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Level of physical activity prior to injury and its 
impact on functioning of people with spinal cord 
injury 
Nível de atividade física prévio à lesão e seu impacto na funcionalidade da pessoa com lesão 
medular espinhal 
Nivel de actividad física previo a la lesión y su impacto en la funcionalidad de la persona con 
lesión medular espinal
Jordana Batista da Silva Lima¹, Thais Passos de Oliveira Guimarães², Katarine Souza Costa³, Thatiana 
Moreira de Paiva⁴, Francine Aguilera Rodrigues da Silva⁵, Hernani Camilo Valinote⁶, Graziella França 
Bernardelli Cipriano⁷, Letícia de Araújo Morais⁸

ABSTRACT | The activity level of a person with spinal cord 

injury (SCI) can influence their functioning, independence and 

autonomy. This study aimed to evaluate the level of physical 

activity prior to SCI and its relationship with the individual’s 

functioning after hospital discharge. This is a quantitative, 

longitudinal, and analytical study with individuals diagnosed 

with traumatic SCI, with injury time ≤18 months, aged over 

18 years old, hospitalized for rehabilitation. The following 

instruments were used: identification, sociodemographic 

profile and medical history questionnaire, international 

physical activity questionnaire (IPAQ-Short Form) and the 

spinal cord independence measure – self-reported version 

questionnaire (brSCIM-SR). Sample was composed of 35 

subjects with average age of 41.9 years, mostly males, 

classified as complete SCI (AIS A grade). Individuals with 

SCI showed a significant improvement in functioning at 

discharge from the rehabilitation program. Most individuals 

were classified as active, when correlating the level of physical 

activity prior to injury with functional level at discharge.  

A moderate positive correlation was found between physical 

activity prior to the injury and the functional level after the 

injury, suggesting that an active life prior to the injury may 

favor better functioning in SCI.

Keywords | Spinal Cord Injury; Physical Performance; 

Rehabilitation.

RESUMO | O nível ativo da pessoa com lesão medular 

espinhal (LME) pode influenciar sua funcionalidade, 

independência e autonomia. O objetivo do estudo é 

avaliar o nível de atividade física pré-lesão e sua relação 

na funcionalidade da pessoa com LME após um período 

de internação. É um estudo analítico, longitudinal 

quantitativo, com amostra composta de indivíduos com 

diagnóstico de LME traumática, com tempo de lesão ≤18 

meses, maiores de 18 anos, internados para reabilitação. 

Os instrumentos utilizados foram: questionário de 
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identificação, perfil sociodemográfico e anamnese, questionário 

internacional de atividade física (IPAQ) - versão curta e o 

questionário spinal cord independence measure – self-reported 

version (brSCIM-SR). A amostra foi composta por 35 sujeitos 

com idade média de 41,9 anos, a maioria do sexo masculino, com 

nível de lesão torácica, classificados com AIS A. Houve melhora 

significativa da funcionalidade do indivíduo com LME na alta do 

programa de reabilitação, sendo que a maioria da amostra foi 

classificada como ativa. Ao correlacionar o nível de atividade 

física antes da lesão com o nível de funcionalidade na alta do 

sujeito, observou-se correlação positiva moderada, entre nível 

de atividade física prévio à lesão com o nível funcional após 

a lesão, sugerindo que uma vida ativa antes da lesão pode 

favorecer uma melhor funcionalidade na LME.

Descritores | Traumatismos da Medula Espinal; Desempenho 

Físico; Reabilitação.

RESUMEN | El nivel activo de la persona con lesión medular espinal 

(LME) puede influir en su funcionalidad, independencia y autonomía. 

El objetivo de este estudio es evaluar el nivel de actividad física previo 

a la lesión y su relación con la funcionalidad de la persona con LME 

después de un período de hospitalización. Se trata de un estudio 

longitudinal analítico, cuantitativo, con una muestra compuesta 

de individuos diagnosticados de LME traumática, con tiempo de 

lesión ≤18 meses, con más de 18 años de edad, hospitalizados para 

rehabilitación. Los instrumentos utilizados fueron cuestionario de 

identificación, perfil sociodemográfico y anamnesis, cuestionario 

internacional de actividad física (iPAQ) –versión corta– y cuestionario 

spinal cord independence measure – self-reported version (brSCIM-

SR). La muestra estuvo conformada por 35 sujetos, con una edad 

media de 41,9 años, la mayoría del sexo masculino, con un nivel de 

lesión torácica, clasificados con AIS A. Hubo una mejora significativa 

en la funcionalidad del individuo con LME al alta del programa de 

rehabilitación, y la mayor parte de la muestra se clasificó como 

activa. Al correlacionar el nivel de actividad física antes de la lesión 

con el nivel de funcionalidad al alta del sujeto, se observó una 

correlación positiva moderada entre el nivel de actividad física 

previo de la lesión y el nivel funcional después de la lesión, lo que 

sugiere que una vida activa antes de la lesión puede favorecer una 

mejor funcionalidad en la LME.

