial aspects determine their pain experience and that pain does not always
correlate with the real state of tissues. PNE helps patients reconceptualize pain perceiving it as
the interpretation that the brain makes of danger, making them more prone to move, practice
physical activity and exercise (Louw et al., 2011; Watson et al., 2019). Thus, with decreased pain
perception and a better knowledge of non-mechanical factors that influence nerve sensitivity
(failed treatments, fear, emotions and different explanations to their problems), patients
become more confident in increasing their activity levels (Louw et al., 2011; Louw, Zimney,
Puentedura, & Diener, 2016; Zimney, Louw, & Puentedura, 2014). Studies show that PNE is
capable of decreasing fear (Moseley, 2003b), has an immediate and positive effect on patients’
attitudes about pain (Moseley, 2003a), pain intensity, disability, catastrophic thoughts and
kinesiophobia (Louw, Zimney, et al., 2016; Moseley, 2007; Moseley et al., 2004; Nijs, Paul van
Wilgen, Van Oosterwijck, van Ittersum, & Meeus, 2011; Tegner, Frederiksen, Esbensen, & Juhl,
2018; Wood & Hendrick, 2019). Furthermore, one study showed PNE positive effects are

maintained at 1-year follow-up (Moseley, 2002).

Another recommended intervention is therapeutic exercise (Shamsi et al., 2017; van
Middelkoop et al., 2010). There are several different types of exercises and the superiority of
one type over the other is yet to be proved (Shipton, 2018). There are exercise-based
interventions that make use of a cognitive-behavioral therapy approach that promotes exercise

tolerance, such as graded exposure (Mun, Gil-marti, & Mun, 2016). Graded exposure tries to
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ameliorate functional ability by reducing the perceived harmfulness of activities (Leeuw et al.,
2008). Treatment begins with the establishment of a graded hierarchy of fear-induced activities,
where patients are systematically exposed to activities similar to the feared ones (Macedo et al.,
2010; Mun et al., 2016; Vlaeyen, 2001). This way, each individual is capable of understanding
the consequences that any activity has, and build new beliefs towards that activity (George &
Giorgio Zeppieri, 2009; Leeuw et al., 2008). The graded increase approach to activity is believed
to lead to a reduction in pain and movement-related fear (Staal et al., 2008). It has been
suggested that this approach may be superior to aerobic or resistance exercise for patients

showing fear-avoidance beliefs, and passive self-efficacy strategies (Booth et al., 2017).

Pilates is another therapeutic exercise commonly used in CLBP patients (Shipton, 2018). Pilates
is a low-impact exercise that aims to correct faulty postures and restore physical vitality and was
found to be an effective rehabilitation tool with positive outcomes in reducing pain and disability
in people with CLBP (Byrnes, Wu, & Whillier, 2018). However, it is focused on a biomedical model
to explain the presence and persistence of pain: the stabilizing muscles of the trunk and lower
back are inhibited, and the support of the lower back is compromised, conducting to pain (Wells,

Kolt, & Bialocerkowski, 2012).

Nonetheless, a combination of PNE and exercise shows better results than any of these two
interventions alone (Bodes Pardo et al., 2018; Louw et al., 2011; Louw, Zimney, et al., 2016;
Moseley, 2002; Wood & Hendrick, 2019). PNE prepares the patient for cognition targeted
exercise therapy, aiming at desensitizing the nervous system. Through graded exposure of
fearful activities, it is possible to replace the maladaptive movement-related pain memories
(Nijs, Lluch Girbés, Lundberg, Malfliet, & Sterling, 2015; Nijs et al., 2014). In short, performing
PNE before therapeutic exercise interventions enhance deep learning and reconceptualization
of pain, decreasing the belief of the threatening nature of pain and improving exercise
outcomes, including the acceptance of possible acute pain following exercise (Nijs et al., 2017).
Even though patients still experience pain, they think differently about it (Louw, Zimney, et al.,

2016).
1.4.STUDY AIM

In summary, CLBP is one of the main musculoskeletal problems that lead people to seek
physiotherapy care. CLBP is a complex problem that requires a multimodal and biopsychosocial
approach. In occupational settings, the rationale of pain is centered on a biomedical point of
view (ergonomics and postural awareness, for instance) to explain the etiology, persistence, and

management of pain, conversely to what is now known about the multifactorial etiology of CLPB
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(Barbari et al., 2020). Based on neuroscience of pain and on how pain influences and is
influenced by several factors (physical, emotional, professional, social), it seems conceivable
that a biopsychosocial intervention should be the preferred approach in occupational settings.
However, we were unable to find studies reporting on PNE, alone or combined with exercises
such as graded exposure or other forms of exercise, in occupational settings. Therefore, this
study aimed to compare the effectiveness of PNE and graded exposure against a more
biomedical education (focused on postural education, ergonomic counseling and modification
to the workstation) and Pilates on disability in paper industry workers. The secondary aims of
this study were to assess how these two different approaches impact on pain (intensity and
frequency), catastrophizing, fear-avoidance beliefs, sleep, the endurance of back extensor
muscles, knowledge of pain neuroscience, and patient’s perceived impression of change in the

same sample.
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2. METHODS

This chapter presents a detailed description of the study objectives, type of study, and
methodological procedures (sample, participant recruitment, outcome measures, and

intervention).
2.1.ETHICAL CONSIDERATIONS

The present study was approved by the Ethics and Deontology Council of Aveiro University and
by the coordinator of Security and Health of The Navigator Company. All workers who
participated in the present study and who met the inclusion criteria completed a written consent
form, after receiving oral and written information concerning the study objectives and

procedures (Annex |, Appendixes | and Il).
2.2.STUDY DESIGN

This was a pilot randomized controlled and experimental study. There were two groups, one
group received an intervention based on Pilates and postural education, and the other group
received PNE and graded exposure. Both interventions were delivered in the physiotherapy
office of a paper industry company. Participants were randomly allocated to one of the two
intervention arms based on the work team they belonged to: there were five teams that
performed continuous shift work, and three teams were randomly allocated to an intervention
arm and the other two teams to the other intervention arm. The randomization was performed
at the level of the work team to minimize the transfer and sharing of contents between
intervention arms, i.e., to decrease the risk of cross-contamination (Keogh-Brown et al., 2007).
The randomization was performed wusing the Research Randomizer software

(https://www.randomizer.org/) after the baseline assessment and by an investigator not

involved in the recruitment or evaluation of participants.
2.3.METHODOLOGY
2.3.1. PARTICIPANTS AND RECRUITMENT

The present study took place in a factory at Aveiro district, Portugal, with 376 employees, 223
of which perform manual labor and were the target for the present study. The remaining
perform administrative, laboratory, support and management functions. The inclusion criteria
to participate in the study was: to have nonspecific low back pain lasting longer than three
months, felt in the anatomic region below the costal margin and above the inferior gluteal folds
and not related to any specific pathology such as lumbar fracture, ankylosing spondylitis, cauda

equina syndrome, infection or tumor (Balagué, Mannion, Pellisé, & Cedraschi, 2012; Overaas et
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al., 2017) and not receiving treatment for their pain. Participants were excluded if during the
physical examination they showed i) altered sensorial signs indicative of radiculopathy, ii) any
red flag such as weight loss without a particular cause, iii) cancer diagnosis, iv) sustained use of
corticoids, or the v) presence of any rheumatic, neurologic or cardiorespiratory disease that

prevent the practice of physical exercise (Allegri et al., 2016).

2.3.2. ASSESSMENT PROCEDURES

The initial identification of potential participants for this study was performed by asking workers
(n=223 workers who performed manual labor) to fill in the Nordic Musculoskeletal
Questionnaire (NMQ), which was adapted and validated to European Portuguese (Mesquita,
Ribeiro, & Moreira, 2010). The NMQ allowed the identification of workers with low back pain
who were invited for further assessment and verification of the inclusion criteria. A physical
assessment was conducted to warrant eligibility against inclusion and exclusion criteria. This
included a careful subjective examination as well as an objective examination including both the
Straight Leg Raise (SLR) and the crossed SLR. In a framework of radiculopathy, it is usual to find
altered sensorial signs, such as numbness along with the dermatome distribution of the nerve
root, muscle weakness along the myotome, and decreased reflexes. Radiculopathy may be
associated with radicular pain and in those cases, the dermatomal distribution of numbness
indicates the segment of origin rather than the distribution of pain. The most common clinical
diagnostic tests to predict possible disc herniation or nerve root compression are the SLR and
the crossed SLR (Maher et al., 2017). These tests are performed on a patient lying horizontally
in supine on an examiner’s table, with the knee fully extended, while the examiner raises the
patient’s leg slowly off the table. The examiner continues to raise the leg until the maximum
flexion of the hip is reached or until the patient reports the onset of leg pain. The test must be
performed bilaterally to compare differences in the angle of hip flexion reached and on the onset
of symptomatology (Dagenais et al., 2010; Scaia et al., 2012). The SLR exhibits high sensitivity
(91%) and low specificity (26%) to diagnose a herniated disc. On the other hand, crossed SLR has
high specificity (88%), but low sensitivity (29%) (van der Windt et al., 2010). For these reasons,
the SLR results alone are not indicative of radiculopathy, which makes it even more important
to take a careful clinical assessment and attention to history findings. Along with the SLR, a
sensory analysis was also performed (Allegri et al., 2016; Balagué et al., 2012; Iversen et al.,

2013). The final decision was made based on all the findings of the assessment.
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Once inclusion criteria have been ascertained, participants were assessed for sociodemographic
and anthropometric data, disability, pain, presence of a neuropathic component, pain
catastrophizing, fear-avoidance beliefs, sleep quality, the endurance of back extensor muscles,
knowledge of pain neuroscience and global impression of change related to the intervention.
Sociodemographic data and pain phenotype were only assessed at baseline, all of the remaining
were re-evaluated at post-intervention and 3 months after the intervention, except for the
endurance test which was not performed at the 3 months follow-up due to the SARS-CoV-2

Pandemic.

A detailed description of the instruments that were used in the present study is given below (see

Appendix Ill for the complete evaluation form).
Sociodemographic and anthropometric data

Sociodemographic data were collected through a brief questionnaire and included sex, age,
dominance, academic qualifications, and work position. Anthropometric data concerning weight

and height were collected with a weighting scale and a stadiometer, respectively.
Low back pain associated disability

Disability was measured using the Oswestry Disability Index (ODI) published in 1980 and one of
the most recommended outcome measures used to evaluate disability in LBP patients (Fairbank,
Davies, Couper, & O’Brien, 1980). This questionnaire was validated and adapted to European
Portuguese, has high internal consistency (Cronbach’s alpha of 0,95) and test-retest reliability
(r=0,90) (Martins, 2002). It has good convergent validity with the Roland Morris Disability
Questionnaire, Visual Analogue Scale, Waddell Disability Index, and good sensitivity to change
(Cruz, Matos, & Branco, 2003). The questionnaire has 10 self-report questions (related to the
situation of today) and takes 3 to 5 minutes to complete (Fairbank & Pynsent, 2000). Each
question has 6 answer options that depict LBP repercussion on activities of daily life: pain
intensity, personal cares (washing, dressing, etc.), lifting activities, walking, seating, standing,
sleep, sexual activity, social and recreational activities (Cruz et al., 2003). The final score may
vary from 0 to 100 (zero — no complaints and 100 — severe disability) (Ostelo & de Vet, 2005).
Disability percentages between 0-20% reveal minimum disability, 21%-40% moderate, 41%-60%
severe, 61%-80% very severe, and 81%-100% symptom exaggeration (Fairbank & Pynsent,
2000). The Minimal Clinically Important Change (MCIC) for this measure in LBP patients is 10
points (Ostelo & de Vet, 2005).
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Pain

Pain intensity at the moment was assessed by the Numeric Pain Rating Scale (NPRS). This 11-
point scale is a measure of pain in which patients rate their pain ranging from 0 (no pain) to 10
(worst imaginable pain) and it has been shown to have concurrent and predictive validity as a
measure of pain intensity (Childs, Piva, & Fritz, 2005; Ferreira-Valente, Pais-Ribeiro, & Jensen,
2011; Von Korff, Jensen, & Karoly, 2000). A cut-off of 2 points in this measure is considered the

MCIC, distinguishing those who got better from those whose complaints remained unchanged.

Pain frequency during last week was assessed with a closed question with the following
response options: (1) never, (2) rarely (once a week), (3) sometimes (2-3 times a week), (4)

frequently (more than 3 times a week), (5) always.

CLBP duration had the following answer possibilities: (1) between 3 and 6 months, (2) more than
6 months and less than a year, (3) more than a year and less than 2, (4) more than 2 years and

less than 5, (5) more than 5 years.
Pain phenotype

It was assessed using the Portuguese version of the Pain Detect Questionnaire (PDQ) (Santos,
Pimentel Santos, & Cruz, 2017), which showed high internal consistency (Cronbach’s alpha of
0,84), an excellent test-retest reliability (Intraclass Correlation Coefficient (ICC) of 0,97), and high
construct validity when compared against the Douler Neuropathique 4 (r=0,739). The PDQ is a
self — report questionnaire that aims to identify the main pain phenotype (Freynhagen, Baron,
Gockel, & Tolle, 2006). The total score varies from -1 to 38 points. Scores below 12 indicate little
probability of a neuropathic component (85% chance of not having); scores between 12 — 19
reveal a mixed phenotype, whereas a score above 19 reveals a high probability of neuropathic
pain (90% chance). This instrument is superior to others that evaluate the same components,
thanks to its high capability to identify neuropathic symptoms reported by the patient himself

without the need for a physical assessment (Santos et al., 2017).
Pain catastrophizing

It was assessed using the Pain Catastrophizing Scale (PCS). This is a 13-item self-report measure
designed to assess the extent to which one experiences catastrophic thoughts and feelings when
in pain, and is divided into 3 dimensions: Rumination (4 items), Magnification (3 items), and
Helplessness (6 items). Iltems are responded on a 5-point Likert scale ranging from 0 (not at all)
to 4 (extremely), with a possible total of 52 points. The higher the score, the more likely the

catastrophic thoughts (Parkerson et al., 2013). The European Portuguese version showed high
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internal consistency (Cronbach’s alpha of 0,91) (Jacome & Cruz, 2004; Rodrigues, Mamede, &
Cruz, 2010). The MCIC for this outcome measure is 6,71 (Suzuki et al., 2020).

Fear — Avoidance

Fear-avoidance beliefs were assessed using the Fear-Avoidance Beliefs Questionnaire (FABQ)
(Waddell, Newton, Henderson, Somerville, & Main, 1993). This is a self-report questionnaire
that comprises 16 statements that are divided into two subscales: “fear-avoidance and physical
activity” (FABQ-PA) (5 items) and “fear-avoidance and work” (FABQ-W) (11 items). Each item
score varies from zero (totally disagree) to 6 (totally agree). The score from the FABQ-PA
subscale is calculated through 4 items (2, 3, 4 and 5) and has a maximum score of 24. The score
from the FABQ-W subscale is calculated using items 6, 7, 8, 9, 10, 11 and 14, with a maximum
score of 42 (Waddell et al., 1993). A score higher than 15 in the FABQ-PA subscale is indicative
of high beliefs of fear-avoidance (Burton, Waddell, Tillotson, & Summerton, 1999). Concerning
the FABQ-W subscale, scores over 34 are related to an increased risk of not returning to work,
and scores under 29 are related to a decreased risk (Fritz & Steven Z, 2002). FABQ was translated
and validated to European Portuguese with high reliability (r=0,92) and internal consistency
(Cronbach’s alpha of 0,96), also ensuring construct validity with its original form (Goncalves &
Cruz, 2007). A study performed in Italian subjects defined the MCIC for the FABQ-PA to be 4
points, and for the FABQ-W to be 7 points (Marco et al., 2020).

Sleep Quality

Evaluation of sleep was carried out with the Medical Outcome Study Sleep Scale (MOS-Sleep).
This scale is a 12-item measure that contains 7 subscales and 2 overall index scores (a 6-item
and a 9-item) (Hays & Stewart, 1992). This scale has positive psychometric properties in a broad
range of patients with chronic pain conditions and impaired sleep, revealing a specificity of 81%
and a sensitivity of 76% (Hays & Stewart, 1992). To score this scale, first, original numeric values
from the survey are recoded and all items are scored so that a high score reflects more of the
attribute implied by the scale name, i.e., more problems related to snoring, short of breath and
headache, somnolence and general sleep adequacy and disturbances. Each item is then
converted to a 0-100 scale (Spritzer & Hays, 2003). The Portuguese version showed acceptable
values for internal consistency (above 0,70 for Cronbach's alpha for all domains), good intra-
observer reliability with ICC of 0,80, and standard error of measurement of 9,10 (Mesquita et
al., 2014). The MCIC considered for this scale was 10% of the total possible score of each

subscale (Arvin et al., 2016).
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Endurance of back extensor muscles

Evaluation of back extensor’ muscle endurance was assessed with the Biering-Sgrensen test.
This test measures how many seconds the participant can keep the unsupported upper part of
the body in a horizontal position with a load that is equal to the weight of the upper part of the
body. The lower extremities are stabilized with three belts at the level of the hips, just below
the knees and at the ankle site. Iliac crests are positioned at the edge of a table with the trunk
extended beyond the table and initially hanging flexed at 90°. The trunk then is raised to the
horizontal position with hands crossed over the chest. The test only stops when the participant
can no longer sustain the horizontal position or when reaching the limit of fatigue (Gruther et
al., 2009). This test revealed an ICC of 0,88 in patients with current CLBP (Latimer, Mabher,
Refshauge, & Colaco, 1999).

Knowledge of pain neuroscience

The revised version of the Neurophysiology of Pain Questionnaire (NPQ-12) was used to assess
the patients’ understanding of pain neurophysiology. This questionnaire has 12 statements to
which there are three answer possibilities: “true”, “false” and “undecided” (Catley, O’Connell,
& Moseley, 2013; Nogueira et al., 2018). The score varies from zero to 12, each correct answer
counts 1 point. Catley et al., (2013) showed that the NPQ-12 is sensitive enough to distinguish
between high and low performances (Person Separation Index=0,82). The MCIC considered for

this scale was 10% of the total possible score of the NPQ-12 (Arvin et al., 2016).
Impression of change

Participants rated their perception of improvement using the Patient Global Impression of
Change (PGIC) scale. This is a unidimensional measure widely used in chronic pain studies, in
which the patients classify their improvements using a 7-point scale, varying from “1- no change”
to “7 — a great deal better and a considerable improvement that has made all the difference”
(Cruz & Domingues, 2012; Dworkin et al., 2008). PGIC gives clinical important data regarding a
change in health status perceived by the patient as meaningful. The PGIC scale was validated
and adapted to European Portuguese, and revealed a high construct validity with pain intensity

(r=-0,822) (Cruz & Domingues, 2012).
2.3.3. INTERVENTION

The intervention lasted for 8 weeks, during which participants had 1 face-to-face session per
week with a duration of approximately 60 minutes each (Louw et al., 2011). One group (Pilates

plus postural education group) received an intervention based on Pilates and postural
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education. The other group had theoretical sessions of PNE and graded exposure (PNE plus
graded exposure group). A more detailed description of the sessions can be consulted in

Appendixes IV and V.
PNE plus graded exposure group

The first session was exclusive of PNE, since it promotes compliance with the rehabilitation and
exercise (Watson et al.,, 2019). In subsequent sessions, PNE was progressively decreased
according to the patient’s understanding and needs while the graded exposure component was

increased.

