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The study focused on the habits of paraplegic patients regarding their physical
activity and the progress that this may have brought. According to studies un-
dertaken, regular physical activity has a significant positive impact on the re-
habilitation of paraplegic patients. Physical exercise helps these patients to
improve their mobility, increase their muscular strength, optimize cardiac
health and reduce many disease risks.

For the thesis, existing literature was reviewed for studying the impact of phys-
ical activity on the rehabilitation of paraplegic patients. This study compared
structured exercise and traditional physiotherapy with the aim of linking physi-
cal activity levels to the effectiveness of rehabilitation. The main results shed
light on improved fitness, muscle tone and cardio-respiratory health. This also
helped increase patient motivation, allowing for better adherence to rehabilita-
tion program and increased self-esteem for patients. This study revealed that
physical activity optimizes rehabilitation outcomes, such as independence and
overall quality of life. The methods used included circuit training, resistance
exercises and health education, all under regular supervision by health care
professionals.

The reason that led me to the study of this topic was that physical activity plays
an important role in paraplegic rehabilitation, whilst in the meantime having its
full effect on physiotherapy not completely understood. Exercise can enhance
recovery by improving fitness, independence, and quality of life. This research
helped me to fill the gap by comparing exercise-based rehabilitation with tra-
ditional physiotherapy. By also supporting long-term healing boosts motivation
of the patients and helps design more effective rehabilitation programs by in-
tegrating exercise into treatment plans.

Keywords: paraplegia, physical activity, physiotherapy, rehabilitation, spinal
cord injury, motor function, disability
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1 INTRODUCTION

The subject concerning my research is one that has upset the back of health
care professionals for decades: the physical activity for paraplegic patients
during their rehabilitation and the rest of their life. Humans might have invented
the wheel, but it still takes them some time to consider the gravity of the sub-
ject. For the concept of physical activity is nowadays considered as taboo in
some societies, regarding the image of one with itself. It is not just about mov-
ing, but also about escaping the limitations that life has put in front of these
patients. We should try to appreciate the different point of views and sensibili-

ties, for it is a slippery subject.

To resume, this thesis’ objective is to research the importance of physical ac-
tivity in the rehabilitation of paraplegic patients. A literature review was done
to properly argument on the subject, exploring practices and professional ad-
vancements. This analysis helped formulate a research problem centred on
the impact of physical activity on the quality of life and autonomy of paraplegic
individuals. From this, a research question emerged, seeking to determine the

specific benefits of physical activity in this rehabilitation framework.

2 AIM AND OBJECTIVES

The aim of this thesis is to educate physiotherapists and physiotherapy stu-
dents to understand the need of physical activity as a full part of the rehabilita-
tion process for paraplegic patients as a mean to help both body and mind to

heal as well as possible.



The objective of this thesis is to do a literature review and explain why these
patients need physical activity during rehabilitation. The key is to learn not just

how to adapt to the situation, but to transcend it.

3 PARAPLEGIA

3.1 Definition

Paraplegia refers to paralysis that occurs in the lower half of the body. It can
be a result of an accident or a chronic condition. It is usually caused by damage
to the spinal cord or brain. The key points concerning paraplegia are multiple,
starting from the damage on legs and lower abdomen, the impact on the blad-
der or bowel, breathing and other automatic functions. (Kandola, 2020). For a

better understanding of the spinal cord system, refer to figure 1.

Figure 1 represents the spinal cord in its entirety.



The diagnosis of paraplegia typically involves medical imaging and neurologi-
cal exams. Treatment of paraplegia focuses on managing symptoms and im-
proving the patient’s quality of life through physical therapy/rehabilitation, as-
sistive devices (wheelchairs), medical management, bowel/bladder care pro-
grams, pain management and psychological support. The outlook of paraple-
gia varies depending on the severity and the causes of the pathology. With
proper treatment and rehabilitation, many patients with paraplegia can have
fulfilling lives and maintain some kind of independence. Ongoing care and pre-
vention of health complications will be the work of health care professionals
throughout the remaining of the paraplegic patients’ lives. (Klebine, 2024). The
medical specialists in USA base themselves on the American Spinal Injury As-
sociation (ASIA) board for neurological assessment. The American Spinal In-
jury Association International Standards for Neurological Classification of Spi-
nal Cord Injury form used to evaluate spinal cord injury is presented. (American
Spinal Injury Association. International Standards for Neurological Classifica-

tion of Spinal Cord Injury.), As shown on Picture 2.
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Picture 2. The American Spinal Injury Association International Standards for




Neurological Classification of Spinal Cord Injury form used to evaluate spinal
cord injury is presented.

