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Abstract: This study aimed to analyze the temporal trend in the workforce density
of Physical Education Professionals in the three levels of healthcare in the Brazilian
Unified Health System (UHS) from 2008 to 2022. An ecological time series study was
conducted using data from January 2008 to December 2022 from the National Health
Establishment Registry. The sample consisted of Physical Education Professionals
who provide services within the UHS. Segmented linear regression analysis was
performed using Joinpoint Regression Program software. The density of Physical
Education Professionals in the three levels of healthcare increased from 2008 to
2022, with the largest increase observed in Primary Health Care (13.8%). It was
also noted that the UHS relies on the workforce of Physical Education Professionals,
although with low density, across the three levels of healthcare.
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1 INTRODUCTION

Recognition of the importance of promoting physical activity has increased
globally, however, a significant portion of the population still does not meet the
recommended weekly levels (Guthold et al., 2018), which also occurs in Brazil (Brasil,
2022a). These practices are a crucial factor in preventing major diseases and health
issues that affect the population (Ding et al., 2016; Guthold et al., 2018; Lima, 2019;
WHO, 2020), with significant economic repercussions for healthcare systems (Ding et
al., 2016). Moreover, physical activity has the potential to contribute to the reduction of
global warming and is associated with human development (Salvo et al., 2021). This
has more recently led to the identification of these practices as a relevant factor in
achieving the sustainable development goals in the 2030 agenda, in addition to being
regarded as a fundamental right (UNESCO, 2015).

In Brazil, the promotion of physical activity was primarily institutionalized
as a federal public health policy in 2006, with its inclusion in the National Health
Promotion Policy. Since then, various initiatives have been developed, including the
establishment of the Health Academy Program in 2011 (Brasil, 2023a), particularly in
Primary Health Care (PHC). Such actions have led to the inclusion of these practices
as targets in strategic action plans for addressing non-communicable diseases and
health issues in Brazil (Brasil, 2011, 2021a).

Beyond the Health Academy Program and initiatives in PHC, the inclusion of
physical activity practice at all three levels of healthcare within the Unified Health
System is significant. These levels include, in addition to PHC, Specialized Outpatient
Care (SOC) and Hospital Care (HC), and involve professionals from various higher
education backgrounds, forming an interprofessional team (Malta et al., 2014),
which includes Physical Education Professionals (PEPs). In this context, PEPs
could be strategic in facilitating physical activity, as they are responsible for planning,
coordinating, programming, organizing, supervising, and preparing technical,
pedagogical, and scientific reports, among other activities. PEPs also participate in
interdisciplinary and multidisciplinary teams, all within the fields of sports and physical
activities (Brasil, 1998). Thus, it is essential to understand and plan the workforce of
PEPs with a flexible and integrated approach that aligns with productivity and skill.
To achieve this, the recruitment of the health workforce should consider the health
characteristics of the country and the facilities, ensuring at least the minimum number
of professionals necessary to guarantee adequate healthcare and support for the
population (Asamani et al., 2021; Lopes; Almeida; Almada-Lobo, 2015). It is important
to note that we do not advocate for the requirement of a PEP as a condition for
accessing these practices. However, it is undeniable that the presence of a PEP is
closely associated with ensuring access to this right.

Therefore, understanding the availability of PEPs as part of the health workforce
within the UHS, considering the density of these professionals and the standard weekly
working hours of 40 hours, is crucial for developing health promotion policies through
guidance and ensuring access to physical activity. This understanding enhances
access, helps reduce inequities, strengthens disease prevention, and improves
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well-being and quality of life. Additionally, this information could contribute to better
management of the UHS. Thus, the current study aimed to analyze the temporal trend
in the density of the PEP workforce across the three levels of healthcare within the
UHS in Brazil from 2008 to 2022.

2 METHODS

This is an ecological time-series study on the integration of PEPs within the
UHS.

Data collection was carried out according to the following steps: 1) The
NRHE (National Registry of Health Establishments) database, by occupation, was
downloaded (NRHE - Individuals), from January 2008 to December 2022, using the
script developed by Saldanha (2019), applied using RStudio version 1.2; 2) Data
were filtered using the “CBO” field; 3) Subsequently, using the “PROF_SUS” field,
only professionals affiliated with the UHS were selected; 4) Information regarding the
unit type “TP_UNID” was aggregated into the categories of PHC, SOC, and HC; and
finally 5) The weekly working hours for each type of establishment were summed and
the result was divided by 40.

