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1. INTRODUCTION 

The spinal cord injury (SCI), the subject of this study, refers to any type of lesion (congenital or 

acquired) that occurs in the neural elements of the spinal cord. The classification depends on the level 

of the impairment. The term tetraplegia refers to the most severe form, and all limbs are affected, in 

the movement and paraplegia indicates a condition in which they are primarily affected the lower 

limbs [1]. 

People with spinal cord injury are susceptible to several secondary problems, such as pressure ulcers, 

urinary tract infections, spasticity, contractures, obesity and also difficulty in acceptance (leading to 
depression), low self-esteem and sexual dysfunction [2] [3] [4] [5]. Depression is one of the 

psychological conditions associated with SCI, which has been well studied [6]; this disease may 

increase comorbidities and show a negative impact on the quality of life [7]. One of the goals of the 

rehabilitation program is to improve the level of Health-Related to Quality of Life (HRQOL). 
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Otherwise, it has been widely accepted that participation in sports can improve physical and mental 
health, decreasing anxiety, depression, and fatigue [8]. Paralympic sport or being engaged in sport 

may provide opportunities for people with disabilities, with the potential to promote the social model 

of disabilit3y and improve Health Related to Quality of Life (HRQL) demonstrated by psychological 

functioning [9] [10]. 

The interest in the sports participation on the psychological well-being of people with disabilities has 
been increasing [12]; since there was evidence that the prevalence of depression ranged around 9.7% 

at five years after acquiring SCI [11], and this population has demonstrated a higher risk of depression 

than individuals in the other health conditions group [7]. 

In light of the above, the present study aimed to evaluate and compare physiological well-being assessed 

by the Short Form Survey (SF-36) on Paralympic athletes with SCI, comparing to Non-athletes with SCI 
and Healthy Volunteers. Future researches with different rehabilitation strategies on people with SCI or 

other disabilities are recommended. In addition, we suggest that government policies should encourage 

engagement in Paralympic sport among these people, being a promising strategy to promote mental 

health and reducing the prevalence of depression, as well improving their quality of life. 

2. MATERIAL & METHODS 

2.1. Study Design 

This is a comparative, descriptive, and qualitative study. The local ethics committee (Federal University 
of Paraná- Brazil) under the number 2.294.303. The protocol for carrying out the study was developed, 

by following the Standards for Reporting Qualitative Research (SRQR) with 21 items [13]. 

2.2. Participants 

People with disability and healthy volunteers from the Physical Disability Association of Parana 

(ADFP) from Curitiba, Parana, Brazil, were invited to participate in this study. 

Inclusion criteria: 

 18 years old or older 

 To be associated with the ADFP, as a member or volunteer for more than two years 

 People with spinal cord injury from Paralympic sport and  non-active 

 Healthy and active volunteers 

Exclusion criteria: 

 Using depression or anxiolytic medicines 

 Tetraplegia 

2.3. Procedures 

After inclusion and exclusion criteria, forty people were asked to complete the informed consent form 

and the questionnaire. Then, these individuals were divided into three groups: Paralympic athletes with 
spinal cord injury group, Non-athletes with spinal cord injury group and healthy active people group. 

2.4. Questionnaire 

This study used the Medical Outcomes Study 36-item Short Form Survey (SF-36) to measure the 
quality of life people with spinal cord injury and health people, validated in Brazil [14]. 

The Short Form Survey (SF-36) consists of 36 questions, comprising eight domains: 

 Physical Functioning (PF); evaluates the limitations related to physical capacity; 

 Role Physical Limitation (RPL); assesses the constraints of the type of work and connects the 

tasks of practical daily life; 

 Bodily Pain (BP): evaluates the existence of pain, its intensity, and how much it limits day-to-day 

activities; 

 General health status (GH); assesses the general health of the patient; 

 Vitality (V); is related to vigor, energy, and fatigue; 
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 Social Functioning (SF); analyzes socialization; 

 Role Emotional Limitation (REL): evaluates aspects of the psychological well-being of the 

patient; 

 Mental health (MH): assesses the patient's anxiety, depression, behavior, and psychological well-

being. 

