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Preface

Functioning is a central dimension in persons experiencing or likely to experience disability. Accord-
ingly, concepts, classifications and measurements of functioning and health are key to clinical practice, 
research and teaching. Within this context, the approval of the International Classification of Func-
tioning, Disability and Health (ICF) by the World Health Assembly in May 2001 is considered a landmark 
event. 

To illustrate the use of the ICF in rehabilitation practice Swiss Paraplegic Research (SPF) together with 
Swiss Paraplegic Centre (SPZ), one of Europe's leading (acute and rehabilitation) centres for paraplegia 
and spinal cord injury (SCI), performed a series of case studies. Conducting ICF-based case studies was 
one approach to address SPF's aim to contribute to optimal functioning, social integration, health and 
quality of life for persons with SCI through clinical and community-oriented research. The ICF-based 
case studies project began in October 2006. 

In this project, persons of different age groups and gender and who are living with SCI of varying etiology 
and levels of severity, were accompanied during their rehabilitation at SPZ. The rehabilitation process 
is then described using the Rehab-Cycle® and the corresponding ICF-based documentation tools. Since 
persons with SCI are faced with a number of physical, psychological and social challenges, the case 
studies aimed to cover a broad spectrum of these challenges. With this in mind, each case study high-
lighted a specific theme of SCI rehabilitation.  

A booklet is published for each case study conducted. To better understand the case studies described 
in these booklets, find below some basic information about SCI, the ICF, ICF Core Sets, the Rehab-Cycle® 
and the ICF-based documentation tools.

Spinal Cord Injury (SCI)

Spinal cord injury (SCI) is an injury of the spinal cord that results in a temporary or permanent change in 
motor, sensory, or autonomic functions of the injured person's body. The spinal cord is divided into four 
sections which can be further subdivided into individual segments:

 – 8 cervical segments (C1 to C8)
 – 12 thoracic segments (T1 to T12)
 – 5 lumbar segments (L1 to L5)
 – 5 sacral segments (S1 to S5) 

The damage of the spinal cord is called lesion. Important functions such as mobility (motor functions) or 
sensation (sensory functions) fail below the lesion. To help determine future rehabilitation and recovery 
needs, the extent of a SCI in terms of sensory and motor functions is described using the American 
Spinal Injury Association (ASIA) impairment scale. 

International Classification of Functioning, Disability and Health (ICF)

The ICF is a classification of the World Health Organization (WHO) based on the integrative bio-psycho-
social model of functioning, disability and health. Functioning and disability reflect the human experi-
ence related to the body functions, body structures, and activities and participation. It is viewed in terms 
of its dynamic interaction with a health condition, personal and environmental factors.

Health condition

Activities
Body functions/
Body structures Participation

Environmental factors Personal factors

Figure 1: Bio-psycho-social model of functioning, disability and health 

The ICF classification corresponds to the components of the model. Within each component, there is an 
exhaustive list of categories that serve as the units of the classification. ICF categories are denoted by 
unique alphanumeric codes and are hierarchically organized in chapter, second, third and fourth levels. 
When going from the chapter level to the fourth level, the category's definition becomes more detailed.

The classification also comprises so-called ICF qualifiers, which quantify the extent of a problem expe-
rienced by a person in a specific ICF category. Since environmental factors can also be facilitators, the 
ICF qualifier for facilitators are indicated with a plus sign.

Generic Scale of ICF Qualifiers
0 NO problem (none, absent, negligible,...) 0-4% 

1 MILD problem (slight, low,...) 5-24% 

2 MODERATE problem (medium, fair,...) 25-49% 

3 SEVERE problem (high, extreme,...) 50-95% 

4 COMPLETE problem (total,...) 96-100% 

8 not specified (used when there is insufficient information to quantify the extent of the problem) 

9 not applicable (used to indicate when a category does not apply to a particular person)
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ICF Core Sets

To facilitate the use of the ICF in clinical practice, it is essential to have ICF-based tools that could be 
integrated into the existing processes. The first step toward providing ICF-based tools for clinical practice 
was the development of ICF Core Sets. ICF Core Sets are shortlists of ICF categories that are considered 
to be most relevant for describing persons with a specific health condition or in a particular setting. In 
a rehabilitation setting an ICF Core Set can help guide the rehabilitation management process. ICF Core 
Sets have been developed for several health conditions e.g. for spinal cord injury, health condition groups 
e.g. for neurological conditions and for various settings. ICF Core Sets can serve as a basis when using 
the ICF-based documentation tools that follow the Rehab-Cycle®.

