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Surveying people with spinal 
cord injuries in Brazil to ascertain 
research priorities
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Scientists are concerned that the research they conduct accurately portrays the needs of people living 
with spinal cord injuries (SCI). As such, this study set out to investigate the main problems faced by 
people with SCI and their expectations for research. This quantitative, exploratory, analytical, and 
cross-sectional study was carried out online, with a non-probabilistic sample of 618 Brazilian adults 
with SCI who had registered voluntarily to participate in the research of the Neurorehab group. The 
virtual questionnaire consisted of 22 questions based on ISCOS Data Sets. The majority (68.9%) of 
participants were male, with higher education or a post-graduate qualification (49.5%). Most injuries 
had experienced traumatic injuries (78.5%) and 58.7% were paraplegic. The mean age was 38.04 years 
(SD = 9.85). The main difficulties faced after SCI were locomotion/accessibility (70.9%), neurogenic 
bladder (68.8%), neurogenic bowel (48.2%), and sexuality (36.1%). The highest demand was for 
experimental studies on stem cells (22.5%), rehabilitation (14.2%), and cures (13.9%). Most (84.3%) 
of those who reported sexuality problems after SCI were men (p = 0.013). The findings obtained 
empower people with SCI by enabling them to influence the agenda of scientific research based on 
their expectations and difficulties. This survey will also aid organizations to engage stakeholders to 
implement a comprehensive SCI management program.

Spinal cord injury (SCI) is associated with changes in health and functionality. This can lead to functional com-
promise and social restrictions, as a result of health problems or accessibility difficulties in the environment in 
which they live1,2. The quality of life of people living with SCI is influenced by the impaired functions of motor, 
autonomic nerve system, intestinal, bladder, and sexual, which have a substantial impact on the well-being of 
these individuals, in addition to other social aspects of life, such as relationships, emotional factors, and access 
to the labor market1–3.

The actions of the World Health Organization (WHO) and recent research have elucidated the value of reha-
bilitation as a key health strategy of the twenty-first century4. Particularly considering the aim of rehabilitation 
to "optimize functioning and reduce disability", according to the International Classification of Functioning, 
Disability and Health (ICF), as a starting point4. Autonomy and social participation are the ultimate goals of 
rehabilitation. Autonomy is associated with the capacity of people to make decisions about their own lives, 
constructing and generating strategies of self-care and self-control5. Therefore, it makes sense for people with 
SCI, including from an ethical point of view, to actively participate in the course of research on SCI and reha-
bilitation, identifying problems and strategies that could work for them, and making them essential partners 
for researchers in this area. This alludes to the celebrated Oliver, advocate of the social model of disability, who 
defended the idea that much of the inconvenience and difficulty of living with a disability is not an inherent 
feature of the disability itself, but a failure of society to adapt to the needs of disabled people. Also coined the 
term "Emancipatory disability studies" by which meant that researchers must not be "parasites" but instead serve 
the interests of disabled people6.

Previous experiences around the world have shown that clinical practices obtained through the inclusion 
of users in the process improve care and advance the base of knowledge in the ***field7–9. One example is the 
Public and Patient Involvement program in the United Kingdom, which helps to identify relevant research top-
ics, improve the appropriateness of research results, and ensure that research findings are shared with society7. 
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Engaging these stakeholders actively in discussions on patient involvement early in the agenda‐setting process 
and keeping them informed about the outcomes help to build enduring partnerships8,9.

Recent international publications have indicated that the opinions, values, expectations, and fears of individu-
als with SCI may be a valuable resource for scientists and clinicians in this field of research, but are frequently 
overlooked8–10. In Brazil, there is a knowledge gap in this sense, international multicentric research is mostly 
related to the perception of quality of life of people living with SCI11.

The present study aims to ensure that the patient’s opinion is considered in future scientific studies and in 
the development of clinical trials, also in Brazil. In light of the above, and to support the participation of people 
with SCI in the scientific process, this study aims to identify and analyze the main problems/difficulties faced 
after spinal cord injury and the topics suggested by participants with SCI for future research. It is hoped that 
this study will guide the forthcoming investigations of Brazilian research groups working with the rehabilitation 
of people with SCI.

Method
This is a quantitative, exploratory, analytical, and cross-sectional study. The research project was approved by 
Universidade de São Paulo’s Comitê de Ética e Pesquisa-CEP (Research Ethics Committee), as per the Health 
Ministry’s Conselho Nacional de Ética em Pesquisa (National Council for Ethics in Research) Resolution 466/12, 
which addresses ethics in research with human beings under protocol no. CAAE: 07814219.6.0000.5393. All 
research was performed in accordance with relevant guidelines/regulations, and informed consent was obtained 
from all participants.

