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Over the past decade, there have been improvements in emergency care, medications,
acute care, and rehabilitation for individuals with spinal cord injuries (SCI). Largely because of
these medical developments, individuals are living after serious accidents and living longer lives.
It is widely believed that therapy increases the chances of improved abilities and makes a
difference in the quality of life.
About 12,000 to 20,000 new cases of spinal cord injury happen every year in the United
States, and the amount of SCI is over 275,000. Young males between the ages of 16-30 have the
highest risk. The number one cause of injury is car, motorcycle and ATV accidents. Falls,
violence and disease are the main causes of the rest of spinal cord injuries, although in some
areas of the country, swimming and diving-related accidents are more common. In 10-15% of
these accidents, there is also a brain injury.
Many chronic health problems are common for people with an SCI, for example, urinary
tract infections, skin breakdown, and loss of bowel and bladder function. During therapy, the
INTEGRIS Jim Thorpe SCI Team is committed to supporting and empowering patients to
rebuild healthy and productive lives. One of the primary goals is to provide patients and his/her
family and friends with a widespread SCI education.

xvii

Education continues throughout our lives and does not end at the time of discharge from
rehabilitation. In fact, the patient and his/her family and friend may not be ready to understand
the information while in rehabilitation. This is why the SCI team has worked carefully over the
past few years to develop a helpful manual. A variety of topics related to the chronic health
problems of individuals with a SCI are discussed in this manual. It is hoped that this manual will
help individuals not have long-term problems related to the SCI and provide useful resources to
optimize their quality of life.

xviii

INTEGRIS Jim Thorpe SCI Program
At INTEGRIS Health Jim Thorpe Rehabilitation Hospital, our SCI program has a lot of
wide-ranging services. A team of expert individuals works together with the patient and his/her
support system to help reach the individual’s greatest possible level of independence.
The team members include a physician, certified rehabilitation registered nurses,
occupational therapists, physical therapists, social workers, therapeutic recreational specialists,
and psychologists. Also available as part of the program are consulting specialty physicians,
aquatic therapists, respiratory therapists, dieticians, pet-assisted therapists, music therapists, skin
specialists, speech/language pathologists, case managers, and peer mentor, who are people from
the community with SCI.
Education for the patients and their support systems is an important part of the SCI
program at INTEGRIS Health Jim Thorpe. Topics include anatomy, problems related to having a
SCI, self-care, equipment needs, community resources, sports and leisure, sexuality, coping
mechanisms, and other educational issues.
Community outings focus on the needs of the patient. Patients learn to participate in
many of the same activities that they engaged in prior to the injury, as well as to develop new
activities. Psychologists also work with the patients on adjustment issues that they might
encounter once returning to the community.
Aquatics Therapy offers a source of movement, exercise, and mobility for the person
with an SCI. Individuals may receive aquatic therapy in addition to other therapies. However,
there may be factors that limit the individual’s ability to participate in aquatics including: open
wound, incontinent (bowel or bladder accidents), peg tube, tracheotomy, or infectious disease
process.

xix

INTEGRIS Health Jim Thorpe knows the importance for education, community
activities, and support groups. INTEGRIS Health Jim Thorpe has an in house support group
which meets once a month and includes inpatients as well as individuals living within the
community. The Spinal Cord Injury Association of Oklahoma, which holds monthly meetings
within the community, sponsors sports, and leisure activities as well as peer support initiatives
geared toward individuals with an SCI.
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Chapter 1
Anatomy and Physiology of the Spine and Spinal Cord
After sustaining an SCI, the patient must understand the anatomy of the spinal cord and
how it works. The spinal cord and the brain make up the central nervous system (CNS). The
CNS and the peripheral nervous system (PNS) function much like an electrical system, or
telephone system, to carry information through the body. Messages are transmitted up and down
the spinal cord between the brain and the body. Each message has a specific path on which it
travels.

Definition of the Spine


Composed of 33 bones called vertebrae.



The neck region is made up of seven cervical vertebrae.



The upper back region is made up of twelve thoracic vertebrae.



The lower back region is made up of five lumbar vertebrae.



The tailbone region is made up of five sacral and four coccygeal vertebrae.



The spine contains intervertebral discs between the cervical, thoracic, and lumbar vertebrae.



These discs act as shock absorbers.



The spine is supported by ligaments and muscles attached to the vertebrae.



The muscles give movement to the spine.



The vertebrae of the spine form a hollow canal through which the spinal cord passes.
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Function of the Spine


Houses and protects the spinal cord.



Provides a surface for the attachment of ligaments and muscles.



Allows for bending and movement of the back.