Rehab-Cycle® and Corresponding ICF-based Documentation Tools

The Rehab-Cycle® is one approach that reflects the structured processes inherent in multidisciplinary 
rehabilitation management. The Rehab-Cycle® consists of an assessment phase, assignment phase, 
intervention phase and evaluation phase. An ICF-based documentation tool has been developed to guide 
each of the Rehab-Cycle® phases: the ICF Assessment Sheet, the ICF Categorical Profile, ICF Intervention 
Table and ICF Evaluation Display. These tools can help a multidisciplinary rehabilitation team to better 
understand the role of functioning within the rehabilitation process and to more comprehensively describe 
a person's functioning - hence support ICF-based rehabilitation management.

Assessment
 – ICF Assessment Sheet
 – ICF Categorical Profile

Evaluation
 – ICF Evaluation Display

Intervention
 – ICF Intervention Table

Assignment
 – ICF Intervention Table

Figure 2: Rehab-Cycle®

You can find more detailed information about SCI, the ICF, ICF Core Sets, the Rehab-Cycle® and the ICF-
based documentation tools on the website www.icf-casestudies.org. 
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General Introduction

 

Persons with spinal cord injury (SCI) tend to be less physically fit than the 
general non-SCI population.1, 2 Impaired physical functioning associated with 
SCI can lead to physical inactivity and reduced physical fitness. This can, in 
turn, lead to secondary complications and difficulties in activities of daily 
living. Exercise and sport can break this vicious cycle.3, 4, 5

Breaking the Negative Cycle

Physical fitness (or physical capacity) has been 
defined as the “combined ability of the cardiovas-
cular, respiratory and musculoskeletal systems 
to attain certain levels of activity.”4 Low physical 
fitness in persons with SCI is associated with 
inactivity and a sedentary lifestyle1, 2, 3, 4, 6 resulting 
from, among other things, impaired physical 
functioning such as loss of muscle power and 
autonomic control below the injury level, and poor 
blood circulation in the lower extremities,1, 4 as 
well as limitations in motor functioning.3

Possible consequences of inactivity include 
secondary conditions such obesity, diabetes, 

cardiovascular disease, bone and joint disease, 
as well as the exacerbation of SCI-related 
complications such as pressure sores, urinary 
tract infection and spasticity, and ultimately a 
lower quality of life.1, 2, 3, 4, 5 Given this, one goal of 
rehabilitation is to break this vicious cycle of 
impaired physical functioning – low physical 
fitness – inactivity – reduced functioning.4

In addition to breaking this negative cycle related 
to low physical fitness, studies have suggested 
that there are many benefits of increased regular 
physical activity that includes exercise and sport.

Benefits of Exercise and Sport

Exercise and sport have been shown to contribute 
to promoting physical fitness and health mainte-
nance in persons with SCI.2, 3, 5 In fact, everyday 

physical activity, not just sports, has shown to be 
beneficial for improving physical fitness.7

Box 1 | Effects of Exercise on Physical Capacity

The physiological impact of exercise on the physical capacity of persons with SCI has been 
well-studied. This includes:3, 5, 7

Cardiorespiratory functions:

 – Increased rate of oxygen uptake during 
exercise

 – Improved efficiency of breathing
 – Boost in cardiorespiratory endurance i.e. 

the ability to take in oxygen and transport 
it to parts of the body during physical 
exertion

 – Expanded vital capacity i.e. the maximum 
amount of air that can be expelled from 
the lungs after breathing in as deeply as 
possible

 – Decreased heart rate during exercise

Vascular functions:

 – Improved blood flow to the legs (as 
shown in several, albeit not all studies 
examining blood flow to the legs)

 – Favourable effects on blot clotting
 – Metabolic functions: Favourable lipid 

profile that potentially reduces the risk of 
coronary heart disease

Musculoskeletal functions:

 – Improved muscle strength
 – Enhanced muscle power output
 – Heightened resistance to muscular 

fatigue
 – Increase in bone mass
 – Improved biomechanics related to 

body movement, including wheelchair 
propulsion technique

Improvements in physical capacity/fitness 
can have a positive impact on daily activities 
e.g. tasks requiring short-term exertion and 
capacity to do physical work, as well as 
enable a person with SCI to more quickly 
achieve independence in daily activities.

Exercise and sport activities also have psycho-
social benefits. Studies have found that frequent 
participation in sport activities can decrease 
anxiety and depression and increase vigour. 
The degree of psychological benefit from sports 

seems to be associated with the physical benefits 
of sport participation. It is important to note that 
persons with paraplegia and tetraplegia have an 
equal chance of benefitting psychologically from 
sport participation.8, 9
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On a broader level, persons with SCI who engage in 
sports also demonstrate a higher quality of life, as 
illustrated in a study of 985 persons with SCI. In this 
study, the participants who were actively engaged in 
sports or physical recreation showed significantly 
higher life satisfaction rates, especially with regard 
to family relationships and contact with friends, than 
those who did not participate in sports or physical 
recreation. The most common reasons given for 
engaging in sports after injury were 1) to keep physi-
cally fit, 2) to improve upper body strength, 3) to get 
out of the house, 4) to sozialize with other people, 
and 5) simply for the enjoyment of doing sports.10