Data for this study were collected online from participants across Brazil. A non-probabilistic sample was 
composed of 618 Brazilian adults with spinal cord injury and internet access who had registered voluntarily to 
participate in research on SCI and were on the database of the Núcleo de Pesquisa e Atenção em Reabilitação 
Neuropsicomotora—NEUROREHAB (Nucleus for Research and Care in Neuropsychomotor Rehabilitation) 
research group. Participants who did not completely answer all the questions on the questionnaire were excluded. 
The online form was started by 966 people, 618 of whom completed it and met the eligibility criteria. The response 
rate was 64%, with an average form completion time of 11 min.

An online form was used for voluntary registration, which was created on the Survey Monkey® virtual plat-
form and validated in a previous study. The virtual form, which can be visualized at https://​pt.​surve​ymonk​ey.​
com/r/​cadas​troLM_​NEURO​REHAB_​publi​cacoes was widely promoted on social media, with posts directed at 
groups with the target audience of the research and digital influencers in the circle of people with disabilities. The 
questionnaire developed to characterize the profile of the participants consisted of 22 questions based on ISCOS 
Data Sets11. Question 20 on the form proposed that the participants offer opinions on the topics of research they 
would like to see conducted in the area of SCI. However, during data collection, it was noted that many of the 
participants were focusing only on experimental research (stem cells) when answering this question. Therefore, 
an optional question was added to the form in which the participants were asked about the main difficulties/
problems they faced after SCI.

The data collected through the SurveyMonkey® platform were transferred directly to the Statistical Package 
of Social Science version 22.0 (IBM, 2013) and R version 3.3.0 (R CORE TEAM, 2016) statistical programs.

Two meetings were held among the specialists to organize the collected data based on the similarity of the 
cited topics, as follows: a meeting to define the categories; individual work to analyze said categories; and a meet-
ing to reach a consensus on the categories and adjust the nomenclature.

Descriptive statistics were employed to analyze the data through absolute frequencies and calculation of the 
mean, median, percentage, standard deviation, minimum and maximum. Contingency tables and Pearson’s Chi-
Squared test were used for the categorical variables. The Mann–Whitney test was used for comparison between 
the problems/difficulties after SCI (categorical variable) and age and time since SCI (numerical variables). The 
significance level was 0.05.

The datasets generated and analysed during the current study are not publicly available due have been col-
lected ensuring their anonymity, but are available from the corresponding author on reasonable request.

Results
Participants.  The sample was composed of 618 participants, 426 (68.9%) of whom were male and 192 
(31.1%) female. The age of the participants ranged from 18 to 70 years, with a mean of 38.04 years (± 9.85).

Regarding region of origin, 387 (62.6%) participants were from the Southeast of Brazil, 105 (17%) from 
the South, 65 (10.5%) from the Northeast, 47 (7.6%) from the Central-West, and 17 (2.3%) from the North. 
Regarding level of education, 306 participants (49.5%) reported complete or incomplete higher education, 232 
(37.5%) declared complete or incomplete secondary education, 78 (12.6%) had complete or incomplete primary 
education, and 0.3% did not respond.

In relation to the level of the spinal cord injury, 301 (48.7%) participants reported an injury at the thoracic 
level, 232 (37.5%) at the cervical level, 53 (8.6%) at the lumbar level, and 32 (5.2%) at the sacral level. The most 
SCI causes were traumatic 485 (78.5%). The mean time since the spinal cord injury was 9.3 years (± 7.9). The 
mean age at the time of SCI was 28.14 (SD = 10.24).

Research topics cited by the participants.  A total of 496 (80.3%) participants expressed the research 
topics that they would like to see addressed in forthcoming studies on SCI and rehabilitation. The responses were 
organized into 12 categories selected by three specialists with experience in the area of rehabilitation. The most 
cited were stem cell research 144 (23%), rehabilitation 91 (15%), and cure 89 (14%), among others (Table 1).

https://pt.surveymonkey.com/r/cadastroLM_NEUROREHAB_publicacoes
https://pt.surveymonkey.com/r/cadastroLM_NEUROREHAB_publicacoes
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It should be highlighted that each participant could indicate more than one research topic, resulting in a total 
number of responses of 818 from the 496 individuals that answered the question.

The others category (10%) (Table 1) covers topics that were cited by the participants but were not included 
among the other topics, as they appeared less frequently. This option included wounds/skin (9), myelitis (11), 
spasms (11), and other responses that did not fit into any of the other categories (29).

Main difficulties faced after SCI listed by the participants.  As previously described, not all the 
research participants had the opportunity to answer the question on difficulties after SCI since it was added to 
the form after data collection had begun. Thus, after inclusion, 172 participants viewed the question and 141 
(81.2%) responded. The responses to the main problems and difficulties faced after spinal cord injury included 
accessibility/locomotion 100 (70.9%), bladder function 97 (68.8%), bowel function 68 (48.2%), sexuality 51 
(36.1%) and financial problems 45 (31.9%). The others category (10.6%) mainly included difficulties with pain 
and balance (Fig. 1).

