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ABSTRACT | BACKGROUND: Periodization is a planned variation of
exercise variables to improve physical condition and is common in
athlete training. Physical therapists can use it in rehabilitation for
better results, but there is little information about the knowledge of
physical therapists and students regarding this concept. OBJECTIVE:
To assess the level of knowledge and application of physical therapy
students and professionals regarding exercise periodization
in rehabilitation. METHODS: A descriptive cross-sectional
observational study carried out with physical therapy students and
physical therapists, using a virtual questionnaire made available
through social media. Physical therapy students aged > 18 years
and physical therapists trained at a higher education school in Brazil
were included. Socio-demographic data (age and gender), academic
information (whether they were professionals or students, level of
training, area of expertise), and concepts and application of exercise
periodization in rehabilitation were collected. Age was expressed
as mean and standard deviation, and the qualitative variables were
expressed as absolute frequency and percentage. RESULTS: 133
participants were included. The level of self-reported knowledge
about exercise periodization in rehabilitation was low among
students and moderate among professionals. Most professionals
and students reported using exercise periodization concepts in
rehabilitation, with 80% of professionals and 56.9% of students
adopting this practice. However, 81.5% of professionals and 86.3%
of students did not use the concepts of microcycle, mesocycle and
macrocycle. CONCLUSION: The level of self-reported knowledge
about exercise periodization in rehabilitation is low among students
and moderate among professionals. Although many claim to
prescribe periodized exercises, most are unaware of the application
of basic concepts.
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RESUMO | INTRODUGAO: Periodizacio é uma variacdo planejada das
variaveis do exercicio fisico para aprimorar a condicdo fisica, sendo
comum no treinamento de atletas. Fisioterapeutas podem usa-la na
reabilitacdo para melhores resultados, mas ha pouca informagdo so-
bre o nivel de conhecimento dos fisioterapeutas e estudantes sobre
este conceito. OBJETIVO: Avaliar o nivel de conhecimento e aplicagdo
de estudantes e profissionais de fisioterapia sobre a periodizacdo de
exercicios na reabilitacio. METODOS: Estudo observacional de corte
transversal descritivo realizado com estudantes de fisioterapia e fi-
sioterapeutas. Foram incluidos académicos de fisioterapia com idade
> 18 anos e fisioterapeutas com formagdo em uma escola de ensino
superior do Brasil. Foram coletados dados sociodemogréficos (idade e
sexo), informagdes académicas (se eram profissionais ou estudantes,
nivel de formagdo, area de atuacao), conceitos e aplicagdo da periodi-
zagdo de exercicios na reabilitacdo, por meio de um questiondrio vir-
tual disponibilizado por midias sociais. A idade foi expressa em média e
desvio padrdo e as varidveis qualitativas foram expressas com frequén-
cia absoluta e porcentagem. RESULTADOS: Foram incluidos 133 parti-
cipantes. O nivel de conhecimento autorrelatado sobre periodizacdo
de exercicios na reabilitacdo foi baixo entre estudantes e moderado
entre os profissionais. A maioria dos profissionais e estudantes relatou
utilizar conceitos de periodizagdo de exercicios na reabilitacdo, com
80% dos profissionais e 56,9% dos estudantes adotando essa pratica.
Porém, 81,5% dos profissionais e 86,3% dos estudantes ndo utilizavam
conceitos de microciclo, mesociclo e macrociclo. CONCLUSAO: O ni-
vel de conhecimento autorrelatado sobre periodizacdo de exercicios
na reabilitacdo é baixo entre estudantes e moderado entre profissio-
nais. Apesar de muitos afirmarem prescrever exercicios periodizados,
a maioria desconhece a aplicagdo de conceitos bésicos.

PALAVRAS-CHAVE: Periodizacdo de Exercicios. Reabilitagdo. Prética
Clinica da Fisioterapia. Ensino.
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1. Introduction

Exercise periodization is a strategic approach in
the context of physical training that systematically
organizes variables such as intensity, volume,
exercise order, recovery intervals, and types of
muscle contraction. This structure aims to optimize
results, promote physiological adaptations, prevent
overtraining, and ensure continuous and balanced
progression over time’. This is an essential concept for
promoting neuromuscular adaptationsand improving
physical performance through the planned control of
these variables, with the aim of maximizing benefits
and minimizing the risk of injury and overload*:.
Although it is widely used in sports training, in the
context of functional rehabilitation, where physical
therapists play a key role, its implementation still
requires a deeper understanding®>#>,