Besides physical and psychological benefits, 
physical activity has shown to decrease the inci-
dence of urinary tract and respiratory infections, 
spasticity, and ulcers. In addition, athletes with 

paraplegia seem to have less hospitalisations and 
lower hospitalisation costs.11

Sports can do much to facilitate aspects of 
community reintegration. Sport as a form of 
recreation has shown to facilitate social interaction 
and adjustment to disability, as well as provide a 
sense of enjoyment as a coping mechanism and 
for stress management.11 Considering this, it is very 
encouraging that the options available for persons 
with SCI who want to engage in sports are no 
longer limited to traditional "SCI sport activities" like 
archery or table tennis, but are continuing to evolve 
to include many other types of sport activities such 
as mono-skiing and cross-country hand-biking.2, 10 In 
addition to sports, other forms of physical activity 
e.g. wheelchair dance are also available to persons 
with SCI.2

Barriers to Engaging in Sports

In the same aforementioned quality of life study 
of 985 persons with SCI, participants who found 
it difficult to continue engaging in sports gave the 
following reasons:10

 – dislike for the available sport activities
 – poor access to recreational and sports facilities
 – lack of independence i.e. high dependency on 
personal assistance in performing activities of 
daily living
 – inability to engage in their favourite sport after 
SCI

Despite these barriers, persons with SCI who 
do participate in sports experience long-term 
benefits in functioning, health maintenance, 
reintegration and overall well-being. Considering 
the many benefits of regular physical activity, 
rehabilitation programs need to integrate inten-
sified physical activity during rehabilitation, as 
well as promote a more active lifestyle after 
discharge from the rehabilitation centre.3, 5, 7, 11

This case study of Lisa, a 35 year-old woman with 
SCI, will illustrate how suitable sport activities can 
be identified and integrated into rehabilitation, 
and how sport participation can contribute both 
to physical health maintenance and psychosocial 
well-being of a person with traumatic SCI.

Lisa's Story

Lisa "lived" sports...Athletics played a major role both in her private and profes-
sional life, as she was an accomplished athlete and a respected high school 
physical education (and geography) teacher. Following her spinal cord injury 
(SCI), Lisa’s fitness and athleticism were significant contributors to her overall 
recovery.

At 35, Lisa regularly practiced a wide variety of 
sports – skiing, mountain biking, tennis, volleyball, 
and climbing, to name a few.

While each of these sports carries certain inherent 
risks, it was a mountain climbing accident that left 
two of her climbing partners dead and Lisa with 
a complete SCI. In the rehabilitation following her 
injury Lisa's love of sports and fitness proved to 
be valuable in surprising ways.

“Sports and being athletic have always been 
incredibly important to me, to my relationship 
with the world around me, for my self-
perception, body awareness and fitness, for 
the thrill and challenge of competition, and for 
all of the social aspects. And obviously it has 
played a role in my professional life as well – 
in my career as a teacher. Introducing sports 
to young people has truly been rewarding – a 
combination of a career I love and a life 
passion.”
Lisa
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A Climbing Catastrophe

“On Thursday morning two men and a woman had a (mountain) accident on "Chli Leckihorn" near 
Oberwald. According to a report, a rockfall occurred, with a large quantity of rocks falling from "Chli 
Leckihorn" at 2,800 metres above sea level. The climbing team of three fell with the avalanche to the 
base of the mountain. Both men died from their injuries. One woman was seriously injured and was 
evacuated by helicopter to a trauma centre in Bern... The 35 year-old woman is from the German-
speaking part of Switzerland...”
Walliser Nachrichten (online) 26 July 2007: Mountain climbing accident with two 
dead and one person seriously injured – Translated from German

The rockfall was unanticipated and massive; 
Lisa’s survival was a matter of chance. She was 
buried and critically injured beneath the rockfall. 
She was already aware that she may be paralysed, 
and did not know whether or how long she would 
live. Fully conscious the whole time, Lisa had no 
choice than to wait and hope to be rescued before 
she dies. Fortunately, a couple of hikers witnessed 
the accident and were able to call for help. A 
rescue team arrived by helicopter and rapidly 
evacuated Lisa to an acute care hospital.

With a major thoracic and abdominal trauma, as 
well as head injuries, fractured ribs and multiple 
lacerations, Lisa was in critical condition when 
she arrived in the hospital emergency room. She 
also presented with symptoms of SCI, and was 
diagnosed as having a luxation fracture at the 
level of T8 and graded with ASIA A i.e. complete 
paraplegia below the abdomen. Acute care was 

provided to treat an abnormal collection of air 
and blood in her chest cavity, a ruptured kidney, 
a serious accumulation of blood in the internal 
space behind the abdomen, lacerations and a mild 
traumatic brain injury.

