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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

More and more spinal cord injuries (SCI) are occuring in older persons. With 
the effectiveness of SCI interventions, the increased utilization of preventative 
care and specialized treatment centres and people living longer in general, the 
life expectancy of persons with SCI has increased dramatically over the past 
decades.

An estimated 7-20% of those living with SCI are 60 years or older, and these 
rates have been increasing steadily over the past 20 years.1, 2, 3, 4, 5 Estimates 
in the United States indicate a five-fold increase in the incidence of SCI in the 
elderly over the past 30 years.6 Thus, understanding the lived experience of 
older persons with SCI – specific issues and needs – is very important for 
optimizing care.

SCI in Older Persons

Aging is both an unavoidable fact of life and a 
complex process. Aging is intertwined with a 
spectrum of medical, social, environmental, phys-
ical and psychological processes, as well as other 
factors such as genetics, adaptation to stress, 
ethnicity and economic resources. Sorting out 

what might be considered the “normal” processes 
of aging and effects related to SCI is therefore 
very difficult. However, it can be assumed that 
the interaction between SCI and increasing age 
has an additive effect on health problems of older 
persons with SCI.4, 7

“...the interaction between SCI and increasing age 
has an additive effect on health problems...”

Until recently, no longitudinal studies on SCI 
and aging had been undertaken. However since 
the 1990s, studies have explored correlations 
between complications and comorbidities, SCI 
and age.1, 7, 8 The group of older persons with SCI 

can be differentiated in two distinct populations – 
those whose SCI occured at an older age (over 
age 60), known as ‘late onset’, and those whose 
SCI occurred many years ago and is now over 60 
years of age, known as ‘early onset’.9

Box 1 | Etiology of Late Onset SCI

In general, the cause of late onset SCI differs 
markedly from early onset SCI. Historically, 
SCI that occurs due to a traumatic event or 
‘traumatic SCI’ were more common in younger 
persons and ‘non-traumatic SCIs’ in older per-
sons. However the incidence of traumatic SCI 
has been increasing in older persons, primarily 
reflecting the higher incidence of falls among 
the elderly. It is important to note that recent 
studies have shown a general increase in non-

traumatic SCI as well.5,  6 One study in Italy of 
284 persons with SCI showed that the late 
onset group tend to have non-traumatic and 
incomplete SCIs, of which a high proportion 
resulting from degenerative disease.10

Given aging patterns in the general population, 
it is expected that the number of those with 
both early and late onset injuries will continue 
to increase.11

Older persons with SCI differ from younger per-
sons in fundamental ways. Most notably, older 
patients have more associated medical problems, 
and are more likely to develop secondary medical 
complications related to the SCI itself. This can, in 
turn, have a major impact on rehabilitation results, 
and may lead in the worst cases to a cycle of fur-
ther complications.9, 10, 11

Studies have demonstrated that older persons 
with SCI have a greater risk of diabetes, heart 
disease, obesity and arthritis, poorer outcomes 
with respect to walking and more difficulties with 
bladder and bowel independence.11 Additionally, 
older persons with SCI are more likely to develop 
complications such as pneumonia, pulmonary 
emboli, renal stones and gastrointestinal hemor-

rhage.12 Being aware of such complications are 
important for the recovery process of persons 
with SCI. In addition to the nature of injury, a per-
son's general health status also has an impact on 
the person's functioning outcomes. For example, 
aspiration pneumonia resulting from the poor 
state of health of a person with SCI can initiate a 
cycle of declining health, that can correspondingly 
lead to a poor prognosis and poor functioning out-
come.13

Another difference between older persons with 
SCI and younger persons with SCI include work 
participation status. In general, persons with late 
onset SCIs tend not to be working, and often report 
greater problems in independence measures than 
those with early onset SCI.9
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Functioning Outcomes in Older Persons with SCI

Given the higher rate of complications among 
older persons with SCI, what outcomes can be 
anticipated during rehabilitation?

One large study of over 6,000 persons with SCI 
showed a correlation between age and a decrease 
in functional independence, overall life satisfac-
tion, and perceived physical health, especially 
in the areas of physical independence, mobility, 

occupational functioning and social integration.9 
Given these less than positive outcomes, there 
is a significant chance that older persons with 
SCI will be transferred to other hospitals rather 
than home or rehospitalized after some time in 
the community.10 In addition, a person's age is 
a particularly strong predictor of whether he is 
discharged to his own home, a nursing home or 
another care facility.14

“...a person's age is a particularly strong predictor of whether he is 
discharged to his own home, a nursing home or another care facility.”