Statistical tests were carried out to investigate the association between the difficulties experienced after SCI 
and the variables age and time since SCI (Table 2) and origin and gender (Table 3).

Table 2 shows statistically significant differences in the correlations between the variables age and accessibil-
ity and time since SCI and emotional aspect. The mean age of the people that reported problems/difficulties 
with accessibility/locomotion after SCI (40.51 years, ± 10.63) was greater than that of the participants that did 
not report problems (37.40 years, ± 9.34). However, time since injury (6.05 years, ± 7.30) was lower for partici-
pants that reported emotional problems/difficulties after SCI than for those that did not report this difficulty 
(9.55 years, ± 7.90).

Table 1.   Sample distribution according to the main research themes highlighted by the participants (n = 496), 
Brazil, 2018.

Research themes Frequency (n) Percentage

Stem cells 144 23

Rehabilitation 91 15

Cure 89 14

Bladder 60 9

Treatments 54 2

Tecnology 42 7

Bowel 38 6

Pain 34 6

Sexuality 15 2

Psychological aspects 14 2

Others 60 10

No reply 122 20

 10.6% (15)

20.6% (29)

22.7% (32)

24.8% (35)

27.6% (39)

28.3% (40)

31.9% (45)

36.1% (51)

48.2% (68)

68.8% (97)

70.9% (100)

Figure 1.   Distribution of the main difficulties/problems after spinal cord injury (n = 141), Brazil, 2018.
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Table 3 shows a statistically significant difference in the association between the sexuality variable and the 
gender variable (p = 0.013, Pearson’s Chi-Squared test); of the 51 people that reported difficulties with Sexuality, 
the majority (84.3%) were male.

Discussion
The sample was composed predominantly of young men, with higher education or a post-graduate qualification, 
traumatic spinal cord injuries and were paraplegic. The main difficulties faced after SCI were locomotion/acces-
sibility, neurogenic bladder, neurogenic bowel and sexuality. The highest demand was for experimental studies 
on stem cells, rehabilitation and curative therapies.

The size of the sample and the fact that the participants came from all regions of Brazil demonstrates that the 
study population represented people with spinal cord injury from all over the country. The greater prevalence 
of males, with a mean age of 38 years, corroborates previous findings in national and international studies. This 
is attributable the greater involvement of young men in high-risk situations including physical violence, road 
traffic accidents, or accidents at work12–14.

A large proportion of the sample (49.5%) had a high level of education, which contradicts national data on 
the educational level of people with a physical disability in Brazil15. However, as participation and data collec-
tion in this study relied on the internet, these results corroborate other studies in which the number of people 
that use new information and communication technologies, such as the internet, tends to increase with a higher 
level of education14,16.

The largest number of spinal cord injuries were at thoracic level, followed by the cervical, lumbar, and sacral 
levels, indicating a sample composed mostly of individuals with paraplegia, according to the ASIA criteria11–14. 
Injuries that are comparable in level and extent can produce different magnitudes of functional compromise 
and subsequent recuperation; however, when the injury is higher up, the level of the injury may influence the 
level of physical dependence2.

The mean time since injury observed in this study was around 9 years, which confirms that advances in the 
area of rehabilitation, treatment, and care have increased the survival and longevity of individuals with SCI14,17. 
When this data is cross-referenced with emotional factors, it can be observed that the participants who reported 
emotional problems/difficulties were those who had lived with an injury for a shorter period. According to data 

Table 2.   Presentation of test results between “difficulties after SCI” and the variables “age” and “time of spinal 
cord injury”, Brazil, 2018. *Teste Mann–Whitney. Significant values are in [bold].

Difficulties after SCI

Age Time after injury

p value

Accessibility/locomotion 70.9%(100) 0.022 0.351

Bladder 68.8% (97) 0.140 0.333

Bowel 48.2% (68) 0.558 0.490

Sexuality 36.1% (51) 0.147 0.936

Financial 31.9% (45) 0.394 0.794

Emotional aspects 28.3% (40) 0.355 0.001

Skin 27.6% (39) 0.287 0.757

Inclusion 24.8% (35) 0.723 0.452

Job 22.7% (32) 0.460 0.139

Relationship 20.6% (29) 0.628 0.893

Table 3.   Presentation of test results between “difficulties after SCI” and the variables “origin” and “sex”, Brazil, 
2018. *Pearson’s Chi-Square Test. Significant values are in [bold].