On the third day after the accident, Lisa’s status 
deteriorated due to serious injuries to her internal 
organs. The acute care team kept her on artificial 
ventilation for three days until her condition stabi-
lised, at which point they were able to turn their 
focus on treating her spinal fractures and luxation. 
This involved surgically stabilising her spine from 
level T6 (just below the shoulder blades) to T10 
(area around the lower abdomen). After the 
procedure was successfully completed, Lisa's 
medical condition greatly improved. She was 
alert, oriented and her cardiopulmonary status 
was stable. She was then moved to the early post-
acute unit of a specialised rehabilitation centre.

Rehabilitation – The First Four months

Lisa began to recover slowly and steadily from 
her many injuries. She continued to suffer from 
extreme pain, primarily as a result of a number 
of fractured ribs. Due to the pain, the extent of 
her physical activity was limited. In addition to 
her physical and medical problems, Lisa faced 
a problem that was unique to her situation and 

that posed an obstacle to rehabilitation. Since the 
accident, she had developed a fear of falling. This 
fear interfered with many aspects of her mobility. 
For example, transferring herself from the wheel-
chair to another location and even sitting upright 
became a challenge.

“Since the accident, she had developed a fear of falling. This 
fear interfered with many aspects of her mobility.“

Despite Lisa's experience of pain and fear, her 
recovery progressed, and her physical activities 
intensified over the course of the first four months 
of rehabilitation. Her cardiorespiratory functioning 
became normal, and she also acquired more inde-
pendence in dressing and caring for herself, as 
well as transferring herself to and from her wheel-
chair. During the first four months of rehabilitation, 
Lisa's spinal cord independence measure (SCIM) 
score12 reflected these improvements, increasing 
from a score of 12 to 50 (out of 100). See “Table 1: 
Spinal Cord Independence Measure (SCIM) during 
the first four months” on page 26 at the end of 
this booklet.

Given Lisa's steady recovery, the rehabilitation 
team planned an additional four months of reha-
bilitation. They had hoped that after completing 
this additional four-month period, she would be 
able to leave the rehabilitation centre, reintegrate 
into the community, and live an independent life.

In the second four-month period of Lisa's rehabili-
tation, the rehabilitation team utilised the Rehab-
Cycle® to identify and integrate into her rehabili-
tation program physical and sport activities that 
not only suited Lisa’s physiological status but also 
corresponded to her wishes.
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Assessment

During the initial assessment phase of the Rehab-Cycle®, both Lisa and 
members of her rehabilitation team provided insight into Lisa's functioning 
in terms of body functions and structures, activities and participation, and 
environmental and personal factors.

Lisa felt that while she had made some progress 
in the first four months of rehabilitation prior 
to this Rehab-Cycle®, there was still much to 
be improved. Medically, she had many of the 
typical impairments associated with a spinal cord 
injury (SCI) at her level of injury. Pain, reduced 
muscle power in the upper extremity, reduced 
exercise tolerance, unstable blood pressure, and 
a moderate degree of spasticity were body func-
tions that needed to be addressed in this Rehab-
Cycle®.

Moreover, Lisa found it straining that she 
continually toppled over when sitting. At the time 
of assessment her ability to maintain a sitting 
position was limited. In addition, performing 
activities of daily living such as dressing and 
transferring herself from bed to wheelchair some-

times exhausted her. Lisa was still completely 
dependent on others for emptying her bowels, 
and needed partial assistance for dressing, 
washing and transferring. Nevertheless, there 
were things Lisa was able to do. For example, she 
was able to transfer from her wheelchair into a 
car, manage her bladder and care for her skin.

Although Lisa saw herself as emotionally stable, 
her fear of falling, though improved, remained 
an issue. Her fear of falling precipitated the limita-
tions she experienced in physical activities. The 
rehabilitation team defined Lisa's fear of falling as 
an “impaired emotional function” resulting from 
the accident. Despite this view, the result of Lisa's 
neuro-psychological assessment was normal for 
her condition (given the traumatic brain injury she 
incurred during the fall).

“Although Lisa saw herself as emotionally stable, her fear 
of falling, though improved, remained an issue.”

In terms of participating in major life areas such 
as working and maintaining a social life, Lisa’s SCI 
altered the life she had led up until the climbing 
accident. The possibility of returning to her pre-
injury job as a sports and geography teacher had 
to be clarified. With particular skill and enthusiasm 
in sports, returning to her profession was one of 
Lisa's aims. During this initial assessment, Lisa's 
rehabilitation team noted that her involvement in 
sports up to this time in the rehabilitation process 
had been less than expected for a former athlete, 
and that it was time to address this shortcoming 
in the rehabilitation process.

Lisa had an engaged social and family network. 
She felt that the relationship with her boyfriend 
had intensified after the accident. He made 
an effort to support and meet Lisa's needs. In 
addition, she often saw her family and received 
many visits from friends – although at times she 
felt that the visits were perhaps too frequent.