PNE is a cognitive-behavioral intervention that attempts to increase patient’s understanding of
their pain, explaining the neurophysiological processes that lead to chronic pain, to change
maladaptive belief towards disease, reconceptualizing them and desensitizing the central
nervous system (Bodes Pardo et al., 2018; Moseley et al., 2004; Tegner et al., 2018; Wood &
Hendrick, 2019). During PNE, these concepts are presented to patients using simple pictures and
metaphors to explain complex pain neuroscience. There is a particular focus on the brain and its

role in thoughts and attitudes (Clarke, Ryan, & Martin, 2011).

PNE content was based on work from previous authors (Louw et al., 2011; Louw, Puentedura, &
Mintken, 2012; Moseley, 2004). The specific content of the educational sessions was:
nociception and nociceptive pathways, neurons, synapses, action potential, spinal inhibition and
facilitation, peripheral sensitization, central sensitization, and plasticity of the nervous system.
No reference to anatomic or pathoanatomic models nor discussion of emotional or behavioral
aspects of pain was made (Louw et al., 2011; Nijs et al., 2014, 2011). Specific contents from our
occupational context involved job-related perceptions of injustice, lack of social support, poor
relationships with colleagues and supervisors and how that made participants feel, assessing
how participants saw their work demands and how they correlated with their pain, perceptions
on whether the job was dangerous for their backs and how participants dealt with the
complaints daily, and what made them feel better. All this information, alongside with the
therapist's knowledge of the workstations, allowed the elaboration of metaphors and analogies
specific for each participant, for instance: comparing the nervous system with the operational
command room or with the different alert systems in the industry that go on when something
does not work. In all sessions the therapist resorted to examples given by each participant on
how the workday went, and if there were any technical concerns that they had to surpass or any
other real examples to approximate the concepts used to convey neuroscience concepts to their

daily and work experience so that these concepts are more meaningful to them (see Appendix
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VI for all the metaphors and analogies used). Also, patients were encouraged to perform pauses
with movement during labor to desensitize the nervous system. Sleep hygiene was also
approached so that they understand how poor sleep reflects on chronic pain. Participants were
given a leaflet with the PNE contents addressed in each session and a written activity for them

to complete.

Graded exposure

Along with PNE, there was a component of graded exposure. These strategies aimed to show to
the patient how to engage in their valued life goals and exercise, avoiding the pain-inactivity
cycle. Once patients begin to master the skills of graded exposure, their engagement in life goals
may increase, with associated decreases in disability (Staal et al., 2008; Watson et al., 2019).
This technique increases the patient’s activity and exercise tolerance, and promotes a return to
function and a higher quality of life (Louw, Puentedura, et al., 2016), although type and dose are
not yet described (Mun et al., 2016). The primary goal of this type of approach is not to improve
aerobic endurance, muscle strength, or any other aspect of physical fitness but to make the

patient aware that it is safe to move and to be physically active despite pain (Staal et al., 2004).

In the first session of graded exposure, the patients were challenged to create a hierarchical list
with the functional activities they experience fear, and exposure beginning with the one they
were less fearful of. This assessment was performed with the help of the Fear of Daily Activities
Questionnaire (FDAQ) (George & Giorgio Zeppieri, 2009). This questionnaire is moderately
correlated with pain-related fear, catastrophizing and pain intensity (r=0,24-0,52), and has
stronger correlations with disability (r=0,49 and 0,70) (George, Giorgio Zeppieri, Robinson, &
Valencia, 2009; George, Valencia, Giorgio Zeppieri, & Robinson, 2009). Afterward, both the
therapist and the participant determined a specific group of exercises that were similar to the
activities described by the participants and which they believed to lead to pain, and that were
defined as goals to achieve. Exercise “dose” was determined with each participant by directly
questioning each participant on how many repetitions he or she thought to able to perform
(Hlobil et al., 2005). The therapist helped the patient evaluate exposure and its consequences
so that they could address counterproductive and maladaptive beliefs, to help decrease activity-
associated anxiety (Leeuw et al.,, 2008). Once the negative associations were extinguished,
activities associated with higher levels of anxiety and fear were addressed in the same way
(Macedo et al., 2010). All of the defined goals were gradually increased according to a time
contingent principle instead of a pain contingent (Hlobil et al., 2005; Staal et al., 2004).

Progressions and regressions were done by modifications on load, velocity or range of
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movement (Jay et al., 2014). Some of the most executed exercises involved anterior and lateral
flexions and torsions of the trunk, while seating or standing, with or without a load, and some
specific activities from the workplace that combined a lot of upper and lower limb combinations
of movements. When participants performed the exercises in the physiotherapy office without
increasing maladaptive beliefs, therapist addressed exercises that were the most approximate
with the job tasks. In the last two sessions, the graded exposure was done in the worksite so

that the fearful activity was properly confronted.
Pilates and postural education group

The educational approach in this group followed a more biomechanical strategy, focusing on
Pilates’ principles and postural care at home and work. Accordingly, there were addressed
themes such as injury and causative factors, necessary precautions to take throughout the day
concerning techniques to manual handling loads (perform a squat when there is a need to lift
something from a below position, among others), learning how to properly breathe, engage the
center whenever performing effort tasks for the low back and properly place the ribcage,
shoulder blade, head and neck when executing upper limp repetitive tasks. Ergonomic
counseling included education on computer and chair height, arm support, lumbar position (use
of a pillow to keep a neutral spine), and knees and hips on 90° degrees. Other given advice was

whenever possible to get up and do some stretches to alleviate muscular tension.

Pilates is a mental and physical conditioning technique that emphasizes position and movement
control (Kamioka et al., 2016; Wells et al., 2012). Exercises are done in a mat, and are based in
some principles such as: centering, concentration, control, precision, breath, and flow,
promoting activation of trunk stabilizers, such as the transversus abdominis (TrA), multifidus and
internal obliques, once it is suggested that weakness of these muscles is associated with low
back and pain (Cruz-Diaz, Bergamin, Gobbo, Martinez-Amat, & Hita-Contreras, 2017; Yamato et
al., 2016). It is believed that Pilates acts through re-activation of these muscular groups,
increasing spine support, and contributing to reductions in pain and disability (Mazloum et al.,

2018).

In the first session, basic Pilates principles were taught and reinforced at the beginning of the
follow-up sessions, including: postural alignment (neutral spine position, shoulder blade and
neck position) and core recruitment along with controlled breathing. Each session had a warm-
up, mobility, stability and strengthening exercises and a cool-down period. Warm-up (10
minutes) aims at raising awareness of the activation of the center through acquiring a neutral

pelvis position with TrA activation during breath out and mobility exercises. The second phase
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(20 — 30 minutes) includes strength, flexibility and coordination exercises with progressive load
according to individual skills. The cool-down period (5-10 minutes) included exercises to
alleviate muscular tension, such as active stretching, along with deep and slow breathing. TrA
isolated contraction may be performed in prone, supine and quadruped, by asking the patient
to gently contract the TrA and instructing them in muscle palpation two centimeters inside the
anterior superior iliac spine. Patients who experienced difficulties in TrA activation with verbal
and tactile cues were encouraged to feel the TrA activation by active contraction of the pelvic

floor muscles (Cruz-Diaz et al., 2017).

Participants were given a booklet with the Pilates exercises taught in each session, and a written

form for them to complete with the activities they did during the week.

The exercise in the Pilates group was performed at moderate intensity and monitored using the
Rated Perceived Exertion (RPE) Borg scale. This scale varies from 6 to 20, is one of the best
instruments to evaluate the perceived effort, and is directly correlated with heart rate and

oxygen uptake (Cabral, Lopes, Wolf, Stefanello, & Pereira, 2017).

Both groups were instructed to perform aerobic training at home, such as walking, running,
cycling or any other activity participants enjoyed at least 3 times per week, during 30 minutes
or depending on previously stipulated duration (PNE group). Alongside the aerobic training, they
were given instructions to complete 3 exercises daily, which were taught in the presential
sessions, and received an educational leaflet with the respective exercises. Some of the
exercises in the PNE group could be executed at the workplace, as exercises were based in the

formerly reported fearful activities.
2.3.4. ASSESSMENT OF BETWEEN-GROUP CONTAMINATION

At the end of the intervention, participants were asked to complete a contamination
guestionnaire to evaluate instances of shared information between both intervention groups.
This questionnaire was based on the work of Sharma, Jensen, Moseley, & Abbott, (2019), and
included 5 rapid questions that assessed if participants have talked to each other about the
intervention, if they were aware of the intervention other participants were receiving, and if

they read information given to the other group.
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2.4.DATA ANALYSIS

All data analysis was performed using IBM Statistical Package for Social Sciences (SPSS), version
23.0. Descriptive statistics were used to describe continuous (mean and standard deviations

(SD)), ordinal, and categorical variables (count and proportion).

The Shapiro-Wilk test was used to determine if the data had a normal distribution. Between-
group differences at baseline were explored using a Student’s t-test or the non-parametric
equivalent for continuous variables and using a Chi-square for nominal variables. Two repeated-
measures ANOVA of two factors were used to identify between-group differences, one
comparing values from the baseline and the post-intervention (2x2: factor 1 — moment of
evaluation: before and post-intervention; factor 2 — group: PNE versus Pilates) and another that
included the 3 moments of assessment (3x2: factor 1 — moment of evaluation: before, post-
intervention and 3 months follow-up; factor 2 — group: PNE versus Pilates). We repeated the
ANOVA as 5 participants did not complete the post-intervention to 3-months follow up. The
significance level was set at p<0,05 for all measurements. ANOVA requirements were assessed,
namely the residuals tests of normality, homogeneity tests, and sphericity. Variance’s
homogeneity was always verified, but sphericity not. Nevertheless, ANOVA is robust for small

normality deviations, whereby it was used in all variables in the study (Kirkwood & Sterne, 2003).

Also, individual scores for the outcome variables were compared against the MCIC values and
the number of participants per group that had a clinically important change in pain, disability,
catastrophizing, fear-avoidance beliefs, sleep, and knowledge of pain neuroscience was

counted.
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3. RESULTS

This section presents the results of this study.

3.1. SAMPLE DEMOGRAPHIC AND ANTHROPOMETRIC CHARACTERISTICS

A total of 26 participants entered the study out of 223 workers initially screened. All of these 26

completed the post-intervention assessment, but 5 did not complete the 3 months follow-up

assessment. These 26 participants were distributed into two groups: the PNE group (n=11) and

the Pilates group (n=15) as shown in Figure 1. In the PNE group, one participant was a female

(9,1%), while in the Pilates group all participants were male. The mean age (x SD) in the PNE

group was 40,0 £ 9,83 years old, and in the Pilates group was 36,13 +7,08 years old. No significant

differences (p>0,05) were found between groups for sociodemographic data (Table 1).

Manual labour workers
assessed for eligibility (n=223)

Excluded (n=197)

*  Not meeting inclusion criteria (n=178)

*  Already receiving LBP treatment (n=7)
* Declined to participate (n=12)

|Randomized{n=26] |

//\

Baseline assessment

Allocated to Pilates Group (n=15)

Received allocated intervention
(n=15)

Did not receive allocated
intervention (n=0)

Allocated to PNE Group (n=11)

Received allocated intervention
(n=11)

Did not receive allocated
intervention (n=0)

Post-intervention
assessment

|

Lost to post-intervention
(n=0)

¥

|

Lost to post-intervention
{n=0}

v

3 months follow-
up assessment

Lost to 3 months follow-up (n=2)

Lost to 3 months follow-up (n=3)

¥

Statistical Analysis

Analysed at post intervention
(n=15)

Analysed at 3 months follow-up
(n=13)

4

Analysed at  post-intervention
(n=11)

Analysed at 3 months follow-up
(n=8)

Figure 1: Study flow-chart.
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Table 1: Sample Demographic and Anthropometric Characteristics.

Variables Pilates Group PNE Group (n=11) P
(n=15)
Male n (%) 15 (100%) 10 (90,9%)
Gender Female n (%) 0 (0%) 1(9,1%) 0.234
Age (years) Mean (+ SD) 36,13 (+7,08) 40,0 (+9,83) 0,254
Weight (kg) Mean (£ SD) 81,60 (+12,77) 82,09 (+13,75) 0,926
Height (cm)  Mean ( SD) 172,47 (+4,16) 173,45 (+4,20) 0,557

Legend: kg- kilograms; cm — centimeters; SD — Standard Deviation.

3.2. Low BACK PAIN CHARACTERISTICS

Table 2 presents the characteristics of low back pain for each group. At baseline, mean (+ SD)
low back pain intensity in the PNE group was 5,55 (+1,64) and in the Pilates group was 5,33

(¥2,32). No between-group significant differences were found (p>0,05) for pain characteristics.

Table 2: Low Back Pain Characteristics at Baseline.

Pain Characteristics Pllatsflc;‘sr)oup PNE Group (n=11) p
Pain Last Yes 13 (86,7%) 11 (100%) 0.207
Week n (%) No 2 (13,3%) 0 (0%) ’
Rarely 1(6,7%) 2 (18,2%)
Frequency n Sometimes 7 (46,7%) 2 (18,2%) 0,465
(%) Frequently 5(33,3%) 5 (45,5%) ’
Always 2 (13,3%) 2 (18,2%)
More than 6 months o 0
and less than 1 year 2 (13,3%) 1(9,1%)
Duration More than 1 year and 3 (20,0%) 5 (45,5%)
n (%) less than 2 years 0,466
More than 2 years and 2 (13,3%) 2 (18,2%)
less than 5 years
More than 5 years 8 (53,3%) 3(27,3%)
PDQ (<12
neuropathic
absence; 12-
+ + +
19 undefined: Mean (£ SD) 8,13 (+6,31) 8,64 (+5,78) 0,837
>19
neuropathic)
NPRS (0-10) Mean (+ SD) 5,33 (£2,32) 5,55 (+1,64) 0,798
Legend: PDQ — Pain Detect Questionnaire; NPRS — Numeric Pain Rating Scale; SD — Standard Deviation.
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3.3. Low BACK PAIN DISABILITY, CATASTROPHIZING, FEAR-AVOIDANCE BELIEFS, SLEEP, BIERING-

S@ORENSEN TEST AND KNOWLEDGE OF PAIN NEUROSCIENCE

Table 3 shows mean values for each of the two groups for disability, catastrophizing, fear-
avoidance beliefs, sleep, knowledge of pain neuroscience and the score for the Biering-Sgrensen
test. A statistically significant between-group difference was found at baseline for disability (PNE
(meanxSD)= 26,18 +13,04; Pilates (meantSD) = 17,60 +7,26; p=0,042) and catastrophizing (PNE
(meantSD)= 22,82 +7,52; Pilates (meanzSD)= 15,33 %7,11; p=0,014). No between-group

statistically significant differences were found for the remaining variables (p>0,05).

Table 3: Baseline values for all variables in study.

, Pilates Group PNE Group
Variables (n=15) (n=11) P
ODI (0-100) Mean (+ SD) 17,60 (7,26) 26,18 (+13,04) | 0,042
PCS (0-52) Mean (+ SD) 15,33 (+7,11) 22,82 (+7,52) | 0,014
Activi
ctivity 12,80 (25,0) 13,73 (+6,51) | 0,685
FABQ (0-24) Mean (& SD)
Work (0-42) 24,53 (+9,47) 21,18 (+9,70) 0,386
0-15 2 (13,3%) 2 (18,2%)
Minutes to 16-30 6 (40,0%) 1(9,1%)
fall aslee 31-45 3 (20,0%) 1(9,1%) 0,252
P 46-60 2 (13,3%) 2 (18,2%)
MOS Sleep >60 2 (13,3%) 5 (45,5%)
'”dfgo')(o' 33,3 (+15,73) | 40,91 (+22,27) | 0,319
Index Il (O- Mean (+ SD)
33,11 (+15,68) | 43,69 (+23,83) | 0,184
100)
Biering-Sgrensen (seconds)  Mean (+ SD) 49,23 (+15,07) 44,85 (+20,93) 0,659
NPQ-12 (0-12) Mean (+ SD) 4,20 (+1,90) 4,82 (+2,18) 0,449

Legend: ODI — Oswestry Disability Index; PCS — Pain Catastrophizing Scale; FABQ — Fear-avoidance Beliefs

Questionnaire; MOS — Medical Outcomes Study; NPQ-12 — Revised Neurophysiology of Pain Questionnaire; SD —

Standard Deviation.

3.4. POST-INTERVENTION ASSESSMENT

3.4.1. Low BACK PAIN CHARACTERISTICS

There was no interaction between time of assessment and the group of intervention for pain
intensity (F(1,24)=1,90; p=0,181; n%p=0,07), but there was a significant effect of time
(F(1,24)=11,66; p=0,002; n?p=0,32).

No between-group differences were found for pain presence and frequency (p>0,05) (Table 4).
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Table 4: Pain Characteristics at post-intervention.

Pilates Group
PNE Group (n=11
Pain Characteristics (n=15) P )
Before After Diff. Before After Diff.
P?/I\?e:T(St Yes 13 13 0 11 8 -3
(86,7%) (86,7%) (100%) (72,7%)
n (%)
2
Never 0 0 0 0 (18,2%) +2
Rarely 1(6,7%) 2(13,3%) +1 2 3 +1
’ ’ (18,2%) (27,3%)
Frequency . 7 0 2 5
n (%) Sometimes (46,7%) 8 (53,3%) +1 (18,2%) (45,5%) +3
5 . 5
Frequently (33,3%) 4 (26,7%) -1 (45,5%) 0 -5
2 0, 2 0,
Always (13,3%) 1(6,7%) 1 (18,2%) 1(9,1%) 1
NPRS 5,33 4,60 5,55 3,82
+ - -
0100 MeNESD o3 w232) | 973 | s1ea) (256 | V73

Legend: NPRS — Numeric Pain Rating Scale; SD — Standard Deviation.

3.4.2. Low BACK PAIN DISABILITY, CATASTROPHIZING, FEAR-AVOIDANCE BELIEFS, SLEEP, BIERING-

S@ORENSEN TEST AND KNOWLEDGE OF PAIN NEUROSCIENCE

For low back pain disability no significant interaction between time and group was found
(F(1,24)=2,84; p=0,105; n?p=0,11), but there was a significant main effect of time (F(1,24)=20,06;
p<0,001; n’p =0,46).

Catastrophizing showed a statistically significant interaction between time of evaluation and

group (F(1,24)=16,76; p<0,001; n’p =0,41).

For the FABQ-PA subscale, there was a statistically significant interaction between time and
group (F(1,24)=14,53; p=0,001; n?p=0,38). On the contrary, for the FABQ-W subscale, there was
only a significant main effect of time (F(1,24)=26,93; p<0,001; n?p =0,53).

For the Sleep Index | no significant interaction was found between time and group (F(1,24)=0,20;
p=0,660; n?p=0,008) neither there was an effect of time (F(1,24)=1,41; p=0,247; n?p=0,06). For
the Sleep Index Il there was no significant interaction between time and group (F(1,24)=0,79;
p=0,383; n?p =0,03), but there was a significant main effect of time (F(1,24)=8,08; p=0,009;
n%p=0,25).