Difficulties after SCI

Gender

p value

Accessibility/locomotion 70.9%(100) 0.625

Bladder 68.8% (97) 0.974

Bowel 48.2% (68) 0.089

Sexuality 36.1% (51) 0.013

Financial 31.9% (45) 0.508

Emotional aspects 28.3% (40) 0.578

Skin 27.6% (39) 0.067

Inclusion 24.8% (35) 0.145

Job 22.7% (32) 0.446

Relationship 20.6% (29) 0.409
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in the literature, the prevalence of depressive symptoms after SCI is substantially higher than in the general 
population18 and individuals with a more recent SCI have a higher rate of psychological difficulties19. It should be 
emphasized that SCI involves an intense rupture in relation to the patient’s previous life and that the more recent 
the injury, the greater the impact and insecurity regarding future possibilities of autonomy and participation. 
At the same time, although the aging process leads to certain limitations, age may be a protective factor than 
strengthens the psychological capacity of people with SCI to cope with their situation.

This study identified the topics for which people with SCI would like to see more research. Most of the par-
ticipants related this question to experimental research with stem cells and to curing the disease, probably due 
to the image that the population has of scientists in experimental laboratories conducting research. In addition, 
the findings indicate a desire among people with SCI for complete reestablishment of their health, as the most 
frequent responses requested research aimed at spinal cord regeneration (stem cells), rehabilitation, cure, treat-
ment, and technologies. The topic of cure has been frequently mentioned in previous studies in which research is 
requested by the participants20,21, which corroborates the results of the present study. The high frequency of the 
term stem cells may be associated with the wide dissemination of research on this topic in the Brazilian media, 
representing renewed hope of walking again and cure for people with SCI. The prioritized topics are intimately 
entwined, as stem cells may bring what the participants consider a cure for SCI and for the problems resulting 
from the injury related to bladder function, bowel function, motor skills, etc.

We realize that the Brazilian population does not have knowledge about the breadth of scientific research and 
evidence-based practice. A question of the form proposed that the participants offer opinions on the topics of 
research they would like to see conducted in the area of SCI. However, during data collection, it was noted that 
many of the participants were focusing only on experimental research (stem cells) when answering this question. 
Therefore, an optional question was added to the form in which the participants were asked about the main dif-
ficulties/problems they faced after SCI.In view of this, we had to change the conduct of the research to be able to 
identify the real problems after SCI, in order to turn them into research problems in the future. It became clear 
that we need to promote the scientific education of the population, so that we can have an effective participation 
of people with disabilities in our research.

The biggest problems/difficulties after spinal cord injury mentioned by the participants were loss of motor 
function associated with the SCI (locomotion and accessibility), followed by neurogenic bladder and bowel 
(incontinence), sexuality, and financial, psychological, and emotional aspects. Skin problems, inclusion, employ-
ment, and relationships were reported less frequently. In other words, the people with SCI priorities accessibility 
but wish to have some research about recovery and stem cell therapy.

The international literature provides information in respect to people living with SCI’s perception of the 
domains that most affect their satisfaction with life, such as the ability to self-care11. Other studies in Brazil also 
mention the difficulty with locomotion, followed by dissatisfaction with the employment situation, as factors 
that negatively affect the quality of life of this population22.

In Brazil, accessibility is guaranteed by legal mechanisms such as Law no. 13.146/2015-Lei Brasileira de 
Inclusão da Pessoa com Deficiência (Brazilian Law for the Inclusion of People with Disabilities) and Law no. 
10***.098/2000, which establishes general norms and basic criteria for the promotion of accessibility for this 
population. Despite the legislation supporting the rights of people with disabilities, data from the demographic 
census of 2010, conducted by the Instituto Brasileiro de Geografia e Estatística (IBGE—Brazilian Institute of 
Geography and Statistics), demonstrates that the vast majority of the approximately 45.6 million people in 
Brazil with some kind of disability get by without access to healthcare, education, or rehabilitation23. This also 
corroborates the result that most of the respondents (70.9%) reported the issue of accessibility as a difficulty.

When cross-referencing the variables of accessibility/locomotion with the origin of the participants, the North 
(Amazon rainforest region) region provided the highest proportion of individuals who mentioned difficulty with 
accessibility after SCI. We associated this with the fact that the North is considered the region with the poorest 
development structure and the lowest availability of resources. Moreover, it is geographically isolated in relation 
to the more developed regions of the country, with river transport being commonly used, and it suffers from 
high rates of poverty15,16.

Difficulties with access to employment and the consequent financial repercussion after SCI were raised as 
problems by the study participants. When it is not possible to return to work or to become qualified in order 
to increase chances of employment, this triggers a process through which more people become dependent on 
welfare payments and disability benefits. This increases the burden on the welfare system and results in little 
economic contribution to the country, given that most people with SCI are young and at an economically active 
age. In addition, the main rehabilitation centers for people with SCI in Brazil target capacity-building for self-
care and daily living activities; interventions that prepare the person with SCI to return to the labor market are 
scarce, including, for example, the adaptations needed to conduct work activities in a wheelchair, for example5,14.