At the time of the accident, Lisa had been living 
with her boyfriend in an apartment that was not 

completely wheelchair accessible. This meant 
that the apartment would require some adapta-
tions if they decided to remain there. This and 
other environmental factors, such as an optimal 
wheelchair and adaptations to her car, had to be 
addressed before Lisa's discharge.

With regard to relevant personal factors, Lisa 
possessed important personal traits that 
fostered her participation in sports, namely a 
high level of body awareness and intrinsic moti-
vation.

The input provided by Lisa and her rehabilitation 
team was documented in the ICF Assessment 
Sheet, a listing of statements made by Lisa (in 
the section entitled "patient perspective") and 
a summary of the results of the assessment 
completed by the rehabilitation team (in the 
section entitled "health professional perspective"). 
It also lists relevant environmental and personal 
factors. See “Table 2: ICF Assessment Sheet” on 
page 28 at the end of this booklet.
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Goal-setting/Determination of Intervention Targets

Having a comprehensive overview of Lisa's functioning based on the rehabili-
tation team's assessment and her own statements about her situation helped 
the rehabilitation team to identify specific intervention targets and concrete 
goals to achieve during the Rehab-Cycle®, including those related to reviving 
Lisa's active participation in sports.

Setting Goals Toward Community Integration

The intervention targets and goals identified for 
Lisa were documented on the ICF Categorical 
Profile. Lisa's ICF Categorical Profile is a visual 
display of ICF categories that reflect the relevant 
aspects of Lisa's functioning that were observed 
and evaluated during the assessment phase of 
the Rehab-Cycle® and documented on her ICF 
Assessment Sheet. It also shows the goals Lisa 
and her rehabilitation team mutually agreed to 
pursue during the Rehab-Cycle®.  See “Table 3: ICF 
Categorical Profile” on page 30 at the end of this 
booklet.

‘Independence in self-care’, ‘improvement in 
mobility’ and 'increased participation in recreation 

and leisure' were the three so-called cycle goals 
that were considered the most immediate goals 
to achieve. These specific cycle goals were the 
"stepping stones" toward achieving Lisa's service-
program goal of 'independence in daily living' 
and ultimately her global goal of 'community 
integration'. The cycle goal of recreation and 
leisure was set in order to revitalise Lisa’s athletic 
abilities and love of sports. It also built upon the 
knowledge that intensified physical activity and 
participation in sports have a beneficial effect 
on rehabilitation outcomes, not only on physical 
functioning but also on the execution of daily 
activities and participation in major life areas.

“The cycle goal of recreation and leisure was set in order to 
revitalise Lisa’s athletic abilities and love of sports.”

Determination of Intervention Targets

For each cycle goal, one or more intervention 
targets were defined. Intervention targets are ICF 
categories (and personal factors) that correspond 
to any of the cycle goals, the service-program 
goal and/or global goal and are intended to be 
addressed with specific interventions. In Lisa's 
case, the following are examples of intervention 

targets that were identified in order to achieve the 
cycle goal of ‘increased participation in recreation 
and leisure’: b455 Exercise tolerance functions, 
b7300 Power of isolated muscles and muscle 
groups, b7353 Tone of muscles of lower half of 
the body, b740 Muscle endurance functions, b755 
Involuntary movement reaction functions, d4153 

Maintaining a sitting position, e140 Products and 
technology for culture, recreation and sport, and 
the personal factor of body awareness.

Several intervention targets and the cycle goals 
identified for Lisa are intertwined. For example, 
the cycle goal of ‘increased participation in 
recreation and leisure’ and the personal factor of 
coping with spinal cord injury (SCI) are intrinsi-
cally linked. In Lisa's case, coping with SCI was 
associated with the broader service-program 
goal of ‘independence in daily living’ rather than 
isolating it to ‘increased participation in recreation 
and leisure’. Lisa's ability to cope with her SCI is 
also associated with another intervention target 
that is of special importance for the ‘increased 
participation in recreation and leisure’, that is, 
Lisa's fear of falling. This is reflected in b152 
Emotional functions.

To achieve Lisa's three cycle goals, environmental 
and personal factors were also considered. For 
example maintaining Lisa's high level of body 
awareness and intrinsic motivation was seen 
as essential to achieving Lisa's cycle goals 
of ‘improvement in mobility’ and ‘increased 
participation in recreation and leisure’. An optimal 
wheelchair for various purposes was important 
for all the cycle goals as well as for Lisa's service-
program goal of increased independence in daily 
living.

All of Lisa's intervention targets were documented 
on the ICF Intervention Table that was employed 
during the intervention phase of the Rehab-Cycle®.
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Assignment and Intervention

 

Specific interventions for each of the intervention targets were determined and 
assigned to the appropriate member(s) of the rehabilitation team. With special 
emphasis on sports in this Rehab-Cycle®, Lisa's rehabilitation team also included 
a sports therapist and psychologist in addition to the regular team members.