For the NPQ-12, there was a significant interaction between time and group (F(1,24)=59,15;

p<0,001; n?p=0,71).
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Similarly, for the Biering-Sgrensen test there was a significant interaction between time and

group (F(1,24)=8,02; p=0,009, n%p=0,25).

Table 5 shows between-group differences for the PNE and the Pilates group, and the means (+

SD) of all variables described above.
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Table 5: Mean and standard deviation (SD) for both the Pilates and the PNE group at baseline and at post-intervention.

Pilates Group (n=15)

PNE Group (n=11)

Variables
Baseline Post Diff. Baseline Post Diff.
ODI (0-100) Mean (+ SD) 17,60 (+7,26) 13,07 (£9,29) -4,53 26,18 (£13,04) 16,18 (+10,29) -10
PCS (0-52) Mean (£ SD) 15,33 (+7,11) 12,93 (+7,50) -2,4 22,82 (+7,52) 11,73 (17,44) -11,09
Activity (0-24) 12,80 (+5,0) 11,80 (+5,10) -1,0 13,73 (+6,51) 6,27 (+3,88) -7,46
FABQ Mean (+ SD)
Work (0-42) 24,53 (+9,47) 21,33 (9,79) -3,2 21,18 (9,70) 14,64 (+7,17) -6,54
0-15 2 (13,3%) 4 (26,7%) +2 2 (18,2%) 2 (18,2%) 0
Minutes to fall 16-30 6 (40,0%) 8 (53,3%) +2 1(9,1%) 4 (36,4%) +3
aslee 31-45 3 (20,0%) 0 (0,0%) -3 1(9,1%) 1(9,1%) 0
MOS Sleep P 46-60 2 (13,3%) 2 (13,3%) 0 2 (18,2%) 1(9,1%) -1
>60 2 (13,3%) 1(6,7%) -1 5 (45,5%) 3(27,3%) -2
Index | (0-100) 33,3 (+15,73) 30,0 (¥13,97) -3,3 40,91 (+22,27) 39,39 (+23,80) -1,52
M +SD
Index 11 (0-100) ean ( ) 33,11 (+15,68) 30,15 (+13,30) -2,96 43,69 (+23,83) 38,03 (¥22,53) -5,66
Biering-Sgrensen (seconds) Mean (+ SD) 49,23 (+15,07) 60,69 (+22,54) +11,46 44,85 (+20,93) 77,95 (+21,97) +33,1
NPQ-12 (0-12) Mean (+ SD) 4,20 (+1,90) 4,60 (+1,50) +0,4 4,82 (+2,18) 9,27 (+1,42) +4,45

Legend: ODI — Oswestry Disability Index; PCS — Pain Catastrophizing Scale; FABQ — Fear-avoidance Beliefs Questionnaire; MOS — Medical Outcomes Study; NPQ-12 — Revised Neurophysiology of
Pain Questionnaire; Post — Post-intervention; Diff — mean differences between baseline and post-intervention.
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3.4.3. PATIENT’S GLOBAL IMPRESSION OF CHANGE

More than half of the participants from the PNE group (72,72%) reported being, at least,

moderately better and a slight but noticeable change, against 33,3% participants from the

Pilates group (Table 6).

Table 6: Results from the PGIC scale at post-intervention.

Pilates Group PNE Group
PGIC (n=15) (n=11)
1. No change (or condition got worse) 1(6,67%) 0
2. Almost the same, hardly any change at all 5(33,3%) 1(9,09%)
3. Alittle better, but no noticeable change 3 (20%) 0
4,

Somewhat better, but the change has not made
any real difference

1(6,67%)

2 (18,18%)

5. Moderately better, and a slight but noticeable
change

2 (13,3%)

3(27,27%)

6. Better, and a definite improvement that has 3 (20%) 3(27,27%)
made a real and worthwhile difference
7. A great deal better, and a considerable 0 2 (18,18%)

improvement that has made all the difference

Legend: PGIC- Patient’s Global Impression of Change.

3.4.4. POSSIBLE CONTAMINATION

The answers of participants to the contamination questionnaire, suggest no between-group

contamination (Table 7).

Table 7: Results for the contamination questionnaire.

. .. Pilates group PNE Group
Possible Contamination (n=15) (n=11)

1. Have you talked to other participants about the

intervention? 3 (20%) 2 (18%)

If yes, was your attitude/ intervention changed? 0 (0%) 0 (0%)
3. Areyouaware of the intervention that participants in the . .

other group are receiving? 0 (0%) 0 (0%)
4. Are participants in the other group aware of the type of , .

intervention you are receiving? 0 (0%) 0 (0%)
5. For the Pilates group: did you read the pain education .

booklet provided to the experimental group? 0(0%) -
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3.5. THREE MONTHS FOLLOW-UP ASSESSMENT

Of the 26 total participants, only 21 answered the 3 months follow-up assessment. Data
assessment at 3 months follow-up was conducted online due to the SARS-CoV-2 Pandemic. For

the same reason, we were unable to conduct the Biering-Sgrensen test at the 3 months follow-

up.
3.5.1. Low BACK PAIN CHARACTERISTICS

For pain intensity, there was no significant interaction between time and group (F(2,38)=0,52;
p=0,597; n%p=0,03), but there was a significant main effect of time (F(2,38)=6,88; p=0,003;
n%p=0,27). Pairwise comparisons revealed a decrease in pain intensity from TO to T1, TO to T2
(p<0,05) but not from T1 to T2 (p>0,05). No between-group differences were found for pain
presence and pain frequency (p>0,05) (Table 8).

3.5.2. Low BACK PAIN DisABILITY, CATASTROPHIZING, FEAR-AVOIDANCE BELIEFS, SLEEP, AND

KNOWLEDGE OF PAIN NEUROSCIENCE

For disability levels, there was no interaction between time and group (F1,14;21,59)=2,13;
p=0,157; n%p=0,10), but there was a significant main effect of time (F(1,14;21,59)=17,74;
p<0,001; n%p=0,48). Pairwise comparisons detected a statistically significant effect from TO-T1
and TO-T2 (p<0,05).

Regarding catastrophizing, there was a statistically significant interaction between time and
group (F(1,16;22,11)=13,94; p=0,001; n%p=0,42). Pairwise comparisons revealed a statistically
significant difference from TO-T1 and TO-T2 (p<0,001).

On what regards the FABQ-PA subscale, results also showed a significant interaction between
time and group (F(1,12;21,32)=11,10; p=0,002; n’p=0,37). Pairwise comparisons showed
statistical differences to be significant between TO-T1 (p=0,003) and TO-T2 (p=0,001). Similarly,
concerning the FABQ-W subscale, there was a significant interaction between time and group
(F(1,11;21,12)=4,21; p<0,05; n?p=0,18). From the pairwise comparisons we could see changes
from TO-T1 (p<0,001) and TO-T2 (p<0,001).

For the Sleep Index | results showed no significant interaction between moment and group
(F(1,15;21,83)=0,65; p=0,451; n%p=0,03) and no effect of time (F(1,15;21,83)=0,64; p=0,452;
n%p=0,03). For the Sleep Index Il, there was no significant interaction between time and group
(F(1,17;22,25)=0,47; p=0,531; n%p=0,02), but there was a significant main effect of time

(F(1,17;22,25)=6,31; p=0,016; n?p=0,25). However, pairwise comparisons failed to significantly
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distinguish between times of assessment (p>0,05 in all comparisons). Between TO-T1 the p was

close to the level of significance (p=0,052).

For the NPQ-12, there was a significant interaction between time and group
(F(1,65;31,26)=39,33; p<0,001; n’p=0,67). Pairwise comparisons revealed significant differences
between TO-T1 (p<0,001), TO-T2 (p<0,001) and T1-T2 (p=0,029).

Table 9 shows the mean differences between the PNE and the Pilates groups.
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Table 8: Mean and standard deviation (SD) for both the Pilates and the PNE group at baseline, at post-intervention, and 3 months follow up, and mean
differences for post-intervention to 3 months follow-up.

Pilates Group PNE Group (n=8)
. . (n=13)
Pain Characteristics - - - -
Baseline Post 3 mo Diff. Post — Baseline Post 3 mo Diff. Post —
(n=15) (n=15) 3 mo (n=15) (n=15) 3 mo
Pain :‘a(s‘;;'veek Yes 13(86,7%) 13(86,7%) 10 (76,9%) -9,8% 11(100%)  8(72,7%)  5(62,5%) | -10,2%
(]
Never 0 0 1(7,7%) +7,7% 0 2(182%)  1(12,5%) 5,7%
Rarely 1(6,7%) 2(13,3%)  4(30,8%) +17,5% 2(182%)  3(27,3%)  3(37,5%) | +10,2%
F
requency Sometimes 7(46,7%) 8(53,3%) 5 (38,5%) -14,8% 2(182%)  5(455%)  2(250%) | -20,5%
n (%)
Frequently 5(33,3%) 4(26,7%) 2 (15,4%) 11,3% 5 (45,5%) 0 1(12,5%) | +12,5%
Always 2(133%)  1(6,7%) 1(7,7%) +1% 2(182%)  1(9,1%)  1(12,5%) +3,4%
NPRS (0-10) Mean (+ SD) >33 4,60 4,54 (+2,90) 0,06 | 5,55(+1,64) 3,82(+2,56) 4,00(+3,02) | +0.18
(i2,32) (i2,32) ’ ’ ’ ’ ’ ’ ’ ’ ’

Legend: NPRS — Numeric Pain Rating Scale; Post — Post-intervention; 3 mo - 3 months follow-up; Diff - mean differences between post-intervention and 3 months follow-up.
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Table 9: Mean and standard deviation (SD) for both the Pilates and the PNE group at baseline, at post-intervention and 3 months follow-up, and mean

differences for post-intervention to 3 months follow-up.

Pilates Group (n=13)

PNE Group (n=8)

Variables
Baseline Post 3 mo Diff. Post- Baseline Post 3 mo Diff. Post-
(n=15) (n=15) 3 mo (n=11) (n=11) 3 mo
12,46 16,18 15,25
DI (0-1 Mean (+SD) | 17,60 (+7,26) 13,07 (+9,2 ‘ 1 | 26,18 (+13,04 ' ' -
ODI (0-100) ean (£5D) | 17,60 (+7,26) 1307(£9,29) |\ 7 +0,6 618(+1304) oo (+10.53) 0,93
PCS (0-52) Mean (£SD) | 15,33 (47,11) 12,03 (¢7,50) 2% 0,93 | 22,82(+7,52) 11,73 (+7,44) 11,00 0,73
’ 7’ 7’ 7’ (i7,74) 7’ 7 7’ 7 7’ (i‘7'41) 7
’?gf';’:)y 12,80 (+5,0) 11,80 (+5,10) (Jlrg'i;) 0,88 | 13,73(6,51) 6,27 (+3,88) (37250) 0,52
FABQ Work ~ Mean (£SD) 21,23 15,75
+ + ! = + + !
0-42) 2453(2047) 2133(2979) 30 0,1 21,18(970)  1464(717) o) +1,11
0-15 2 (13,3%) 4(26,7%)  4(30,8%) 0 2 (18,2%) 2 (18,2%) 1(12,5%) 1
Minutes to 16-30 6 (40,0%) 8 (53,3%) 6 (46,2%) 2 1(9,1%) 4 (36,4%) 3(37,5%) -1
fall aslee 31-45 3 (20,0%) 0(0,0%)  0(0,0%) 0 1(9,1%) 1(9,1%) 0(0,0%) 1
MOS P 46-60 2 (13,3%) 2(13,3%) 2 (15,4%) 0 2 (18,2%) 1(9,1%) 1(12,5%) 0
Sleep >60 2 (13,3%) 1(6,7%) 1(7,7%) 0 5 (45,5%) 3(27,3%) 3 (37,5%) 0
Index | (0- 31,28 39,39 47,50
+ + +
100} e (550 333(£1573) 300(£1397) 10| 128 | 4091(:2227) i (£23.5) 4811
Index II (0- * 33,11 30,15 31,28 38,03 44,86
+
100) (+15,68) (+13,30) (s1540) | TLI3 | 4369(£2383) o) o (+22,82) o)
4,92 10,13
- - + + + + +
NPQ-12 (0-12) Mean (£SD) | 4,20 (+190) 460 (+150) 7" +0,32 482(£218) 927 (£182) 30 +0,86

Legend: ODI — Oswestry Disability Index; PCS — Pain Catastrophizing Scale; FABQ — Fear-avoidance Beliefs Questionnaire; MOS — Medical Outcomes Study; NPQ-12 — Revised
Neurophysiology of Pain Questionnaire; Post — Post-intervention; 3 mo — 3 months follow-up; Diff - mean differences between post-intervention and 3 months follow-up.
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3.5.3. PATIENT’S GLOBAL IMPRESSION OF CHANGE

More than a half of the participants from the PNE group (62,5%) reported to be, at least, moderately
better and a slight but noticeable change, against 38,5% participants from the Pilates group (Table
10). Furthermore, two participants (15,4%) in the Pilates Group reported no change or worsening

of their condition.

Table 10: Results from the PGIC scale at 3 months follow-up.

PGIC Pilates Group PNE Group

(n=13) (n=8)
1. No change (or condition got worse) 2 (15,4%) 0
2. Almost the same, hardly any change at all 4 (30,8%) 1(12,5%)
3. Alittle better, but no noticeable change 1(7,7%) 1(12,5%)
4. Someyvhat better, but the change has not made any 1(7,7%) 1(12,5%)
real difference
5. Moderately better, and a slight but noticeable change 2 (15,4%) 2 (25%)
6. Better, and a definite improvement that has made a o o
real and worthwhile difference 3(23,1%) 1(12,5%)
7. Agreat deal better, and a considerable improvement 0 2 (25%)

that has made all the difference
Legend: PGIC- Patient’s Global Impression of Change

3.6. MINIMAL CLINICALLY IMPORTANT CHANGES

Table 11 presents the number (and percentage) of participants that showed potential clinically
important changes for pain intensity, disability, catastrophizing, fear-avoidance beliefs, sleep, and
knowledge of pain neuroscience detected at post-intervention and at 3 months follow-up, for each

intervention group.

Pain intensity and disability at post-intervention and at 3 months follow-up, showed a similar
percentage of participants reporting clinically important changes, in what concerns improvements.
Regarding clinically important changes that revealed worsening of condition in pain intensity

ratings, the Pilates group showed the worst results at post-intervention.

Catastrophizing revealed the biggest changes, favourable to the PNE group, with 75% of
participants at 3 months follow-up reporting decreases clinically important against 7,7% in the
Pilates group. Similarly, the percentage of participants that reported clinically important changes
for the FABQ (72,7% and 45,5%) and for the NPQ (100%) was also higher in the PNE group. The
percentage of participants reporting clinically important changes in the MOS Sleep Index | was

higher in the Pilates group (20% to 30,8%), but similar in both groups for the MOS Sleep Index Il.

Universidade de Aveiro 30



Sara Martins Alves

Table 11: Number and percentage of participants in each group that showed potential clinically
important changes for pain intensity, disability, catastrophizing, fear-avoidance beliefs, sleep
quality and knowledge of pain neuroscience.

Outcome MCIC Pilates Group PNE Group
Measures TO-T1 (n=15) | TO-T2 (n=13) | TO-T1(n=11) TO-T2 (n=8)
NPRS 5 5 (33,3%) 64 (46,1%) 54 (45,5%) 4l (50%)
- (] , 17 ,170 =
(0-10) 31 (20%) 11 (7,7%) 11 (9,1%) 11 (12,5%)
( 0(_)1%'0) 10 54 (33,3%) 4, (30,8%) 4, (36,4%) 34 (37,5%)
’ 270 , 170 2170 (1]
((':_ii) 6,71 24 (13,3%) 14 (7,7%) 84 (72,7%) 64 (75%)
FA;?;;;’ A 4 24 (13,3%) 34 (23,1%) 84 (72,7%) 4, (50%)
F?gjé)w 7 4, (26,7%) 4, (30,8%) 54 (45,5%) 54 (62,5%)
MOS SLEEP | . .
(0-100) 10 34 (20%) 4, (30,8%) ol ol
“,/:c():_ :;ZE)P 10 201 (13,3%) | 34 (231%) | 24 (182%) | 24 (25%)
N(':;_Il';)z 1,2 3/ (20%) 31N (23,1%) | 117 (100%) 8 (100%)

Legend: MCIC — Minimal Clinically Important Change; NPRS- Numeric Pain Rating Scale; ODI- Oswestry Disability Index;
PCS- Pain Catastrophizing Scale; FABQ — Fear-Avoidance Beliefs Questionnaire; PA — Physical Activity Subscale; W- Work
Subscale; MOS — Medical Outcomes Study; NPQ-12 — Revised Neurophysiology of Pain Questionnaire.

Note: For the NPRS, it is also shown the number and percentage of participants that increased their pain ratings a value
similar to the MCIC.

Universidade de Aveiro 31



Sara Martins Alves

Universidade de Aveiro

32



Sara Martins Alves

4. DISCUSSION

This study aimed to compare the effects of PNE and graded exposure versus Pilates and postural
education, on disability, pain intensity, catastrophizing, fear-avoidance beliefs, sleep, the
endurance of back extensor muscles, pain neuroscience knowledge, and perceived impression of
change on adults with CLBP in an occupational setting at post-intervention and 3 months follow-
up. Both interventions had positive and similar effects on pain intensity, disability, and on one of
the subscales of sleep, but PNE and graded exposure were superior to Pilates and postural
education for catastrophizing, fear-avoidance beliefs, back extensor muscles endurance and
perceived impression of change. Furthermore, positive effects at post-intervention were

maintained at 3 months follow-up.

Both interventions had positive and similar effects on disability. A study that used graded activity
on occupational healthcare facilities showed that both graded activity and usual care presented the
same results on functional status (Graded activity mean improvement (xSD)= 6,3 (£6,7); Usual Care
mean improvement (£SD)= 4,9 (+6,2)) (Staal et al., 2004). In our study, 4 (36,4%) participants from
the PNE group at post-intervention and 3 (37,5%) participants at 3 months follow-up achieved the
MCIC for the ODI, which is in line with the findings in the previous study. Still, this comparison must
be interpreted with caution, because even though graded activity and graded exposure have the
same base principle of the fear-avoidance model, they are not the same intervention. Despite our
results, it has been suggested that graded exposure is more effective than graded activity (De Jong
et al., 2005; Leeuw et al., 2008; Woods & Asmundson, 2008). Regarding Pilates interventions, the
literature suggests it can be effective in daily functioning and disability thanks to a better knowledge
of own body and movement, together with the deep trunk muscles activation and coordination,
but the methodological quality of the studies was low (Aladro-Gonzalvo, Araya-Vargas, Machado-
Diaz, & Salazar-Rojas, 2013; Albert Anand, Mariet Caroline, Arun, & Lakshmi Gomathi, 2014; Byrnes
et al., 2018; Cruz-Diaz et al., 2017; Natour, Cazotti, Ribeiro, Baptista, & Jones, 2015; Silva, Silva,
Oliveira, & Oliveira, 2018; Yamato et al., 2016). Howsoever, this is a biomechanical and reductionist
view of CLBP (Mostagi et al., 2015). Comparisons with previous studies are limited as we were

unable to find any study comparing PNE and graded exposure to Pilates and postural education.