Periodization of exercise has been shown to have
benefits in a variety of clinical conditions, including
pain reduction®’, an increase in muscle strength®°,
resistance, flexibility, and restoration of functionality7.
In addition, it contributes to reducing total cholesterol
levels' and fat percentage’. Although evidence
suggests that exercise periodization in rehabilitation
may be a useful tool, there is still a lack of specific
studies in this area, which limits knowledge about
its application and the consolidation of evidence-
based guidelines. The scarcity of robust evidence on
the effects of exercise periodization in the context
of rehabilitation may itself be a reflection of the
limited use of these resources in physical therapy
clinical practice®”'3, The hypothesis is that the low
adoption of periodization contributes to the lack of
studies, while the lack of evidence itself hinders its
incorporation into professional practice’#%7,

Despite advances in the training in physical therapy as
a higher education profession, there is still a need to
fully assume the prescription of exercises and develop
assessment skills, which were previously attributed
to other professionals'*™. The periodization of
exercises is part of this planning and is an essential
element in physical therapists education, as it is
aligned with the need for criteria in the prescription
of exercises. However, the available evidence on the
level of knowledge of physical therapists on this topic
is still limited. At the same time, gaps in knowledge
of guidelines on physical exercise and physical
activity among physical therapists are observed'®'?,

in addition to lack of confidence in prescribing
exercises®. Given this context, the objective of this
study was to evaluate the level of knowledge and
application of exercise periodization in rehabilitation
among physical therapy students and professionals.

2. Methodology

This is an observational, descriptive, cross-sectional
study conducted in accordance with Strengthening
the Reporting of Observational studies in
Epidemiology - STROBE?'. The study was approved by
the Human Research Ethics Committee (CEP) of the
Bahiana School of Medicine and Public Health (Escola
Bahiana de Medicina e Saude) with the following
CAAE: 73928623.8.0000.5544 and followed the ethical
premises of Ruling 466/12 of the National Health
Council (CNS) and Circular Letter No. 2/2021/CONEP/
SECNS/MS. Data collection was carried out between
October 31, 2023, and February 5, 2024, in order
to assess the level of knowledge and application of
physical therapy students and professionals on the
topic of “Periodization of exercises in rehabilitation.”
Participants were recruited for the study using an
online form that was sent via the researchers' social
media accounts (WhatsApp, Instagram, Facebook).
Recruitment was carried out using the snowball
sampling method?, asking participants to forward
the Google Forms link to physical therapy students
or professionals in their social circle. The eligibility
criteria were physical therapy students aged > 18
years or physical therapy professionals trained at a
higher education institution in Brazil.

Data collection began through the application of a
qguestionnaire developed by the researchers based
on scientific literature™*#:. The instrument consisted
of objective multiple-choice questions with only
one correct answer for the theoretical questions
and four alternatives. Answers were considered
correct when they were in accordance with the
theoretical references adopted in the construction
of the instrument. The variable “area of practice”
was structured with objective options representing
established fields of professional practice, including
the alternative “others”, with an open field for
additional specification. The first stage was to
invite participants and read the Informed Consent
Form, agreeing to the document, then participants
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answered questions from the second and third
stages. After that, sociodemographic data (gender,
age) and information about academic background
(whether they were professionals or students, level
of education, and area of expertise) were collected.
In the third stage, variables about knowledge and
application of exercise periodization in rehabilitation
were collected, including questions about volume,
intensity, types of periodization, concepts, and
clinical application. The questions in this block
were made available as supplementary material.
Regarding the application questions, 17 responses
from students in their 1st to 4th semesters were
disregarded exclusively in the analyses related to the
clinical application of periodization, considering that
there is no supervised internship during this period.
In addition, one response referring to the variable
“area of practice” was excluded due to inconsistency
with the question asked, while the other information
provided by this participant remained valid (Figure 1).

The online questionnaire did not allow for control of
the environment, response time, or questions from
participants. To minimize these potential biases,
everyone was instructed to choose a comfortable
place of their choice to respond, thus avoiding
possible distractions or embarrassing situations. In
addition, the research team was available to answer
any questions.