Provides support for upright posture.
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Definition of the Spinal Cord
The spinal cord is a “bundle” of nerves extending down through the spinal canal, from
the brain to the lumbar vertebrae. It is approximately the size of a dime in diameter. Thirty-one
pairs of spinal nerves (i.e., peripheral nervous system) branch off the spinal cord to innervate
muscles, areas of the skin and the vital organs. The following figures depict cross-sectional areas
of the spinal cord and the representative functions of those areas are presented in the text.


Anterior (front): messages of movement, reflexes, sensations of light touch, and pressure.



Lateral (sides): messages of subconscious body awareness, sensations of pain, temperature,
and movement.



Posterior (back): messages of body awareness, sensations of vibration, two-point
discrimination, deep pressure, and touch.
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Function of the Spinal Cord


The spinal cord carries sensory (e.g., temperature, pain, and touch) information from the
peripheral nerves of the body to the brain.



The brain transmits motor information through the spinal cord and peripheral nerves to
various areas of the body to control movement and regulate functions of some organs.

Determining the Level of an SCI
In 1983, the American SCI Association defined the level of an SCI the lowest level in
which functional motor power (i.e., movement) and/or sensation remain intact after an SCI. Once
the level of an SCI is determined, other factors play a role in the amount of functional abilities a
person will retain. These factors include the type of paralysis, whether it is complete or
incomplete, and the section of the spinal cord that is damaged.

Common Descriptions of Paralysis


Quadriplegia or quadriparesis (i.e., tetraplegia): (Quad meaning four, plegia meaning
paralysis, paresis meaning weakness). The SCI has occurred in the neck or upper back, and
all four limbs and trunk (i.e., torso) are affected to some extent.



Paraplegia or paraparesis: (Para meaning two, plegia meaning paralysis, paresis meaning
weakness). The SCI has occurred in the upper to low back and both legs and possibly part of
the trunk are affected.
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Hemiplegia or hemiparesis: (Hemi meaning half, plegia meaning paralysis, paresis
meaning weakness). The SCI has occurred at any level of the neck or back affecting each
side of the body to some extent, with one side much more severely than the other. If the
injury occurs at higher levels of the spine, the injury is determined by the amount of function
that remains or is lost in the arm, trunk, and leg on the severely affected side. This functional
pattern is similar to those observed in someone who has had a stroke.

Complete and Incomplete Injuries


Complete injuries: All sensation and voluntary movement are lost below the level of the
injury because the entire cord is damaged. However, some bodily functions, voluntary
movements and/or sensation may be present three levels below the injury. This is commonly
referred to as the zone of preservation. This zone is variable in each injury and definitions of
it differ.



Incomplete injuries: Some bodily functions, voluntary movements and/or sensation remain
intact below the level of injury because some areas of the cord are damaged and some are not
damaged. This also is variable in each injury and definitions of it differ.
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Some Causes and Types of an SCI
An SCI occurs as a result of damage to the spinal cord, whether from disease or trauma.
Damage can occur when the spinal cord is severed, bruised, torn, or compressed, as provided in
the following descriptions of these types of injuries.


Severed: The spinal cord is cut partially or completely, disrupting the connectivity of the
spinal nerve fibers. This typically results from gunshot injuries, stab wounds, and/or
vertebral fractures and dislocations.



Bruised: When there is a bruise to the spinal cord, the blood supply is cut off or reduced to
that area. This results in the localized death of the spinal nerve cells. Bruising typically
occurs following spinal cord trauma.



Torn: The spinal cord nerve fibers literally are “ripped apart.” This typically happens
following spinal cord trauma.



Compressed: The spinal cord is squeezed or pinched, resulting in loss of blood supply to the
spinal nerves in that region. Typically, this occurs as a result of spinal cord tumors or trauma.
Spinal stenosis (i.e., narrowing of the spinal canal) also causes spinal cord compression.
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Clinical Syndromes
In addition to quadriplegia, paraplegia, and hemiplegia, other SCIs do not fall into these
categories and are unique in presentation. The portion of the spinal cord injured will dictate the
functions that are lost or retained. The following is a list of these unique clinical presentations.


Anterior Cord Syndrome: The anterior (i.e., front) portion of the spinal cord is damaged
affecting the body below the level of injury. Movement, pain, and temperature are impaired.



Central Cord Syndrome: The center portion of the spinal cord is damaged. When this
occurs in the neck or upper back, the arms are affected more than the legs. Deficits include
loss of sensation and movement. In most cases, bowel, bladder, and sexual function remain
intact.



Posterior Cord Syndrome: The posterior (i.e., back) portion of the spinal cord is damaged.
This syndrome is rare. Body awareness is impaired (i.e., the appreciation of where your body
is in space). Walking is possible with this type of injury.