Similarly to disability, both interventions significantly decreased pain, and despite a slightly higher
decrease in the PNE group at post-intervention, no between-group significant differences were
found. This was probably a consequence of the small sample size. Furthermore, considering the

MCIC for the NPRS (Childs et al., 2005), 3 participants in the Pilates group increased their pain
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ratings in 2 points or more at post-intervention. At 3 months follow-up, in the Pilates group, 6
participants (46,1%), and 4 participants (50%) in the PNE group had a clinically important decrease.
These results at 3 months follow-up are in agreement with the evidence that states exercise
programs to be effective in reducing pain and reoccurrence rates for CLBP for up to 6 months after
the end of treatment (Byrnes et al., 2018; Smith & Grimmer-Somers, 2010). Also, the fact that a few
participants in the Pilates group reported increased pain intensity is in line with results from the
PGIC scale, which showed that more participants in the PNE group have reported relevant clinical
improvements in the PNE group at post-intervention and 3 months follow-up when compared to
the Pilates group. These findings are associated with those of Farrar, Young, LaMoreaux, Werth, &
Poole (2001), that found that a 2 point reduction in the NPRS represented a clinically important
change correlated with “much improved” and “very much improved” categories of the PGIC. Hurst
& Bolton (2004) stated that a PGIC score above 5 depicts a significant clinical improvement.
Decreased pain intensity after the PNE program is in line with the results of previous studies that
combined exercise and PNE in the treatment of CLBP (Airaksinen et al., 2006; Bodes Pardo et al.,
2018; Malfliet et al., 2017; Miller et al., 2015; Nijs et al., 2015; Ryan, Gray, Newton, & Granat, 2010;
van Middelkoop et al., 2011, 2010).

Results of clinical trials and systematic reviews suggest no agreement on the most appropriate
exercise type for CLBP (Hayden et al., 2019; Mazloum et al., 2018; Mun et al., 2016; Shipton, 2018;
van Middelkoop et al., 2010). This might be related to generalised exercise-induced hypoalgesia,
despite its type or dose (Ellingson & Cook, 2011; Koltyn, 2002; Lemley, Hunter, & Bement, 2015;
Mazloum et al., 2018; Naugle, Fillingim, & Riley, 2012; Nijs, Kosek, Van Oosterwijck, & Meeus, 2012;
Rice et al., 2019). Previous studies suggest an absence of definite conclusions on the benefits of
Pilates in the management of CLBP, when compared with general exercises (Aladro-Gonzalvo et al.,
2013; Mostagi et al., 2015; Posadzki, Lizis, & Hagner-Derengowska, 2011). In our study, workers in
both groups were also encouraged to perform aerobic exercise such as walking, bicycling or running
at home, 3 times per week at least, so exercise induced-hypoalgesia may be related to aerobic

training as well (Byrnes et al., 2018; Jones, Booth, Taylor, & Barry, 2014).

Fear of pain, fear of work-related activities and fear of movement have been described as often
occurring in patients suffering from pain (Jay et al., 2014). Woods & Asmundson (2008) performed
a randomized controlled trial where they randomly assigned patients into 3 possible groups: graded
exposure, graded activity, and waiting-list, and demonstrated a significantly greater improvement

in fear of movement and fear-avoidance beliefs in the graded exposure group, and these
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improvements were maintained at a one-month follow-up. Literature suggests that decreasing the
threat value of pain and movement may be an effective way of helping people with chronic pain
(Louw, Zimney, et al., 2016; Moseley & Butler, 2015; Wideman et al., 2013). Thus, applying PNE and
graded exposure within the context of physical activity to specifically help people with chronic pain
reappraise the threat value that they associate with pain and movement is advantageous (Malfliet
et al., 2017; Nijs et al., 2015; Rice et al., 2019). Similarly, people with impaired exercise-induced
hypoalgesia are expected to decrease their catastrophic thinking about potential symptom flares
with the graded exposure, through dissipation of negative reactions with time (Rice et al., 2019). In
our study, the PNE and graded exposure group was superior to the Pilates and postural education
group for pain catastrophizing. When looking at individual improvements, rather than group
responses, there were 8 out of 11 (72,7%) participants and 6 out of 8 (75%) participants at post-
intervention and 3 months follow-up, respectively, that reported a clinically important change,
contrasting to only 2 out of 15 (13,3%) and 1 out of 13 (7,7%) in the Pilates group. However, the
PNE group reported significantly higher values at baseline than the Pilates group, increasing the
possibility for improvement. Nevertheless, evidence suggests that PNE has a positive impact on
catastrophizing (Louw, Zimney, et al., 2016; Moseley et al., 2004; Tegner et al., 2018; Watson et al.,
2019).

Avoidance behaviours have an impact on daily life tasks as selective attention to pain-related stimuli
may contribute to disability (Leeuw et al., 2007). Fear and beliefs are more disabling than pain itself
and drive escape and avoidance (Dagenais et al., 2010; Leeuw et al., 2007). Results show a tendency
of major improvements in the PNE group, compared to the Pilates group. Supporting these findings
are the results obtained through analysis of the MCIC values for FABQ-PA and FABQ-W subscales
(Marco et al., 2020). In the PNE group, 8 (72,2%) participants at post-intervention had decreased
their fear-avoidance beliefs in physical activity at least the MCIC, and 4 (50%) had the same result
at 3 months follow-up, contrasting to only 2 (13,3%) and 3 (23,1%) in the Pilates group, respectively.
Regarding fear-avoidance beliefs at work, results considering the MCIC are still positive to the PNE
group, which had 5 (62,5%) participants reporting improvements above the MCIC at 3 months
follow-up, contrasting to 4 (30,8%) in the Pilates group. One plausible justification for this between-
groups discrepancy may be related to Pilates strategy being based exclusively on biomedical
assumptions, and that biomedical model may induce fear and anxiety, which may further fuel fear-
avoidance and pain catastrophizing (Louw et al., 2011). Pain neuroscience, on the other hand,
teaching patients more about their pain from a biological and psychosocial viewpoint, creates a

change in the participants’ behavior and decreases the threatening nature of pain (Louw,
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Puentedura, et al., 2016; Nijs et al., 2017; Wood & Hendrick, 2019). Graded exposure to fearful
movements and goal setting also contribute to generating new memories of safety in the brain,
increase the patient’s activity, and capacitate him to safely move with less focus on pain as the
ultimate goal, enhancing the patient’s ability to cope with their condition (George & Giorgio

Zeppieri, 2009; Nijs et al., 2017, 2015, 2014; Watson et al., 2019).

Results of the Biering-Sgrensen test showed improvements in both groups, but these were higher
in the PNE group. These findings may suggest that decreases in pain, fear, and catastrophizing may
have interfered with the performance in the endurance test as endurance was not specifically

targeted in the PNE group.

Results of the NPQ-12 were in line with what was expected considering that only one group
received PNE. Furthermore, results suggest that the knowledge of pain neurophysiology remains
until 3 months after the intervention, which means participants didn’t forget what they were taught
about their pain experience. PNE provided an insight into how the participant understood his pain,
and was a helpful strategy to reduce the threat value of pain, assisting pain reconceptualization,
and increasing security in physical activity. The acquired knowledge helped to reduce fear and
catastrophic thinking, breaking the cycle of fear-avoidance. Our findings are in line with those of

Louw, Zimney, et al. (2016).

Sleep deprivation is one possible trigger for generalised hyperalgesia and anxiety (Nijs et al., 2017).
In our study, improvements in sleep were poorer and similar for both interventions. These results
may be justified by the shift work participants perform, and their influence on sleep quality, and
also by all the several factors that impact sleep, such as physical function, pain, cognitive or

emotional aspects (Gerhart et al., 2017).

There is a dearth of studies performed in an occupational setting, and none used PNE and graded
exposure. Nonetheless, considering anterior studies on PNE and graded exposure or exercise
interventions, our results are consistent with the literature, demonstrating improvements in pain,
disability, catastrophizing and fear-avoidance beliefs (Bodes Pardo et al., 2018; Clarke et al., 2011;
Louw et al., 2011; Louw, Zimney, et al., 2016; Moseley, 2002; Ryan et al., 2010). A systematic review
by Watson et al. (2019) showed high-quality evidence for pain relief after PNE versus control in the
short-term; moderate-quality evidence for decreases in disability at short-term and moderate-
quality evidence for reductions in pain catastrophizing and kinesiophobia at short-term. Miller,
MacDermid, Walton, & Richardson (2015) showed that PNE and individualized goal-oriented

exercises improve function, which is also in line with our findings in the same outcome measure.
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The findings related to pain catastrophizing and fear-avoidance beliefs were consistent with the
fear-avoidance model and the importance of decreasing these measures in CLBP patients (Leeuw

et al., 2007).
4.1. CLINICAL IMPLICATIONS

This study findings suggest that PNE and graded exposure are superior to Pilates and postural
education on catastrophizing, fear-avoidance beliefs, endurance of back extensor muscles,
perceived impression of change and knowledge of pain neuroscience both immediately after the
intervention and at 3 months (except for back endurance, which was not measured). These results
indicate the importance of a biopsychosocial intervention on chronic pain, emphasizing not only
pain and physical fitness, but also fears and beliefs related to pain in an industrial setting. Results
suggest that PNE and graded exposure can be implemented in an occupational context as specific
and physically demanding as a paper industry with positive results. It is likely that making an effort
for both PNE and graded exposure to relate directly to the workers activity and daily experiences
made a positive difference. We believe Pilates is a good exercise intervention to achieve gains in
musculoskeletal fitness, but its principles must be explained differently, not giving so much
importance to segmental stabilization, and used alongside any other approach that allows the
patient to better understand their pain (in a biopsychosocial model), and create coping strategies

not based exclusively on biomedical and postural advice.
4.2. LIMITATIONS

Several limitations can be depicted in this study. First of all, and one of the most relevant limitation,
is the small sample size, in the way that a reduced number of participants don’t allow the study to
achieve the pre-calculated power, thus preventing the detection of differences in some variables,
and may have caused a type Il error (not detecting between-group changes when they exist).
Second, the design of the study didn’t allow the blinding of the physiotherapist who registered the
assessments and who delivered both interventions. Nonetheless, care was taken so that
participants weren’t aware of the different intervention groups, by analyzing contamination at the
end of the intervention. Third, PNE and Pilates group presented statistically significant differences

at baseline for disability and catastrophizing, which may have interfered with the results.

Moreover, it is important noting that assessments were performed in different shifts, as well as
interventions, so the disposition of participants and their physical and emotional status could vary

depending on whether they were leaving a night shift, or yet to begin the workday.
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4.3. FUTURE RESEARCH

Future randomized, controlled trials in this field across different occupational and organizational
settings are needed to clarify both the mechanisms and the generalizability of our results. Further
studies should include larger sample sizes and a long-term follow-up to assess the effects of PNE in

this, particularly, challenging environment.
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5. CONCLUSION

This study provides preliminary evidence for the use of PNE and graded exposure for CLBP on an
occupational context, in the way it had a positive impact especially in catastrophizing and fear-
avoidance beliefs related to work activities. Although effect sizes are small and no between-group
statistically significant changes were found for disability and pain intensity, clinically important

changes point to the benefits of this intervention compared to Pilates and postural education.

Universidade de Aveiro 33



Sara Martins Alves

Universidade de Aveiro

40



Sara Martins Alves

6. BIBLIOGRAPHY

Airaksinen, O., Brox, J. |., Cedraschi, C., Hildebrandt, J., Klaber-Moffett, J., Kovacs, F., ... COST B13
Working Group on Guidelines for Chronic Low Back Pain. (2006). Chapter 4 European
guidelines for the management of chronic nonspecific low back pain. European Spine Journal,
15(S2), s192-s300. https://doi.org/10.1007/s00586-006-1072-1

Aladro-Gonzalvo, A. R., Araya-Vargas, G. A., Machado-Diaz, M., & Salazar-Rojas, W. (2013). Pilates-
based exercise for persistent, non-specific low back pain and associated functional disability:
A meta-analysis with meta-regression. Journal of Bodywork and Movement Therapies, 17(1),
125-136. https://doi.org/10.1016/J.JBMT.2012.08.003

Albert Anand, U., Mariet Caroline, P., Arun, B., & Lakshmi Gomathi, G. (2014). A Study to analyse
the efficacy of modified pilates based exercises and therapeutic exercises in individuals with
chronic non specific low back pain: a randomized controlled trial. International Journal of
Physiotherapy and Research, 2(3), 525-529.

Allegri, M., Montella, S., Salici, F., Valente, A., Marchesini, M., Compagnone, C,, ... Fanelli, G. (2016).
Mechanisms of low back pain: a guide for diagnosis and therapy. F1000Research, 5, 1530.
https://doi.org/10.12688/f1000research.8105.2

Arvin, B., Bernstein, ., Blowney, S., Hill, P., Mason, M., & Menon, W. (2016). Low Back Pain and
Sciatica : Management of Non-Specific Low Back Pain and Sciatica. National Institute for
Health and Care Excellence, (February), 819.

Balagué, F., Mannion, A. F., Pellisé, F., & Cedraschi, C. (2012). Non-specific low back pain. The
Lancet, 379(9814), 482-491. https://doi.org/10.1016/50140-6736(11)60610-7

Barbari, V., Storari, L., Ciuro, A., & Testa, M. (2020). Effectiveness of communicative and educative
strategies in chronic low back pain patients: A systematic review. Patient Education and
Counseling, 103(5), 908—929. https://doi.org/10.1016/j.pec.2019.11.031

Bodes Pardo, G., Lluch Girbés, E., Roussel, N. A., Gallego Izquierdo, T., Jiménez Penick, V., & Pecos
Martin, D. (2018). Pain Neurophysiology Education and Therapeutic Exercise for Patients With
Chronic Low Back Pain: A Single-Blind Randomized Controlled Trial. Archives of Physical
Medicine and Rehabilitation, 99(2), 338-347. https://doi.org/10.1016/J.APMR.2017.10.016

Booth, J., Moseley, G. L., Schiltenwolf, M., Cashin, A., Davies, M., & Hilbscher, M. (2017). Exercise
for chronic musculoskeletal pain: A biopsychosocial approach. Musculoskeletal Care, 15(4),
413-421. https://doi.org/10.1002/msc.1191

Branco, J. C., Rodrigues, A. M., Gouveia, N., Eusébio, M., Ramiro, S., Machado, P. M., ... EpiReumaPt
study group. (2016). Prevalence of rheumatic and musculoskeletal diseases and their impact
on health-related quality of life, physical function and mental health in Portugal: results from
EpiReumaPt— a national health  survey. RMD  Open, 2(1), e000166.
https://doi.org/10.1136/rmdopen-2015-000166

Buchbinder, R., Batterham, R., Elsworth, G., Dionne, C. E., Irvin, E., & Osborne, R. H. (2011). A
validity-driven approach to the understanding of the personal and societal burden of low back
pain: Development of a conceptual and measurement model. Arthritis Research and Therapy,
13(5), R152. https://doi.org/10.1186/ar3468

Burton, A. K., Waddell, G., Tillotson, K. M., & Summerton, N. (1999). Information and advice to
patients with back pain can have a positive effect: A randomized controlled trial of a novel

Universidade de Aveiro 41



Sara Martins Alves

educational booklet in primary care. Spine, 24(23), 2484-2491.
https://doi.org/10.1097/00007632-199912010-00010

Byrnes, K., Wu, P.-J., & Whillier, S. (2018). Is Pilates an effective rehabilitation tool? A systematic
review. Journal of Bodywork and Movement Therapies, 22(1), 192-202.
https://doi.org/10.1016/J.JBMT.2017.04.008

Cabral, L. L., Lopes, P. B., Wolf, R., Stefanello, J. M. F., & Pereira, G. (2017). Systematic Review of
Cross-Cultural Adaptation and Validation of Borg’S Rating of Perceived Exertion Scale. Journal
of Physical Education, 28(1), 1-13. https://doi.org/10.4025/jphyseduc.v28i1.2853

Catley, M. J., O’Connell, N. E., & Moseley, G. L. (2013). How Good Is the Neurophysiology of Pain
Questionnaire? A Rasch Analysis of Psychometric Properties. The Journal of Pain, 14(8), 818—
827. https://doi.org/10.1016/j.jpain.2013.02.008

Childs, J. D., Piva, S. R., & Fritz, J. M. (2005). Responsiveness of the numeric pain rating scale in
patients with low back pain. Spine, 30(11), 1331-1334.
https://doi.org/10.1097/01.brs.0000164099.92112.29

Clarke, C. L., Ryan, C. G., & Martin, D.J. (2011). Pain neurophysiology education for the management
of individuals with chronic low back pain: A systematic review and meta-analysis. Manual
Therapy, 16(6), 544-549. https://doi.org/10.1016/J.MATH.2011.05.003

Costa-Black, K. M., Loisel, P., & Anema, J. R. (2010). Back pain and work. Best Practice & Research
Clinical Rheumatology, 24(2), 227-240. https://doi.org/10.1016/J.BERH.2009.11.007

Cruz-Diaz, D., Bergamin, M., Gobbo, S., Martinez-Amat, A., & Hita-Contreras, F. (2017). Comparative
effects of 12 weeks of equipment based and mat Pilates in patients with Chronic Low Back
Pain on pain, function and transversus abdominis activation. A randomized controlled trial.
Complementary Therapies in Medicine, 33, 72-77.
https://doi.org/10.1016/J.CTIM.2017.06.004

Cruz, E., & Domingues, L. (2012). Adaptacdo cultural e contributo para a validagado da Escala Patient
Global Impression of Change. [fisionline, 2(1), 31-37. Retrieved from
http://www.ifisionline.ips.pt/media/3jan_vol2_n1/pdfs/artigo4_vol2nl.pdf%0Ahttp://comu
m.rcaap.pt/handle/123456789/4256

Cruz, Matos, A. A., & Branco, J. C. (2003). A Metrologia no estudo das lombalgias. Acta Reum Port,
28, 157-164. Retrieved from
http://scholar.google.com/scholar?hl=en&btnG=Search&aq=intitle:A+METROLOGIA+NO+EST
UDO+das+lombalgias#0

Dagenais, S., Tricco, A. C., & Haldeman, S. (2010). Synthesis of recommendations for the assessment
and management of low back pain from recent clinical practice guidelines. The Spine Journal,
10(6), 514-529. https://doi.org/10.1016/J.SPINEE.2010.03.032

De Jong, J. R., Vlaeyen, J. W. S., Onghena, P., Goossens, M. E. J. B., Geilen, M., & Mulder, H. (2005).
Fear of movement/(re)injury in chronic low back pain: Education or exposure in vivo as
mediator to fear reduction?  Clinical Journal of Pain, 21(1), 9-17.
https://doi.org/10.1097/00002508-200501000-00002

De Souza, L., & Oliver Frank, A. (2011). Patients’ experiences of the impact of chronic back pain on
family  life and  work. Disability — and  Rehabilitation,  33(4), 310-318.
https://doi.org/10.3109/09638288.2010.490865