Also regarding locomotion, the results of this study show an association between age and difficulty with 
locomotion/accessibility. A previous study showed that the autonomy and participation of elderly people living 
with SCI is hampered by accessibility difficulties since aging is associated with loss of muscle mass and strength, 
which can hinder tasks such as maneuvering the wheelchair or overcoming obstacles24. The physical barriers and 
the difficulties of urban mobility promote the confinement of these people to their homes, generating feelings 
of inferiority and, consequently, social exclusion. This was also shown in the present study since social inclusion 
is a problem for 24.8% of the participants.

Urinary and intestinal excretions, represented by neurogenic bladder and bowel, appear in both the sugges-
tions for research and in the list of main problems associated with SCI, in second and third position, respectively. 
Neurogenic bladder and bowel management, with its complications related to incontinence, constipation, urinary 
tract infections, and intermittent urinary catheterization, is widely recognized and researched, corroborating 
the findings of this study1,25. Changes to bladder and bowel functions negatively affect the quality of life and 
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social participation of people with SCI. In addition to being related to high rates of morbidity and mortality, 
due to renal deterioration, there are also negative effects related to inclusion in social, educational, labor, and 
sexual activities26.

Sexuality was the fourth most reported problem by the study participants and appeared on the list of research 
suggestions. Most (84.3%) of the participants that reported problems with sexuality were male. In addition to the 
possibility of erectile dysfunction and alterations to male ejaculation, people of both sexes with SCI have reported 
reduced sexual activity and satisfaction in previous studies. This can be attributed to hindered mobility, urinary 
and fecal incontinence, sensitivity, pain, embarrassment towards their own body, low self-esteem, difficulty 
reaching orgasm, and difficulty maintaining lubrification27,28. Furthermore, this result shows that interventions 
in sexual dysfunction after SCI should be developed, as international studies have found that sexual dysfunction 
exhibited the highest self-reported level of severity, but with the lowest treatment rate29.

One of the problems after SCI reported by participants concerns the integrity of compromised skin, which 
occurs as a result of changes in sensitivity and mobility, making areas with prominent bones more susceptible 
to ischemic phenomena. Currently, nursing interventions aimed at preventing skin lesions in patients with SCI 
are being implemented with greater frequency by rehabilitation nurses by taking precautions to prevent lesions 
resulting from pressure, which often limit the participation of people in rehabilitation programs30.

Recently, a multinational cross-sectional survey, described the prevalence and correlates of self-reported 
physical health conditions in persons with spinal cord injury (SCI) from 21 countries, representing all the 6 World 
Health Organization regions, with 11,058 participants in the International SCI Community Survey (InSCI)29. 
The survey, based on the International Classification of Functioning, Disability and Health (ICF) Core Sets for 
SCI identified that 95.8% of the participants reported having experienced 1 or more health problems secondary 
to SCI. Having pain was the most prevalent problem (77.3%), followed by spasticity/muscle spasms (73.5%), 
sexual dysfunction (71.3%), bowel dysfunction (70.8%) and bladder dysfunction (62.0%)29. This relevant study, 
like ours, showed that physical health problems secondary to SCI, reported by participants, are extremely com-
mon worldwide and demand investment in appropriate management, medical care and preventative measures.

Limitations.  We recognize the limitations this online research and convenience sample. Unfortunately, in 
Brazil, we do not have an interconnected database, which allows us to have comparable statistical data. We also 
do not have specific government statistical data on the prevalence and incidence of SCI in the country. Faced 
with this reality, as researchers, created our own database with volunteers. Attentive to this demand, we found 
this online research alternative to get a sense, even if limited, to ensure that the patient’s opinion is considered in 
future scientific studies and in the development of clinical trials in Brazil.

Some international studies show that elderly people with chronic diseases do not always demonstrate readi-
ness to use digital means to participate in research31–33. In contrast, the participants of this study, people suffering 
from SCI, are mostly young and at a productive age, which supports the suitability of the online data collection 
method adopted. In any event, the age and clinical situation of the patient should be considered when proposing 
research methods requiring digital devices (cellular phones, computers, etc.) and the ability and willingness to 
use virtual media. Another peculiarity of this study was the inclusion of a question on the digital form during 
data collection, which made it impossible for all the participants to answer the question.