SCI has been associated with an acceleration 
of the aging process due to lower physiological 
reserves and increasing requirements of func-
tional body systems. Considering this the 
prevention and treatment of comorbidities and 
SCI-related complications experienced by older 
persons with SCI require special attention on the 
part of the rehabilitation team.4 To enable the 
delivery of appropriate services, the rehabilitation 
approach may need to be specially tailored for 
the  unique rehabilitation needs of older persons 
with SCI, taking into account the person's func-

tioning status, comorbidities and existing compli-
cations – all of which could facilitate or challenge 
the rehabilitation process.10

As we will see in this case study of Mr. Meier, 
a 78-year old man with SCI, memory loss and 
dementia can significantly impede rehabilitation 
efforts. This case study aims to illustrate how 
age-related factors impact upon rehabilitation, 
and the role that comorbidities and age can play 
in achieving optimal functioning outcomes.

Mr. Meier's Story

“I felt relatively healthy before the aneurysm and the spinal cord injury. I didn’t have any sense of a 
problem that would require an operation, so I was quite surprised when it came up. There was no 
discomfort; I wasn’t disabled. I did get a little tired while working. Of course, I thought this was just 
my age.”
Mr. Meier

By many measures Mr. Meier, 78 years old, was 
successful in his life. After 25 productive years 
as the chief executive officer (CEO) of his own 
auto parts firm, he went into retirement. He was 
married only once and is still married, and is an 
involved grandparent of two grandchildren from 
two daughters.

Retirement did not mean that Mr. Meier would 
slow down. And he certainly was not going to stop 
"working". Since retiring, he had been focused on 
managing and maintaining a number of properties 
that he owns throughout Switzerland. Not surpris-
ingly, Mr. Meier lived comfortably and in relative 
wealth together with his wife in a one-family 

chalet. He had always lived his life enthusiasti-
cally, and since stepping down as CEO, sailing, 
gardening and socialising have comprised his 
recreational time.

At his age, Mr. Meier never anticipated having to 
live with a spinal cord injury (SCI). And despite 
his age and living with diverse health conditions 
at the time of onset of the SCI, physical fitness, 
mental clarity and independence were the norm 
for him. His life after SCI was drastically different, 
taking him on a five-month rehabilitation journey 
with challenges that he had not previously expe-
rienced.

Comorbidity and SCI

Mr. Meier’s medical history extended back quite 
a number of years, covering a range of health 
problems, some of which had implications for his 

recovery after the SCI and subsequent rehabilita-
tion.
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“...previous aneurysms, heart disease and thromboembolytic incidents 
placed him at even greater risk for SCI-associated thromboses.”

In 1998, he had suffered from thoracic and 
abdominal aortic aneurysms that were success-
fully treated. Mr. Meier's medical history also 
included ischaemic coronory heart disease and 
repeated thromboembolic incidents (1942, 1963 
and 1998), renal cysts, cox arthrosis (leading 
to a hip joint prosthesis in 1998) and wrist and 
shoulder arthrosis. Despite his extensive history 
of illness, Mr. Meier considered himself quite fit for 
his age – that is, before his SCI.

Although none of these health conditions resulted 
in a permanent disability at the time of their 
onset, all of these conditions had the potential 
for negatively impacting Mr. Meier's recovery 
from SCI. For example, previous aortic aneurysms 
(see box 2), heart disease and thromboembolytic 
incidents placed him at even greater risk for SCI-
associated thromboses. Moreover, heart disease 
could impact his tolerance for exercise, that in 
turn could limit rehabilitation interventions.

Box 2 | Aortic Aneurysm Surgery and SCI

An aneurysm occurs when there is a localized 
dilation (or widening) of an artery. Such a wid-
ening can lead to a weakening or rupture of a 
vessel wall. Most aneurysms occur in the aorta. 
The aorta is the primary vessel that distributes 
blood from the heart to the rest of the body. 
While smaller aneurysms may be treated medi-
cally, some larger or more aggressive aortic 
aneurysms may require a surgical intervention 
to repair the damaged tissue. This procedure 
involves replacing the damaged portion of the 
vessel with a synthetic tube.15, 16, 17