The first case ever recorded of paraplegia can be found on the Edwin Smith
surgical papyrus from around 1600 BCE. The understanding of spinal cord
injury was limited. (Hughes, 1987). The two World Wars led to a large num-
ber of spinal cord injuries, prompting more studies and treatment develop-
ments. (Siganporia, 2022a). Nowadays, while spinal cord injuries remain seri-
ous, advances have greatly improved survival rates and quality of life for

most patients. (Siganporia, 2022b).

3.2 Causes of paraplegia

The reasons for paraplegia can be very different. The most common are spinal
cord injury due to accidents (motor vehicle crashes, falls, sport injuries, pene-
trating injuries like gunshots or stabbings), medical conditions affecting the spi-
nal cord (spinal cancer growth, infections to the spine, blood flow affect like
ischemia, and congenital conditions such as spina bifida), neurological disor-
ders (multiple sclerosis, Guillain-Barré syndrome and stroke). (Professional,
2024.)

It is of paramount importance to consider that paraplegia usually is the result
of injuries or conditions affecting the spinal cord in the most cases thoracic,
lumbar or sacral area. The severity of symptoms is depending in the level and
complexity of the spinal cord injury. It is logical to say that some causes can
be preventable (wearing seatbelts, avoiding falls, safe use of firearms). (Pro-
fessional, 2024.)

3.3 Occurrence of paraplegia

The occurrence of paraplegia refers to a situation that takes place or exists in
a given area. The annual incidence of traumatic spinal cord injuries (all pathol-

ogies including paraplegia) in Finland is 13,8 per 1 million people. The number



of cases is approximately 65 new cases every year. The main age of injures

for men is around 40 years and 38 for women.

The majority of injuries happens under the age of 55. (Ahoniemi, 2008). In the
gender distribution, 79% of patients with paraplegia were men. Concerning the
causes of injuries for paraplegia, falls were the most common ones with 41.2%,
followed closely by traffic accidents with 39.5%. The studies show that half of

the patients with spinal cord injury had paraplegia. (Ahoniemi, 2011.)

3.4 Social and mental states of paraplegia

Patients affected with paraplegia suffer from this condition in different domains
within the social and mental scopes. The mental scope observes effects like
depression and anxiety due to the physical modifications to the patient’s body.
(UPMC, 2024). The major depressive disorder occurs in about 25% of adults
with paraplegia, during their first rehabilitation or after they are initially dis-
charged from hospital. The mental state of paraplegic patients can lead to
other issues, such as substance abuse disorders or Post Traumatic Stress
Disorder (PTSD), in a more prevalent rate than in the general population.
(Budd, 2022). The social scope observes effects like the stigma that this phys-
ical condition has on both the patients and the members of the general public.
(Ray, 1984). Patients most likely will need to adapt their lives to the new cir-
cumstances. (UPMC, 2024). The social relationships can be impacted (marital,
familial). (Budd, 2022). There are challenges reintegrating into society and

their own community after the diagnosis. (UPMC, 2024)

These two scopes can also be followed by sexual and personal impact, whilst
also coping and adjusting to the condition. The factor of sexual impact hurts
the body image, the loss of sexual functions is a significant challenge, the over-
all sense of identity and the self-worth of a patient are impacted. The factor of
coping and adjusting affects the patient’s ability to adapt to the disability.
(UPMC, 2024). The patient can struggle with the resiliency to accept the situ-

ation. The ability to use effective coping mechanisms is important for mental



health. (Budd, 2022). The risks of depression and/or suicide are usually pre-
vented whilst the patients are put into meaningful activities after discharge from
the hospital. (UPMC, 2024).

