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ABSTRACT
Background: Low back pain is one of the most common musculoskeletal problems among workers. Studies estimate that 90% of the adults 
will suffer at least one episode of low back pain in life that will lead to the temporary interruption of work. A type of exercise that has gained 
increasing popularity among individuals with low back pain in the last decade is the Pilates method. Objective: Determine the influence 
of the Pilates method on improvements in pain, kinesiophobia, central sensitization and function in patients with chronic nonspecific 
low back pain. Methods: Thirty-four male and female volunteers between 18 and 35 years of age with a complaint of nonspecific low 
back pain for at least three months will be divided into two groups: Pilates method and control group. An evaluation chart created by 
the authors will be used to collect data on personal information, history of diseases, alcohol use, smoking, pain intensity (visual analog 
scale) and medications used. The Tampa Scale for Kinesiophobia, Central Sensitization Questionnaire and Oswestry Disability Index will 
also be administered. Pilates exercises will be performed three time per week for four weeks and administered by a researcher with 
adequate training in the method. Reevaluations will be performed after the sixth treatment session in the Pilates group, two weeks 
after the initial evaluation in the control group, after the 12th session in the Pilates group and after four weeks in the control group. 
Another reevaluation will be performed three months after treatment. Results: The data will be submitted to statistical analysis and the 
level of significance will be set to 5%. Conclusion: Based on the results analyzed it will be possible to determine the influence of Pilates 
Method on improvements in pain, kinesiophobia, central sensitization and function in patients with chronic nonspecific low back pain. 
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BACKGROUND
Nonspecific low back pain is defined as pain and discomfort 

located between the lower edge of the ribs and lower 
gluteal folds (L1 to L5) that is not associated with a specific 
pathological condition and is characterized as chronic when 
lasting 12 or more weeks(1). Chronic low back pain may be 
associated with central sensitization, which is a proposed 
physiological phenomenon in which dysregulation of the 
central nervous system causes neuronal dysregulation 
and hyperexcitability, resulting in hypersensitivity to both 
nocive and non-novice stimuli(2). Central sensitization is not 
predominated by local inflammation or neural injury, but is 
rather a prolonged state of hyperexcitability of the neural 
pathways of pain and pain-processing areas in the brain and 
is therefore associated with chronic pain(3).

Kinesiophobia is another relevant point related to 
the worsening of a pain condition. As the name suggests, 
kinesiophobia is the fear of movement. The anticipation of 

pain due to movement makes affected individuals gradually 
diminish their activities, which limits their functions and 
restricts participation in activities of daily living(4).

We live in a world of mechanized, automated activities 
and the need to increase production at work, which exposes 
workers to extreme pressure that can lead to repetitive strain 
injury and work-related musculoskeletal disorders. When 
not treated adequately, these conditions and more complex 
syndromes contribute to a longer of time on leave from work 
and disability, leading to increases in both public and private 
healthcare costs(5, 6).

Low back pain is one of the most common musculoskeletal 
problems among workers. Risk factors for this condition 
include repetitive twisting movements of the spine, pushing or 
pulling objects, trips, falls and poor posture(7). Studies estimate 
that 90% of the adults will suffer at least one episode of low 
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back pain in life that will lead to the temporary interruption 
of work(8).

The 21st century has been marked by the search for quality 
of life and wellbeing(9, 10, 11). Individuals are more aware of the 
importance of avoiding a sedentary lifestyle and practicing 
physical exercise. Indeed, the scientific community has 
published innumerous articles on the importance of regular 
physical activity as a way of preventing and even curing 
diseases, such as cancer and depression(12, 13).

A type of exercise that has gained increasing popularity 
among individuals with low back pain in the last decade is the 
Pilates method, which was developed in the 1920s by Joseph 
Pilates and consists of whole-body conditioning with the aim 
of developing better body awareness and improving posture(13).

Currently, no other method has grown and spread as 
rapidly as Pilates. In large urban centers, nearly all athletic 
academies and muscle-building gyms have at least one Pilates 
studio(14).

Since its creation, the method has been based on six 
principles, known as the classic principles: breathing, 
centering, control, precision, flow and concentration. Pilates 
exercises mainly involve isometric contractions of core 
muscles responsible for the stabilization of the spinal column 
during both movement and at rest. The benefits include 
improvements in strength, range of motion, coordination, 
balance, muscle symmetry, flexibility and proprioception(15).

