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The start of rehabilitation directly affects the effectiveness of treatment. This is a quantitative,
exploratory, analytical, and cross-sectional study, with 618 Brazilian adults with spinal cord injury
(SCl). Participants were predominantly male (68.90%), with a mean age of 38.04 years (SD =9.85), with
higher education (49.50%), receiving social security benefits (63.60%), and with a monthly income of
up to 3 minimum wages (55.10%). The main cause of SCI was traffic accident (40.80%) and 58.70% of
the participants had paraplegia. Moreover, 19.40% had not undergone any rehabilitation and the mean
time to start rehabilitation after SCl was 17.68 months (SD =38.80). Participants with the highest level
of education were 4.30 times more likely to undergo rehabilitation. The results suggest that those

who were more educated and with higher income also had greater access to rehabilitation programs
and sought these programs earlier. In contrast, those with less resources had fewer opportunities for
rehabilitation. The optimization of referral systems in the health care network, outreach programs, and
a greater supply of rehabilitation centers can increase access to rehabilitation among people with SCI.
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Spinal cord injury (SCI) of traumatic or non-traumatic etiology is one of the most disabling and life-changing
conditions that can affect humans. This condition causes physical, psychological, and social alterations' and can
be classified as paraplegia or quadriplegia, according to the level of the lesion?.

People with SCI invariably need rehabilitation to develop and/or recover functionality and reach the highest
possible level of autonomy, social inclusion and participation®. Therefore, rehabilitation should be initiated as
early as possible to minimize the functional, psychological, individual, and family-related impacts and improve
the quality of life of the rehabilitated person®*-°. Any delay to the start of rehabilitation negatively interferes with
the effectiveness of treatment, leading to a further deterioration of the irreversible damage related to injury, and
hinders the individuals reentry into the job market’.

Therapeutic path, also referred to as therapeutic itinerary in Portuguese, is a term used to describe all the
activities undertaken by people who seek treatment for a disease or seek assistance at health care services and it is
always based on multiple perspectives®. The social anthropological literature uses therapeutic path to define this
process’. The paths taken by individuals seeking therapeutic care do not necessarily coincide with the pathways
predetermined by modern medicine or health services. The chosen path may include several subjective,
individual, and collective constructs related to the process of illness and forms of treatment, further influenced
by social and cultural factors, personal experiences, and the available health care services®1°.

For this study, therapeutic paths provided a framework against which to evaluate the effectiveness of health
service networks and the guarantee of access to these services. Moreover, this framework was adopted to detect
the need for educational and outreach health care programs, professional training, and the appropriateness
and adaptation of service flow®. Studies on the therapeutic paths of people with disabilities (PWD) aimed
at rehabilitation help identify the difficulties faced during the journey in search of health care!!. They also
promote the qualification of rehabilitation services in the current health care system and its service network!""12,
Therefore, in this study, the priority was identification of the therapeutic path undertaken by patients with SCI
in the different health care subsystems.
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The main purpose was to find answers to relevant questions regarding access of people with SCI to
rehabilitation services and the time elapsed from SCI onset to first exposure to rehabilitation services. Moreover,
the aim of this study was to identify whether participants had access to rehabilitation and to evaluate their
therapeutic path by analyzing the time elapsed between SCI and rehabilitation services (path time) while taking
into account income, sex, education, and other factors.

Method

This is a quantitative study, with an exploratory, analytical, and cross-sectional design. The research project was
approved by the Research Ethics Committee of the Ribeirdo Preto School of Nursing at the University of Sdo
Paulo of the proponent institution, in accordance with Resolution 466/12, of the National Council for Ethics in
Research of the Brazilian Ministry of Health, which addresses ethics in research with human beings, filed under
protocol No. CAAE: 07814219.6.0000.5393.