Table 4 depicts the ICF Intervention Table 
prepared for Lisa's Rehab-Cycle®. The ICF Inter-
vention Table is an overview of all the intervention 
targets, the interventions themselves and the 

corresponding rehabilitation team member(s) 
who is (are) assigned to address each intervention 
target. See “Table 4: ICF Intervention Table” on page 
34 at the end of this booklet.

Assigning the Intervention Targets

Interventions in the area of physical therapy and 
sports are closely related and mutually supportive. 
In Lisa's case, the physical and sports therapists 
together implemented interventions to improve 
Lisa's muscle endurance, foster her athletic 
abilities and promote the supportive functions of 
her arms. The physical therapist was also respon-
sible for improving Lisa's overall physical fitness, 
a prerequisite for participating in almost all types 
of sports, and for improving Lisa's transferring 

abilities (together with the occupational therapist) 
and wheelchair mobility skills (together with the 
sports and occupational therapists). Reaching 
a certain level of transferring and wheelchair 
mobility skills was also essential for being able to 
participate in sport activities. Therefore repetitive 
training of various transferring techniques and 
wheelchair manoeuvring i.e. around and over 
obstacles was undertaken.

“Interventions in the area of physical therapy and sports 
are closely related and mutually supportive.”

To improve Lisa’s body balance and overall body 
movements, body balance training and circuit 
training were tailored to Lisa's abilities and needs, 
and integrated into her physical therapy as well as 
into the group training led by the sports therapist. 

The sports therapist also employed circuit training 
to work on strengthening the support functions of 
the arms, and fitness training and swimming three 
times a week to increase Lisa’s exercise tolerance.

“Reaching a certain level of transferring and wheelchair mobility skills 
was also essential for being able to participate in sport activities.”

With guidance from Lisa's sports therapist, a 
range of sporting activities suitable for Lisa’s 
injury level and degree of recovery (at the time 
of initial assessment) were incorporated in her 
rehabilitation program. For example, basketball 
was added as part of her fitness training, and 
Lisa was enrolled in a weekly swimming course. 
Lisa also took archery lessons four times a week, 
one of first sport activities that was integrated 
into rehabilitation programs early on. Based on 
her initial experiences in participating in sports 
post-injury, Lisa decided to try out two different 
types of sports – canoeing and handbike racing. 
A canoeing test gave her the encouragement 
to try out a sport that she could share with her 
boyfriend, and a test of handbike racing potential 
established Lisa as a promising competitor in the 
sport. She was extremely enthusiastic about both 
canoeing and handbike racing.

To help improve the muscle tone in Lisa’s lower 
extremities, the physical therapist employed 
hippotherapy. To improve the increasing spas-
ticity, sauna and drug treatment were also imple-
mented.

In order to address the intersecting needs of 
Lisa’s body functions and her emotional state, 
the psychologist on her rehabilitation team 
implemented Feldenkrais therapy – a technique 
of complementary medicine that utilizes body 
movement for raising body awareness. See “Box 
2 | A Brief Introduction to the Feldenkrais Method” 
on page 20.

In addition to the Feldenkrais therapy and the 
various physical and sports therapeutic inter-
ventions, a number of other interventions were 
integrated in Lisa's rehabilitation program. For 
example, the nurse provided Lisa with instruction 
on independent bladder and bowel management, 
and assisted Lisa to acquire a fitting compression 
stocking to control her blood pressure. Lisa’s 
occupational therapist helped support her ability 
to dress and look after her health, as well as 
organize and manage the purchase of assistive 
devices and the adaptations required for her 
home and car. And psychological counselling was 
implemented to help alleviate Lisa’s fear of falling, 
and to support her in coping with the spinal cord 
injury (SCI).
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Although not identified as interventions on Lisa's 
ICF Intervention Table, several non-sports related 
recreational and leisure activities were integrated 
into Lisa’s weekly rehabilitation schedule. This 

included spiritual guidance, art therapy and 
Spanish lessons – all of which Lisa enjoyed very 
much. She particularly liked art therapy, in which 
she sculpted using clay as a medium.

Evaluation

Two months after starting the Rehab-Cycle®, Lisa had progressed, meeting 
the goals set for two of her three cycle goals – independence in self-care and 
increased participation in recreation and leisure.

“I’ve improved so much – my muscle power, 
using my wheelchair, transferring myself, 
and especially in doing sports. Immediately 
after the accident, I knew that sports would 
continue to be a very big part of my life. It 
offers me an opportunity to move, to be happy, 
to meet other people, and to really experience 
how well I am improving in the course of my 
recovery...I feel like my fear of falling is almost 
gone; I think the Feldenkrais helped the most 
with this.”
Lisa, at the end of the Rehab-Cycle®

Part of Lisa's improvement was reflected in 
the increase of her Spinal Cord Independence 
Measure (SCIM) score from 50 to 60. At the end 
of her rehabilitation program Lisa's SCIM score 
remained at 60 out of a total possible score of 
100; this was likely due to the physical limitations 

resulting from her injury. See “Table 5: Spinal Cord 
Independence Measure (SCIM) during Lisa's Rehab-
Cycle®” on page 36 at the end of this booklet.