Conclusion
This study was ground-breaking in Brazil for considering the active participation of people with SCI and enabling 
the same to offer opinions on future topics of scientific research. The results obtained indicate the desire of people 
with SCI for investigations involving cellular regeneration (stem cells), rehabilitation, and cure. In contrast, the 
difficulties after SCI reported by the participants indicate a demand for studies that promote accessibility and 
locomotion, and assist in neurogenic bowel and bladder management, in sexuality, and in the return to work. 
In other words, the people with SCI priorities accessibility but wish to have some research about recovery and 
stem cell therapy.

This survey will aid rehabilitation professionals and clinical research organizations to engage stakeholders 
to implement a comprehensive, new and realistic national management program for the population. The results 
obtained empower people with SCI by enabling them to participate in the future design of scientific investiga-
tions, taking into consideration the desires and problems indicated by the participants themselves. Given the 
findings of this study, public and private investment in research on the participatory development style and 
rehabilitation of people with SCI in Brazil is essential, especially for the development of experimental studies, 
as their development depends on substantial financial investment.

Received: 10 June 2022; Accepted: 19 December 2022

References
	 1.	 Rubielli, S., Glässel, A. & Brach, M. From the person’s perspective: Perceived problems in functioning among individuals with 

spinal cord injury in Switzerland. J. Rehabil. Med. 48, 235–243. https://​doi.​org/​10.​2340/​16501​977-​2060 (2016).
	 2.	 Fouad, K., Popovich, G. P., Kopp, A. M. & Schwab, J. M. The neuroanatomical-functional paradox in spinal cord injury. Nat. Rev. 

Neurol. 17, 53–62. https://​doi.​org/​10.​1038/​s41582-​020-​00436-x (2021).
	 3.	 Nasidi, M. A., Akindele, M. O., Ibrahim, A. A., Ahmad, A. A. & Musa, A. Health-related quality of life and related characteristics 

of persons with spinal cord injury in Nigeria. Iran. J. Neurol. 18, 50–56. https://​doi.​org/​10.​18502/​ijnl.​v18i2.​1288 (2019).
	 4.	 Bickenbach, J., Sabariego, C. & Stucki, G. Beneficiaries of rehabilitation. Arch. Phys. Med. Rehabil. 102(3), 543–548. https://​doi.​

org/​10.​1016/j.​apmr.​2020.​09.​392 (2021).

https://doi.org/10.2340/16501977-2060
https://doi.org/10.1038/s41582-020-00436-x
https://doi.org/10.18502/ijnl.v18i2.1288
https://doi.org/10.1016/j.apmr.2020.09.392
https://doi.org/10.1016/j.apmr.2020.09.392


7

Vol.:(0123456789)

Scientific Reports |          (2023) 13:654  | https://doi.org/10.1038/s41598-022-26733-7

www.nature.com/scientificreports/

	 5.	 Schoeller, S. D., Martins, M. M., Faleiros, F., & Ramirez, N. Enfermagem de Reabilitação (Rio de Janeiro: Thieme Revinter, 2021). 
ISBN:9786555721041.

	 6.	 Oliver, M. & Barnes, C. The New Politics of Disablement (Palgrave Macmillan, 2012) (ISBN 9780333945674).
	 7.	 Van Middendorp, J. J. et al. Top ten research priorities for spinal cord injury: The methodology and results of a British priority 

setting partnership. Spinal Cord. 54, 341–346. https://​doi.​org/​10.​1038/​sc.​2015.​199 (2016).
	 8.	 Mango, J. D. et al. Commentary: Community partner experiences in CPPR: What participation in partnered research can mean 

to community and patient stakeholders. Ethn. Dis. 28, 311–316. https://​doi.​org/​10.​18865/​ed.​28.​S2.​311 (2018).
	 9.	 Abma, T. A., Pittens, C. A., Visse, M., Elberse, J. E. & Broerse, J. E. Patient involvement in research programming and implementa-

tion: A responsive evaluation of the Dialogue Model for research agenda setting. Health Expect. 18(6), 2449–2464. https://​doi.​org/​
10.​1111/​hex.​12213 (2015).

	10.	 Bahsoun, S. et al. Evaluating patient perspectives on participating in scientific research and clinical trials for the treatment of spinal 
cord injury. Sci. Rep. 11, 93–98. https://​doi.​org/​10.​1038/​s41598-​021-​83211-2 (2021).

	11.	 Rohn, E. J. et al. A cross-cultural mixed methods validation study of the spinal cord injury quality of life basic dataset (SCI QoL-
BDS). Spinal Cord 60(2), 177–186. https://​doi.​org/​10.​1038/​s41393-​021-​00742-1 (2022).

	12.	 Montoto-Marqués, A. et al. Epidemiology of traumatic spinal cord injury in Galicia, Spain: Trends over a 20-year period. Spinal 
Cord 55, 588–594. https://​doi.​org/​10.​1038/​sc.​2017.​13 (2017).