The first four domains can create the Physical Composite Score (PCS) and the last four the Mental 
Composite Score (MCS), which provides a measure of the overall effect of physical and 
psychological impairment. Scores for the SF-36 scales range between 0 and 100, with higher scores 

indicating better quality of life. This questionnaire has been demonstrated as one of the most trusted 

measures of quality of life on people with spinal cord injury [15] [16] [17]. 

2.5. Statistics 

Analyses of Short Form SF-36 in each domain and summary were made, to investigate the quality of 

life, particularly the psychological well-being. Statistical analysis was carried out using the one-way 

analysis of variance (ANOVA) with Tukey's multiple comparison tests and/or Kruskal-Wallis test, 
followed by Dunn’s test if the requirements for performing a parametric test were not satisfied. 

Results are demonstrated, as mean ± S.E.M. Using GraphPad Prism Software (GraphPad Software, 

Inc. La Jolla, CA, USA, version 7.0), significance was considered at a p < 0.05. 

3. RESULTS & DISCUSSION 

Initially, forty-five male people from the ADFP were invited to participate in this study, and five of 

them were not selected since they did not follow the inclusion and exclusion criteria, showed in figure 

1. Finally, forty people were asked to complete; the informed consent form and the questionnaire, and 
then they were allocated in three groups: 

 

Figure1. Flow diagram of the enrollment of the study 

Group 1: Paralympic athlete with spinal cord injury the average age was 37.56. 

Group 2: Non-athlete with spinal cord injury the average age was 35.83. 

Group 3: Active and healthy volunteers, the average age was 33.17. 

The characteristics of three groups assessed by SF-36 questionnaire and the results, by PF, RP, BP, 
GH, VT, SF, RE, 138 MH, PCS, MCS, standard error of the mean (S.E.M). No statistically significant 

differences on RP, BP, GH, and PCS were demonstrated among the three groups. On PF, there were 

significant differences between the NA group and HV group (16.67 vs. 96.67), PA and HV (29.69 vs. 
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96.67), and also PA and NA (29.69 vs. 16.67). On the domain of Vitality, statistical differences 
between NA and PA groups (58.75 vs. 81.06) were found. The SF domain the differences observed 

were between NA and PA (48.43 vs. 87.5), and NA and HV (48.43 vs. 92.71). The RE was 

statistically different between NA and PA group, and NA and HV group (50.83 vs. 89.58), (50.83 vs. 

100) respectively. The Mental Health score on Paralympic athlete and non-athlete group (83 vs. 
57.67) and Healthy volunteers and non-athlete group (76.67 vs. 57.67), were with significant 

differences. Finally, the Mental Composite Score showed a lower score and statistical difference 

between NA and PA group (53.92 vs. 85.29), and NA and HV group (53.92 vs. 84.12). All domains 
and the results were shown in table 1. 

Table 1: Findings of Short Form Survey (SF 36) domains on the three groups. 

SF-36 

 SCALES 

Paralympic athletes with SCI Non-Athletes with SCI Healthy Volunteers 

Group N= 16 Group N= 12 Group N= 12 

Mean S.E.M Mean S. E.M. Mean S.E.M 

PF 29.69 2,560 * 16.67 1,28 96. 67 1.54 **   *** 

RP 92 4.45 82.51 8.53 93.75 4.48 

BP 64,81 6.25 56,42 6,03 75,83 3,88 

GH 70.31 5.20 63.42 5.67 76.5 4.25 

VT 81.06 1.96 
* 

58.75 7.15 67.08 6.10 

SF 87.5 4.56 * 48.43 8.43 92.71 4.47 ** 

RE 89.58 6.61 * 50.83 14.85 100 0   ** 

MH 83 2.08 * 57.67 8.44 76.67 4.48 ** 

PCS 64.2 12.91 54.76 13.84 85.69 5.52 

MCS 85.29 1.96 * 53.92 2.53 84.12 7.48 ** 

*P<0.05 PA and NA, ** P<0.05 NA and HV, *** P<0.05 PA and HV. 