4 PHYSICAL ACTIVITY

4.1 Definition

Physical activity can be describing any bodily movement produced by skeletal
muscles that requires energy expenditure (the amount of energy an individual
uses to maintain essential body functions). Physical activity encompasses all
the different types of movement, such as leisure time activities, transport to get
around and work/domestic activities. It can range all the way from light to in-
tense efforts and can be done at any level of skills for enjoyment by everyone.
The benefits of regular physical activity include prevention and management
of pathologies like heart disease, cancer or diabetes, improved mental health

and cognitive function, improved sleep and help in weight management.

The World Health Organization recommends at least 150 minutes of moder-
ate-intensity physical activity per week for adults. On a global scale, around
31% of adults (1,8 billion people) do not reach this level. The increase of phys-
ical activity is seen of paramount importance in order to reduce the risk of dis-
ease around the globe. (WHO, 2024.)

The concept of physical activity is very present in ancient civilizations. In an-
cient China, Confucian teaching encouraged regular physical activity for health
benefits. In India, yoga emerged around 5000 years ago as a way to balance
the body, mind and spirit. In Ancient Greece, physical activity was considered
as equally important as mental development. In Ancient Rome, all citizens
aged 17 to 60 were required to maintain good physical condition for potential

military service. Throughout the Dark and Middle Ages, hunting/gathering
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lifestyles were brought back leading to an increase in physical activity levels.
The Rennaissance renewed interest in human physicality, leading to rebirth of
physical education programs in schools. From the Industrial Revolution until
our time, an evolution of physical activity process was created in order to reach

the several needs for physical care. (History of fitness, 2024)

4.2 Recommendation for physical activity

The many different groups that constitute the human family each need a proper
program to practice physical activity. Regarding this statement, it is now im-

portant to show each group’s adequate physical activity programs.

The children and adolescents could benefit from at least 60 minutes of moder-
ate-to-vigorous physical activity daily. In addition to the vigorous activity there
should be muscle-strengthening and bone strengthening activities about 3

times a week. (Physical Activity Basics, 2024).

The adults (from 18 to 64 years old) could benefit from at least 150 minutes of
moderate-intensity aerobic or 75 minutes of vigorous-intensity aerobic per
week. In addition, the inclusion of muscle strengthening activity at least 2 days
per week that work all major muscle groups could be positive. (Physical Activity
Basics, 2024b).

The older adults (65+) could benefit from the same recommendations as the
adults regarding the aerobic, with a special focus on improving the balance

with single foot standing activities. (Physical Activity Basics, 2024c).

A special precision is to be made for pregnant women. It is important for them
to do at least 150 minutes of moderate-intensity aerobic per week for both the
wellbeing of the mother and the child. (Website, N. , 2024).

The important thing to remember is to spread out activity throughout the week
rather than doing it all at once. It is important to reduce the sedentary time and

break the cycle of long periods without movement. It is of paramount
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importance to consult a medical doctor before starting new exercise routine,
especially if you have health conditions. Also, do not forget to mix up the types
of activities in order to keep the process interesting and prevent plateaus, (be-
ing stuck in the same level of physical condition and ability), (Website, N,
2024). The last point is to not forget that any amount of physical activity is
better than none, therefore, trying to incorporate more activity into one’s rou-

tine gradually is always the way for an overall better health. (WHO, 2024b).

5 PHYSIOTHERAPEUTIC REHABILITATION FOR PARAPLEGIA

5.1 Overview of paraplegia

The level and completeness of the spinal cord injury determines the extent of
the paralysis. (What is a Spinal Cord Level of Injury?, n.d.). For the most cases,
it is traumatic injury; yet it can also occur due to non-traumatic causes like for
example infections or cancerous growth. (Muller-densen, 2021). The patients
with paraplegia do often experience secondary complications like pressure ul-

cers, respiratory issues and also loss of bone density. (Vecin, 2022).

An adequate assessment of paraplegia is critical to develop an individualized
rehabilitation plan for the patient. (Quinones, 2024). The several components
of the assessment combine neurological examination to determine the extent
of the spial cord injury, the functional assessment of mobility/transfers/daily
activities, range of motion and muscle strength evaluations, pain assessment,
evaluation of respiratory and cardiovascular systems and the assessment of

psychological factors like depression and anxiety. (Knadmin, 2022).