Universidade de Aveiro 42



Sara Martins Alves

Dworkin, R. H., Turk, D. C., Wyrwich, K. W., Beaton, D., Cleeland, C. S., Farrar, J. T., ... Zavisic, S.
(2008). Interpreting the Clinical Importance of Treatment Outcomes in Chronic Pain Clinical
Trials: IMMPACT Recommendations. The Journal of Pain, 9(2), 105-121.
https://doi.org/10.1016/j.jpain.2007.09.005

Ellingson, L., & Cook, D. (2011). Exercise induces hypoalgesia through conditioned pain modulation.
The Journal of Pain, 12(4), P37. https://doi.org/10.1016/j.jpain.2011.02.150

Fairbank, J. C. T., Davies, J. B., Couper, J., & O’Brien, J. P. (1980). The Oswestry low back pain
disability questionnaire. Physiotherapy, 66(8), 271-273. https://doi.org/10.1007/978-3-642-
28753-4 101584

Fairbank, J. C. T., & Pynsent, P. B. (2000). The oswestry disability index. Spine, 25(22), 2940-2953.
https://doi.org/10.1097/00007632-200011150-00017

Fanavoll, R., Nilsen, T. I., Holtermann, A., & Mork, P. J. (2016). Psychosocial work stress, leisure time
physical exercise and the risk of chronic pain in the neck/shoulders: Longitudinal data from
the Norwegian HUNT Study. International Journal of Occupational Medicine and
Environmental Health, 29(4), 585-595. https://doi.org/10.13075/ijomeh.1896.00606

Farrar, J. T., Young, J. P., LaMoreaux, L., Werth, J. L., & Poole, R. M. (2001). Clinical importance of
changes in chronic pain intensity measured on an 11-point numerical pain rating scale. Pain,
94(2), 149-158. https://doi.org/10.1016/5S0304-3959(01)00349-9

Ferreira-Valente, M. A., Pais-Ribeiro, J. L., & Jensen, M. P. (2011). Validity of four pain intensity
rating scales. Pain, 152(10), 2399-2404. https://doi.org/10.1016/J.PAIN.2011.07.005

Freynhagen, R., Baron, R., Gockel, U., & Tolle, T. R. (2006). pain DETECT: a new screening
guestionnaire to identify neuropathic components in patients with back pain. Current Medical
Research and Opinion, 22(10), 1911-1920. https://doi.org/10.1185/030079906X132488

Fritz, J. M., & Steven Z, G. (2002). Identifying Psychosocial Variables in Patients With Acute Work-
Related Low Back Pain: The Importance of Fear-Avoidance Beliefs. Physical Therapy, 82(10),
973-983. https://doi.org/10.1093/ptj/82.10.973

Froud, R., Patterson, S., Eldridge, S., Seale, C., Pincus, T., Rajendran, D., ... Underwood, M. (2014). A
systematic review and meta-synthesis of the impact of low back pain on people’s lives. BMIC
Musculoskeletal Disorders, 15(1), 50. https://doi.org/10.1186/1471-2474-15-50

George, S. Z., & Giorgio Zeppieri, J. (2009). Physical Therapy Utilization of Graded Exposure for
Patients With Low Back Pain. Journal of Orthopaedic & Sports Physical Therapy, 39(7), 496—
505. https://doi.org/10.2519/jospt.2009.2983

George, S. Z., Giorgio Zeppieri, J., Robinson, M., & Valencia, C. (2009). Psychometric properties of
the fear of daily activities questionnaire (FDAQ) for patients with low back pain. The Journal
of Pain, 10(4), S64. https://doi.org/10.1016/].jpain.2009.01.222

George, S. Z., Valencia, C., Giorgio Zeppieri, J., & Robinson, M. E. (2009). Development of a Self-
Report Measure of Fearful Activities for Patients With Low Back Pain: The Fear of Daily
Activities Questionnaire. Physical Therapy, 89(9), 969-979.
https://doi.org/10.2522/ptj.20090032

Gerhart, J. I., Burns, J. W., Post, K. M., Smith, D. A,, Porter, L. S., Burgess, H. J., ... Keefe, F. J. (2017).
Relationships Between Sleep Quality and Pain-Related Factors for People with Chronic Low
Back Pain: Tests of Reciprocal and Time of Day Effects. Annals of Behavioral Medicine, 51(3),

Universidade de Aveiro 43



Sara Martins Alves

365—375. https://doi.org/10.1007/s12160-016-9860-2

Ghaffari, M., Alipour, A., Farshad, A. A, Jensen, |, Josephson, M., & Vingard, E. (2008). Effect of
psychosocial factors on low back pain in industrial workers. Occupational Medicine, 58(5),
341-347. https://doi.org/10.1093/occmed/kqn006

Gongalves, E., & Cruz, E. (2007). Fidedignidade e Estrutura Interna da versdo Portuguesa do Fear-
Avoidance Beliefs Questionnaire. ESSFISIONLINE, 3(3), 52-63.

Gouveia, N., Rodrigues, A., Eusébio, M., Ramiro, S., Machado, P., Canhdo, H., & Branco, J. C. (2016).
Prevalence and social burden of active chronic low back pain in the adult Portuguese
population: results from a national survey. Rheumatology International, 36(2), 183-197.
https://doi.org/10.1007/s00296-015-3398-7

Gruther, W., Wick, F., Paul, B., Leitner, C., Posch, M., Matzner, M., ... Ebenbichler, G. (2009).
Diagnostic accuracy and reliability of muscle strength and endurance measurements in
patients with chronic low back pain. Journal of Rehabilitation Medicine, 41(8), 613-619.
https://doi.org/10.2340/16501977-0391

Hayden, J. A., Wilson, M. N., Stewart, S., Cartwright, J. L., Smith, A. O., Riley, R. D., ... Chronic Low
Back Pain IPD Meta-Analysis Group. (2019). Exercise treatment effect modifiers in persistent
low back pain: an individual participant data meta-analysis of 3514 participants from 27
randomised controlled trials.  British  Journal of Sports Medicine, 1-16.
https://doi.org/10.1136/bjsports-2019-101205

Hays, D., & Stewart, L. (1992). Measuring functioning and well-being: The Medical Outcomes Study
approach (1st ed.). Durham: Duke University Press Books.

Hlobil, H., Staal, J. B., Twisk, J., Koke, A., Ariéns, G., Smid, T., & van Mechelen, W. (2005). The effects
of a graded activity intervention for low back pain in occupational health on sick leave,
functional status and pain: 12-month results of a randomized controlled trial. Journal of
Occupational Rehabilitation, 15(4), 569-580. https://doi.org/10.1007/s10926-005-8035-y

Hoy, D., Brooks, P., Blyth, F., & Buchbinder, R. (2010). The Epidemiology of low back pain. Best
Practice & Research Clinical Rheumatology, 24(6), 769-781.
https://doi.org/10.1016/J.BERH.2010.10.002

Hoy, D., March, L., Brooks, P., Blyth, F., Woolf, A., Bain, C., ... Buchbinder, R. (2014). The global
burden of low back pain: estimates from the Global Burden of Disease 2010 study. Annals of
the Rheumatic Diseases, 73(6), 968—974. https://doi.org/10.1136/annrheumdis-2013-204428

Hoy, D., March, L., Brooks, P., Woolf, A., Blyth, F., Vos, T., & Buchbinder, R. (2010). Measuring the
global burden of low back pain. Best Practice & Research Clinical Rheumatology, 24(2), 155—
165. https://doi.org/10.1016/j.berh.2009.11.002

Hurst, H., & Bolton, J. (2004). Assessing the clinical significance of change scores recorded on
subjective outcome measures. Journal of Manipulative and Physiological Therapeutics, 27(1),
26-35. https://doi.org/10.1016/j.jmpt.2003.11.003

Hwang, U., Kwon, O., Jung, S., Ahn, S., & Kim, H. (2019). Predictors of pain intensity and Oswestry
Disability Index in prolonged standing service workers with nonspecific chronic low back pain
subclassified as active extension pattern. Musculoskeletal Science and Practice, 40, 58—64.
https://doi.org/10.1016/j.msksp.2019.01.014

Iversen, T., Solberg, T. K., Romner, B., Wilsgaard, T., Nygaard, @., Waterloo, K., ... Ingebrigtsen, T.

Universidade de Aveiro 44



Sara Martins Alves

(2013). Accuracy of physical examination for chronic lumbar radiculopathy. BMC
Musculoskeletal Disorders, 14(1), 206. https://doi.org/10.1186/1471-2474-14-206

Jacome, C.,, & Cruz, J. (2004). Adaptacdo Cultural e contributo para a Validagcdo da Pain
Catastrophizing Scale (PCS). Unpublished Licenciatura, Escola Superior de Saude - Instituto
Politécnico de Setubal, Setubal.

Jay, K., Brandt, M., Sundstrup, E., schraefel, M., Jakobsen, M. D., Sjggaard, G., & Andersen, L. L.
(2014). Effect of individually tailored biopsychosocial workplace interventions on chronic
musculoskeletal pain, stress and work ability among laboratory technicians: randomized
controlled trial protocol. BMC  Musculoskeletal Disorders, 15(1), 444,
https://doi.org/10.1186/1471-2474-15-444

Jones, M. D., Booth, J., Taylor, J. L., & Barry, B. K. (2014). Aerobic training increases pain tolerance
in healthy individuals. Medicine and Science in Sports and Exercise, 46(8), 1640-1647.
https://doi.org/10.1249/MSS.0000000000000273

Kamioka, H., Tsutani, K., Katsumata, Y., Yoshizaki, T., Okuizumi, H., Okada, S., ... Mutoh, Y. (2016).
Effectiveness of Pilates exercise: A quality evaluation and summary of systematic reviews
based on randomized controlled trials. Complementary Therapies in Medicine, 25, 1-19.
https://doi.org/10.1016/J.CTIM.2015.12.018

Keogh-Brown, M. R., Bachmann, M. O., Shepstone, L., Hewitt, C., Howe, A., Ramsay, C. R,, ...
Campbell, M. J. (2007). Contamination in trials of educational interventions. Health
Technology Assessment (Winchester, England), 11(43), iii, ix—107.
https://doi.org/10.3310/hta11430

Kirkwood, B., & Sterne, J. (2003). Essential Medical Statistics (Second). Wiley-Blackwell.

Koltyn, K. F. (2002). Exercise-induced hypoalgesia and intensity of exercise. Sports Medicine, Vol.
32, pp. 477-487. https://doi.org/10.2165/00007256-200232080-00001

Latimer, J., Maher, C. G., Refshauge, K., & Colaco, I. (1999). The reliability and validity of the Biering-
Sorensen test in asymptomatic subjects and subjects reporting current or previous nonspecific
low back pain. Spine, 24(20), 2085-2089. https://doi.org/10.1097/00007632-199910150-
00004

Leeuw, M., Goossens, M. E. J. B, Linton, S. J., Crombez, G., Boersma, K., & Vlaeyen, J. W. S. (2007).
The Fear-Avoidance Model of Musculoskeletal Pain: Current State of Scientific Evidence.
Journal of Behavioral Medicine, 30(1), 77-94. https://doi.org/10.1007/s10865-006-9085-0

Leeuw, M., Goossens, M. E. J. B., van Breukelen, G. J. P., de Jong, J. R, Heuts, P. H. T. G., Smeets, R.
J.E. M,, ... Vlaeyen, J. W. S. (2008). Exposure in vivo versus operant graded activity in chronic
low back pain patients: Results of a randomized controlled trial. Pain, 138(1), 192-207.
https://doi.org/10.1016/j.pain.2007.12.009

Lemley, K. J., Hunter, S. K., & Bement, M. K. H. (2015). Conditioned pain modulation predicts
exercise-induced hypoalgesia in healthy adults. Medicine and Science in Sports and Exercise,
47(1), 176-184. https://doi.org/10.1249/MSS.0000000000000381

Louw, A,, Diener, I., Butler, D. S., & Puentedura, E. J. (2011). The Effect of Neuroscience Education
on Pain, Disability, Anxiety, and Stress in Chronic Musculoskeletal Pain. Archives of Physical
Medicine and Rehabilitation, 92(12), 2041-2056.
https://doi.org/10.1016/j.apmr.2011.07.198

Universidade de Aveiro 45



Sara Martins Alves

Louw, A., Puentedura, E. J., Zimney, K., & Schmidt, S. (2016). Know Pain, Know Gain? A Perspective
on Pain Neuroscience Education in Physical Therapy. Journal of Orthopaedic & Sports Physical
Therapy, 46(3), 131-134. https://doi.org/10.2519/jospt.2016.0602

Louw, A., Puentedura, E. “Louie,” & Mintken, P. (2012). Use of an abbreviated neuroscience
education approach in the treatment of chronic low back pain: A case report. Physiotherapy
Theory and Practice, 28(1), 50-62. https://doi.org/10.3109/09593985.2011.562602

Louw, A., Zimney, K., Puentedura, E. J., & Diener, I. (2016). The efficacy of pain neuroscience
education on musculoskeletal pain: A systematic review of the literature. Physiotherapy
Theory and Practice, 32(5), 332—-355. https://doi.org/10.1080/09593985.2016.1194646

Macedo, L. G., Smeets, R. J. E. M., Maher, C. G., Latimer, J., & Mcauley, J. H. (2010). Graded Activity
and Graded Exposure for Persistent Nonspecific Low Back Pain : A Systematic Review. Physical
Therapy, 90(6), 860—879. https://doi.org/10.2522/ptj.20090303

Maher, C., Underwood, M., & Buchbinder, R. (2017). Non-specific low back pain. The Lancet,
389(10070), 736—747. https://doi.org/10.1016/5S0140-6736(16)30970-9

Malfliet, A., Kregel, J., Meeus, M., Cagnie, B., Roussel, N., Dolphens, M., ... Nijs, J. (2017). Applying
contemporary neuroscience in exercise interventions for chronic spinal pain: treatment
protocol. Brazilian Journal of Physical Therapy, 21(5), 378-387.
https://doi.org/10.1016/j.bjpt.2017.06.019

Marco, M., Luca, F., Howard, V., Barbara, R., Andrea, G., Salvatore, V., ... Franco, F. (2020).
Reliability, responsiveness and minimal clinically important difference of the two Fear
Avoidance and Beliefs Questionnaire scales in Italian subjects with chronic low back pain
undergoing multidisciplinary rehabilitation. European Journal of Physical and Rehabilitation
Medicine. https://doi.org/10.23736/51973-9087.20.06158-4

Martins, N. (2002). Adaptacdo Cultural e Linguistica do Oswestry Low Back Pain Disability Index.
Escola Superior de Tecnologia da Saude de Coimbra.

Mazloum, V., Sahebozamani, M., Barati, A., Nakhaee, N., & Rabiei, P. (2018). The effects of selective
Pilates versus extension-based exercises on rehabilitation of low back pain. Journal of
Bodywork and Movement Therapies, 22(4), 999-1003.
https://doi.org/10.1016/J.JBMT.2017.09.012

Mesquita, C. C., Ribeiro, J. C., & Moreira, P. (2010). Portuguese version of the standardized Nordic
musculoskeletal questionnaire: Cross cultural and reliability. Journal of Public Health, 18(5),
461-466. https://doi.org/10.1007/s10389-010-0331-0

Mesquita, Lopes, S., Vitorino, A., Araujo, F., Neves, 1., Silva, D., ... Carneiro, A. (2014). A7.4 Study of
psychometric properties of the “medical outcomes Scale (MOS) sleep scale” in the portuguese
population with fibromyalgia. Annals of the Rheumatic Diseases, 73(Suppl 1), A75.2-A75.
https://doi.org/10.1136/annrheumdis-2013-205124.172

Meucci, R. D., Fassa, A. G., & Faria, N. M. X. (2015). Prevalence of chronic low back pain: systematic
review. Revista de Saude  Publica, 49(73). https://doi.org/10.1590/5S0034-
8910.2015049005874

Miller, J., MacDermid, J. C., Walton, D. M., & Richardson, J. (2015). Chronic pain self-management
support with pain science education and exercise (COMMENCE): study protocol for a
randomized controlled trial. Trials, 16(1), 462. https://doi.org/10.1186/s13063-015-0994-5

Universidade de Aveiro 46



Sara Martins Alves

Moseley, G. L. (2002). Combined physiotherapy and education is efficacious for chronic low back
pain. The Australian Journal of Physiotherapy, 48(4), 297-302.
https://doi.org/10.1016/s0004-9514(14)60169-0

Moseley, G. L. (2003a). A pain neuromatrix approach to patients with chronic pain. Manual Therapy,
8(3), 130-140. https://doi.org/10.1016/s1356-689x(03)00051-1

Moseley, G. L. (2003b). Joining Forces — Combining Cognition-Targeted Motor Control Training with
Group or Individual Pain Physiology Education: A Successful Treatment For Chronic Low Back
Pain. Journal of  Manual & Manipulative Therapy, 11(2), 88-94.
https://doi.org/10.1179/106698103790826383

Moseley, G. L. (2004). Evidence for a direct relationship between cognitive and physical change
during an education intervention in people with chronic low back pain. European Journal of
Pain, 8(1), 39-45. https://doi.org/10.1016/51090-3801(03)00063-6

Moseley, G. L. (2007). Reconceptualising pain according to modern pain science. Physical Therapy
Reviews, 12(September 2007), 169—-178. https://doi.org/10.1179/108331907X223010

Moseley, G. L., & Butler, D. S. (2015). Fifteen Years of Explaining Pain: The Past, Present, and Future.
The Journal of Pain, 16(9), 807—-813. https://doi.org/10.1016/j.jpain.2015.05.005

Moseley, G. L., Nicholas, M. K., & Hodges, P. W. (2004). A randomized controlled trial of intensive
neurophysiology education in chronic low back pain. The Clinical Journal of Pain, 20(5), 324—
330. https://doi.org/10.1097/00002508-200409000-00007

Mostagi, F. Q. R. C,, Dias, J. M., Pereira, L. M., Obara, K., Mazuquin, B. F., Silva, M. F., ... Cardoso, J.
R. (2015). Pilates versus general exercise effectiveness on pain and functionality in non-
specific chronic low back pain subjects. Journal of Bodywork and Movement Therapies, 19(4),
636—645. https://doi.org/10.1016/J.JBMT.2014.11.009

Mun, D., Gil-marti, A., & Mun, R. (2016). A Systematic Review and Meta-Analysis on the
Effectiveness of Graded Activity and Graded Exposure for Chronic Nonspecific. American
Academy of Pain Medicine, 17(1), 172—188. https://doi.org/10.1111/pme.12882

Nabavi, N., Mohseni Bandpei, M. A., Mosallanezhad, Z., Rahgozar, M., & Jaberzadeh, S. (2018). The
Effect of 2 Different Exercise Programs on Pain Intensity and Muscle Dimensions in Patients
With Chronic Low Back Pain: A Randomized Controlled Trial. Journal of Manipulative and
Physiological Therapeutics, 41(2), 102—110. https://doi.org/10.1016/).JMPT.2017.03.011

Natour, J., Cazotti, L. D. A,, Ribeiro, L. H., Baptista, A. S., & Jones, A. (2015). Pilates improves pain,
function and quality of life in patients with chronic low back pain: A randomized controlled
trial. Clinical Rehabilitation, 29(1), 59-68. https://doi.org/10.1177/0269215514538981

Naugle, K. M., Fillingim, R. B., & Riley, J. L. (2012, December). A meta-analytic review of the
hypoalgesic effects of exercise. Journal of Pain, Vol. 13, pp. 1139-1150.
https://doi.org/10.1016/j.jpain.2012.09.006

Nijs, J., Clark, J., Malfliet, A., Ickmans, K., Voogt, L., Don, S., ... Dankaerts, W. (2017). In the spine or
in the brain? Recent advances in pain neuroscience applied in the intervention for low back
pain. Clinical and Experimental Rheumatology, 35(5), $108-S115.