The National SCI Statistical Center (NSCISC, 2015) estimates that about 12,000 people acquire spinal 

cord injuries each year in the United States. Globally, the incidence is the highest in males aged 18-32 

years old [18]. Among the major causes are automobile accidents (39.2 percent), falls (28.3 percent), 

and acts of violence (14.6 percent), athletic injuries (8.2 percent), and other accidents (9.7 percent). In 
our study, the highest cause was a traffic accident (56 percent), and all the male participants with SCI 

were classified with paraplegia, which refers to impairment or loss of motor, sensory function in the 

thoracic, lumbar or sacral (but not cervical) [19]. 

Rehabilitation is the development of physical, psychological, and social parameters on people in 

general, in this case, mainly to paraplegic people. The rehabilitation process for trauma caused by SCI 

is long and expensive, starts with admission to hospital and stabilization of the patient’s neurological 
state and is divided into acute, sub-acute, and chronic [19]. Therefore, Paralympic sport used as a 

rehabilitation program is increasingly serving to develop and maintain psychological functioning, 

promote a healthy, and increase life satisfaction of people with disabilities [10]. 

The present study aimed to evaluate and compare the psychological parameters, assessed by SF-36 
short version, among the three chosen groups. We hypothesized that VT, SF, RE, MH and MCS, in 

people with SCI who were engaged to Paralympic sport would be higher than people with SCI not 

involved in any sport, and similar score to health people involved in sport, since the sport might show 
good benefits to people with SCI, in terms of the psychological well-being. 

The first four domains, which represent the Physical domains and create the Physical Composite 

Score (PCS) and the RP, BP, GH, and PCS, did not demonstrate any statistical difference, and the 

characteristics of three groups assessed by SF-36 seem to be similar in these parameters. In contrast, 
the Physical Functioning was statistically different when healthy volunteers were compared to PA and 

NA group; it is not surprising that people with SCI have a much lower score in this area, 

corroborating to [20] [21] [22]. Moreover, the PA group had a higher rating as compared to the NA 
group. Since research indicates exercise may enhance functional independence and activities of daily 

living in people with SCI [23], the last results could be justified. 

Otherwise, depression is not a natural process experienced after SCI, but this is a disorder which 
should be treated [19]. On the domains, which represent the psychological impairment, including 

depression symptoms, it was found statistical differences in the SF, RE, and MH when PA and HV 
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group were compared to the NA group. The vitality score was also higher, but only between PA and NA 
group; when PA was compared to the HV group, the results did not show any significant difference. 

Moreover, there is evidence that physical exercise and sports might bring benefits for people with 

disabilities on self-esteem, quality of life, and body image [24]. In addition, studies have shown the 

level of self-confidence with similar score among athletes with disabilities and athletes in the general 
population [21] [25]. In this study, MCS was statistically lower in non-athlete with SCI group, as 

compared to Paralympic and Healthy groups. Nonetheless, psychological variables related to 

engaging in competitive sport may have impacted the participants’ motivation [26]. It might be the 
reason why the Paralympic group demonstrated similar scores to the active, healthy group since the 

Paralympic participants of this study are used to participate to National competition of Paralympic 

table tennis and basketball, and wheelchair fencing, 31.25% of them to International competitions. 

In light of the preceding discussion, the data support the importance of Paralympic sport in the life of 

people with spinal cord injury chosen in this study, since the psychological well-being was higher in 

the PA group as compared to NA group; demonstrated by other authors [27]. Therefore, this study 

was able to confirm that the Paralympic athletes and healthy volunteers group were more likely to 
have a similar experience on SF-36, in most of the domains, in this case, corroborating to [28]. 

This study demonstrated some limitations that might affect the results negatively. According to [29], 

depression after SCI has shown possible links to multiple indicators including aging, gender (female), 
and socioeconomic status, unfortunately, the only link demonstrated in this study was the sport 

against psychological disorder. 

4. CONCLUSION 

In conclusion, strengthening the engagement in Paralympic sport among people with spinal cord 

injury is a promising strategy to promote psychological well-being and decrease susceptible to several 

secondary problems in this vulnerable group. Further studies are recommended to consider the risk of 

bias demonstrated in this research, in addition, Paralympic sport as a rehabilitation program should be 
encouraged by the government policies, involving healthcare providers and people with SCI. 
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