Despite its popularity, the efficacy of the pilates method 
on chronic low back pain is debated in the literature and 
a systematic review was published demonstrated positive 
effects of the Pilates method in the treatment of chronic low 
back pain(16) . Therefore, the aim of the proposed study is to 
determine the effect of this method on chronic nonspecific 
low back pain.

JUSTIFICATION
Low back pain is a considerable health problem throughout 

the world, with an evident socioeconomic impact. Chronic low 
back pain affects 23% of the population at some point in life. 
As health resources are scarce, the cost-benefit relationship of 
treatment for low back pain is considered as important as its 
effectiveness. Clinical practice guidelines recommend exercise 
for patients with low back pain, which exerts an influence 
on the endogenous inhibitory system, inducing hypoalgesia. 
Moreover, kinesiophobia seems to be related to pain and 
disability in patients with low back pain and exercise can offer 
benefits to improve these psychological factors.

HYPOTHESIS
The hypothesis of this study is that core stabilization using 

the Pilates method is capable of promoting improvements 
in pain, kinesiophobia, central sensitization and function in 
patients with chronic nonspecific low back pain.

METHODS

Overview of research design
A randomized, controlled, blind, clinical trial will be 

conducted to investigate the influence of core stabilization using 
the Pilates method on pain, kinesiophobia, central sensitization 
and function in patients with chronic nonspecific low back pain.

Approval and registry
This project received approval from the Human Research 

Ethics Committee of University of Mogi das Cruzes (certificate 
number: 90158318.3.0000.5497) and is registered with 
clinicaltrials.gov (NCT 03854643).

The study will be developed at the polyclinic of 
Universidade de Mogi das Cruzes, located at the following 
address: Rua Dom Antônio Cândido de Alvarenga, 170 - Centro, 
Mogi das Cruzes - SP, CEP 08780-070. The study will involve four 
evaluations: pre-intervention, after two weeks of intervention, 
after four weeks of intervention and three months after the end 
of the intervention.

Study hypothesis: Core stabilization using the Pilates 
method is capable of promoting improvements in pain, 
kinesiophobia, central sensitization and function in patients 
with chronic nonspecific low back pain.

Null hypothesis: Core stabilization using the Pilates 
method is not capable of promoting improvements in pain, 
kinesiophobia, central sensitization and function in patients 
with chronic nonspecific low back pain.

Volunteers
Thirty-four male and female volunteers between 18 

and 35 years of age with a complaint of nonspecific low 
back pain for at least three months will be divided into two 
groups: 17 submitted to the Pilates method and 17 in the 
control group.

Inclusion criteria
Low back pain grade 3 or higher for 12 or more weeks not 

related to any pathology or specific cause. The volunteers cannot 
be undergoing any physiotherapeutic or medicinal treatment.

Exclusion criteria
Low back pain lower than grade 3 and/or related to a 

disease or specific cause, herniated disc, a history of spinal 
fractures, tumors, pregnancy and signs of neurological 
compression. Volunteers undergoing physiotherapeutic 
and/or medicinal treatment will also be excluded.

MATERIALS
An evaluation chart created by the authors will be used 

to collect data on personal information, history of diseases, 
alcohol use, smoking, medications used and pain intensity. 
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Pain intensity will be rated using the visual analog scale(8), 
which ranges from 0 (absence of pain) to 10 (unbearable pain). 
The Tampa Scale(17) for Kinesiophobia will also be used, which 
is a 17-item scale on which the volunteer shows agreement 
or disagreement to the statement posed. Each item is scored 
from 1 to 4 points.

The Central Sensitization Questionnaire(18) will be 
employed. This questionnaire is divided into two parts. 
Part A has 25 questions addressing the occurrence of pain 
in the previous three months, with responses ranging 
from “never” (score 0 points) to “always (scored 4 points). 
Part B has 10 questions addressing possible medical diagnoses, 
with a “yes/no” response for each one.

The Oswestry Disability Index 2.0(19) will also be used. 
This index has ten sections, each with six statements. 
The volunteer marks the statement that best fits his/her 
current condition.