Palabras clave |  Traumatismos de la Médula Espinal; Rendimiento 

Físico; Rehabilitación.

INTRODUCTION

Spinal cord injury (SCI) is a condition that leads to 
disabling sequelae, affecting motor, sensory, autonomic, 
and psychoaffective domains. In turn, independence, 
participation, and reinsertion in activities of daily living 
(ADL), work, leisure, and social activities are directly 
impacted1-3.

In Brazil, traumas leading to SCI are underreported, 
yielding inaccurate data on incidence and prevalence4. 
The worldwide incidence of SCI is 10 cases per 100,000 
people, with 700,000 annual cases . Also, SCI represents 
a major predictor of mortality, becoming a public  
health problem5.

Impaired functioning is the greatest impact on the life 
of SCI victims, with physical unfitness being the most 
impactful factor6,7. Subjects with SCI tend to be less 
active, becoming dependent on others and being more 
predisposed to develop diseases associated with immobility2, 
such as cardiovascular, cardiorespiratory, and metabolic 
complications8. The lack of physical fitness is closely linked 
to the inactivity of people with SCI, whose conditions stem 
from fatigue and muscle weakness, making a more active 

lifestyle and the practice of physical exercises strategies 
to make the person more participative in their ADLs, in 
society, as well as to improve quality of life9. 

Literature indicates that staying active after SCI is 
essential for physical and functional performance and to 
reduce complications associated with immobility, such 
as dyslipidemias, altered blood sugar levels, vascular 
alterations, and musculoskeletal deformities7,10. Research 
on the impact of a more active life after SCI has increased 
in the scientific community. To the best of our knowledge, 
no studies have related the physical activity level prior to 
an SCI and functioning after injury. Therefore, this study 
aimed to evaluate the level of physical activity prior to 
an SCI and its relationship with the functioning of these 
individuals after hospitalization.

METHODOLOGY

Study design

This is an analytical, longitudinal and quantitative study 
carried out in the rehabilitation inpatient ward of a State 
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Rehabilitation Center in the city of Goiânia, Goiás State, 
Brazil. The research complied with the recommendations 
of Resolution No 466/201211. All participants signed an 
informed consent form. Data collection was conducted 
after approval by the Research Ethics Committee. 

Population

The following inclusion criteria were used: clinical 
diagnosis of SCI; both sexes; age ≥18 years; any level 
of injury; complete or incomplete traumatic injuries, 
and with time of injury ≤18 months. Subjects under 
tracheostomy that prevented verbal language, and 
those with neurological impairment that prevented 
the comprehension and response of the proposed 
questionnaires were excluded. Sample size was estimated 
using the G.Power ®, considering the methodology a 

posteriori, using the functional level variable (brSCIM-
SR), with 94% beta power and 5% alpha power. Thus, 35 
participants were necessary. 

Instruments and collection procedures 

After signing the consent form, participants were 
interviewed in-person to collect data collection. A 
researcher applied the questionnaires at two moments, 
within the first 72 hours of hospitalization and 72 hours 
before hospital discharge. The following instruments 
were used: identification, sociodemographic profile and 
medical history questionnaire, international physical 
activity questionnaire – short form (IPAQ) and the 
spinal cord independence measure – self-reported version 
(brSCIM-SR) adapted to the Brazilian population 
(Figure 1).

Subjects hospitalized for rehabilitation (n=74)

38 subjects were excluded due to:

- Non-traumatic SCI (n=22)

- Time since injury >18 months (n=4)

- SCI associated to TBI (n=4)

- Younger than 18 years (n=2)

- SCI associated to TBI and younger than 18 years (n=2)

- SCI associated to cognitive alteration recorded on the

medical report (n=2)

- Withdrawal from rehabilitation in the facility (n=1)

- Transferred to other hospital sector due to medical

complications (n=1)

Pre-assessment (n=35)

Sociodemographic questionnaire, IPAQ, brSCIM-SR

Post (n=35)

Questionnaire, brSCIM-SR
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Figure 1: Subjects eligibility flowchart. SCI: spinal cord injury; TBI: traumatic brain injury; IPAQ: International Physical Activity 
Questionnaire; brSCIM-SR: Brazilian Spinal Cord Independence Measure – Self-Reported Version.
Source: Prepared by the author.
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Identification, sociodemographic profile, and 
medical history questionnaire 