SCI can be one of the most serious conse-
quences following the surgical repair after an 
aortic aneurysm. Its onset can also be one of 
the most difficult to predict. The life-saving 

procedure carries with it the devastating risk of 
paraplegia. With older age, post-operative SCI 
has been associated with poorer outcomes due 
to secondary complications. The reasons for 
SCI stem from factors associated with the sur-
gical procedure itself that involves the clamping 
of the aorta and the disruption of blood flow to 
the spinal cord. Although techniques have been 
devised to minimize the risk, SCI still occurs in 
3-18 % (estimate) of the cases.18

Based upon the the risks, benefits and treat-
ment options available, health care profes-
sionals together with the person who experi-
enced the aortic aneurysm will need to make an 
informed decision about the most appropriate 
intervention.

In 2007, Mr. Meier underwent his second surgical 
repair following an aortic aneurysm. Though the 
procedure likely saved his life, he was now con-
fronted with paraplegia as a result of the interven-

tion. His primary diagnosis was classified as ASIA 
B, sub T4 (indicating that sensory but no motor 
function existed below the injury level). See infor-
mation about the ASIA impairment scale on page 4.

Following the onset of SCI, a number of secondary 
complications arose in the early post-acute reha-
bilitation phase. A direct result of the SCI included 
autonomic dysregulation that caused an impair-
ment of Mr. Meier's circulation and bladder, bowel 
and sexual functions. One week after the proce-

dure, Mr. Meier was further diagnosed with res-
piratory global insufficiency, and a tracheostomy 
tube was put in place to allow for mechanical 
ventilation as well as a tube to facilitate feeding 
(known as a PEG tube that passes directly into the 
stomach).

“Whether and to what degree the complications that arose 
were related to Mr. Meier's age is impossible to discern.”

Whether and to what degree the complications 
that arose were related to Mr. Meier's age is impos-
sible to discern. However, being elderly clearly put 
him at risk for many of the conditions previously 
mentioned in addition to the aneurysm itself.

These complications that showed up within 10 
days after surgery were managed with medical 
interventions. Mr. Meier was subsequently 
admitted to a a rehabilitation centre specialized in 
SCI. At admission, his spinal cord independence 
measure (SCIM) score was low at 9 out of 100 
points.

Box 3 | The Spinal Cord Independence Measure19

The spinal cord independence measure, or 
SCIM, is a disability scale commonly utilized 
to perform functional assessments of persons 
with paraplegia or tetraplegia. It was developed 
to provide health care professionals with a 
valid and reliable measure that specifically 
addresses the ability of persons with SCI to 
perform basic activities of daily living indepen-
dently. The measure has been determined to be 
sensitive at detecting changes in functioning of 
persons with a spinal cord lesion. The following 
areas of functioning are evaluated to determine 
a SCIM score that goes from 0 to a maximum 
of 100 points:

–– Self-Care (0-20 points): Assesses inde-
pendence in feeding, bathing, dressing and 
grooming

–– Respiration and sphincter management 
(0-40 points): Assesses independence in 
respiration, bladder and bowel sphincter 
management and use of the toilet.

–– Mobility (0-40 points): Assesses independ-
ence in mobility in bed, pressure sore pre-
vention, transfers from bed to wheelchair 
and wheelchair to toilet or bathtub, indoor 
mobility, outdoor mobility, mobility for 
moderate distances, stair management and 
transfer from the wheelchair to a car and 
from the ground to a wheelchair.

The higher the score the more independent a 
person is. The SCIM score can be useful for a 
multidisciplinary team to assess everyday per-
formance over time.
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In Mr. Meier's case, his SCIM score was low 
but stable just prior to the start of his reha-
bilitation. This reflected his significant degree of 
dependancy four weeks following the SCI. His 
respiration continued to be artificially assisted 
with mechanical ventilation, and feeding was only 
possible through his PEG tube.

Medical management and rehabilitation pro-
ceeded steadily over the course of four months. 
During this time, his respiration improved and he 
was eventually able to breathe without the help of 
a respirator. Unfortunately the tracheostomy tube 
resulted in decreased sensitivity of Mr. Meier's 

pharynx and larynx, that in turn later led to aspira-
tion pneumonia. Luckily, the pneumonia was suc-
cessfully treated. However, Mr. Meier continued to 
suffer from aspiration problems due to difficulties 
in swallowing (known as dysphagia).