While Lisa's mobility had improved, it did not 
reach the level of improvement that her rehabili-
tation team had hoped for. 

A number of factors prevented further improve-
ment. For example, fear, although greatly reduced, 
continued to work against her efforts to improve 
mobility. Likewise, ongoing pain, increasing 
spasticity and poor arm support functions all 
contributed to the difficulties Lisa had in trans-
ferring and changing body positions. In addition, 
Lisa's mobility in transportation was limited, since 
she still had not taken the examination to obtain 
a driver’s license at the end of the Rehab-Cycle®.

Box 2 | A Brief Introduction to the Feldenkrais Method

Movement is life. Life is a process. 
Improve the quality of the process and 
you improve the quality of life itself.
Dr. Moshé Feldenkrais

In an effort to compensate for what he 
perceived as inadequate options for treating 
his own knee injury, Moshé Feldenkrais, a 
physicist and electrical engineer, and athlete, 
developed a method called the “Felden-
krais Method” that aims to heighten self-
awareness of the body through movement, 
while minimizing stress to the body and 
other limitations to body movement.13,  14 In 
simple terms this method involves guiding an 
individual or a group of individuals through a 
series of body movements while prompting 
the individual to sense the differences and 
nuances between the different body move-
ments, specifically which body movement 
seems to be most comfortable and require 
the least effort. Dr. Feldenkrais went on to 
teach the method to other practitioners.

While not specifically intended as a medical 
therapy, the Feldenkrais method can help 
individuals to move more fluidly. The Felden-
krais method has shown to be favourable in 
balance training, reducing the perceptions 
of effort, increasing comfort, improving the 
perceptions of body image, and improving 
dexterity. There is also some evidence that 
the Feldenkrais method can be useful in pain 
management.14, 15

Two main approaches to the Feldenkrais 
Method exist:14, 15

Awareness Through Movement: This is 
done in a group, in which the Feldenkrais 
instructor verbally guides the individuals in 
the group to perform the body movements.

Functional Integration: This is done on an 
individual basis, in which the Feldenkrais 
practitioner manually directs the person's 
body movements.



Case Study 09 | Sports in Rehabilitation | Evaluation Case Study 09 | Sports in Rehabilitation | Discussion

2322

“Lisa has improved in many areas of physical functioning, but her fear [of falling] continues to limit 
some activities – she still has difficulties transferring to her wheelchair; I think without the fear she 
could have made even more gains.”
Lisa’s physical therapist

The art therapy class, spiritual guidance and 
Feldenkrais therapy that Lisa received were 
valuable for her recovery. Lisa felt that these inter-
ventions had an introspective and calming effect, 
helping her to adapt to her new life situation and 
even alleviate some fear of falling.

With regards to return-to-work, Lisa’s former 
employer readily agreed to take her back to teach 
geography and potentially other subjects. Given 
her love of sports, she hoped to someday be able 
to combine her enthusiasm for sports and her 
passion for teaching, possibly as a motivational 

sports instructor. Although Lisa still felt somewhat 
insecure and she still required some support 
from the occupational therapist, she planned on 
returning to work as soon as she was able.

In pursuit of the cycle goal of increasing partici-
pation in recreation and leisure, Lisa was highly 
motivated and pro-active in both sports and 
non-sports related interventions. She made gains 
in both exercise tolerance and muscle power, as 
well as in manoeuvring the wheelchair better – a 
prerequisite for participating in many sport inter-
ventions.

“I knew that sports would continue to be a very big part of my life.”

Although her muscle endurance fell short of the 
stated goal, she still made significant strides in all 
of the sport activities she undertook. Throughout 
this Rehab-Cycle®, Lisa’s love of sports and 
athletic history shined through in all the sport 
activities she tried. The sports therapist indicated 
that Lisa excelled in swimming, archery and tennis 
as well as in team sports, such as basketball.

Lisa's canoeing test went well, and she planned 
on pursuing this activity with her boyfriend, 
who had been extremely supportive. She even 
discovered a passion for handbiking. Lisa planned 
on purchasing her own handbike and intended to 
train for competitions.

“Sports are extremely important to Lisa. Not only do they benefit her physically, but they also help to 
support her emotionally and socially – along with her boyfriend and other people.”
Lisa’s sports therapist

The achievement of Lisa's stated goals was 
documented on Lisa's ICF Evaluation Display, 
an overview of the results of the first and last 
assessment of the intervention targets identified 

during the assessment phase of the Rehab-
Cycle®. See “Table 6: ICF Evaluation Display” on 
page 38 at the end of this booklet.