Data were collected nationwide via internet. In Brazil there is no database on people with SCI as in other
countries. The online questionnaire was widely disseminated by researchers from the Neurorehab research group
on social media (Facebook’, Instragram’, Whatsapp” Groups, blogs and websites), with disclosures directed to
groups with the research’s target audience of people interested in participating in research on spinal cord injury by
the organization in general. Furthermore, the invitation via the online form was published on the profiles of the
University and the research group. All participants in the present study confirmed acceptance and clarification
in the informed consent form. The sample consisted of Brazilian adults with SCI with internet access. Volunteers
from all over Brazil who enrolled between February and August 2018, were considered for the study. Participants
who did not fully complete the online form and/or declared they were under 18 were excluded from the study for
not meeting the eligibility criteria. A non-probabilistic sample was composed of the individuals who fulfilled the
eligibility criteria. Participants who did not fully fill out the online questionnaire and/or reported a date of birth
under 18 years of age were excluded from the study as they did not meet the eligibility criteria. The online form
was initiated by 966 people, of which 618 completed it and met the eligibility criteria.

An online questionnaire developed using the SurveyMonkey® platform, validated in a previous study,
was used for registration and data collection. This form consisted of 22 questions to describe the profile of
participants with SCI (traumatic and non-traumatic) and their therapeutic path. The profiles followed the format
adopted by the International Spinal Cord Society datasets (ISCoS)!! to enable future international comparative
studies. The online questionnaire, available at https://pt.surveymonkey.com/r/JG2SKK2, was widely publicized
on social media using posts directed at groups with the target audience of research and digital influencers who
post content related to PWD.

Data collected was transferred directly to the software Statistical Package for the Social Sciences, version 22.0,
and R, version 3.3.0.

For descriptive statistical data analysis, absolute and relative frequencies were estimated, while measures of
central tendency and variability were calculated as well. To determinate the association of categorical variables
income, education level, and level of injury were associated with rehabilitation (yes/no), the Fisher’s exact test was
used. The Mann-Whitney test was used to evaluate the significance between the variables therapeutic path time
(numerical variable) and sex (dichotomous categorical variable). The Kruskal Wallis test was used to compare
origin (categorical variable) with path time (numerical variable). The associations between the variables’ origin
and rehabilitation (yes/no) were determined using Pearson’s Chi-Square test. Lastly, the odds ratios (OR) were
calculated using contingency tables. A significance level of 0.05 (95%) was considered.

Results

The sample consisted of 618 participants with SCI, of which 426 (68.90%) were male and 192 (31.10%) were
female (Table 1). The age of participants ranged from 18 to 70 years old, with a mean of 38.04 years old (+9.85).
The mean age at the time of SCI was 28.14 years old (+10.24). The mean time of SCI was 9.3 years (+7.90).
Regarding the region of origin, 387 (62.60%) participants were from the Southeast, 105 (17.00%) from the South,
65 (10.50%) from the Northeast, 47 (7.60%) from the Center-West, and 17 (2.30%) from the North of Brazil.

The category of non-traumatic injuries (113, 18.30%) included congenital injuries (spina bifida/
myelomeningocele), infections, and neoplasms. The category of traumatic injuries (499, 80.70%) included
injuries from traffic accidents, firearm and knife injuries, falls, and diving in shallow water. Six participants
(1.00%) reported causes that were not classified, such as loss of movement without apparent cause. Regarding
the type of SCI, 386 (62.50%) had paraplegia and 232 (37.50%) had quadriplegia.

In terms of treatment in rehabilitation centers, 80.60% (498) reported that they were undergoing treatment.
However, 19.40% (120) had not yet undergone any treatment in rehabilitation centers (Fig. 1).

Regarding rehabilitation and income reported by the participants, the results revealed an association between
income and whether or not they underwent rehabilitation after SCI (p = 0.008, Fisher’s exact test).

The results also showed an association between education level and rehabilitation (p>0.001, Fisher’s exact
test), which highlights that participants with higher education levels are more likely to undergo rehabilitation
after SCI in a specialized center in neuropsychomotor rehabilitation. Moreover, participants with SCI and a higher
level of education (higher education or graduate studies) were 4.3 times more likely to undergo rehabilitation
than those with only high school or elementary/middle school diplomas.