Mr. Meier's discharge from the rehabilitation centre 
had been planned for five months after admission. 
When his feeding tube was removed, he and the 
rehabilitation team agreed that he would remain 
one month longer before being discharged. During 
this one-month period, the rehabilitation team ini-
tiated a Rehab-Cycle® in order to prepare Mr. Meier 
for discharge.

Assessment

The Rehab-Cycle® of Mr. Meier began in July 2007 with an assessment of 
functioning from both a health professional perspective as well as Mr. Meier's 
own perceptions and experiences.

This assessment was based on the description of 
ICF components (body functions and structures, 
activities and participation, environmental and 
personal factors). It helped identify what he and 
his rehabilitation team saw as outstanding needs 
and individualized problems – some of which 
were age-related.

Table 1 shows the ICF Assessment Sheet that 
was used to document, in Mr. Meier's own words, 

his experience of functioning in the component of 
activities and participation, as well as the results 
from the clinical assessment conducted by the 
rehabilitation team using ICF terminology. The 
environmental and personal factors reflected the 
combination of information received from Mr. 
Meier as well as the observations of the rehabilita-
tion team. See “Table 1: ICF Assessment Sheet” on 
page 26 at the end of this booklet.

“At the moment, I don’t have any discomfort … I just can’t walk. Worst of all, I still can’t go to the 
bathroom on my own. Being in this condition makes me utterly helpless...The rehabilitation team 
keeps telling me that I’ve been a model student and patient, but I just don’t see this at all...My mood 
is extremely unstable at the moment. It’s difficult for me  to even talk about it. Sometimes I just start 
crying! This is terrible for a grown man. I’ve never cried before in my life, never had this problem! I 
used to feel like a normal man.”
Mr. Meier

For Mr. Meier there was a variety of age-related 
physical, psychological as well as personal fac-
tors that impacted the progression of his disease 
and the pace of recovery. Therefore, it was impor-
tant to take stock of these issues at the start of 
this Rehab-Cycle®.

Beyond the age-related factors, consequences of 
the extensive period during which his condition 
was serious and he was restricted to bed included 
low tolerance for exercise and reduced muscle 
power functions in the upper extremity. These 
body function issues resulted in a problem in 

another body function i.e. inadequate supportive 
functions of his arms. These body function impair-
ments became critical factors in his rehabilitation. 
Combined with disease-related issues, they also 
placed significant limitations on Mr. Meier's activi-
ties.

Cognitively, Mr. Meier was having trouble with 
his memory; he himself recognized that the act 
of recalling certain words became challenging for 
him. Psychologically he continued to have intense 
mood swings, often leading him to cry for no 
reason (as perceived by Mr. Meier).
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“Being in this condition makes me utterly helpless.”

Other issues were more or less independent of 
age – positive environmental factors included 
Mr. Meier's financial assets and property, and 
positive personal factors included his feeling of 
accomplishment and the perception that he has 
led a good life. He also felt no need to make lots of 
plans for the future.

With regard to Mr. Meier’s body functions and 
structures, he felt no pain and experienced some 
sensation in his legs. Urinary and defecation func-
tions were completely impaired; this, in turn, led 
to complete dependency on bladder and bowel 
management. Being dependent on others, espe-
cially for toileting, was particularly difficult for Mr. 
Meier. Moreover, the loss of muscle power func-
tions in the lower half of the body and increasing 
spasticity in the legs made it difficult for him to 

transfer from bed to wheelchair and back as well 
as change his body position from a lying to a 
sitting position. He also suffered from itchy skin, 
probably due to medication.

With regard to activities and participation, Mr. 
Meier experienced many of the same common 
complaints as others with incomplete paraplegia 
i.e. an inability to walk, wash and care for himself 
and a need for assistance in getting dressed. 
Regarding mobility, the rehabilitation team felt 
that Mr. Meier's wheelchair (an environmental 
factor) was less than optimal and additional 
assistive devices would be necessary to achieve 
optimal functioning. After his tracheostomy tube 
was removed, he was able to eat without sig-
nificant limitation and his digestion functioned 
normally.

“Having to stay at the rehabilitation centre prevented him from 
participating in life at home and from managing his property.”

Based upon the assessment results Mr. Meier and 
his rehabilitation team mutually agreed upon a set 

of goals. These goals were documented on the 
ICF Categorical Profile.