Brown-Sequard Syndrome: Half of the spinal cord is damaged. One side of the body has
impaired sensation (e.g., pain, temperature, and vibration), reflexes, body awareness, and
movement. The impairment occurs on the same side where the spinal cord is damaged. Only
the senses of pain and temperature are affected on the other side of the body.
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Cauda Equina Syndrome: The area where this syndrome occurs is known as the horse’s
tail. It is a bundle of long nerve roots at the bottom of the spinal cord that extend beyond the
spinal column. When one or more of these nerve roots are damaged, bowel, bladder, sexual
function, and movement are impaired.

Summary
In conclusion, the anatomy and physiology of the spinal cord are complicated and it may
be difficult for the layperson to understand them fully. The rehabilitation team will discuss
specific injuries in depth. A skeleton and other visual aids may be used to enhance the patient’s
understanding.
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Functional Outcomes for Quadriplegia
KEY: Dependent
Max A (maximal assistance)
Mod A (moderate assistance)
Min A (minimal assistance)
Supervision/Set-up
Independent

Functional Skills
Bed Mobility
 Rolling side to side
 Rolling supine/prone
 Supine/sitting
 Scooting all directions
Transfers
 Bed
 Wheelchair
 Toilet
 Bath equipment
 Car
 Floor
Wheelchair Mobility
 Level surfaces

Person with an SCI who does less than 25%
Person with an SCI who does 25% to 50%
Person with an SCI who does 50% to 75%
Person with an SCI who does 75% to 99%
Person with an SCI who requires supervision, gathering of supplies, and/or applying devices
for initial preparation of activity
Person with an SCI who does 100%

Levels of Assistance Required
C1-C5

C6

C7-C8

C1-C4: Dependent with all;
C5: Mod A to Max A;
able to verbally direct all
tasks

Min A to Independent with
equipment; able to verbally
direct all tasks

Independent with all

C1- C4: Dependent with all
C5: Max A with level sliding
board transfers;
able to verbally direct all
tasks;
Dependent lift for toilet and
bath equipment transfers

Min A to Independent with
equipment for sliding board
transfers; Dependent with
wheelchair loading in car,
floor transfers, and righting
wheelchair; able to verbally
direct all tasks

Independent with level surface
transfers (may require sliding
board); Mod A to Independent with
equipment for car transfers and
righting wheelchair; able to verbally
direct all tasks

Independent with power
Independent with power
wheelchair;
wheelchair;
C5: Independent with manual Independent with manual
wheelchair (may require quad wheelchair
knobs)
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Independent with power wheelchair;
Independent with manual
wheelchair

Levels of Assistance Required
Functional Skills
Wheelchair Mobility Cont…
 Non-level or uneven
surfaces

C1-C5

C6

C7-C8

Set-up to Independent with
power wheelchair;
C5: Max A - Dependent with
manual wheelchair; able to
verbally direct all tasks

Independent with power
wheelchair; Min A to Mod A
with manual wheelchair; able
to verbally direct all tasks

Independent with power wheelchair;
Min A to Independent with manual
wheelchair; able to verbally direct
all tasks



Up/down ramps

Set-up to Independent with
power wheelchair;
C5: Max A - Dependent with
manual wheelchair; able to
verbally direct all tasks

Independent with power
wheelchair; Min A to Mod A
with manual wheelchair; able
to verbally direct all tasks

Independent with power wheelchair;
Independent with manual
wheelchair; able to verbally direct
all tasks



Up/down curbs

C5: Max A - Dependent with
manual wheelchair; able to
verbally direct all tasks

Mod A to Max A with
manual wheelchair; able to
verbally direct all tasks

Min A to Mod A with manual
wheelchair



Up/down steps

Wheelchair Management
Power/Manual
 Wheel locks
 Armrests
 Footrests/leg rests
 Safety straps
 Cushion adjustment

Dependent with manual
wheelchair; able to verbally
direct all tasks

Dependent with manual
wheelchair; able to verbally
direct all tasks

Dependent with manual;
some assistance required with
power; able to verbally direct
all tasks

Some assistance required
with manual, cushion adjustment, anti-tip levers, and
wheelchair maintenance; able
to verbally direct all tasks
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Max A to Dependent with manual
wheelchair; able to verbally direct
all tasks

Some assistance required with
cushion adjustment, anti-tip levers,
and wheelchair maintenance; able to
verbally direct all tasks

Levels of Assistance Required
Functional Skills
Wheelchair Management
Cont…
 Anti-tip levers
 Wheelchair maintenance
 Manual tilt/recline
 Power tilt/recline
 Elevating leg rests
 Change battery
 Disengage/engage
 Power on/off
Range of Motion/Positioning
 Passive range of motion
to trunk, legs & arms
 Position in bed