	13.	 Rahman, A. et al. Epidemiology of spinal cord injury in Bangladesh: A five year observation from a rehabilitation center. J. Spine 
6, 1–3. https://​doi.​org/​10.​4172/​2165-​7939.​10003​67 (2017).

	14.	 Faleiros, F. et al. Epidemiological profile of spinal cord injury in Brazil. J. Spinal Cord Med. 10, 1–8. https://​doi.​org/​10.​1080/​10790​
268.​2021.​19476​79 (2002).

	15.	 Instituto Brasileiro de Geografia e Estatística. Censo Demográfico 2010: Características gerais da população, religião e pessoas 
com deficiência. [Internet]. Rio de Janeiro: IBGE. https://​bibli​oteca.​ibge.​gov.​br/​visua​lizac​ao/​perio​dicos/​94/​cd_​2010_​relig​iao_​
defic​iencia.​pdf (2012). Accessed 18 Feb 2022.

	16.	 Instituto Brasileiro de Geografia e Estatística. Acesso à Internet e posse de telefone móvel celular para uso pessoal. [Internet]. Rio 
de Janeiro: IBGE. https://​www.​ibge.​gov.​br/​estat​istic​as/​socia​is/​traba​lho/​17270-​pnad-​conti​nua.​html?​edicao=​19937​&t=​downl​oads. 
Accessed 18 Feb 2022 (2016).

	17.	 Groah, S. L. et al. Spinal cord injury and aging challenges and recommendations for future research. Am. J. Phys. Med. Rehabil. 
91, 80–93. https://​doi.​org/​10.​1097/​PHM.​0b013​e3182​1f70bc (2012).

	18.	 Hitzig, S. L. et al. Development of Emotional Well-Being indicators to advance the quality of spinal cord injury rehabilitation: 
SCI-High Project. J. Spinal Cord Med. 42, 85–98. https://​doi.​org/​10.​1080/​10790​268.​2019.​16057​50 (2019).

	19.	 Kraft, R. & Dorstyn, D. Psychosocial correlates of depression following spinal injury: A systematic review. J. Spinal Cord Med. 38, 
571–583. https://​doi.​org/​10.​1179/​20457​72314Y.​00000​00295 (2015).

	20.	 Anderson, K. D. Targeting recovery: Priorities of the spinal cord-injured population. J. Neurotrauma 21, 1371–1383. https://​doi.​
org/​10.​1089/​neu.​2004.​21.​1371 (2004).

	21.	 Hart, K. A., Rintala, D. H. & Fuhrer, M. Educational interests of individuals with spinal cord injury living in the community: 
Medical, sexuality, and wellness topics. Rehabil. Nurs. 21, 82–90. https://​doi.​org/​10.​1002/j.​2048-​7940.​1996.​tb016​81.x (1996).

	22.	 França, I. S. X., Coura, A. S., Sousa, F. S., Almeida, P. C. & Pagliuca, lM. F. Quality of life in patients with spinal cord injury. Rev. 
Gaucha Enferm. 34, 155–163. https://​doi.​org/​10.​1590/​s1983-​14472​01300​01000​20 (2013).

	23.	 Ministério da Saúde (BR). Política nacional de saúde da pessoa com deficiência. Brasília: Ministério da Saúde. https://​bvsms.​saude.​
gov.​br/​bvs/​publi​cacoes/​polit​ica_​nacio​nal_​pessoa_​com_​defic​iencia.​pdf . Accesssed 18 Feb 2022 (2010).

	24.	 Norin, L. et al. Housing accessibility and its associations with participation among older adults living with long-standing spinal 
cord injury. J. Spinal Cord Med. 40, 230–240. https://​doi.​org/​10.​1080/​10790​268.​2016.​12245​41 (2017).

	25.	 Faleiros, F., Pelosi, G., Warchausky, S., Käppler, C. & Thomas, E. Factors influencing the use of intermittent bladder catheterization 
by individuals with spina bifida in Brazil and Germany. Rehabil. Nurs. 43, 46–51. https://​doi.​org/​10.​1002/​rnj.​302 (2018).

	26.	 Best, K. L. et al. Identifying and classifying quality of life tools for neurogenic bladder function after spinal cord injury: A systematic 
review. J. Spinal Cord Med. 40, 505–529. https://​doi.​org/​10.​1080/​10790​268.​2016.​12267​00 (2017).

	27.	 Stoffel, J. T., Van der Aa, F., Wittmann, D., Yand, S. & Elliott, S. Fertility and sexuality in the spinal cord injury patient. World J. 
Urol. 36, 1577–1585. https://​doi.​org/​10.​1007/​s00345-​018-​2347-y (2018).