Goal-setting/Determination of Intervention Targets

Based on the assessment results an ICF Categorical Profile of Mr. Meier's 
functioning status was created. An ICF Categorical Profile is a visual display 
of ICF categories that reflect these assessment results as well as the goals i.e. 
global goal, service-program goal and three cycle goals, that Mr. Meier and his 
rehabilitation team mutually agreed upon.

See “Table 2: ICF Categorical Profile” on page 28 
at the end of this booklet. 

As a global goal they decided to strive for ade-
quate general functioning in daily life. Correspond-
ingly they defined optimal independence in daily 
living as Mr. Meier's service-program goal.

To help achieve these broader goals, three cycle 
goals were set: improvement of mobility (including 
independent transferring and changing of body 
positions), improvement of self-care (including 
independent dressing) and general health status 

(including prevention of further secondary compli-
cations like pressure ulcers, respiratory infection 
or impairments in mobility of joint functions).

Once the goals were defined, corresponding inter-
vention targets were determined. Intervention tar-
gets were those ICF categories that corresponded 
to specific goals and were addressed with inter-
ventions in the Rehab-Cycle®. If an ICF category 
did not correspond to a set goal e.g. b1302 Appe-
tite, it was not considered an intervention target 
and thus not addressed during the assignment 
and intervention phases of the Rehab-Cycle®.
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Assignment and Intervention

Mr. Meier's rehabilitation team included his physician, a nurse, physical 
therapist, occupational therapist and social worker. Each team member was 
assigned to corresponding intervention targets that had been determined 
during the assessment phase.

His physician, for instance, was responsible for 
cardiovascular, elimination and muscle tone func-
tions; medication was the primary intervention 
provided by the physician. While the nurse sup-
ported Mr. Meier in nearly all activities of self-care, 
the physical therapist provided interventions to 
improve muscle power functions, mobility of joint 
functions and to strengthen supportive functions 
of the arms such as muscle strength training of 
the upper extremity, specific "prop-up" training and 
passive movement of the lower extremity joints.

The assignment of rehabilitation team members 
to respective intervention targets and the inter-
ventions themselves are are listed in more detail 
on table 3, the ICF Intervention Table. Mr. Meier's 
ICF Intervention Table also shows the results of 
the first assessment as a starting point and the 
value, as indicated by the ICF qualifier, he and 
his rehabilitation team intended to achieve after 

completing the interventions. See “Table 3: ICF 
Intervention Table” on page 30 at the end of this 
booklet.

As the intervention phase proceeded, all did not 
go as planned. Three weeks into the intervention 
phase, the rehabilitation team was encouraged 
with some of the results but less pleased with 
others.

There had been a moderate turn for the better in 
Mr. Meier's condition, with slight but significant 
improvements in many of the intervention targets 
including respiration and circulatory functioning 
as well as with mobility. However, certain self-care 
activities did not seem to be improving, and time 
was running out.

Just before the end of the Rehab-Cycle®, a critical 
change occurred that threatened the entire pro-

cess – the rehabilitation team discovered that 
Mr. Meier's consciousness had altered such that 
he was no longer oriented to time and place. 
This was a sudden and wholly unanticipated 
event with no explanation. The team members 
were confounded as they helplessly watched Mr. 
Meier's physical condition deteriorate along with 

his mental state. Although it was suspected that 
his state had cardiovascular and/or neurological 
etiologies, electrocardiographs and CT scans 
were inconclusive. After seven days, Mr. Meier's 
dementia-like symptoms subsided. Nevertheless, 
no clear diagnosis had been made.

“...Mr. Meier's consciousness had altered such that he was 
no longer oriented to time and place...After seven days, 
Mr. Meier's dementia-like symptoms subsided.”

Mr. Meier showed slow but steady improvements 
in his mental state. He became more conscious 
to his surroundings and situation. He began to 
exercise again and his rehabilitation interventions 
were carefully resumed at a lower level of intensity 

than before. At the conclusion of the intervention 
phase, an evaluation of Mr. Meier's functioning 
status was conducted to see the improvements in 
the intervention targets or lack thereof.
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Evaluation

“I didn’t achieve as much as I wanted to. I still 
can’t walk!”
Mr. Meier at the end of his Rehab-Cycle®

Despite the complications that arose, Mr. Meier 
was able to make progress in his Rehab-Cycle®, 
achieving two of his three cycle goals: mobility 
and general health status. This was clearly seen 
during the evaluation phase.