The identification, sociodemographic profile, and 
medical history questionnaire was developed by the 
researchers and consists of items on personal information 
(name, age, gender, marital status, education level) and 
data on the clinical picture (etiology, level of injury, 
and classification of the patient based on the American 
Spinal Injury Association Impairment Scale (AIS), 
time since the injury, length of hospital stay, body mass 
index (BMI), associated comorbidities, and what type of 
physical exercise, when performed. Clinical information 
the participant was unable to answer was searched in 
electronic medical records. Information on time and 
space was also collected with questions: “what is the 
name of the place where you are now?”, “what is the date 
of today?”, “what month are we?”, “what year are we?”, 
“what day of the week?”.

International Physical Activity Questionnaire 
(IPAQ)

To assess the level of physical activity in the week 
prior to spinal cord injury, the IPAQ–Short Form was 
used. This instrument classifies individuals as: very active, 
active, irregularly active (subclassified into A and B) and 
sedentary12.

Spinal cord independence measure – self-
reported version (brSCIM-SR) 

The assessment of the functional independence of 
people with SCI through brSCIM-SR is composed of 17 
items that encompass important daily activities, distributed 
in three subsections: self-care, breathing and sphincter 
control, and mobility. The score varies according to each 
item depending on the level of difficulty, and can range 
from 0 to 100. Higher scores indicate better functioning13.

Statistical analysis

Data were tabulated in Excel spreadsheets, and the 
statistical analyses were carried out using the Minitab 
version 19 and Jamovi version 2.3. Data were subjected 
to normality test using the Shapiro-Wilk with graphical 
analysis and central trends. For paired comparison, the 
Wilcoxon and paired T-test. Spearman’s test was used 

to perform the correlation analysis. For all analyses, a 5% 
significance limit was considered. 

RESULTS

A total of 74 subjects diagnosed with SCI were 
selected. Of these, 38 were excluded due to the study’s 
eligibility criteria. The sample consisted of 35 subjects 
with a mean age of 41.9±17.4 years, 28 (80%) male, mean 
BMI of 24.9±3.4kg/m2. Average length of hospitalization 
was 24.7 days. Table 1 shows the sample characterization, 
while Table 2 shows data regarding functioning before 
and after hospitalization.

Table 1. Sociodemographic and clinical profile of individuals with 
spinal cord injury (n=35)

Parameter

Mean±SD

AGE 41.97±17.48

BMI 24.91±3.43

LENGTH OF HOSPITAL STAY (days) 24.71 (±5.59)

Median 

TIME SINCE INJURY(days) 31 (6–550)

n (%)

SEX

     Female 7 (20.00)

     Male 28 (80.00)

MARITAL STATUS

     Married 18 (51.40)

     Single 11 (31.40)

     Divorced 4 (11.40)

     Stable union 2 (5.70)

SCHOOLING

     Complete middle school 3 (8.60)

     Incomplete middle school 11 (31.40)

     Incomplete high school 7 (20.00)

     Complete high school 11 (31.40)

     Incomplete Higher education 2 (5.70)

     Graduate studies 1 (2.90)

ETIOLOGY

     Automotive accident 16 (45.71)

     High height drop 11 (31.42%)

     Firearm injury 5 (14.30)

     Fall from one’s own height 1 (2.90)

     Other 2 (5.80)

INJURY LEVEL

     Cervical 10 (28.57)

(continues)
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Parameter

     Thoracic 17 (48.57)

     Lower back 8 (22.85)

AIS GRADE

     A 16 (45.70)

     B 7 (20.00)

     C 8 (22.90)

     D 4 (11.40)

PREVIOUS COMORBIDITIES

     Yes 7 (20.00) 

     No 28 (80.00)

IPAQ

Very Active 9 (25.7)

Active 17 (48.6)

Sedentary 4 (11.4)

Irregularly active A 4 (11.4)

Irregularly active B 1 (2.9)

AIS: American Spinal Injury Association; SD: standard deviation.

Table 2. Functioning of the individual with spinal cord injury before 
and after hospitalization (n=35)

brSCIM-SR Before  
(IQR25p - 75p)

After (IQR25p 
- 75p) p

Self-care 9 (4–14) 17 (8–19) <0.001

Alteration of 
breathing and 

sphincters
16 (14–17) 17 (15–20) 0.0001

Mobility 2 (0–4) 11 (4–16) <0.001

Total 27 (19–34) 47 (30–54) <0.001
brSCIM-SR: spinal cord independence measure – self-reported version, Brazilian adaptation; 
IQ25p–75p: Interquartile range 25th percentile – 75th percentile

Overall, most participants of our study were physically 
active before the injury: 48.6% active, 25.7% very active, 
11.4% sedentary, 11.4% irregularly active A, and 2.9% 
irregularly active B.