Nijs, J., Kosek, E., Van Oosterwijck, J., & Meeus, M. (2012). Dysfunctional endogenous analgesia
during exercise in patients with chronic pain: to exercise or not to exercise? Pain Physician,
Vol. 15, pp. ES205-13.

Universidade de Aveiro 47



Sara Martins Alves

Nijs, J., Lluch Girbés, E., Lundberg, M., Malfliet, A., & Sterling, M. (2015). Exercise therapy for chronic
musculoskeletal pain: Innovation by altering pain memories. Manual Therapy, 20(1), 216-220.
https://doi.org/10.1016/j.math.2014.07.004

Nijs, J., Meeus, M., Cagnie, B., Roussel, N. A., Dolphens, M., Van Oosterwijck, J., & Danneels, L.
(2014). A Modern Neuroscience Approach to Chronic Spinal Pain: Combining Pain
Neuroscience Education With Cognition-Targeted Motor Control Training. Physical Therapy,
94(5), 730-738. https://doi.org/10.2522/ptj.20130258

Nijs, J., Paul van Wilgen, C., Van Oosterwijck, J., van Ittersum, M., & Meeus, M. (2011). How to
explain central sensitization to patients with ‘unexplained’ chronic musculoskeletal pain:
Practice guidelines. Manual Therapy, 16(5), 413-418.
https://doi.org/10.1016/J.MATH.2011.04.005

Nogueira, L. A. C., Chaves, A. de O., Oliveira, N., de Almeida, R. S., Reis, F. J. J., de Andrade, F. G., &
Catley, M. J. (2018). Cross-cultural adaptation of the revised neurophysiology of pain
questionnaire into brazilian portuguese language. Jornal Brasileiro de Psiquiatria, 67(4), 273—
277. https://doi.org/10.1590/0047-2085000000215

O’Connell, N. E., Cook, C. E., Wand, B. M., & Ward, S. P. (2016). Clinical guidelines for low back pain:
A critical review of consensus and inconsistencies across three major guidelines. Best Practice
& Research Clinical Rheumatology, 30(6), 968-980.
https://doi.org/10.1016/J.BERH.2017.05.001

Ostelo, R. W. J. G., & de Vet, H. C. W. (2005). Clinically important outcomes in low back pain. Best
Practice & Research Clinical Rheumatology, 19(4), 593-607.
https://doi.org/10.1016/j.berh.2005.03.003

Overaas, C. K., Johansson, M. S., de Campos, T. F., Ferreira, M. L., Natvig, B., Mork, P. J.,, &
Hartvigsen, J. (2017). Prevalence and pattern of co-occurring musculoskeletal pain and its
association with back-related disability among people with persistent low back pain: protocol
for a systematic review and meta-analysis. Systematic Reviews, 6(1), 258.
https://doi.org/10.1186/s13643-017-0656-7

Parkerson, H. A., Noel, M., Pagé, M. G., Fuss, S., Katz, J., & Asmundson, G. J. G. (2013). Factorial
Validity of the English-Language Version of the Pain Catastrophizing Scale—Child Version. The
Journal of Pain, 14(11), 1383—1389. https://doi.org/10.1016/j.jpain.2013.06.004

Phillips, C. J. (2009). The Cost and Burden of Chronic Pain. Reviews in Pain, 3(1), 2-5.
https://doi.org/10.1177/204946370900300102

Posadzki, P., Lizis, P., & Hagner-Derengowska, M. (2011). Pilates for low back pain: A systematic
review. Complementary  Therapies  in Clinical ~ Practice, 17(2), 85-89.
https://doi.org/10.1016/J.CTCP.2010.09.005

Rice, D., Nijs, J., Kosek, E., Wideman, T., Hasenbring, M. 1., Koltyn, K., ... Polli, A. (2019). Exercise-
Induced Hypoalgesia in Pain-Free and Chronic Pain Populations: State of the Art and Future
Directions. Journal of Pain, 20(11), 1249-1266. https://doi.org/10.1016/].jpain.2019.03.005

Rodrigues, C., Mamede, A., & Cruz, E. (2010). Dor Crdnica Lombar : Incapacidade Auto Reportada
em Trabalhadores do Sector da Saude e sua Relagdo com Fatores Psicossociais e Intensidade
da Dor. [fisioonline, 3(1), 5-14.

Ryan, C. G., Gray, H. G., Newton, M., & Granat, M. H. (2010). Pain biology education and exercise

Universidade de Aveiro 48



Sara Martins Alves

classes compared to pain biology education alone for individuals with chronic low back pain:
A pilot randomised controlled trial. Manual Therapy, 15(4), 382-387.
https://doi.org/10.1016/j.math.2010.03.003

Santos, A., Pimentel Santos, F., & Cruz, E. (2017). Fiabilidade e Validade de Constructo da Pain
DETECT Questionnaire. Instituto Politécnico de Setubal.

Scaia, V., Baxter, D., & Cook, C. (2012). The pain provocation-based straight leg raise test for
diagnosis of lumbar disc herniation, lumbar radiculopathy, and/or sciatica: A systematic
review of clinical utility. Journal of Back and Musculoskeletal Rehabilitation, 25(4), 215-223.
https://doi.org/10.3233/BMR-2012-0339

Shamsi, M., Sarrafzadeh, J., Jamshidi, A., Arjmand, N., & Ghezelbash, F. (2017). Comparison of spinal
stability following motor control and general exercises in nonspecific chronic low back pain
patients. Clinical Biomechanics, 48, 42-48.
https://doi.org/10.1016/J.CLINBIOMECH.2017.07.006

Sharma, S., Jensen, M. P., Moseley, G. L., & Abbott, J. H. (2019). Results of a feasibility randomised
clinical trial on pain education for low back pain in Nepal: The Pain Education in Nepal-Low
Back Pain (PEN-LBP) feasibility trial. BMJ Open, 9(3), e026874.
https://doi.org/10.1136/bmjopen-2018-026874

Shipton, E. A. (2018). Physical Therapy Approaches in the Treatment of Low Back Pain. Pain and
Therapy, 7(2), 127-137. https://doi.org/10.1007/s40122-018-0105-x

Silva, P. H. B. da, Silva, D. F. da, Oliveira, J. K. da S., & Oliveira, F. B. de. (2018). The effect of the
Pilates method on the treatment of chronic low back pain: a clinical, randomized,
controlled study. Brazilian Journal Of Pain, 1(1), 21-28. https://doi.org/10.5935/2595-
0118.20180006

Simon, C. B., Lentz, T. A,, Bishop, M. D., Riley, J. L., Fillingim, R. B., & George, S. Z. (2016).
Comparative Associations of Working Memory and Pain Catastrophizing With Chronic Low
Back Pain Intensity. Physical Therapy, 96(7), 1049-1056.
https://doi.org/10.2522/ptj.20150335

Smith, C., & Grimmer-Somers, K. (2010). The treatment effect of exercise programmes for chronic
low back pain. Journal of Evaluation in Clinical Practice, 16(3), 484-491.
https://doi.org/10.1111/j.1365-2753.2009.01174.x

Spritzer, K. L., & Hays, R. D. (2003). MOS Sleep Scale: A Manual for Use and Scoring (1st ed.). Los
Angeles, CA.

Staal, J. B., Hlobil, H., Koke, A. J. A., Twisk, J. W. R., Smid, T., & van Mechelen, W. (2008). Graded
activity for workers with low back pain: Who benefits most and how does it work? Arthritis &
Rheumatism, 59(5), 642—649. https://doi.org/10.1002/art.23570

Staal, J. B., Hlobil, H., Twisk, J. W. R., Smid, T., Kéke, A. J. A., & van Mechelen, W. (2004). Graded
activity for low back pain in occupational health care: a randomized, controlled trial. Annals
of Internal Medicine, 140(2), 77-84. https://doi.org/10.7326/0003-4819-140-2-200401200-
00007

Strunin, L., & Boden, L. |. (2004). Family consequences of chronic back pain. Social Science and
Medicine, 58(7), 1385-1393. https://doi.org/10.1016/50277-9536(03)00333-2

Suzuki, H., Aono, S., Inoue, S., Imajo, Y., Nishida, N., Funaba, M., ... Sakai, T. (2020). Clinically

Universidade de Aveiro 43



Sara Martins Alves

significant changes in pain along the Pain Intensity Numerical Rating Scale in patients with
chronic low back pain. PLOS ONE, 15(3), e0229228.
https://doi.org/10.1371/journal.pone.0229228

Tegner, H., Frederiksen, P., Esbensen, B. A., & Juhl, C. (2018). Neurophysiological Pain-education
for Patients with Chronic Low Back Pain — A Systematic Review and Meta-analysis. The Clinical
Journal of Pain, 34(8), 1. https://doi.org/10.1097/AJP.0000000000000594

van der Windt, D. A., Simons, E., Riphagen, I. I., Ammendolia, C., Verhagen, A. P., Laslett, M., ...
Aertgeerts, B. (2010). Physical examination for lumbar radiculopathy due to disc herniation in
patients with low-back pain. Cochrane Database of Systematic Reviews, (2), CD007431.
https://doi.org/10.1002/14651858.CD007431.pub2

van Middelkoop, M., Rubinstein, S. M., Kuijpers, T., Verhagen, A. P., Ostelo, R., Koes, B. W., & van
Tulder, M. W. (2011). A systematic review on the effectiveness of physical and rehabilitation
interventions for chronic non-specific low back pain. European Spine Journal, 20(1), 19-39.
https://doi.org/10.1007/s00586-010-1518-3

van Middelkoop, M., Rubinstein, S. M., Verhagen, A. P., Ostelo, R. W., Koes, B. W., & van Tulder, M.
W. (2010). Exercise therapy for chronic nonspecific low-back pain. Best Practice & Research
Clinical Rheumatology, 24(2), 193-204. https://doi.org/10.1016/j.berh.2010.01.002

Vlaeyen, J. W. S. (2001). Graded exposure in vivo in the treatment of pain-related fear : a replicated
single-case experimental design in four patients with chronic low back pain. Behaviour
Research and Therapy, 39(2), 151-166. https://doi.org/10.1016/s0005-7967(99)00174-6

Von Korff, M., Jensen, M. P., & Karoly, P. (2000). Assessing global pain severity by self-report in
clinical and health services research. Spine, 25(24), 3140-3151.
https://doi.org/10.1097/00007632-200012150-00009

Waddell, G., Newton, M., Henderson, |., Somerville, D., & Main, C. J. (1993). A Fear-Avoidance
Beliefs Questionnaire (FABQ) and the role of fear-avoidance beliefs in chronic low back pain
and disability. Pain, 52(2), 157-168. https://doi.org/10.1016/0304-3959(93)90127-b

Watson, J. A, Ryan, C. G., Cooper, L., Ellington, D., Whittle, R., Lavender, M., ... Martin, D. J. (2019).
Pain neuroscience education for adults with chronic musculoskeletal pain: a mixed-methods
systematic review and meta-analysis. The Journal of Pain, 20(10), 1140.e1-1140e22.
https://doi.org/10.1016/j.jpain.2019.02.011

Wells, C., Kolt, G. S., & Bialocerkowski, A. (2012). Defining Pilates exercise: A systematic review.
Complementary Therapies in Medicine, 20(4), 253-262.
https://doi.org/10.1016/J.CTIM.2012.02.005

Wideman, T. H., Asmundson, G. G. J., Smeets, R. J. E. M., Zautra, A. J., Simmonds, M. J., Sullivan, M.
J. L., ... Edwards, R. R. (2013). Rethinking the fear avoidance model: Toward a multidimensional
framework  of  pain-related disability.  Pain, Vol. 154, pp. 2262-2265.
https://doi.org/10.1016/j.pain.2013.06.005

Wood, L., & Hendrick, P. A. (2019). A systematic review and meta-analysis of pain neuroscience
education for chronic low back pain: Short-and long-term outcomes of pain and disability.
European Journal of Pain, 23(2), 234-249. https://doi.org/10.1002/ejp.1314

Woods, M. P., & Asmundson, G. J. G. (2008). Evaluating the efficacy of graded in vivo exposure for
the treatment of fear in patients with chronic back pain : A randomized controlled clinical trial.

Universidade de Aveiro 50



Sara Martins Alves

Pain, 136(3), 271-280. https://doi.org/10.1016/j.pain.2007.06.037

Yamato, T. P., Maher, C. G., Saragiotto, B. T., Hancock, M. J., Ostelo, R. W. J. G., Cabral, C. M. N,, ...
Costa, L. O. P. (2016). Pilates for Low Back Pain. SPINE, 41(12), 1013-1021.
https://doi.org/10.1097/BRS.0000000000001398

Zimney, K., Louw, A., & Puentedura, E. J. (2014). Use of Therapeutic Neuroscience Education to
address psychosocial factors associated with acute low back pain: a case report. Physiotherapy
Theory and Practice, 30(3), 202—209. https://doi.org/10.3109/09593985.2013.856508

Universidade de Aveiro 51



Sara Martins Alves

Universidade de Aveiro

52



Sara Martins Alves

ANNEX | — ETHICS COMMITTEE APPROVAL

Assunto: CED-UA - Parecer n.2 21-CED/2019

“Educacda em neuraciéncia do dor ¢ exposipdo grodual oo exercicio em contexta ocupocional
Em utentes com dor fombar cranico idiopotico

Levo ao conhecimento de V. Ex? que, o Conselho de Etica e Deontologia (CED), com base no
Paracer da Comissdo Permanente para os Assuntos de Investigagdo do mesmo Conselho,
relativamente ao trabalho de investigacdo em epigrafe deliberou gue, uma vez assegurados em
todos os procedimentos o respeito pela legislagdo nacional e europeia relacionada com a
Protecdo dos Dados Pessoais:

[ - Deliberacdo

Submetido ao CED o respetivo parecer da sua Comissdo Permanente, este Conselho, em sua
reunido plendria de 13 novembro de 2019, por entender que ficam salvaguardadas as exigéndias
Eticas e o5 principios da justica e da autonomia e bem-estar dos participantes, concarda por
unanimidade com o mesmao, em razdo do que, o ratifica e da parecer favordvel a realizacdo do
projeto intitulado: “Educocio em newrociéncio da dor e expasipdo graduo! ao exercicio em
contexta ocupocional em utentes com dor lombaor cronica idiapdtico”.

Cordiais saudacdes,

O Presidente em exercicio do CED-LUA

™
r .-__I f
- }r:r frvice ;A:f_‘?__'f' 1>

(Prof. Doutor Armando Pinho)

/
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APPENDIX | — INFORMED CONSENT

EDUCAGAO EM NEUROCIENCIA DA DOR E EXPOSICAO GRADUAL AO EXERCICIO EM CONTEXTO

OCUPACIONAL EM UTENTES COM DOR LOMBAR CRONICA IDIOPATICA

B. CONSENTIMENTO INFORMADO

Por favor preencha a seguinte sec¢do, assinalando com uma cruz (x) a op¢ao mais adequada:

Sim Nao

1. Li o documento informativo sobre este estudo?

2. Recebi informacao suficiente e detalhada sobre este estudo?

3. Percebi o que o estudo implica e o que me vai ser pedido?

4. Foi-me permitido fazer as perguntas que quis e as minhas duvidas

foram todas esclarecidas?

5. Compreendi que posso abandonar este estudo:
e Em qualquer altura
e Sem dar qualquer explicagao

e Sem que dai resulte qualquer penalizacdo para mim

6. Concordo em participar voluntariamente neste estudo que inclui a
avaliacdo e participacdo nas sessdes de Educacdo em Neurociéncia da

Dor e exposi¢ao gradual a exercicios?

Nome do Participante:

Assinatura do

Participante:

Data:

Nome do Investigador:

Assinatura do

Investigador:

Data:
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APPENDIX Il — PRE-PARTICIPATION FORM

EDUCAGAO EM NEUROCIENCIA DA DOR E EXPOSICAO GRADUAL AO EXERCICIO EM CONTEXTO
OCUPACIONAL EM UTENTES COM DOR LOMBAR CRONICA IDIOPATICA

C. FORMULARIO PRE-PARTICIPACAO

A.1. Apresenta alguma das seguintes condi¢Ges? (por favor confirme se algumas das
condicdes se aplica a si):

= fratura

= patologia de origem maligna ou visceral que provoque dor lombar
= doenca inflamatdria sistémica (i.e. artrite reumatoide, espondilite anquilosante)
= infegdo

= trauma envolvendo a lombar

= |esdo severa

= osteoporose

= deformidade estrutural

= doenca do sistema nervoso

= gravidez (mulheres)

= doenca severa do foro psiquiatrico

= contraindicacdo para a pratica de exercicio

Se qualquer das hipdteses anteriores se aplica a si, o questionario termina por aqui.
Se ndo apresenta nenhuma das condig¢Bes acima, continue para a questdo seguinte.

A.2 Dor (assinale as opg¢des aplicaveis):

Nao Sim, apenas Sim, recorrentemente ao
nos ultimos 7 longo dos ultimos 3 meses
dias

1.Teve dor ou desconforto na
regido da lombar

2.A sua dor irradia para a perna?
3.Alguma vez recebeu algum tipo
de tratamento para a sua dor?
4.Se respondeu sim, que tipo de
tratamento? (responder na coluna
adequada)
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APPENDIX Ill — ASSESSMENT FORM

EDUCAGAO EM NEUROCIENCIA DA DOR E EXPOSIGAO GRADUAL AO EXERCICIO EM CONTEXTO
OCUPACIONAL EM UTENTES COM DOR LOMBAR CRONICA IDIOPATICA

PROTOCOLO DE RECOLHA DE DADOS

Este protocolo destina-se apenas aos participantes do estudo que PREVIAMENTE:

= Receberam o documento informativo, aceitaram participar no estudo e assinaram o
formulario de consentimento;
=  Cumpriram todos os critérios de inclusao.
A participacdo no estudo implica o preenchimento dos instrumentos em trés momentos distintos

nos quais deve:

1. Garantir as mesmas condig¢oes de preenchimento nos momentos de recolha de dados;
2. Respeitar o intervalo de tempo definido entre os momentos de recolha de dados;

3. Respeitar a sequéncia de passagem dos instrumentos.

AVALIACAO — MOMENTO 1

Previamente ao inicio da frequéncia das sessdes.