At the evaluation, the physical therapist found that 
Mr. Meier's mobility had improved. For example, 
the power in isolated muscles and muscle groups 
increased, and Mr. Meier's mobility was better when 
using equipment/assistive devices. His general 
health status also showed improvement due to 
better cardiovascular and excretory functioning.

The ICF Evaluation Display gives a detailed 
overview of goals, intervention targets, as well 
as assessment and evaluation results for com-
parison. See “Table 4: ICF Evaluation Display” on 
page 32 at the end of this booklet.

As seen on the ICF Evaluation Table, Mr. Meier's cycle 
goal for self-care was unfortunately not reached. 
This was primarily due to a lack of improvement in 
a number of specific intervention targets, namely 
caring for the skin, toileting and dressing.

For the improvements that did occur, the spinal 
cord independence measure (SCIM) score 
increased from 9 to 38 out of 100 possible points, 
with the largest gains in independent respiration 
and the ability to turn and sit up in bed. See “Table 
5: Spinal Cord Independence Measure (SCIM)” on 
page 34 at the end of this booklet.

The SCIM results for Mr. Meier in self-care did 
demonstrate some improvement – in eating and 
holding a cup, soaping with adaptive devices, and 
putting on and taking off these devices indepen-
dently. Unfortunately these accomplishments fell 
short of what had been hoped for by the team and 
Mr. Meier himself.

The self-care activities that did not show the 
expected improvement were all the activities that 
required coordination of multiple tasks. For Mr. 
Meier multi-tasking was probably difficult given 
his impaired memory functions that was observed 
during the intervention phase when dementia-like 
symptoms unexpectedly appeared. This, in turn, lim-
ited the extent of improvement in self-care activities.

With consideration of Mr. Meier's age and general 
health condition, there was some improvement in 
his functional outcomes. Still his existing heart 
disease, his reduced exercise tolerance and the 
limitations on physical activity all had an effect 
on his rehabilitative training and was expected to 
impact on Mr. Meier's future functioning.

At the evaluation, he had not been able to recall 
and execute the required steps to complete cer-
tain tasks, such as transferring himself into a car 
or from his bed to a wheelchair. Due to reduced 
memory functions Mr. Meier will most likely 
require assistance in the future and will have to 
learn different strategies e.g. memorizing steps 
of the task to more effectively perform certain 
coordinated complex activities.

“Given his mental and physical health condi-
tion, I don't anticipate an improvement in his 
functional outcome.”
Mr. Meier's physical therapist at the end of the Rehab-Cycle®

Discussion

Spinal cord injury (SCI) has a devastating and traumatic impact on all those 
it affects. An older person with SCI can present unique challenges within a 
rehabilitation setting. These persons bring a variety of age-related problems 
as well as resources that can greatly influence the rehabilitation process. Mr. 
Meier's case is a good illustration of rehabilitation in older persons with SCI.

Age-related Risks and Complications

Increasing age is associated with a higher risk of aortic 
aneurysm. In Mr. Meier's case, it is clear that the cor-
rective surgery required for this condition carries with 

it the unfortunate higher risk of SCI.18 It resulted in a 
non-traumatic and incomplete SCI, the type of SCI that 
is more prevalent among older persons.10

“Rehabilitation providers must be attuned to the fact that older 
persons are confronted more frequently by complications, both 
mental and physical, during the rehabilitative process.”

As SCI survivors of older age recover, there are 
numerous factors that can affect the rehabilita-
tion process and outcomes. Mr. Meier reflects the 
higher incidence of complications during hospi-
talization in persons over 50 years of age.9, 10 In his 
case, comorbidities, limited tolerance for physical 
activity, age-related personal factors and psycho-
logical factors all had a significant effect on Mr. 
Meier's general health and rehabilitation.

In the assessment phase of Mr. Meier's Rehab-
Cycle® it was observed that some factors that 
are common among persons with SCI were 
independent of age, while others could be con-
sidered age-related. Age-related factors included 
comorbidities that resulted in impaired cardiovas-
cular and respiratory functions as well as a weak 
musculoskeletal system. Such limitations and 
complications have the potential for creating a 

negative feedback cycle, that in turn, can lead to 
poorer outcomes. In Mr. Meier’s case, his physical 
limitations adversely impacted the physical 
training and exercises that were part for his reha-
bilitation program. This slowed his progress and 
perhaps even contributed to the less than optimal 
outcome after intervention. This, in turn, resulted 
in weakening Mr. Meier's general health.