NP = x/40
where: NP = number of professionals/40 hours
x = individual working hours

The sample consisted of PEP working within the UHS at least at one of the
three levels of healthcare, and who were properly registered in the National Registry
of Health Establishments." For this study, all Brazilian Classifications of Occupations
for PEP were considered. The classifications with available working hours in UHS
establishments were: physical evaluator (224105), physical trainer (224120), physical
education professional in health (224140), physical education teacher in elementary
education (231315), physical education teacher in secondary education (232120),
physical education teacher in higher education (224410), athlete trainer (224115),
and professional football coach (224135).

To avoid and correct potential biases, analyses were standardized for a
40-hour working week, given that there may be varying work schedules among
health professionals. This approach aligns with the World Health Organization’s
recommendation to standardize working hours in workforce studies to achieve
consistency (WHO, 2023).

The PEP workforce was calculated by summing the total weekly working
hours and dividing this by 40 hours per week for each month and year studied.
Subsequently, the density of professionals per 10,000 inhabitants was calculated
for each month and year analyzed (WHO, 2017), considering the total workforce
for this professional classification for each month and year, divided by the Brazilian
population; the population estimates were based on the 2010 Census data due to
the lack of more recent estimates. Therefore, the source of the estimated population

1 National Registry of Health Establishments. Available at: https://cnes.datasus.gov.br/.Accessed on: Jan. 20, 2024.
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data for the period from January 2008 to December 2022 was the Brazilian Institute
of Geography and Statistics (IBGE) (Brasil, 2023b).

The services considered at each level of care were: 1) PHC: health posts,
health centers/basic units, mixed units, land mobile units, riverine mobile units, family
health support centers, Health Academy, home care, residential care units, basic
health units, home care units, disease and illness prevention and health promotion
center and health support facilities; 2) SOC: polyclinics, isolated offices, specialty
clinics/centers, psychosocial care centers, rehabilitation units, psychosocial care
units, special therapies units, outpatient clinics, diagnostic support units, and worker
health reference centers; 3) HC: general hospitals, specialized hospitals, day hospitals
(isolated), and normal obstetric and neonatal assistance hospitals and centers.

The analysis of temporal trends in the density of PEP was conducted through
annual averages of the PEP working 40 hours per week per 10,000 inhabitants in
Brazil. Segmented linear regression analysis (joinpoint regression) was performed
using the Joinpoint Regression Program, version 5.0.2, where the average annual
percentage change was estimated with a 95% confidence interval. The final model
selected was the best-fitting model, with the Annual Percentage Change (APC) based
on the trend of each segment, to assess whether these values were statistically
significant (p<0.05). To quantify the trend over the analyzed years, the Average Annual
Percent Change (AAPC) was calculated, which is based on the geometric mean of
the APC trends, with equal weights for the lengths of each segment within the fixed
interval. Significance tests used were based on the Monte Carlo permutation method
and the calculation of the annual percentage change in the ratio, using the logarithm
of the ratio (Kim et al., 2004).

To estimate the population per PEP working 40 hours per week per 10,000
inhabitants, the total number of PEPs working 40 hours per week was summed for
each year. This sum was then divided by the Brazilian population, using the 2010
Census population estimate. This process was repeated for all years across the three
levels of healthcare.

3 RESULTS

The density of PEPs across the levels of healthcare varied in the country from
January 2008 to December 2022. In January 2008, the density per 10,000 inhabitants
was 0.0008 in PHC, 0.0016 in SOC, and 0.0017 in HC. By December 2022, these
figures had increased to 0.2887 in PHC, 0.0541 in SOC, and 0.0224 in HC (Figure 1).
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Figure 1 - Temporal trend in the density of Physical Education Professionals per 10,000 inhabitants
across the three levels of care in Brazil, 2008 to 2022.
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Source: Author’s work based on data from NRHE and IBGE

From 2008 to 2022, there was an estimated increase of 10.73% in the Brazilian
population. The values related to this increase and the evolution of the average annual
rates of PEP can be observed in Table 1.

Table 1 — Estimates of the Brazilian population and average annual rates of Physical Education
Professionals per 10,000 inhabitants across the three levels of care, 2008 to 2022.