Discussion

Sports and other physical activities can play an important role in the rehabili-
tative process of persons with spinal cord injury (SCI).

Beyond enhancing physical fitness and func-
tioning, sports can benefit psychological and 
emotional functioning, promote the recovery of 
daily life activities and community reintegration, as 

well as reduce SCI-associated morbidities.2, 3, 5, 7, 9, 11 
Thus, sports can be seen as a significant 
contributor to the overall health maintenance and 
health promotion of persons with SCI.

“...interventions had an introspective and calming effect, helping her to 
adapt to her new life situation and even alleviate some fear of falling.”

Going back to as early as 1948, sports have been 
a component of rehabilitation for persons with 
SCI. It began with Sir (Dr.) Ludwig Guttmann, who 
utilized sports in the rehabilitation of persons 
who sustained a SCI during World War II. Dr. Gutt-
mann's efforts ultimately led to the first Wheel-
chair Olympics held in 1960.11 The outstanding 
athletes of the subsequent Paralympic Games 
demonstrate the “immeasurable potential that 
is possible when their determination is met with 
social and technological efforts to promote 
access".11

While these athletes may not be representative 
of the general population of persons with 
SCI, participation in sports has many positive 
outcomes beyond just the physical and psycho-
logical. Sport activities can enhance the value a 
person places on teamwork, active participation 
and just enjoying life11 – elements important for 
successful community reintegration.

A sports (or physical) therapist can help to inte-
grate sports-related interventions into the reha-
bilitation process that are tailored to a particular 
person's situation. A person’s age, physical fitness 
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before and after the injury, emotional state, 
personal interests, as well as the type of injury 
(tetraplegia vs. paraplegia, complete vs. incom-
plete), and the resources available are all factors 
that are relevant for selecting the appropriate type 
and level of sports intervention.

In Lisa’s case, she was an extremely athletic young 
woman who experienced a climbing accident that 
resulted in paraplegia, multiple injuries and related 
psychological problems. The initial rehabilitative 
interventions aimed at the recovery from injuries, 
the alleviation of fear of falling and improvement 
in mobility (including wheelchair use). These early 
interventions were prerequisites for participating 
in sports that were planned into Lisa's subsequent 
Rehab-Cycle®. Together with her sports therapist, 
several types of sports were explored and the 
optimal interventions were selected. Given Lisa's 
fitness level and pre-injury experience as an 
athlete, she was offered a wide range of sports to 
explore.

Sports had additional social benefits, such as 
strengthening existing friendships and providing 
an opportunity to develop new ones. Competitive 
sports allowed her to meet others in similar 
circumstances with similar interests. However, 

Lisa was not limited to doing sports with other 
persons with SCI. She also played tennis, hand-
biked and canoed with non-injured people, most 
notably with her boyfriend. Lisa's case shows 
that sports can facilitate the integration into the 
community.

Lisa's case also illustrates that goals that are 
set can be mutually reinforcing. For example, 
fitness training improved her mobility, that in 
turn increased her participation in recreation and 
leisure activities i.e. sports. Increased physical 
fitness and improved mobility also helped Lisa to 
reach her cycle goal of ‘independence in self-care’. 
Non-sports related interventions, Feldenkrais 
therapy in particular, also significantly contributed 
to decreasing Lisa’s fear of falling and increasing 
her body awareness.

Overall, a comprehensive rehabilitation approach 
that includes sports in combination with other 
fitness, mobility and non-sports related interven-
tions greatly facilitated Lisa’s progress in physical 
and psychosocial functioning, and paved the way 
for successful community reintegration. Lisa’s 
case offers a great example of how sports can be 
integrated into rehabilitation.

“Lisa's case offers a great example of how sports 
can be integrated into rehabilitation.”

In summary, persons with SCI can profit greatly 
from a comprehensive rehabilitation process that 
also integrates a range of sports and physical 

interventions and takes the person's specific 
needs and abilities into consideration.

Annex

 – Table 1: Spinal Cord Independence Measure (SCIM) during the first four months
 – Table 2: ICF Assessment Sheet
 – Table 3: ICF Categorical Profile
 – Table 4: ICF Intervention Table
 – Table 5: Spinal Cord Independence Measure (SCIM) during Lisa's Rehab-Cycle®

 – Table 6: ICF Evaluation Display
 – Literature
 – Questions
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Questions

Q1. What are consequences of a sedentary lifestyle in persons with 
spinal cord injury (SCI)? (Refer to page 8 for the answer.)

Q2. List possible benefits that persons with SCI have from participating 
in sports. (Refer to page 9 for the answer.)

Q3. What personal traits did Lisa have that facilitated her participation 
in sports? (Refer to page 15 for the answer.)

Q4. How did sports contribute to Lisa's integration into the 
community? (Refer to page 24 for the answer.)

Q5. Who pioneered the utilisation of sport activities in rehabilitation for 
persons with SCI? (Refer to page 23 for the answer.)
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