PROCEDURES
Following approval from the ethics committee of the university, 

thirty-four volunteers will be recruited based on the eligibility 
criteria. All volunteers who agree to participate will sign a statement 
of informed consent. The participants will then be evaluated by 
Researcher A. All evaluations and the intervention will be conducted 
at the polyclinic of Universidade de Mogi das Cruzes.

Evaluation
A blinded researcher will be in charge of the evaluation 

of the volunteers (Figure 1). The personal data will first 
be collected using the evaluation chart created by the 
researchers. Next, the Tampa Scale for Kinesiophobia, Central 
Sensitization Questionnaire and Oswestry Disability Scale 
will be administered (in that order). The researcher will not 
be aware of the allocation of the volunteers to the different 
groups.

Figure 1: Flowchart
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Randomization and blinding
After the initial evaluation by Researcher A, Researcher B 

will perform the randomization procedure to allocate the 
volunteers to the different groups (Pilates and control) using 
block randomization with the aid of the randomization.
com site. Seventeen individuals will be allocated to each 
group. Researcher C will be in charge of the treatment of 
the volunteers and will not have access to the evaluation 
charts. After treatment and the reevaluations, Researcher 
D will be in charge of the statistical analysis of the data and 
will be blinded to the allocation of the volunteers to the 
different groups.

Reevaluations
Reevaluations wil l  be performed after the sixth 

treatment session in the Pilates group, two weeks after 
the initial evaluation in the control group, after the 12th 
session in the Pilates group and after four weeks in the 
control group. Another reevaluation will be performed 
three months after treatment to analyze the effectiveness 
of Pilates method at maintaining the improvement in 
the clinical state of the patients. All reevaluations will 
be performed using the sample parameters and scales 
employed during the pre-intervention evaluation by the 
same researcher, who will be blinded to the allocation 
of the volunteers to the different groups. The volunteers 
allocated to the control group will be offered treatment 
with the Pilates method after the completion of the data 
collection.

Treatment program with Pilates method
The Pilates exercises will be performed three times per 

week for four weeks (total: 12 sessions) at the policlinic 
of Universidade de Mogi das Cruzes. Each session will 
last 40 minutes and will be administered by a researcher with 
previous training in the method.

In the first session, the volunteers will be trained 
individually to activate the “powerhouse”, which is 
isometric contraction of the transverse abdominal 
muscle, perineum, gluteal muscles and multifidus muscles 
during diaphragmatic breathing. In the next session, the 
participants will begin specific training while remembering 
the activation. Ten exercises will be performed per session 
in accordance with the limitations of each participant, 
with each exercise repeated no more than three times. 
All exercises will be adapted and modified, with three levels 
of difficulty: basic, intermediate and advanced. For example, 
“hip abductor” is a basic exercise in which the participant 
sits with the lower limbs in abduction and places one hand 
on the contralateral foot. The level of difficulty on this 
exercise is increased by increasing the range of adduction of 

the lower limbs with flexion of the trunk until touching the 
contralateral foot with both hands. Likewise, the “roll up” 
is an advanced exercise in which the participant is placed 
in the supine position, flexes the trunk and contracts the 
abdominal muscles until the ribs are no longer touching 
the mat, with the hands extended toward the feet. To make 
this exercise easier, the participants will be instructed only 
to perform isometric contraction of the abdomen, lifting 
the scapulas off the mat until the entire back is raised and 
touching the feet with the hands.

When adaptations are not possible, the exercise will be 
replaced with another one with a similar objective. The level 
of difficulty of each exercise will be defined according to the 
needs of each participant and increased as the participants 
learn to execute each exercise correctly without postural 
compensation or pain, such as an increase in the number 
of repetitions (no more than three) and the reach of each 
movement. The exercises will be performed individually by 
each participant. The complete description of the exercises 
used in treatment (from the initial to the final position, number 
of repetitions and photo of each exercise) will be presented in 
the protocol of the study.

DISCUSSION
The aim of this study is to determine the influence of the 

Pilates method (three sessions per week for four weeks) on 
improvements in pain, kinesiophobia, central sensitization and 
function in patients with chronic nonspecific low back pain. 
Chronic low back pain has been the target of studies involving 
the use of physical and therapeutic exercises. Thus, there is 
a need to investigate the effect of the Pilates method in the 
treatment of this condition.
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