The data were analyzed using IBM SPSS version
22. A descriptive analysis was performed on the
sociodemographic data, information on academic
background, and concepts and applications of Exercise
Periodization in Rehabilitation. The quantitative
variable, age, was expressed as mean and standard
deviation (SD) after verifying normality using the
Kolmogorov-Smirnov test. Qualitative variables, such
as gender, professional or student, level of education,
area of expertise, concepts, and application of the topic,
were expressed as absolute frequency and percentage.

3. Results

A total of 133 participants were included in the study,
of whom 65.4% were female (Figure 1). The mean age
ofthe participants was 28.5 + 8.5 years. Approximately
half of the sample, 48.9%, consisted of physical
therapy professionals. Regarding students, 38.3%
were between the 5th and 10th semesters. Regarding
the area of practice of physical therapy professionals,
Intensive Care Physical Therapy accounted for 29.7%
of professionals (Table 1).

Figure 1. Flow diagram of Eligibility

Elegibility

Individuals who completed
the questionnaire (n= 133}

| 1

Students (n = 63)

Professionals (n = 65)

! 1

Excluded from  clinical
application analysis (1st—4th
semester n=17)

Excleded from ‘“area of
practice" analysis
Inconsistent response (n= 1)

l !

Included in  application
analysis (n = 51)

Included in main analyses (n = 65)

!

Included in  knowledge
analysis (n = 68)
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Table 1. Sociodemographic characteristics and information on the academic background of physical therapy professionals and students. Brazil, 2023-2024

Variables n (133)

Sex
Female 87 (65.4%)
Male 46 (34.6%)
Age (years) 28.5+85

Professional or Student?
Professional 65 (48.9%)
Student 68 (51.1%)

Level of education

1st to 4th semesters of physical therapy 17 (12.8%)
5th to 10th semester of physical therapy 51 (38.3%)
Up to one year after graduation 7 (5.3%)
1to 5 years after graduation 28 (21.1%)
5 to 10 years after graduation 9 (6.8%)
More than 10 years after graduation 21 (15.8%)
Area of expertise of professionals n (64)*
Physical Therapy in Intensive Care 19 (29.7%)
Trauma and Orthopedic Physical Therapy 13 (20.3%)
Physical Therapy in Women's Health 7 (10.9%)
Physical Therapy in Gerontology 7 (10.9%)
Neurofunctional Physical Therapy 6(9.4%)
Respiratory Physical Therapy 4 (6.3%)
Cardiovascular Physical Therapy 2(3.1%)
Osteopathic Physical Therapy 2(3.1%)
Dermatofunctional Physical Therapy 1(1.6%)
Sports Physical Therapy 1(1.6%)
General Physical Therapy 1(1.6%)
Pediatric Physical Therapy 1(1.6%)

*One response was excluded in relation to the variable area of activity because the response was inconsistent with the question.
Quantitative variables are expressed as mean and standard deviation, and qualitative variables are expressed as absolute frequency and percentage (%).

Regarding obtaining greater access to information on exercise periodization in rehabilitation, 32.3% of
participants reported that it was “during undergraduate studies”, while 21.8% reported that they did not obtain

this knowledge (Table 2).

Table 2. Obtaining greater access to information on exercise periodization by physical therapy professionals and students. Brazil, 2023-2024

Physical therapy professionals and students n (133)

Acquisition of knowledge

At undergraduate level 43 (32.3%)
At postgraduate level 19 (14.3%)
Courses 32 (24.1%)
| did not acquire any 29 (21.8%)
Other 10 (7.5%)

All variables were expressed in absolute frequency and percentage (%).
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Regarding self-reported knowledge about exercise periodization, 70.8% of professionals classified themselves as
having “moderate knowledge,” and 61.8% of students classified themselves as having “low knowledge”. Regarding
the contribution of undergraduate education to knowledge in the arega, it was classified as “low knowledge” and
“moderate knowledge” (38.5% each) among professionals, and 51.5% of students classified it as “low knowledge”
(Table 3).

Table 3. Self-reported level of knowledge about exercise periodization in rehabilitation by physical therapy professionals and students. Brazil, 2023-2024

Variables Professionals n (65) Students n (68)

Self-reported knowledge

No knowledge 3 (4.6%) 6 (8.8%)
Low knowledge 10 (15.4%) 42 (61.8%)
Moderate knowledge 46 (70.8%) 19 (27.9%)
Excellent knowledge 6 (9.2%) 1(1.5%)

Contribution of graduation

No knowledge 9 (13.8%) 9(13.2%)
Low knowledge 25 (38.5%) 35 (51.5%)
Moderate knowledge 25 (38.5%) 22 (32.4%)
Excellent knowledge 6 (9.2%) 2 (2.9%)

All variables were expressed in absolute frequency and percentage (%).