PEP rate = PEP rate PEP rate
working working 40 working 40 Density of Density of Density of

Year Population 0\ surs hoursin  hoursin PEPin PHC PEPinSOC PEP in HC

in PHC SoC HC
2008 191,513,595 223.57 118.64 65.14 0.01166 0.00619 0.00340
2009 193,528,069 642.96 243.39 98.61 0.03322 0.01258 0.00510
2010 195,488,139 1031.74 349.37 113.92 0.05278 0.01788 0.00583
2011 197,393,721 1772.90 430.84 141.78 0.07421 0.02183 0.00718
2012 199,244,754 2001.09 519.76 176.42 0.10046 0.02609 0.00886
2013 201,041,158 711.03 509.50 186.24 0.05772 0.02536 0.00927
2014 202,782,873 453.43 441.40 185.66 0.02971 0.02200 0.00916
2015 204,469,821  366.69 407.43 202.81 0.01795 0.01994 0.00992
2016 206,101,937  269.32 365.33 204.86 0.01307 0.01773 0.00994
2017 207,679,148 214.53 331.81 208.44 0.01033 0.01598 0.01004
2018 209,201,383 174.99 286.56 193.17 0.00837 0.01370 0.00924
2019 210,668,572 152.04 267.29 188.16 0.00722 0.01269 0.00893
2020 212,080,646 140.24 261.74 222.74 0.00661 0.01235 0.01050
2021 213,437,534 139.27 252.62 246.77 0.00653 0.01184 0.01157
2022 214,739,163 2997.64 672.97 359.06 0.13943 0.03132 0.01672

Source: Author’s work based on data from NRHE and IBGE
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When observing the temporal trend in the average annual rates of the PEP
workforce in Brazil across the three levels of healthcare, a significant non-linear
growth was noted from 2008 to 2022. The most substantial increase occurred in PHC
(13.8%), followed by HC (11.2%) and SOC (9.2%) (Table 2).

Table 2 - Temporal trend of average annual rates of distribution of Physical Education Professionals
across the three levels of UHS per 10,000 inhabitants, Brazil, 2008 to 2022

Brazil
Seg. Starting Final APC AAPC
year year

1 2008 2011 92.0*

Primary Health Care 2 2011 2020 -30.0* 13.8*
3 2020 2022 361.3*
1 2008 2012 39.8*

Specializcecc!a??bulatory 2 2012 2020 11.8* 9.0+

3 2020 2022 56.7*
1 2008 2012 26.1*

Hospital Care 2 2012 2020 0.7 11.2*
3 2020 2022 28.4*

Legend: Seg: Segment; Starting year: Starting year of segment; Final year: Final year of segment; APC: Annual
Percent Change; AMPC: Average Annual Percent Change; * Statistically significant at the 5% level.
Source: Author’s work based on data from NRHE and IBGE

4 DISCUSSION

All three levels of healthcare involve the work of PE professionals, and changes
in the density of these professionals were observed in Brazil over the years studied. One
notable pattern is the trend for growth up to approximately 2011, particularly evident
in PHC (92.0%), followed by a further increase from 2020 (361.3%), highlighting non-
linear growth in the density of PEPs during the studied period.

It is essential that workforce planning is precise and executed in a timely
manner, taking into account potential challenges in the implementation of health
sector policies (Lopes; Aimeida; Almada-Lobo, 2015). The size of the health workforce
relative to the population is a significant indicator of the availability of human resources
for the population (Karan et al., 2021). In PHC, between 2007 and 2020, there was
an increase in the density of several health professionals, including physiotherapists
(10.8%), speech therapists (7.6%), psychologists (6.8%), and occupational therapists
(28.3%) (Silva et al., 2021). However, for PEPs, there was a decrease in density
during a specific time frame within this period, namely from 2011 to 2020.

It is important to note that, as briefly mentioned, although physical activity
should be integrated into the work process of any health professional, for example
through counseling (Brasil, 2022a), there is a closer association of PEPs with this
topic. Thus, the benefits can be maximized through individual or group guidance
for users (Carvalho et al., 2023), culminating in the prevention and management of
chronic conditions and improving the quality of life of UHS users. However, when

KR
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considering the 40-hour working week parameter, the current study presents data
showing a decrease in the density of PEPs in PHC between 2011 and 2020, followed
by a subsequent increase.

Based on the health, social, economic, and environmental benefits of physical
activity (Ding et al., 2016; Messing et al., 2021; Salvo et al., 2021; WHO, 2020), the
high prevalence of individuals who do not meet the recommended levels of physical
activity necessitates comprehensive public health measures in a multi-sectoral and
interprofessional manner, in order to expand interventions capable of ensuring access.
One such measure is the increased integration of PEPs and, consequently, a higher
density of these professionals at various levels of UHS care. This can be strategically
transformative, contributing to increased physical activity among the population, thus
promoting a right and, subsequently, reducing public health impacts.

Different programs and actions within the UHS, particularly in PHC, are
related to the integration of PEPs. At the federal level, notable initiatives included the
multiprofessional teams known as the Family Health Support Centers until 2019, and
the Health Academy Program, which may have contributed to the increase in the rates
of this professional from 2008 to 2012.