We observed a significant improvement when 
comparing the functioning of the subject with SCI at 
admission and discharge from the rehabilitation program. 
Median brSCIM-SR at admission was 26 (11–52) and 
at discharge was 47 (12–61) (p=0.001). The correlation 
of functioning using the brSCIM-SR with clinical 
and sociodemographic aspects found a weak negative 
correlation with the brSCIM-SR score at the end of 
hospitalization for age (r=−0.49, p=0.002) and number 
of comorbidities (r=−0.34, p=0.041).

We observed a moderate positive correlation by 
correlating the level of physical activity prior to injury 
with the functional level after hospitalization for 
rehabilitation(r=0.33, p=0.04). There was an association 
between the IPAQ classification and the brSCIM-SR 

(R²=12.9%), that is, the brSCIM-SR explains 12.9% of 
the variation in the IPAQ classification (p=0.03).

DISCUSSION

Spinal cord injury is a condition that can directly 
influence the subject’s long-term functioning14. Among 
the research participants, a higher prevalence was observed 
in young/adults males, graded as A as per the AIS 
scale, and prevalence of thoracic injury, stemming from 
traumatic automotive accident, one month before the 
study. Our findings corroborates the literature regarding 
age, gender, and etiology. Notably, Rocha et al.14 found 
a longer average time since the injury (12.74 years) and 
Barbiellini Amidei et al.15 found a regarding injury level, 
in which cervical injury was more prevalent.

According to the IPAQ, most subjects were physically 
active prior to injury. Such outcome corroborates the 
findings by Wouda et al.16, who evaluated a similar 
population with same mean age using the IPAQ and 
observed they were physically active prior to the injury. 

We identified a significant improvement in the 
functional level of our participants during the in-hospital 
rehabilitation, using the brSCIM-SR tool. By using 
the same scale, Dantas et al.17 and Richard-Denis et 
al.18 observed an improvement of the functioning of 
subjects with spinal cord injuries after rehabilitation in 
a specialized center. A study by Mahmoud, Qannam 
and Mortenson19 demonstrated the importance of early 
rehabilitation, aiming at increasing the functional level 
and adapting the subject to the new motor condition.

Our study found that the presence of comorbidities 
can directly influence the subject’s functioning, since—
according to Gedde et al.20, Nightingale et al.8 and Silva 
et al.21—people with SCI may be prone to develop 
comorbidities due to sedentary lifestyle and immobility. 
Age is another aspect related to functional decline, as 
older people tend to have poorer functioning due to 
the senescent and senility aspects inherent to the aging 
process and the decrease in physical activity, as defined 
by Gonçalves22. Therefore, our study can explain the 
correlation found between younger people with SCI 
and better functional level.

A correlation was observed between physical activity 
level before the injury and functioning after hospitalization 
for rehabilitation of individuals with SCI. There are many 
studies in the literature advocating the importance of 
staying active after SCI23,24,10. However, there is scarce 

Table 1. Continuation
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information on the relationship between the level of 
physical activity before injury and functioning after injury. 

When studying physical activity level before the 
injury using the IPAQ, Wouda et al.16 showed that the 
participants of that study were active, but did not correlate 
this data with functioning after the injury, highlighting 
the novelty of our study. Staying active enhances neural 
plasticity, improving functions above the level of injury, 
favoring readaptation and an improved quality of life25. 
It also contributes to the restoration of impaired body 
functions and structures caused by the injury, reduces the 
limitations in ADLs and promotes the social participation 
of the subject26.

LIMITATIONS

The limitations of this study permeate a heterogeneous 
sample regarding the grade of SCI. Regarding IPAQ, 
there may be bias in the subjects not reliably remembering 
their routine in the last week prior to the injury. Finally, 
there are no specific instruments to assess the cognitive 
level of people with SCI. Despite these limitations, this 
study achieved a satisfactory sample size, enabling robust 
analyses and the novelty of the research.

CONCLUSION

Our results highlight physically active individual prior 
to the injury. Physical activity level prior to the injury was 
positively correlated with the functional level after the injury. 
The functional level of the subject with SCI significantly 
increased during intensive rehabilitation. Sociodemographic 
and clinical factors, such as age and comorbidities, can affect 
the functional level of the person with SCI.

DATA AVAILABILITY 

The data underlying this study are available in the 
published article.
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