Regarding the use of exercise periodization concepts, 80% of professionals and 56.9% of students reported
using them in clinical practice. In addition, 78.5% of professionals and 54.9% of students reported prescribing
periodized exercises to patients. However, regarding the use of micro, meso, and macrocycle concepts in exercise
prescription, 81.5% of professionals indicated that they do not use them (Table 4).

Table 4. Application of periodization by physical therapy professionals and students on Exercise Periodization in Rehabilitation. Brazil, 2023-2024

Variables Professionals n (65) Students n (51)*
Use of concepts in clinical practice
Yes 52 (80%) 29 (56.9%)
No 13 (20%) 22 (43.1%)
Prescription of periodized exercises for patients
Yes 51 (78.5%) 28 (54.9%)
No 14 (21.5%) 23 (45.1%)

Use of micro, meso, and macrocycle concepts in exercise prescription
Yes 12 (18.5%) 7 (13.7%)

No 53 (81.5%) 44 (86.3%)

*17 students (1st-4th semesters) excluded; these semesters do not include supervised internships.
All variables were expressed in absolute frequency and percentage (%).
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In Graph 1, 86.2% of professionals answered correctly the question about exercise intensity. In the question about
linear periodization, 43.1% answered incorrectly. In the students' assessment, 58.8% answered the question about
linear periodization incorrectly, and 91.2% answered correctly the question about exercise intensity (Graph 2).

Graph 1. Frequency of responses regarding concepts of Exercise Periodization in Rehabilitation among physical therapy professionals (n = 65). Brazil, 2023-2024

86.2%
75.4%
61.5%
56.9% 523%
38.5% 43.1%
27.7%
20%
13.8% 16.9%
7.7% I
Training volume Exercise intensity Linear periodization Inverse linear Non-linear
periodization periodization

mRIGHT ANSWER WRONG ANSWER  ®“| DON'T KNOW"

All variables were expressed as percentages (%).

Graph 2. Frequency of responses regarding concepts of Exercise Periodization in Rehabilitation among physical therapy students (n = 68). Brazil, 2023-2024
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All variables were expressed as percentages (%).
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4. Discussion

To our knowledge, this was the first study to assess
the level of knowledge and application of exercise
periodization in rehabilitation among physical therapy
students and professionals. The results indicated that
self-reported knowledge was classified as low among
students and moderate among professionals. The
use of concepts such as microcycle, mesocycle, and
macrocycle was reported by a minority of participants,
although these concepts are structurally related to
training organization. A proportion of participants
reported prescribing periodized exercises, while the
consistent use of training cycle concepts was not
described. Incorrect responses were also identified in
questions addressing volume and intensity, elements
that are conceptually linked to exercise prescription.

The limited knowledge about exercise periodization
observed in the results is consistent with other
previously conducted investigations®22. A study
conducted among physical therapy internship
supervisors in Ireland showed that 66% of them
were dissatisfied with their level of knowledge
regarding exercise promotion and prescription. In
addition, during the focus group, one of the most
prominent themes was the physical therapist's
perception of their role™. Similar scenarios have
also been demonstrated in specific areas. In a study
involving 1,352 physical therapists from 56 different
countries, when asked about their perception and
competence in prescribing aerobic and resistance
exercises, a considerable portion reported difficulties
in prescribing aerobic and resistance exercises®.
Accordingly, most Australian physical therapists
have demonstrated poor knowledge of physical
activity and sedentary lifestyle guidelines', similar
to what has been reported in the United Kingdom?®
and in Israel'®. Although physical therapists report
promoting physical activity, the lack of knowledge
about physical activity guidelines is concerning?é,

Findings suggest that the lack of knowledge about
physical activity guidelines and exercise periodization
is not restricted to a single region or country; it is a
challenge faced by physical therapists in various parts
of the world'®2. If physical therapists have difficulty
with knowledge about physical activity, which is

broader and more accessible, they are likely to have
even more limitations in prescribing exercises, which
requires understanding of physiology, biomechanics,
training  principles, among other technical
aspects'®'820 |n developed countries such as Ireland,
there is already a recognized need for significant
reevaluation of physical therapy curricula to address
important gaps in content related to exercise
prescription and physical activity?. Accordingly, in
this sample, participants reported a low or moderate
contribution of undergraduate education to their
knowledge of exercise periodization in rehabilitation.
This perception highlights aspects of training that
warrant further investigation in relation to exercise
prescription competencies.