	28.	 Alexander, M. S., Aisen, C. M., Alexander, S. M. & Aisen, M. L. Sexual concerns after Spinal Cord Injury: An update on manage-
ment. NeuroRehabilitation 41, 343–357. https://​doi.​org/​10.​3233/​NRE-​172202 (2017).

	29.	 Strøm, V. et al. Physical health conditions in persons with spinal cord injury across 21 countries worldwide. J. Rehabil. Med. 29(54), 
jrm00302. https://​doi.​org/​10.​2340/​jrm.​v54.​2040 (2022).

	30.	 Andrade, L. T., Favoretto, N. B., Souza, D. R. P., Gimenes, F. R. E., Faleiros, F. Diagnósticos, resultados e intervenções de enfermagem 
para indivíduos com lesão medular. In: PRONANDA: Programa de atualização em diagnósticos de enfermagem: Ciclo 6 (Porto 
Alegre: Editora Artmed Panamericana.11–42, 2018) ISBN:9788551404324.

	31.	 Gordon, N. P. & Hornbrook, M. C. Differences in access to and preferences for using patient portals and other ehealth technolo-
gies based on race, ethnicity, and age: A database and survey study of seniors in a large health plan. J. Med. Internet Res. 18, e50. 
https://​doi.​org/​10.​2196/​jmir.​5105 (2016).

	32.	 Gordon, N. P. & Hornbrook, M. C. Older adults’ readiness to engage with eHealth patient education and self-care resources: A 
cross-sectional survey. BMC Health Serv. Res. 18, 220. https://​doi.​org/​10.​1186/​s12913-​018-​2986-0 (2018).

	33.	 Obeid, J. S. et al. Research participation preferences as expressed through a patient portal: Implications of demographic charac-
teristics. JAMIA Open 2, 202–209. https://​doi.​org/​10.​1093/​jamia​open/​ooy034 (2018).

Author contributions
We declare that all authors have contributed significantly and equally to development of this research (F.F. 
designed the study. F.F. conducted the statistical analysis. F.F., D.C.O.B., S.D.S. and S.H.H. prepared the article. 
F.F., N.B.F.C., L.G.N.V. and A.C.L.S.G. substantially contributed to the data interpretation and article prepara-
tion) and that authors are in agreement with the content of the manuscript.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to F.F.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.1038/sc.2015.199
https://doi.org/10.18865/ed.28.S2.311
https://doi.org/10.1111/hex.12213
https://doi.org/10.1111/hex.12213
https://doi.org/10.1038/s41598-021-83211-2
https://doi.org/10.1038/s41393-021-00742-1
https://doi.org/10.1038/sc.2017.13
https://doi.org/10.4172/2165-7939.1000367
https://doi.org/10.1080/10790268.2021.1947679
https://doi.org/10.1080/10790268.2021.1947679
https://biblioteca.ibge.gov.br/visualizacao/periodicos/94/cd_2010_religiao_deficiencia.pdf
https://biblioteca.ibge.gov.br/visualizacao/periodicos/94/cd_2010_religiao_deficiencia.pdf
https://www.ibge.gov.br/estatisticas/sociais/trabalho/17270-pnad-continua.html?edicao=19937&t=downloads
https://doi.org/10.1097/PHM.0b013e31821f70bc
https://doi.org/10.1080/10790268.2019.1605750
https://doi.org/10.1179/2045772314Y.0000000295
https://doi.org/10.1089/neu.2004.21.1371
https://doi.org/10.1089/neu.2004.21.1371
https://doi.org/10.1002/j.2048-7940.1996.tb01681.x
https://doi.org/10.1590/s1983-14472013000100020
https://bvsms.saude.gov.br/bvs/publicacoes/politica_nacional_pessoa_com_deficiencia.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/politica_nacional_pessoa_com_deficiencia.pdf
https://doi.org/10.1080/10790268.2016.1224541
https://doi.org/10.1002/rnj.302
https://doi.org/10.1080/10790268.2016.1226700
https://doi.org/10.1007/s00345-018-2347-y
https://doi.org/10.3233/NRE-172202
https://doi.org/10.2340/jrm.v54.2040
https://doi.org/10.2196/jmir.5105
https://doi.org/10.1186/s12913-018-2986-0
https://doi.org/10.1093/jamiaopen/ooy034
www.nature.com/reprints


8

Vol:.(1234567890)

Scientific Reports |          (2023) 13:654  | https://doi.org/10.1038/s41598-022-26733-7

www.nature.com/scientificreports/

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2023

http://creativecommons.org/licenses/by/4.0/

	Surveying people with spinal cord injuries in Brazil to ascertain research priorities
	Method
	Results
	Participants. 
	Research topics cited by the participants. 
	Main difficulties faced after SCI listed by the participants. 

	Discussion
	Limitations. 

	Conclusion
	References