5.2 Importance of physical therapy in rehabilitation

Physical therapy usually plays a vital role in the rehabilitation process of pa-
tients affected by paraplegia. (MSKTC, 2024-b) The process of rehabilitation
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passes by the setting of goals. (Maribo, 2020). These goals include maximizing
functional mobility and independence, preventing secondary complications,
improving overall quality of life and enhancing social participation and commu-

nity reintegration. (Nas, 2015).

They are many components in the physiotherapist’s intervention process for
the betterment of the patient’s rehabilitation process. (Barker, 2019). The mo-
bility training combines transfer techniques, wheelchair mobility skills, standing
and walking programs when appropriate and adaptive equipment training. The
strength and endurance combine resistance exercises using proper body po-
sitioning and cardiovascular training through wheelchair sports or exercises.
(MSKTC, n.d.). The range of motion and flexibility combine regular stretching
to prevent contractures and maintenance of joint mobility. (Harvey, 2017). Pain
management combines education on proper position to reduce pain and use
of assistive devices and ergonomic techniques. (Greenwood, 2024). The pre-
vention of secondary complications combines pressure ulcer prevention strat-
egies, respiratory management techniques and bone health maintenance pro-
grams. (Hommel, 2018). The functional training combines activities of daily liv-
ing (ADLs) training, transfer training to/from bed/toilet/shower/etc, and wheel-
chair accessibility modifications. (You, 2017). The assistive technology com-
bines proper fitting and use of wheelchairs/orthotics/adaptive equipment and
training on device operation and maintenance. (Nichd, 2018). The community
integration combines access to accessible community resources and partici-

pation in adaptive sports and recreational activities. (UCLA, 2023).

The concept of physical activity is best practiced in collaborating closely with
interdisciplinary team members including physicians, occupational therapists,
physiotherapists and psychologists. (Foxrehab, 2021). It also uses evidence-
based intervention tailored to individual needs and focuses on patient educa-
tion and empowerment throughout the rehabilitation process. (Bhattad, 2022).
This process addresses psychological factors that may impact recovery and
provides ongoing support and follow-up care after the patient has left the for-

mal rehabilitation process. (Kellezi, B., 2016).
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5.3 Physical activity in the paraplegic rehabilitation process

The benefit of physical activity for patients with paraplegia in their rehabilitation
journey is to be understood on many levels. In introduction, it's elemental to
know that spinal cord injury leads to loss of motor function, sensation and au-
tomatic system regulation. (Henke et al., 2022). This is causing a shift from
active to inactive lifestyles, leading to secondary complications like cardiovas-
cular disease, metabolic disorders and obesity. (Nash, 2018). The physical
impairments affect quality of life and can lead to early morbidity and mortality.
(WHO, 2024a). Then, the physical activities can enhance physical fitness,
functional capacity and participation. (Ramnath, 2018). The regular exercise
could help prevent physical deconditioning, even if the levels of physical activ-
ity tend to lower after the rehabilitation program at the hospital. (Maher, 2017).
It is of paramount importance to take in consideration the barriers to physical
activity. Intrinsic factors could include low exercise self-efficacy, motivation and
lack of proper knowledge, and extrinsic factors could include program costs,

access to equipment and inaccessible facilities. (Blom, 2021.)

The benefits of exercise programs can improve physical capacities like
strength, body composition, aerobic fithess and functional performance. You
should consider at least 30 minutes aerobic exercise per day in order to pre-
vent cardiovascular disease. Take into consideration that progressive re-
sistance exercises are recommended to prevent muscle deconditioning (loss
of muscular mass). (Voet, 2019). Let’s think about intervention and outcomes
of physical activity. For example, studies have shown positive effects of exer-
cise programs on physical fitness and cardiometabolic health. The body
weight-supported treadmill training and supervised exercise have found to im-
prove participation and quality of life. Also, cognitive and behavioural ap-
proaches can help manage chronic pain and improve participation. (Franklin,
2022.)