O tempo de preenchimento dos instrumentos neste primeiro momento serd de cerca de 30
minutos. Por favor, solicite o preenchimento dos seguintes instrumentos, pela ordem indicada,
procurando cumprir os tempos sugeridos:

instrumento Tempo preenchimento

QUESTIONARIO DE CARACTERIZACAO SOCIODEMOGRAFICA (A) E 4

CLINICA (B)

AVALIACAO DA RESISTENCIA MUSCULAR — Biering-S@rensen (C) 4

fNDICE DE INCAPACIDADE DE OSWESTRY - versdo portuguesa (D) 5

ESCALA DE CATASTROFIZACAO DA DOR- vers3o portuguesa (E) 3
QUESTIONARIO DE CRENCAS DE MEDO-EVITMENTO- versdo 5
portuguesa (F)

QUESTIONARIO DE DETECAO DA DOR — vers3o portuguesa (G) 5
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(1)

QUESTIONARIO DE NEUROFISIOLOGIA DA DOR — versdo portuguesa 10
(H)
ESCALA DE SONO PARA O RESULTADO MEDICO — vers3o portuguesa 3

AVALIACAO — MOMENTOS 2 E 3

Até 7 dias depois e 3 meses apds o MOMENTO 2, respetivamente.

Por favor, solicite o preenchimento dos seguintes instrumentos, na ordem indicada, procurando

cumprir os tempos sugeridos:

Tempo
Instrumento preenchimento
(minutos)

QUESTIONARIO DE CARACTERIZACAO CLINICA (B) 2
AVALIACAO DA RESISTENCIA MUSCULAR — Biering-S@rensen (C)

NDICE DE INCAPACIDADE DE OSWESTRY - vers3o portuguesa (D) 5
ESCALA DE CATASTROFIZACAO DA DOR - vers3o portuguesa (E) 3
QUESTIONARIO DE CRENCAS DE MEDO-EVITMENTO — vers3o portuguesa 5

(F)

QUESTIONARIO DE DETECAO DA DOR - vers3o portuguesa (G) 5
QUESTIONARIO DE NEUROFISIOLOGIA DA DOR — vers3o portuguesa (H) 10
ESCALA DE SONO PARA O RESULTADO MEDICO — vers3o Portuguesa (l) 3
QUESTIONARIO DE PERCECAO GLOBAL DE MUDANCA - versdo 2

portuguesa (J)
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EDUCAGAO EM NEUROCIENCIA DA DOR E EXPOSIGAO GRADUAL AO EXERCICIO EM CONTEXTO
OCUPACIONAL EM UTENTES COM DOR LOMBAR CRONICA IDIOPATICA

QUESTIONARIO DE CARACTERIZACAO CLINICA

Por favor responda a cada uma das perguntas de forma apropriada, assinalando com um X a resposta

adequada ou preenchendo com a informacdo solicitada.

B. Informagdo clinica

B.1. Na ultima semana, teve dor ou desconforto na lombar e sentiu essa dor ou desconforto pelo

menos UMA VEZ POR DIA?

O Sim (P.f. indique na Figura 1 a localizacdo)
O Nao

\ \
b { '
\\1}.) Z / b N

77 )
[§ ll
\ /
NA
/ /— 3 N \ /(l
r’/ .\n
: '|
| |
/ \ \
| |
[/ [
| / | \
| /| \ a‘\
J 'r" V‘ \ ‘.\' \ A’ / |
/) ' 4
':"-{/ { / | | \/
W\ A\, w |
Direito | | | Esquerdo  Esquerdo |
\ , |

Figura 1. Body-chart 1

B.2. Quantas vezes, NA ULTIMA SEMANA, sentiu essa dor?

O Nunca
O Raramente (1 vez por semana)
O Ocasionalmente (2 a 3 vezes por semana)
O Muitas vezes (mais do que 3 vezes por semana)
O Sempre
B.3. H4 quanto tempo sente dor na regido da lombar?

O
O
O
O
O

Entre 3 a 6 meses
Entre 6 mesesa 1 ano
Entre 1 a2 anos
Entre 2 a 5 anos

Mais de 5 anos
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B.4. Escala Numérica da Dor

Na seguinte escala, na qual O corresponde a classificagdo “Sem Dor” e a 10 a classificagdo “Dor
Maxima” (dor de intensidade maxima imaginavel). Por favor selecione o nimero que melhor
representa a intensidade da sua dor neste momento.

SemDor| 0 |1 |2 |3 |4 | 5|6 |7 8| 9/|10 Dor Maxima

Figura 2 — Escala Numérica da Dor (END).

B.5. Dor noutros locais

Na ultima semana, teve dor ou desconforto noutros locais e sentiu essa dor ou desconforto pelo
menos UMA VEZ POR DIA?

O Sim (P.f. indique na Figura 3 a localizacdo)
O Nao

Figura 3. Body-chart 2
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C. AVALIACAO DA RESISTENCIA MUSCULAR DOS EXTENSORES DA COLUNA

L

Figura 4: Imagem demonstrativa da posicéo de teste

TeSTE 1 TESTE 2 TESTE 3

TEmMPO (S)
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D. INCAPACIDADE ASSOCIADA A DOR: INDICE DE OSWESTRY (V.2) — VERSAO PORTUGUESA

INDICE DE OSWESTRY SOBRE INCAPACIDADE (VERSAD 2.0)

O qgueslionario que se segue foi feito para nos dar informagdes de como o seu problema com as

costas (ou pema) tem afectado a sua capacidade para viver o dia-a-dia .
Por favor responda a fodas as secgdes.

Escolha apenas o guadrado em cada secgdo que melhor o descreve foje.

Seccdo 1: Intensidade da dor

MNeste momento nao tenho dores
A dor & muito ligeira neste momento
A dor € moderada neste momento

A dor € um bocado forte neste momento

pLooouo

A dor ¢ muito forte neste momento

J A doré o pior que se possa imaginar neste momento

Secgao 20 Cuidados pessoais (lavar, vestr, efc.)

Consigo arranjar-me como antes sem ler mais dores
Consigo arranjar-me como antes mas tenho muitas dores
Tenho muitas dores quando me eslou a aranjar e sou muito lentoda) e cuidadoso(a)

Preciso de alguma ajuda mas consigoe ammanjar-me quase todo(a) sozinho(a)

ocoo0CCd

Praciso de ajuda todos os dias na maior parte dos meus cuidados pessoais

C

MNao me visto, lavo-me com dificuldade, e fico na cama

Sec(Ao 3 Levantar pesos

] Consigo levantar grandes pesos sem ter mais dores

Consigo levantar grandes pesos mas tenho mais dores

As dores ndo me deixam levantar grandes pesos do ch8o mas j@ consigo fazé-lo se
estiverem num sitio que dé jeito, por exemplo, em cima duma mesa

As dores ndo me deixam levantar grandes pescs mas consigo levantar pesos leves ou
médios se estiversm num sitio que dé jeito

Sd consigo levantar pesos muito leves

CcCC 0O C

MNé&o consigo levantar ou carregar absolutamente nada

@ Dswestry Disability Index 2.0 Farbank .JC, Pynsent PB, 2000 1
@ Versde Porfuguesa, Centre de Estudos € Investioacdo em Sadde da Universidade de Coimbra, 2002
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As dores nao me impedem de andar qualguer distancia
As dores nao me deixam andar mais de 1,9 km
As dores nao me deixam andar mais de 500 m
As dores nao me deixam andar mais de 100 m

546 consigo andar com uma bengala ou com canadianas

Estou na cama a maior parte do tempo e tenho que me amrastar para ir a casa de banho

Seccao 5. Estar sentado/a

CcCCoooocC

Consigo estar sentado/a em qualquer cadeira o tempo que eu quiser

Consigo estar sentadofa na minha cadeira preferida o tempo que eu quiser

As dores ndo me deixam estar sentado/a mais de uma hora
As dores nao me deixam estar sentado/a mais de meia hora
As dores ndo me deixam estar sentado/a mais de 10 minutos

As dores ndo mea deixam estar sentado/a

Seccho 6 Estar de pe

Consigo estar de pe o tempo que eu gquiser sem ter mais dores
Consigo estar de pé o lempo que eu guiser mas tenho mais dores
As dores nan me deixam estar de pé mais de uma hora

As dores nfo me deixam estar de pé mais de meia hora

As dores ndao me dexam estar de pe mais de 10 minutos

As dores n&o me deixam estar de pé

(O meu sono nunca € perturbado pelas dores

O meu sono é ocasionalmente periurbado pelas dores
Por causa das dores durmo menos de § horas

FPor causa das dores durmo menos de 4 horas

Por causa das dores durmo menas de 2 horas

As dores néo me deixam dormir

5 DswesiTy Disabliity Index 2 07 Farbank JC, Pynsent PB, 2000

'Versdo Portuguesa. Centro de Estudos e Investigacdo erm Salde da Universidade de Coimbra, 2002
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Secgao 8: Vida sexual (se se aplicar)

A minha vida sexual & normal e ndo me causa mais dores

A minha vida sexual & normal mas causa-me mais dores

A minha vida sexual & guase nomal mas causa-me muitas dores
A minha vida sexual & limitada pelas dores

Quase nao tenho vida sexual por causa das dores

CcCodoLCd

As dores ndo me deixam ter uma vida sexual

Secgdo 9. Vida social

A minha vida social € nomal e nao me causa mais dores

A minha vida social & normal mas aumenta a intensidade das dores

As dores ndo tém grande nfluéncia na minha vida social para além de limitaram as
minhas actividades mais exigentes, por exemplo, desporto, ete

As dores limitaram a minha vida social € eu ja ndo sai tanto

As dores confinaram a minha vida social a minha casa

LCO OoCd

N#o tenho vida social por causa das dores

Seccdo 107 Viajar

Consigo viajar para qualguer lado sem dores

Consigo viajar para qualquer lado mas causa-me mais dores

As dores incomodam-me mas consigo fazer viagens de mais de 2 horas
As dores ndoc me dexam fazer viagens de mais de 1 hora

As dores restringem-me a viagens necessanas e curtas, de menos de 30 minutos

(I NNy Sy Wiy iy B

As dores néc me dexam viajar a ndo ser para fazer tratamento

AGRADECEMOS A SUA COLABORAGAQ E O TEMPO QUE NOS CONCEDEU
AC PREENCHER ESTE QUESTIONARIC
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E. CATASTROFIZAGAO: ESCALA DE CATASTROFIZAGAO DA DOR (PCS) — VERSAO PORTUGUESA

Todas as pessoas experienciam situacdes dolorosas em alguma altura das suas vidas. Essas
experiéncias dolorosas podem ser dores de cabeca, dores de dentes, dores musculares ou das
articulagBes. As pessoas sdo frequentemente expostas a situa¢des que podem causar dor como por
exemplo, uma doenga, uma lesdo ou um procedimento cirurgico.

Gostariamos de saber os tipos de pensamento e sentimentos que tem sempre que experiencia dor.
Em baixo encontram-se listadas treze afirmacles descrevendo diferentes pensamentos e
sentimentos que podem estar associados a dor. Utilizando a escala que se segue, indique por favor

em que medida tem estes pensamentos e sentimentos quando sente dor.

O0—Nunca 1-PoucasVezes 2-—Algumasvezes 3-Muitasvezes 4-Sempre

Quando tenhe dor ...

1 Precocupo-mie constantemente sobre quando terminara a dor
) Sinto que ndo sou capaz de coatinuar assim.

E temrivel ¢ penso que nunca 1ra melhorar nem um pouce.

ws

3 E homivel ¢ sinto que 1sso me domuna
5 Sinto que 130 consigo aguentar mais.

Fico com medo que a dor se torne pior.

o

7 Penso continvamente noutras situagécs dolorosas

3 Descjo ansiosamente que a dor desaparega

) Parece que ndo possc afastar a dor do meu pensamentio.

Penso constantemente sobre o quanto me doi.

Nao ha nada que eu possa fazer que reduza a intensidade da nunha do1.

Eu pergunte a mim mesmo s¢ algo de grave poderd acontecer.

1;[ Peunso constantemente sobre o quio desssperadamente quero que a dor acabe

...Total
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F. MEDO DO MOVIMENTO: QUESTIONARIO DE CRENCAS DE MEDO-EVITAMENTO — VERSAO

PORTUGUESA

Em seguida, estao algumas das coisas que outros doentes disseram a respeito da sua dor.

Para cada frase, por favor, assinale com um circulo num dos niimeros de 0 a 6, de forma a
indicar o quanto actividades fisicas tais como, dobrar-se, levantar objectos, andar ou guiar, afectam
ou podem vir a afectar a swa dor nas costas.

DISCORDO NAO TENHO CONCORDO
COMPLETAMENTE A CERTEZA COMPLETAMENTE
1. A minha dor foi causada por actividade fisica 0 1 2 3 4 5 6
2. A actividade fisica faz piorar a minha dor 0 1 2 3 4 5 6
3. A actividade fisica podera prejudicar 0 1 2 3 4 5 6
as minhas costas
4. Eu ndo devo fazer actividades fisicas que 0 1 2 3 4 5 6
tazem (poderdo fazer) piorar a minha dor
5. Eu ndo posso fazer actividades fisicas que fazem 0 1 2 3 4 5 6

(poderdo fazer) piorar a minha dor

As frases seguintes referem-se ao modo como a sua actividade profissional/ trabalho afecta ou
podera afectar a sua dor nas costas.

DISCORDO NAO TENHO CONCORDO
COMPLETAMENTE A CERTEZA COMPLETAMENTE
6. A minha dor fo1 causada pelo meu trabalho
. 0 1 2 3 4 5 ]
ou por um acidente de trabalho
7. O meu trabalho fez agravar a minha dor 0 1 2 3 4 5 6
8. O meu trabalho é muito pesado para mim 0 1 2 3 4 5 6
9. O meu trabalho faz ou podera vir 0 L ) 3 4 5 p
a fazer com que a minha dor piore
10. O meu trabalho podera prejudicar as minhas costas 0 1 2 3 4 5 6
11. .f_&cmalmeme. com esta dor, eu ndo deveria 0 1 ) 3 4 5 6
fazer o meu trabalho normal
12. Eu néo consigo fazer o meu trabalho com 0 1 2 3 4 5 6
a dor que tenho actualmente
13. E‘L} nﬁo_posso continuar o meu trabalho normal 0 1 » 3 4 5 6
até a minha dor estar tratada
14. Eu nio acredito que vou voltar ao meu 0 1 5 3 4 < 6
trabalho normal nos proximos 3 meses - )
15. Eu nao acredito que seja alguma vez capaz 0 1 2 3 4 5 6

de voltar ao meu trabalho normal
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G. COMPONENTE DE DOR: QUESTIONARIO DE DETECAO DA DOR (PD) — VERSAO PORTUGUESA

[Wpain::: QUESTIONARIO SOBRE DOR

Data: _ EETIEH Apelido: Nome:

Como avalia a sua dor agora, neste momento? Por favor indique
0 1 2 3 4 5 ] 7 8 q 10 a principal zona de dor
~— S——
ausente méxima -
Qual a intensidade da dor mais forte que sentiu nas Ultimas 4 % ‘ ’
semanas? ~ )
0 1 2 3 4 5 6 7 8 9 10| g
| |
ausente maxima { \ r'l J
Em média, qual a intensidade da dor que sentiu nas ultimas 4 it ]/ |
semanas? [ [ |
0o 1 2 3 4 5 6 7 8 9 10| | \ /
| | | ! I.
ausente maxima l'a -~} L ﬂ
\ J @ A
Assinale a imagem que melhor descreve a .
evolugado da sua dor:
|

Dor constante
com ligeiras variacoes

Dor constante
com crises de dor

(1 0 o

= - ’ v p
Crises de dor 9 . ¢ ﬁ-A
sem dor nos intervalos A sua dor espalha-se a outras regides do corpo?
sim (] nao ]

Crises frequentes de dor D

DA T T Se sim, indique a direcgao

para onde a dor se espalha.

{31l

Sofre de sensagfio de queimadura ou ardor (p. ex., como se tocasse em urtigas) nas zonas indicadas?

nenhuma [] insignificante []  ligeira [] moderada [] forte [] Eurte@ 0
Sente uma sensagdo de picada ou formigueiro na zona da dor (como formigas a caminhar ou uma vibragao
eléctrica)?

nenhuma [] insignificante (]  ligeira [] moderada [ ] forte [ Eurt:o ]

Um toque superficial (com roupa, cobertor) nesta zona provoca dor?

nenhuma [] insignificante [ |  ligeira [ ] moderada [ ] forte [ ] g:'lgo 0
Tem crises repentinas de dor na zona afectada, como choques eléctricos?

nenhuma [] insignificante [ |  ligeira [] moderada [ ] forte [ ] $urt.|§° ]

O frio ou o calor (como a 4gua do banho) provoca-lhe dor ocasional nesta zona?

nenhuma [] insignificante []  ligeira [] moderada [] forte [] gunzo 0
Sofre de sensagdo de dorméncia nas zonas que indicou?

nenhuma [] insignificante (] ligeira [ moderada [] forte [ Eurte@ 0
Uma leve pressdo nessa zona, por ex., com um dedo, desperta dor?

nenhuma [ insignificante []  ligeira [J moderada [] forte [ guﬂgo O

H : (A preencher pelo medico) : :
| nenhuma insignificante ligeira moderada forte muito forte
| B x0= E B x1= [ | _x2=__ : _x3= _x4= _x5=__
| Pontuagio total de 35 no maximo
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(A preencher pelo médico)

l L) I NDETECT Pontuagéo do questionario sobre dor

4T+ Apelido: Nome: I

Por favor introduza aqui a pontuagéo total obtida no questionario sobre dor:
Pontuacao total

Por favor, adicione os valores seguintes de acordo com o padréo de evolugédo da
dor assinalado e a irradiagao da dor. Em seguida calcule a pontuagao final:

Dor constante 0
com ligeiras variagoes

E E:;?r:':o‘:l:lt: dor -1 se assinalou esta opgdo ou

Crises de dor

emlde TN aehntervalos +1 se assinalou esta opgao ou
Crises frequentes de dor = a
ST aEs +1 se assinalou esta opgéo
E [
B
| ."\ h 4 Irradiagao da dor? +2 se respondeu que sim

Pontuacao final

Resultado do despiste
da presenca de uma componente de dor neuropatica

negativo
I L I .
012345672829 101M 1213141516171819202122232425252728293031 32333435363738
h v Y ~
. O resultado é
Imprr::::e ; (d: :::E a ambiguo, contudo Provavel ( > 90%) a presencga
m":m ongnte de dor podera estar presente de uma componente de dor
P uma componente de neuropética

neuropdtica

dor neuropatica

Esta ficha ndao substitui o diagnéstico médico.
Destlna-se ao despiste da presenga de uma componente de dor neuropétlca

I.—~... AL L3 | N WTVTTY - NETW

e @

DFNS
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H. CONHECIMENTO DA DOR CRONICA: QUESTIONARIO DE NEUROFISIOLOGIA DA DOR

(PNQ12) — VERSAO PORTUGUESA

Assinale com uma cruz a resposta correta para cada uma das questdes. A resposta pode ser
Verdadeiro (V), Falso (F) ou Indeciso (I) no caso de estar com duvidas.

1. E possivel ter dor e n3o saber.

2. Quando uma parte do seu corpo estd lesionada, recetores especiais da dor

transmitem a mensagem de dor para o seu cérebro.