Between 2021 and 2022, there was a significant increase in the density of
PEPs in PHC, likely due to the resumption of in-person activities following the most
acute and complex phase of the COVID-19 pandemic. This resurgence can be
attributed to the progress in vaccination and other measures that facilitated the return
to activities. Carvalho et al. (2023) observed a reduction in the number of physical
activity programs in 2020, followed by increases in 2021 and 2022.

Similarly, the introduction of federal incentives for offering physical activity in
health units (Brasil, 2022b) anticipates the hiring of PEPs in PHC, which may have
contributed to the increase in PEP density in PHC, starting from mid-2022.

In 2023, there was a return of multiprofessional teams, now called e-Multi
(Brasil, 2023c), consisting of health professionals from various fields who work in
an integrated and complementary manner with other PHC teams. This represents a
promising scenario for the potential increase in the density of PEPs in PHC.

In the context of SOC, where PEPs make significant contributions but remain
under-recognized, there are still challenges to address. For example, a study
conducted at a Psychosocial Care Center in Goiania identified that one of the main
challenges for PEPs is working in an intersectoral manner. In addition, PEPs face
prejudice and limited encouragement from other professionals and users in the facility
(Furtado et al., 2017).

The PEP is responsible for individually prescribing the volume and intensity of
physical activity based on examination results and assessments. Aiming to enhance
the patient’s physical capacity and safely achieve benefits (Vieira, 2013), the PEP can
also incorporate other elements of corporal culture into the care process. In HC, the
PEP can promote physical activity through workplace gymnastics for hospital staff and
physical conditioning exercises for patients, aiming to improve their health outcomes
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(Vieira et al., 2023). A clear and fundamental example is engaging hospitalized
children in activities that promote physical movement, such as using active video
games and hospital playrooms. These can be considered strategies to achieve health
goals, encompassing physical, mental, and social well-being (Carvalho; Freitas,
2018). In HC, initiatives from university hospitals have gained prominence, such as
the physical reconditioning program at the Hospital de Clinicas of the Universidade
Federal do Triangulo Mineiro. This program focuses on caring for post-COVID patients
with cardiorespiratory complications, patients who have undergone bariatric surgery,
as well as patients with other illnesses. The services are provided in individual or
group sessions, managed by the PEP at the facility and PEP residents from the
multiprofessional residency program (Miranda et al., 2023).

A study conducted by Vieira et al. (2023) identified an increase in the number
of residents and PEPs in the UHS from 2007 to 2021. However, despite using the
same database as the current study, the authors did not analyze density or consider
the standardization of working hours. Bandeira et al. (2022) believe that an insufficient
number of PEPs to promote physical activity for the population using health services,
along with the possibility of facing vulnerable conditions due to often precarious
employment contracts, contributes to this issue. This perspective is supported by Vieira
et al. (2023), particularly in PHC, where PEPs face challenges related to salaries,
infrastructure, and organizational issues, and constitute only a small segment of the
workforce (Bandeira et al., 2022).

Strategically, it is understood that PEPs can help expand access and increase
physical activity among the population. According to Vigitel, in 2021, only 36.7%
of Brazilian adults met the recommendation of 150 minutes per week of moderate
or intense leisure physical activity (Brasil, 2022c). Considering that such practices
contribute to the prevention and treatment of various diseases, it is crucial to create
and expand public policies at the federal, state, and municipal levels. Although there
was an increase in physical activity levels from 2011 to 2022, as outlined in the strategic
action plan for addressing chronic diseases and non-communicable conditions in
Brazil, the fact that only one third of the adult population is physically active indicates
the need to further promote physical activity. This remains a key focus in the ongoing
planning of the UHS for the period from 2021 to 2030 (Brasil, 2011, 2021a).

In the context of ensuring qualified access to physical activities for the Brazilian
population, the Ministry of Health launched the Guia Brasileiro de Atividade Fisica para
a Populacéo Brasileira (Brazilian Physical Activity Guide for the Brazilian Population),
which emphasizes the vital role of the health sector in promoting physical activity (Brasil,
2021b). Although this guide does not place the responsibility for promoting physical
activity solely on PEPs, it undeniably highlights their prominent role. Therefore, actions
that encourage greater integration of PEPs into the UHS are important to ensure that
the population has access to these practices with the guidance and supervision of a
qualified professional. This approach allows other health professionals to support the
initiation or maintenance of a more physically active lifestyle.
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Several limitations should be considered in the current study. Secondary data
may present potential recording issues, even though official Brazilian data covering
all health establishments in Brazil were used. Over the years included in the study,
the Brazilian Classification of Occupations was updated from the provisional 2241-E1
to 2241-40. This change may result in potential bias in the data, such as the loss of
records for some registered professionals. The estimate of the Brazilian population
used in the data analysis was based on the 2010 Census data, due to the absence
of an annual or more recent Census at the time of data analysis. The potential of
studies like the current work lies in their importance in helping both the population and
public agencies to understand the availability of PEPs within the UHS, highlighting
the possibility of increasing the density of these professionals across various levels
of healthcare, as a strategy to meet goals for increasing physical activity among the
Brazilian population, thereby enhancing health benefits.