According to the test, no association was found between rehabilitation and neurological level of impairment
related to SCI (p=0.116, Fisher’s exact test) and with region of origin (p>0.533, Pearson’s Chi-square test).

Regarding the therapeutic path time, the time from trauma (SCI) and onset of disorder to the start of
rehabilitation ranged from 0 to 316 months, with a mean of 17.68 months (+38.80). Of these participants,
50.00% started rehabilitation on average seven months after SCI. Furthermore, 11.80% (73) of the participants

Scientific Reports |

(2025) 15:9342 | https://doi.org/10.1038/s41598-025-87022-7 nature portfolio


https://pt.surveymonkey.com/r/JG2SKK2
http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Sex

Male 426 68.9 344 82 |15.64 (+32.26)
Female 192 31.1 154 38 [23.33(%52)
Education level

Elementary/middle school 78 12.6 49 29 | 35.24(66.9)
High school 232 37.5 177 55 |18.94(34.01)
Higher education 306 49.5 269 37 |13.14(33.09)
Not informed 02 0.4 - - |-

Monthly family income

Up to 1 minimum wage 105 17.0 77 28 |30.0(54.79)
Up to 2 minimum wages 132 214 101 31 |26.43(55.82)
Up to 3 minimum wages 103 16.7 81 22 | 16.79 (24.76)
Between 3 and 5 minimum wages | 114 18.4 99 15 | 13.98 (34.99)
Between 5 and 7 minimum wages | 50 8.1 43 7 8.05 (9.89)
More than 7 minimum wages 49 7.9 40 9 6.11 (7.48)
Not informed 65 10.5 57 8 9.46 (10.95)

Table 1. Distribution of participants according to biological and sociodemographic data, (n=618), Brazil.
Source: Author.

= Yes (undergoing rehabilitation after SCI)
= No (did not undergo rehabilitation after SCI)

Fig. 1. Sample distribution according to rehabilitation after SCI, (n=618), Brazil. Source: Author.

were able to start rehabilitation up to one month after SCI. Regarding their characteristics, they showed a higher
level of education and monthly salary income.

No statistically significant differences were observed between path time and sex (p>0.690, Mann-Whitney
test), region of origin (p=0.358, Kruskal-Wallis test), and type of SCI (paraplegia or quadriplegia) (p=0.139,
Kruskal-Wallis test). Education level and income were associated with path time (p > 0.001, Kruskal-Wallis test).

The means and medians in Table 2 showed that the higher the education level, the shorter the time elapsed
from the start of rehabilitation, that is, the shorter the therapeutic path (p20.001, Kruskal Wallis test).

Regarding the rehabilitation centers/services, the SARAH network was the most widely used service (Fig. 2).
It should be noted that specialized rehabilitation services offer services like Orthopedics, Developmental
Pediatrics, Neurological Rehabilitation, Neurosurgery, Reconstructive Plastic Surgery, Neurorehabilitation in
Spinal Cord Injury, Post COVID Rehabilitation, post-discharge follow-up, guidance and support groups. It
should be noted that the participants could indicate more than one option since some attend more than one
rehabilitation center.
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Education level Mean therapeutic path time (months) | Median therapeutic path time (months)
Elementary/middle school | 35.24 (+66.90) 12 (0-309)
High school 18.94 (+34.01) 8(0-271)
Higher education 13.15 (+33.09) 5(0-316)

Table 2. Association of Education level with time until start of rehabilitation (therapeutic path time), (n=618),
Brazil. Source: Author.

46.58%
(232)
23.49%
(117) 20.88%
(104)
13.05%
(65)
5.42%
27
Sarah Network  Other Centers Lucy Montoro AACD Private/Home

Network therapy

Fig. 2. Distribution of participants who undergoing rehabilitation according to the corresponding locations
(n=498), Brazil. Source: Author.