3. A dor sé ocorre quando estd lesionado ou em risco de se lesionar.

4. Quando estd lesionado, recetores especiais transmitem uma mensagem de

perigo para a sua medula espinhal.

5. Nervos especiais na sua medula espinhal transmitem mensagens de “perigo”

para o seu cérebro.

6. Os nervos adaptam-se, aumentando o seu nivel de excitagdo em repouso.

7. Dor cronica significa que uma lesdo ndo curou corretamente.

8. As piores lesdes resultam sempre numa pior dor.

9. Os neurdnios descendentes sdo sempre inibitérios.

10. Ha dor sempre que esta lesionado.

11. Quando tem uma lesdo, o ambiente em que estd ndo influencia a quantidade

de dor que sente, desde que a lesdo seja exatamente a mesma.

12. O cérebro decide quando vai sentir dor.

Universidade de Aveiro 71



Sara Martins Alves

1. Quanto tempo levou geralmente a adormecer apos o inicio do turno atual?

(Assinale uma):

O-15minutos......ccovevieee 1
16-30 MIiNUtos ...ov i 2
3M1-45minutos.......ooiiiii 3
46-B0 minutos ... 4
Mais de 60 minutos............ccveeennen 5

2. Em média, quantas horas dormiu por noite apés o inicio do turno atual?

(Escreva o n° de horas por noite):

Com que frequéncia apds o inicio do turno atual |he aconteceu?
(Assinale um numero em cada linha):

|. ESCALA DE SONO PARA O RESULTADO MEDICO (MOS) — VERSAO PORTUGUESA

Sempre Quase Muitas Algumas | Poucas Nunca
sempre vezes vezes vezes
3. Sentiu que o seu sono néo era
sossegado  (agitou-se, sentiu-se 1 2 3 4 5 b
tenso, falou durante o sono, etc.).
4, Dormiu o suficiente para se sentir
descansado ao acordar na manhéa 1 2 3 4 5 b
seguinte.
5. Acordou com falta de ar ou com
dores de cabeca. 1 2 3 4 o b
6. Sentiu-se _sonolento ou dormiu 1 9 3 4 5 6
durante o dia.
7. Teve problemas em adormecer. 1 2 3 4 5 b
8. Acordou durante a noite e teve
problemas em adormecer. 1 2 3 4 5 6
9. Teve diﬁcul_dades em ficar acordado 1 9 3 4 5 6
durante o dia.
10. | Ressonou enguanto dormia. 1 2 3 4 5 6
11. Fez sesias. de 5 minutos ou mais 1 9 3 4 5 6
durante o dia.
12. | Obteve o sono que precisa. 1 2 3 4 5 6
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J. ESCALA DE PERCECAO GLOBAL DE MUDANCA (PGIC) — VERSAO PORTUGUESA

Desde o inicio do tratamento nesta instituicdo, como é que descreve a mudanca (se houve) nas
LIMITACOES DE ATIVIDADES, SINTOMAS, EMOCOES E QUALIDADE DE VIDA no seu global, em relacdo

a sua dor (selecione UMA opcdo):

Sem alteracdes (ou a condigéo piorou)

Quase na mesma, sem qualquer alteragéo visivel

Ligeiramente melhor, mas, sem mudancas consideréaveis

Com algumas melhorias, mas a mudanga néo representou qualquer diferenca real
Moderadamente melhor, com mudanga ligeira mas significativa

Melhor, e com melhorias que fizeram uma diferenca real e Util

ooooonoad
~N O o N =

Muito melhor, e com uma melhoria consideravel que fez toda a diferenca
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APPENDIX IV — PNE AND GRADED EXPOSURE CONTENTS

Week Session |Topics Duration |Strategies used (examples)
Presentation of the study and of the treatment rationale. 10 min
0 o [Baseiine assessment: anthropometric data, bodychart, numerical pain rating scale, Oswestry Oral presentation and delivery of written information concerning frequency and duration of the
Disability Questionnaire, Pain Catastrophizing Scale, Fear-Avoidance Beliefs Questionnaire; MOS | 35-40 min intervention plan, as well as the follow up period.
Sleep; NPQ-12; Biering-Sorensen
A prompting question: What are your thoughts on your work demands and how do you correlate it with
Assessment of patients’ beliefs towards pain, exercise and work load as well as patients’ your pain? Do you think you can be physically active with your condition? Do you think your job is
motivation and barriers to overcome the pain (whether they be individual characteristics, or job 15 min dangerous for your back pain? Why? Do you see pain as a sign of harm? Do you have any previous
related: perceptions of injustice, lack of social support at work, poor relashionship with colleagues experiences with physiotherapy to adress this problem? How did they work for you? How do you deal
and supervisors...) with your complaints on a daily basis? Do you think it is useful to help you feel better? (answers to these|
guestions will help customize education)
! Session 1 |Painis not.a sign of t!ssue d.amage_ : : : : Verbal explanation by the therapist, and visually through images shown in paper/power-point; drawings;
Normal pain processing: Pain Pathwa?‘s an.d intervenients from nocmgptors to pam pgrceptlon_ 30 min  |metaphors. Patients will be encouraged to ask questions throughout the sessions and their input will be
Characteristics of acute versus chronic pain, the purpose of acute pain, and how it originates from used to individualise the information.
the nervous system.
5min  [Think about some personal goals the participant wants to achieve,
Definition of an homewaork activity
Nociceptors, ion gates, neurons, action potential, nociception, peripheral sensitization, synapses,
synaptic gap, inhibitory/excitatory chemicals, spinal cord, descending/ascending pain pathways,
role of the brain, pain memory and pain perception. !
B - ; L 20 min  |as previous
How pain become chronic (plasticity of the nervous system, modulation, modification, central
sensitization, the pain neuromatrix theory) and potential sustaining factors of central sensitization
like emotions, stress, iiness perceptions, pain cognitions and pain behaviour.
Neurofisiology of Pain Questionnaire -NPQ 5min
2 Session 2 |Define the activities that cause pain related fear, and kinesiophobia behaviours and establish an
order from the one that causes the most fear and is strongly associated with fear of reinjury, to the 5min
simplest one.
Erzf;?futsr];-maxlmum capacity of the indvidual to perform the acivities and exercises established 15 min  |Perform the different movements and tasks that cause pain related fear to full capacity.
Delivery of a booklet with written and illustrated information with the main aspects regarding PNE and
5min  |advised to read it several times at home (the patient will be given a summary of the main topics each

Definition of homewaork activities with identification of 1 treatment goal by each patient.

session).
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Discuss topics that require aditional explanation according to the results of NPQ and revision of
main concepts from last session

Based on incorrect answers, the therapist will explain the topics once again and if necessary in more
detail.

15 min
Give information towards the application of adaptative pain coping strategies, self-management skills
Discuss with the patient how the information provided can be applied to everyday situations. and potentiate the compliance to a graded exposure program.
Impartance of exercise/the role of fear avoidance in pain neuromatrix Verbal explanation of how the various treatment components are likely to contribute to decreasing the
3 Session 3 5min  [hyperensitivity of the CNS: exercises are not intended to adress local back problems, but aim at
retraining the brain.
Gradual exposure to exercise. Time contingent intensity instead of pain dependent. Intensity starts i . . i - N
; i i 20 min | Start with the activity that has the lower grade of difficulty - focus on functionality instead of pain relief.
at 10-20% less than the maximum established in the previous session. ty g y y P
. . ) Perform this exercise 10 times regardless of the pain, in spite of "stop when it hurts". Start to do some
Definition of homework activities. 5min ) i !
exercises during work and at home.
Review homewark activities.
Some questions like: | know that you have got a lot of new information. How are you processing this?
Discussion of some PNE concepts and difficulties performing exercise at home. 10 min Do you feel like this new knowledge 's applicable to your situation?, Do you undgrstqnd how pain,
behaviour, thoughts and emotions are related and how they all influence and maintain each other?
i . . . ! How to deal with the job demands, and the feelings of inaptitude and disability. Counseling on how to
. Pain and cognitions (fear, catastrophyzing, self-efficacy at work); pain and emotions (anger, . ’ . . . »
4 Session 4 ! ' ! ! manage the symptons during labour, teaching the benefits of pauses with movement to desensitize the
depression, burnout...) . !
15min  |nervous system
A ) The bedroom is to sleep; avoid naps during the day; perform calm activities before going to bed; lie
Topics on sleep quality o . i
down and get up at the same time; if unnable to fall asleep after 20 minutes you should get up; ...
Gradual exposure to exercise. Evolve to another activity in the hierarchy if possible. 20min  |as previous.
Definition of homework activities. 5min  |as previous.
Review homework activities.
Revision of main PNE concepts from previous sessions Discuss any existing doubts concerning the leaflets that the participants are advised to read at home.
10 min . . i . . . . i
Evaluate different behaviours towards work and if the participant has made any variation on how to Review main difficutties in performing exercises at work (lack of time? High work demands? Fear of
5 Session 5 |manage their condition while at work. retaliation by superiors?)
) o ) ] ) 30 min  |as previous.
Gradual exposure to exercise. Evolve to another activity in the hierarchy if possible.
Definition of homework activities. 5min  |as previous.
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Review homework activiies.

Evaluation of important concepts regarding PNE and discussion of some difficulties with

Asking the patient to explain the treatment rationale of a specific treatment component. If the pain
cognitions change towards maladaptative ones, the therapist need to re-educate the patient: re-read the

} i . . 15min  |written information on pain physiology and try to link that information with his current rehabilitation
! implementing PNE concepts throughout daily life activities. } . o : :
6 Session 6 program. Have you been experiencing some lack of motivation during this intervention? Do you think
that now you can manage your pain by yourself and not be worried if you are hurting yourself?

Gradual exposure to exercise. 30 min  |as previous

Definition of homework activities S5min  |as previous or fry to increase the number of repetitions.

Review homework activities.

Review homework actiities. 10 min Ask in which exercises they experience better feelings and enjoy to perform. If hey were capable to

complete the established set proposed.
! Gradual exposure to exercise - continuously evolving on the hierarchy, incrementing intensity of i

7 Session 7 i ; 30 min  |as previous

previous exercises.

Definition of homework activities - Review concepts of PNE and continue to perform exercises at i i N ! i

10 min  Draw a diagram explaining principles of pain pathways and processing.

work and at home

Review homework activities. 5min

Gradual exposure to exercise - continuously evolving on the hierarchy, incrementing intensity of % min
g Session & |previous exercises and reach the primary goal etablished during the previous sessions. ‘ o

- i — i i i Final revisions.

Identification of any kind of difficulties during some specffic exercises. 20 min

Open discussion on how to manage chronic pain.

Post-infervention assessment, minus anthropometric and sociodemographic data 30 min
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APPENDIX V — PILATES AND POSTURAL EDUCATION CONTENTS

Week |8ession Topics Duration |Strategies used (examples)
Presentation of the study and of the treatment rationale. 10 min
0 Baseline assessment: anthropometric data, bodychart, numerical pain rating scale, Oswestry Oral presentation and delivery of written information concemning frequency and duration of the
Disability Questionnaire, Pain Catastrophizing Scale, Fear-Avoidance Beliefs Questionnaire: 35-40 min |intervention plan, as well as the follow up period.
MOS Sleep; NPQ-12; Biering-Sorensen
Explain injury and causative factors, explain necessary precautions to take throughout the day
Learning how fo properly breathe (breathe in and allow your ribs fo expand widthways); engage the
: ) . |center (fit the pelvis towards a neutral position); ribcage placement (think of softening your breast
Introdution to Pilates - 5 key elements 40 min
y bone); shoulder blade placement (iimagine you are drawing the leffer "V" with your shoulder blades);
1 Session 1 head and neck placement (lengthening the back of your spine to upright postures). Learn the
imprinting technique.
Definition of homework acfivities 5 min Try to perform isolated confraction of the TrA while driving, when having a coffee, while whatching tv,
Revision of some conceps on Pilates’ principles and diffcultes at homework actviy 5 min Dlgussmp of main d_lfﬂcqmes on a_chlevmg neutral spine position or the correct shoulder blade position
while activating the inferior trapezius, for instance
2 Session 2 |Pilates warm up 10 min  |Intensity established using the Borg Perceived Exartion Scale: 8-10 - light intensity; 11-13 - moderate
Pilates exercises - closed kinetic chain, static stability - musele activation 20min  {intensity. Challenge local stabilizers, improve endurance of postural muscles in sitting and other
Pilates cool down 10 min  |activities of daily living
Definition of homework activifies. Smin  |Delivery of a booklet with 3 different exercises to perform at home.
Discussion of difficulties at homework activities. Counseling on ergonomic modifications to the ) Computer ar_ld chair heigh, arm support, lumbar position (US? ofa pillow tp keep 2 peulral 3pine),
worsation 10 min  |knees and hips on 90° degrees, perform & squat when there is a need to lift something frow a below
) position, amang others.
3 Session 3 |Pilates warm up 5min
Pilates exercises - closed kinefic chain, static stability 25 min  |as previous
Pilates cool down amin
Definition of homewaork acfivities Smin  |as previous
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Revision of some ergonomic concepts. 5min  |Delivery of a booklet with some information regarding good posture at work and house tasks.
Pilates warm up 10 min
4 Session 4 |Pilates exercises - open kinetic chain, dynamic stability 25 min  |as previous plus strengthen gluteals and hamstrings.
Pilates cool down 5 min
Definition of homework activities. 5min  |Include new exercises with different difficulty levels to perform at home and work.
Revision of difficutties while performing exercises at home or during work. Smin
Pilates warm up Tmin
g Session § |Pilates exercises - open kinetic chain, dynamic stability 25min  |as previous.
Pilates cool down Tmin
Definition of homework activities. Smin |33 previous.
Revision of some ergonomic concepts and homework exercises. Smin
Pilates warm up 10 min
6 Session 6 |Pilates exercises - open kinetic chain, rotatory stability and mability 25min  |as previous plus improve spinal mobility.
Pilates cool down Smin
Definttion of homewaork activities. Smin  |Delivery of a new booklet with different exercises.
. - . |IFthe therapist notices patient is not performing the defined tasks, be a little more assertive on the
Revision of homework activities. Smin | . S L
importance of exercising at home, and the need to be active in their own rehabilitation process.
) Pilates warm up 10 min
! Session 7 Pilates exercises - open kinetic chain, rotatory stability and mobility 20min  |as previous.
Pilates cool down 5min
Definttion of homework activities. Smin  |as previous.
Revision of homework activities. 5min
Pilates warm up 5min
Session 8 |Pilates exercises - functional movements. 25min  |Summary of all the exercises and their biomechanical benefits to good posture.
8 Pilates cool down S min
Concept revision on ergonomics and exercises. 10min  |Final exercise prescription to maintain physical capacity.
Post-intervention assessment, minus anthropometric and sociodemographic data 30 min
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APPENDIX VI — PNE METAPHORS AND ANALOGIES

PNE Concept Metaphors and analogies used
Acute Pain e Imagine having a burnt by lye or whitewash, you immediately feel pain. That is acute pain and works as an alert sign.
e Pain is an alert sign, such is the strong smell of chlorine you feel which makes you enter in a flight or fight mode to exit
that area as soon as possible.
e Your brain is like your command room, without it there would be no pain, emotions, concerns, ...
Chronic Pain e Chronic pain involves changes in pain processing that occur with the continuous passage of dangerous information in

the nerves. Just like a crumpled sheet does and it does not go back to being a flat sheet, the nervous system changes
to facilitate pain.

In chronic pain, your nervous system is like an unbalanced machine, there are alarms sounding, but they are false
alarms, because they are unbalanced and sound with little variations. Sometimes when you see an alarm sounding you
call an operator to check it and he reports that nothing wrong is occurring in that area, so you activated a response
without a real threat.

Pain Perception

Your brain can have a wrong perception of what is really happening with you, and produce a response not correlated
with the real tissues’ state. Just like you in your caterpillar machine, sometimes you think you are closer from some
object when in fact you are not. Your brain is not always right about the true threat value of pain.

Peripheral sensitization

After your burnt with lye or whitewash, you will feel more sensitive in that skin area, and it will be more difficult for
you to perform certain activities with that hand than it was before.

Central sensitization

Imagine an event that implied the fabric to be with no power for 5 hours straight, due to a maintenance problem in
your area. In the following days and weeks, even though the problem is fixed, you will pay more attention to that area,
to prevent it from breaking again. Now, if only one alert sign fires in the beginning of your shift, you immediately try to
initiate a chain of response to see what’s happening, this is the impact that memory has on your life. A similar thing
happens when dealing with pain that you have for a long time: pain memory, your previous concerns, emotions, work
situation, negative thoughts, all of these factors influence your central nervous system.

Synaptic Activity

When an alarm sounds in the command room, you contact your supervisor, and he calls the Head of your area/service.
This chain can activate the maintenance people, so they can perform the needed intervention to solve the problem. In
our nervous system, dangerous information goes through several points to achieve the brain and produce a response
(pain, withdrawal effect, ...).

e Our central nervous system acts just like electric wires to conduct the energy needed to turn on the light.
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Facilitation and inhibition

e Sometimes the chain activated to conduct the information of danger leads to the director and administrator of the
Industric being called, and your line of work needs to abruptly stop. Nonetheless, sometimes, and after better analysis,
you realize the problem was nothing big, and the stop could have been avoided. So, there was an amplified response
to a “small problem”, just like your nervous system acts when you have chronic pain for so long, it perceives pain as if
something really wrong is happening to you, and produces even more pain to protect you, even without a real cause.

e When an alarm which belongs to an area that has given quite a concern in the previous week sounds, you immediately
try to call the maintenance people to check what is wrong, and maybe you amplify the response comparing to any
other alarm that could have sounded, because you know from previous experience that that area is particularly
important and may cause the whole industry to stop.

e |n chronic pain the dangerous message passes faster from the periphery to the spinal cord and brain. In this course,
the message may be amplified. You can compare this to talking to your colleague, or to your supervisor, or worst, to
your major responsible. You will try to be quicker and more effective when you talk to your responsible, than when
you are talking with your colleague.

e Sometimes, you pass the message to your supervisor, and it stops there, he doesn’t speak with your responsible
because he thinks it is not needed.

Nociception # Lesion

e Imagine suffering a cut while you execute an unlock, or due to a wood splinter. It is more likely that you don’t feel it at
the time because you were busy with your work. But it doesn’t mean that you didn’t have any lesion, despite no pain
was felt. The same happens when you enter in flight or fight response because you need to exit same area with a leak
of chloride, and are not limited by your low back pain to run or go up and down the stairs.

Pain neuromatrix

e There are several different areas involved in the resolution of a problem (supervisors, directors, maintenance,
laboratory technicians, human resources...), such as in pain processing: areas in the brain responsible for emotions,
memory, movement, concentration, sleep, stress are all in alert when there is chronic pain.

e Every day you perform two patrols in your area. When you go on vacations and come back to work, you do not forget
how they are done, you may take longer to complete them, but quickly you get the skills and rhythm again. In your
brain there are cerebral maps that allow you to connect the physic and mental experiences, in the way you only need
to practice something to get back in shape. If you don’t practice something, these areas become more distorted and
the difficult it will be for you to go back to “normal”.
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