The final part of this chapter would be the recommendations for the paraplegic
patients of doing extra physical activity during their rehabilitation process. We

should incorporate educational programs into paraplegic rehabilitation in order
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to increase exercise self-efficacy. It is important to use circuit-based aerobic
interval training to prevent boredom and minimize fatigue. The implementation
of progressive resistance exercises in order to maintain muscle mass should
be coupled with the measure of the participation in rehabilitation programs.
(Hisham, 2022). The conclusion of this chapter would be that physical activity
plays a critical role in the rehabilitation of patients with paraplegia. It offers
many health benefits and clearly improves the overall quality of life. To under-
stand one’s physical activity needs to be the goal in providing proper compre-
hensive care. The limits that paraplegia poses onto the patient shall be fought
with evidence-based physiotherapeutic interventions and the hard work of

healthcare professionals. (Gomara-Toldra, 2014.)

6 DISCUSSION

Physical activity is the basis for a successful rehabilitation outcome, with com-
prehensive mobility (combining ROM/stabilization/control of joints and mus-
cles training) exercises training strongly improving functional autonomy. An in-
dividualized approach would usually be more efficient than standardized pro-
grams, whilst early intervention seems to improve the long-term recovery pro-
cess. A more adequate rehabilitation programme needs the help of multi-dis-
ciplinary professionals that work together in the same goal of helping and as-
sessing the patient to offer the best treatment possible. In this optic, both tra-
ditional and modern therapeutic protocols will be used with patient-centered

rehabilitation targets to improve motivation and compliance of the patients.

This research process faced many difficulties in integrating diverse medical
literature within multiple aspects whilst balancing theoretical knowledge with
practical clinical applications. Understanding and using complex rehabilitations
protocols and terminology was a hard task, knowing that it had to make sense
with both physical and psychological aspects. The necessity of clarity with the

different rehabilitation phases is to be made with the help of the integration of
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treatment modalities. It was essential to balance the work with proper coverage

and clear data access.

The research findings have important potential regarding future impact in mul-
tiple healthcare domains. In clinical practice, it could lead to an improvement
in rehabilitation protocols, optimized mobility training programs, and more effi-
cient results for the patient with the help of evidence-based practices. These
lead to facilitating a better integration of traditional and modern therapeutic
techniques. The academic world should benefit with the development of train-
ing materials for healthcare providers, the creation of patient educating pro-
grams, the establishment of clinical guidelines for rehabilitation teams and the
financial resources for continued learning. Also, these findings would provide
a base for future research, allowing studies in rehabilitation effectiveness,
studies of new therapeutic approaches, comparative analyses of different re-
habilitation methods and finally the contribution to the development of ad-

vanced rehabilitation protocols.

There are many ethical considerations that are emerging during this research
process. The patient-centered ethics require a careful focus on the most accu-
rate treatment and consideration of a patient regarding its goal-setting treat-
ment choices, the protection of their privacy, a proper approach regarding the
cultural and personal preferences in the rehabilitation program’s planning.
There needs to be professional responsibility in the scientific accuracy of the
rehabilitation techniques, the transparency of the information and limitation in
all the process and the acceptance of an adequate guideline. The importance
of research integrity leads to a proper education in rehabilitation goals. It is
finally necessary to make a clear distinction between evidence-based and
emerging rehabilitation practices for an improvement of all the rehabilitation

programs in the long term.

To illustrate my thesis and with the desire to inspire both the patients suffering
from paraplegia and the rehabilitation health care professionals, | will show
what physical activity during rehabilitation can lead to. In appendix 1 there are

a few of the pictures | took while | was covering the summer and winter
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paralympic games from 2006 to 2018 as an official photo reporter for the

French paralympic committee.
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APPENDIX 1: PICTURES FROM THE SUMMER AND WINTER
PARALYMPIC GAMES FROM 2006 TO 2018

Picture 3. London 2012, Tennis, single women
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Picture 4. Beijing 2008, Wheelchair racing 100 m, single men
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Picture 6. Rio 2016, Basketball Wheelchair, team men



23

Picture 7. Beijing 2008, Table Tennis, single women
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Picture 9. Sochi 2014, Hockey Wheelchair, team men

Picture 10. Sochi 2014, Curling Wheelchair, team mix
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Picture 11. Pyeong Chang 2018, Wheelchair Cross-country skiing, single men

Picture 12. Pyeong Chang 2018, Wheelchair Alpine ski, single men
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Picture 13. Beijing 2008, Fencing Wheelchair, single men
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Picture 14. Rio 2016, Wheelchair Freestyle, single men
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