In addition to the challenge of increasing the number and consequently, the
density of PEPs in the three levels of health care in the SUS, despite the fact that their
work can be associated with health promotion and the prevention of diseases and
illnesses, their practical experience in UHS health services is relatively low, particularly
in SOC and HC. This situation presents challenges for professional training and
defining the role of PEPs within these services. The PEP role encompasses all levels
of healthcare, including prevention, promotion, protection, education, intervention,
recovery, rehabilitation, treatment, and palliative care. Thus, the involvement of PEPs
in the UHS aligns with public health policies that increasingly recognize physical
activity as a public health tool and an interdisciplinary action (CONFEF, 2020; Vieira,
2013). Initiatives and actions that are currently underway (Brasil, 2022b, 2023c;
Miranda et al., 2023) suggest a potential increase in policies aimed at integrating
these professionals into the UHS and underscore the importance of their role with the
population in the coming years.

5 FINAL CONSIDERATIONS

Although there is no parameter for direct comparison, we consider the density
of PEPs working 40 hours per week per 10,000 inhabitants to be low in terms of
addressing the challenge of expanding access to physical activity for the Brazilian
population. Given that the World Health Organization goal, which has been committed
to by member countries, is to enhance promotion and engagement in physical activity,
the current density of PEPs in the UHS, along with the observed decline over the years,
is insufficient to significantly increase access to these practices with professional
guidance. The authors believe there is an expectation for an increased PEP presence
in PHC due to federal financial incentives for implementing physical activity programs
in PHC, which have already shown progress according to the analyzed data, as well
as through multiprofessional teams, where PEPs could be included.
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Resumo: O objetivo deste trabalho foi analisar a tendéncia temporal da densidade
da forga de trabalho de Profissionais de Educagao Fisica nos trés niveis de atencgao
a saude do SUS no Brasil, 2008-2022. Estudo de caracteristica ecolégica de série
temporal, foram utilizados dados de janeiro de 2008 a dezembro de 2022 do Cadastro
Nacional de Estabelecimentos de Saude. A amostra foi composta por Profissionais
de Educacao Fisica que realizam atendimentos no SUS. Foi realizada a analise
de regressao linear segmentada no software Joinpoint Regression Program. Foi
identificado o crescimento da densidade de Profissionais de Educagao Fisica nos
trés niveis de atencdo a saude de 2008 a 2022, em que o maior aumento foi na
Atencgéo Primaria a Saude (13.8%). Identificou-se que o SUS conta com a forga de
trabalho do Profissional de Educacao Fisica, porém com baixa densidade nos trés
niveis de atengao a saude.

Palavras-chave: Profissional de Saude. Recursos Humanos em Saude. Atividade
Fisica. Promogéo da Saude.

Resumen: El objetivo de este trabajo fue analizar la tendencia temporal de la
densidad de la fuerza laboral de Profesionales de Educacion Fisica en los tres niveles
de atencién médica del Sistema Unico de Salud (SUS) en Brasil, en el periodo de
2008 a 2022. Se llevé a cabo un estudio ecoldgico de series temporales utilizando
datos del Registro Nacional de Establecimientos de Salud desde enero de 2008 a
diciembre de 2022. La muestra estuvo compuesta por Profesionales de Educacién
Fisica que prestan servicios en el SUS. Se realizdé un analisis de regresion lineal
segmentada utilizando el software Joinpoint Regression Program. Se identificd
un crecimiento en la densidad de Profesionales de Educacion Fisica en los tres
niveles de atencién médica de 2008 a 2022, con el mayor aumento ocurriendo en
la Atencion Primaria de Salud (13.8%). Se observo que el SUS cuenta con la fuerza
laboral de Profesionales de Educacién Fisica, aunque con una baja densidad en los
tres niveles de atencion médica.

Palabras clave: Profesional Sanitario. Recursos Humanos. Actividad Fisica.
Promocion de la Salud.
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