Discussion

Regarding the regional distribution of the participants in this study, a representative sample of 618 people with
SCI was obtained from all regions in Brazil. The predominance of males and young people with a mean age of
38 years corroborates the finding of other national and international studies'*!*. The main cause of SCI was the
occurrence of trauma (traffic accidents, firearm and knife injuries, falls, and diving in shallow water), which can
be associated with an increase in urban violence in Brazil. In contrast, in developed countries, the main cause of
SCl is falls, which is associated with an aging population!.

The evaluation of education level category showed that most of the participants had higher education,
considered above the average education level of the Brazilian population. This result can be related to greater
access to the Internet and information among people with higher education, which may have increased their
awareness of the research. In addition, most of the participants was from the southeast region of Brazil, with the
highest rates of education level and greater access to the Internet according to the National Household Sample
Survey (PNAD)".

In the 2017 continuous PNAD survey, of the 17.7 million people interviewed who did not have Internet
access, 28.70% reported financial reasons and 22.00% stated they did not know how to use the Internet!®.

In this study, most of the participants were able to undergo rehabilitation, even if after the optimal time, in
an average of 17.6 months between SCI and the start of rehabilitation. Associated with this delay in starting
rehabilitation, a considerable number (19.40%) has not even managed to visit a rehabilitation center to start
treatment. In Brazil, most people with spinal cord injuries go home and receive care from public services. The
time from start of rehabilitation found in this study was similar to the time reported in a study from the city
of Sio Paulo!"!®. In developed countries, patients continuously proceed with their therapeutic paths until
rehabilitation, without any interruption of treatment. An Italian study showed that patients who were treated
early (up to 30 days after SCI) had better functional recovery than those who took longer to start rehabilitation
(SCIVOLETTO; MORGANTTI; MOLINARI, 2005). Notably, several scholars emphasize the importance of early
rehabilitation to minimize functional, psychological, individual, and family-related impacts and improve quality
of life for the rehabilitated persons>*-7

The findings of these studies regarding “lack of access” to rehabilitation services and the long therapeutic path
time are serious and disturbing both for people with SCI and their families and for physical therapists. According
to Article 26 of Decree No. 6949 of 2009 Rights of Persons with Disabilities and their Optional Protocol, countries
should expand rehabilitation services and based on multidisciplinary assessments of the needs of individuals,
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initiate rehabilitation as early as possible, including access to devices and assistance technologies!”. Although
not evaluated in this study, the mood and emotions of young people with SCI when they first lose their mobility,
virility, work capacity, and, consequently, their autonomy should be considered when planning for early
rehabilitation treatment. Additionally, the sooner people with SCI start rehabilitation, the greater their chances
of preventing and treating complications related to SCI. Moreover, they can actively return to society, including
work-related activities, reestablish themselves financially, and become less dependent on social security, as well
as improve their quality of life and that of their families'!.

Regarding the right to rehabilitation, based on the assumptions established by Brazilian laws, Law No. 8080
of September 1990, Chapter II, Article 7, individuals must receive comprehensive care with equal rights and
access to health care information'®. In addition to the specialized centers, primary care networks should monitor
and provide resources to assist people with SCI, thus ensuring easy access. In this regard, easy access includes
care close to home for PWD and the provision of self-care training, which minimizes possible complications
associated with SCI. Thus, the referral of people with SCI from emergency care to arrival at the rehabilitation
center and return to the health services of their community of origin must be integrated and function as a
network. It should be noted that both the hospital network and primary care can and should refer these patients
to centers of greater technological complexity'. However, in reality, this network and the referral system of
people with SCI to rehabilitation centers do not always work effectively.

Another relevant finding about the timing of receiving rehabilitation services and time revealed a significant
association between timing of rehabilitation and education level and income. In this regard, participants with
SCI and a higher level of education (higher education or graduate studies) were 4.3 times more likely to undergo
rehabilitation than those with only elementary/middle or high school diplomas. The data also suggested that
participants with higher incomes were more likely to be able to undergo rehabilitation after SCI. This type of
association has already been identified in another Brazilian study, where participants with a higher level of
education tended to seek health services more frequently because they identified the importance of health care.
Also in this study, participants with higher income sought more preventive health care, while people with lower
income had higher hospital admission rates. This finding suggests that people with lower incomes are more likely
to seek emergency care than preventive care!':’,