There is a need for reflection and reassessment of
physical therapy curricula worldwide, and it is crucial
to promote in-depth discussions about the role of the
profession and its future'>. This need is reinforced
whenwe considerstudiessuggestingthatpharmacists,
as accessible professionals in communities, should
have the knowledge to advise patients on exercise
prescription issues, such as frequency, exercise
dose, and intensity?>. This measure involves the
risk of holding professionals accountable who may
not have developed the minimum skills required to
plan and structure a therapeutic exercise program
and, therefore, ignores the therapeutic potential
of exercise for a range of health conditions®*%. It is
essential to consider that this will have significant
impacts on professional identity and will contribute
to the weakening of physical therapy™#.

The professional identity of the physical therapist is
built on an understanding of human movement®. An
emerging and important concept has been termed
the human movement system, which is an integrative
approach that focuses on the interrelationship
between the systems of the human body responsible
for movement. This proposal identifies the physical
therapistastheprofessionalresponsibleforidentifying
possible dysfunctions related to this system and for
proposing treatment'®, The prescription of exercises,
provided for in the periodization of physical exercises
in rehabilitation, becomes a crucial tool for its practice,
since periodization involves the systematic planning
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and structuring of exercise programs, considering the
specific needs of each patient®. The gaps identified in
knowledge and application of exercise concepts may
have implications for the consolidation of professional
identity. It is possible that historical elements may
help explain this phenomenon, since physical therapy
began as a technical profession'. Not so long ago, in
1960, doctors were the only professionals responsible
for diagnosis and prescribing interventions. Physical
therapists were only responsible for replicating
the exercises and other interventions proposed by
doctors, which were often suggested in a nonspecific
manner and were most likely less effective. There
was no professional identity that included physical
therapy diagnosis'>?. This historical context may
have contributed to conflicts in professional identity,
lack of clarity regarding the role of physical therapy
assessment, and lack of authority in prescribing
exercises, which is consistent with the findings of the
present study.

The main limitations of our study include the use
of an unvalidated instrument to assess the level of
knowledge and application of exercise periodization
in rehabilitation. The questionnaire did not undergo
a formal validation process, structured pretesting,
or expert evaluation. However, its construction was
basedonconsolidatedscientificreferencesonexercise
periodization, which informed the development of the
items and the definition of the answers considered
correct. The instrument also did not consider
variables related to the region of the country, type
of educational institution (public or private), or
postgraduate level of the participants, which limits
the characterization of the representativeness of
the sample and the extrapolation of the findings.
The sample was obtained for convenience, through
dissemination on social networks and a snowball
sampling strategy, which may be associated with
participation bias and limitations in terms of
representativeness. Data collection was performed
using an anonymous online questionnaire, which
may be associated with potential biases, such as the
possibility of consulting external sources (the internet
or books), despite instructions to respond without
consulting such sources. There were no technical
restrictions to prevent multiple submissions, nor was
it possible to estimate the response rate. In addition,
information  regarding academic  background
and professional experience was based on self-
reporting, without formal documentary verification.

Future research should advance the validation of
specific instruments to assess knowledge related to
periodization applied to physical therapy, as well as
explore teaching practices in universities, focusing on
improving curricula and more effectively integrating
this content into professional training. Additional
studies should also investigate educational strategies
that strengthen the application of periodization in
clinical practice and assess the possible repercussions
of these gaps on professional performance and the
consolidation of physical therapy in the field of health.
In this context, strengthening professional identity
and continuously improving technical knowledge
are fundamental to ensuring the quality of physical
therapy in the rehabilitation process.

5. Conclusion

The level of self-reported knowledge about exercise
periodization in rehabilitation was low among
students and moderate among professionals.
Physical therapy students and professionals
reported applying periodization concepts in exercise
prescription during clinical practice and internships,
although they did not use microcycle, mesocycle,
and macrocycle concepts in exercise prescription.
Error rates in essential concepts such as exercise
volume and intensity highlight weaknesses in
technical knowledge, suggesting that knowledge
about exercise periodization is limited, making it
essential to reflect on the curriculum and education
of these professionals.
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