His general health was further harmed by an 
unexpected and sudden downturn of his mental 
state, specifically the appearance of dementia-like 
symptoms, late in the Rehab-Cycle®. It is unclear 
whether Mr. Meier's dementia-like symptoms were 
related to his advanced age or something else. In 
any case, rehabilitation providers must be attuned 
to the fact that older persons are more frequently 
confronted by mental and physical complications 
during the rehabilitative process.
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Facilitating Factors and Challenges

In addition to age-related factors that can pose 
barriers to rehabilitation outcomes, there are 
other factors that can have a facilitating effect. 
Such age-related factors could be social or eco-
nomic in nature or reflect personal characteristics 
and geographic aspects. In Mr. Meier’s case, he 
was already retired and due to many years of 
working and running his own business, he had 
accumulated significant monetary capital that 
safeguarded him from any financial worries. This 
is contrary to what many younger persons with 
SCI experience. Since older persons are generally 
no longer in the workforce,5,  9 they ar no longer 
dependent on employment for their livelihood.

The presence of a spouse can also have a sig-
nificant impact on the lived experience of an 
older person with SCI. Spousal support has been 
associated with less depression, greater life 
satisfaction, psychological well-being and better 
perceived quality of life among persons with SCI.20 
One question remains: If the spouse him or herself 
is elderly, is the spouse capable of caring for the 
partner with SCI or does the spouse require care 
him or herself?  Fortunately in Mr. Meier’s case, 
he had a wife and family that were willing and 
able to support him. Both of these factors were 
of great benefit to Mr. Meier during the course of 
his recovery.

“The presence of a spouse can also have a significant impact...”

Furthermore, an older person's view of life may 
differ from those of a younger person living with 
SCI; this different life perspective may have an 
impact on the person's psychological status. 
For example, Mr. Meier felt strongly that he had 
already lived a long and successful life. Overall, he 
felt he had a "good life". This view of life offered 
him a degree of comfort and strength. While this 
was a facilitating personal factor of Mr. Meier, and 
perhaps of many older persons, it did not pre-empt 
other psychological challenges. Feeling help-
less or "being lost", along with having feelings of 
diminished masculinity were issues that plagued 
Mr. Meier throughout his rehabilitation. While 

such feelings may not be specifically age-related, 
powerlessness and dependency among older men 
who have always maintained traditional gender 
roles may be prevalent.

Another mental issue that Mr. Meier had to deal 
with during his rehabilitation was worsening 
memory. Mr. Meier’s difficulty in remembering the 
individual steps necessary for successful trans-
ferring or for performing other multi-step tasks 
forced him to be dependent on others. In this 
case, the memory limitations Mr. Meier expereri-
enced could largely be considered age-related.

“Feeling helpless or ‘being lost’, along with having 
feelings of diminished masculinity were issues that 
plagued Mr. Meier throughout his rehabilitation.”

Older and elderly persons with SCI can present a 
special set of factors, both facilitative and chal-
lenging, that impact the rehabilitation process. 
Within the Rehab-Cycle®, many of the factors can 
be assessed at the beginning and constructively 
used to inform the rehabilitation process with the 
hope of achieving better outcomes.

Awareness of comorbidities and the risk of com-
plications associated with older persons is the 
first step toward prevention and management. In 
addition, facilitating aspects of the person’s char-

acter, social network and environment should be 
taken into consideration, since these can facilitate 
the rehabilitation process and prepare the person 
for returning home or, if needed, to a nursing home 
or another appropriate health care facility.

For older persons with SCI, the Rehab-Cycle®’s 
holistic approach to rehabilitation can support the 
person's and the rehabilitation team’s decision-
making along the way, allowing for the best pos-
sible recovery and outcomes.
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Questions

Q1.	What are the differences in the etiology of spinal cord injury (SCI) in 
older and younger persons? (Refer to page 9 for the answer.)

Q2. Name typical comorbidities in older persons with SCI. (Refer to page 9 for the answer.) 

Q3. What is the relationship between aortic aneurysm surgery 
and SCI? (Refer to page 12 for the answer.)

Q4. What areas of functioning are evaluated to determine a spinal cord 
independence measure (SCIM) score? (Refer to page 13 for the answer.)

Q5. In Mr. Meier's case, what age-related factors impacted on his 
rehabilitation process? (Refer to page 21 for the answer.)
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