The results suggest that people with SCI with higher education levels and income had more access and sought
rehabilitation centers earlier. In this regard, optimized referral systems in the health care network and increased
provision and outreach actions of available public rehabilitation centers would bridge this socioeconomic
gap and increase access to rehabilitation by people with SCI. Furthermore, respecting the eligibility criteria
for acceptance in specialized neuropsychomotor rehabilitation centers such as medical referral and diagnosis,
characteristics such as level of injury, time since trauma (or not trauma) and other clinical characteristics of
the person with SCI, are facilitators for faster initiation and acceptance to specialized rehabilitation services.
Notably, the most widely used specialized rehabilitation centers, regardless of income and education level, were
the public rehabilitation centers!®.

In particular, the most widely used rehabilitation centers were those of the SARAH (46.50%) and Lucy
Montoro (20.80%) networks. The SARAH network, where most of the participants sought rehabilitation,
provides high quality care and nationwide coverage, with nine rehabilitation centers in the cities of Brasilia,
Salvador, Sao Luis, Belo Horizonte, Fortaleza, Rio de Janeiro, Macap4, and Belém?!. The Lucy Montoro network,
the second most widely sought service, has units in the capital and in the cities of the interior of the state of
Séo Paulo, thus covering the Southeast region of Brazil, which is also the region of origin of most of the study
participants!®. Everyone has the right to the Unified Health System (SUS), however a small part of the population
has private care, as shown in Fig. 2 of this study. The distribution of specialized centers is not homogeneous
throughout Brazil. Most specialized services are found in large cities. Rehabilitation centers in Brazil are mostly
distributed in specific national regions, which may cause delays and lack of access to those who do not reside in
these regions. Additionally, despite the Brazilian health system being unified, there is difficulty in connecting the
hospital system with rehabilitation centers, making it a challenge for the patient.

In Brazil, the protocols of care and referral to rehabilitation centers are not widely standardized, thus causing
further delays to the start of rehabilitation of people with SCI. In reality, there is a shortage of rehabilitation
programs in relation to the number of patients. Moreover, in the initial stage of treatment, health workers in
Brazil are not appropriately trained to refer patients with SCI as soon as possible to a specialized rehabilitation
center.

Study limitations

The study provides an overview of people with SCI in Brazil. One limitation of this study was online data
collection, which excludes all people with SCI who do not have Internet access. However, 74.90% of the Brazilian
population reportedly has Internet access and online data collection facilitates the participation of wheelchair
users®2. The present study was carried out by only volunteers registered on the surveymonkey platform, limiting
the general panorama of people with spinal cord injuries in Brazil. Furthermore, the veracity of the information
collected, as it was self-declared by the participants, could not be proven with other means of information from
the participant.

The questionnaire was self-answered (by the participant himself) and the researchers did not have access to
the electronic medical records, limiting access to some important variables for analysis.

Studies on therapeutic paths are relatively recent. The way people live and their life context result in a wide
variety of therapeutic paths in societies”!®. Although not addressed in the present study, the influence of the
social network may facilitate the use of various forms of care and its conformation may modify the therapeutic
path. Previous studies have highlighted the importance of a consistent and positive network of family, neighbors,
friends, and health care workers*!622,
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Final considerations

It is emphasized that the present study is pioneering in Brazil, and was possible identified important aspects of
the therapeutic path of people with spinal cord injury (SCI), such as the long time elapsed from onset to the start
of rehabilitation. Almost 20.00% of the participants reported they had not yet undergone rehabilitation after SCI.
The results suggest that people with SCI with higher education levels and income had greater access and sought
rehabilitation centers earlier. In this regard, optimized referral systems in the health care network and increased
provision and outreach actions of available public rehabilitation centers could bridge this socioeconomic gap
and increase access to rehabilitation by people with SCI.

Data availability
Data Availability The datasets generated during and/or analyzed during the current study are available from the
corresponding author on reasonable request.
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