Respiration
 Breathing


Coughing

C1 - C5

Dependent with all; able to
verbally direct all tasks

C6

C7 - C8

Independent with power

Independent with power

Mod A to Independent with
equipment; able to verbally
direct all tasks

Min A to Independent with
equipment; able to verbally direct
all tasks

Assisted cough with manual
pressure to abdomen; able to
verbally direct all tasks

Independent cough with manual
pressure to abdomen

C1-C3: Ventilator-Dependent
C1-C3: Dependent cough;
C4-C5: assisted cough with
manual pressure to abdomen;
able to verbally direct all
tasks
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Levels of Assistance Required
Functional Skills
Skin Care
 Pressure relief
 Repositioning in
wheelchair



Skin inspection

Feeding
 Drinking
 Finger-feeding
 Utensil feeding
 Set-up
 Cutting food
Grooming
 Face
 Teeth
 Hair
 Make-up
 Shaving face
 Shaving legs

C1-C5

C6

C7-C8

Set-up to Independent with
power recline/tilt weight
shift; Dependent with manual
recline/tilt/lateral/forward
weight shift; able to verbally
direct all tasks

Independent with power
recline/tilt weight shift; Min
A to Independent with
equipment for manual
recline/tilt/lateral/forward
weight shifts; able to verbally
direct all tasks

Independent with equipment with
lateral/forward lean weight shifts or
push-up

C1-C4: Dependent;
C5: Mod A to Max A with
long-handled mirror; able to
verbally direct all tasks

Min to Mod A with longhandled mirror; able to
verbally direct all tasks

Independent with long-handled
mirror

C1-C4: Dependent;
C5: Min A with equipment;
able to verbally direct all
tasks

Independent with equipment;
able to verbally direct all
tasks

Independent with or without
equipment; able to verbally direct
all tasks

C1-C4: Dependent;
C5: Min A with equipment
for face, teeth, make-up, &
shaving face; Max A to Mod
A for grooming hair;
Dependent for other; able to
verbally direct all tasks

Independent with all with
equipment; Max A to Mod A
for shaving legs; able to
verbally direct all tasks

Independent with or without
equipment; Min A to Independent
with equipment for shaving legs;
able to verbally direct all tasks
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Levels of Assistance Required
Functional Skills
Dressing/Undressing
 Upper-body


Dependent with all; able to
verbally direct all tasks

Lower-body in
bed/wheelchair

Bathing
 Washing & drying off
upper-body


C1-C5

Lower-body

Dependent with all; able to
verbally direct all tasks

C6

C7-C8

Independent with equipment

Independent with equipment

Mod A to Min A with
equipment in bed; Dependent
to Max A in wheelchair; able
to verbally direct all tasks

C7: Independent with equipment in
bed; Max A to Mod A in wheelchair
C8: Min A with equipment in
wheelchair; able to verbally direct
all tasks

Min A with equipment; able
to verbally direct all tasks

Independent with all with
equipment

Mod A with equipment; able
to verbally direct all tasks
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Levels of Assistance Required
Functional Skills
Bowel/Bladder Programs
 Intermittent
catheterization (ICP)







Drainage bag care
Condom/catheter applic.
Clean-up
Feminine-hygiene
Foley catheter care




Suppository insertion
Digital stimulation

C1-C5
Dependent with all; able to
verbally direct all tasks

C6

C7-C8

Independent with equipment
for male in bed or wheelchair; Dependent to Max A
for female in bed; Dependent
for female in wheelchair; able
to verbally direct all tasks

Independent with equipment for
male in bed or wheelchair; Mod A
to Min A with equipment for female
in bed; Max A to Mod A with
equipment for female in wheelchair;
able to verbally direct all tasks

Dependent to Max A for male
or female in bed or
wheelchair; able to verbally
direct all tasks

Max A to Mod A for male or female
with equipment in bed or
wheelchair; able to verbally direct
all tasks

Mod A to Min A with
equipment; able to verbally
direct all tasks

Min A to set-up with equipment;
able to verbally direct all tasks
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This is an image of the dermatomes, which is where a single spinal nerve is related with an area of skin. There are eight cervical
nerves (C1 does not have a dermatome), twelve thoracic nerves, five lumbar nerves and five sacral nerves. In the area on the skin
related to a spinal nerve sensation are transmitted including, pain, temperature, and vibration to the brain.
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Chapter 2
Autonomic Dysreflexia
Autonomic Dysreflexia occurs in individuals with an SCI at T6 or above. It is a medical
emergency, and can lead to a seizure, stroke, abnormal heart rate, and even death. Once
dysreflexia occurs, it is more likely to occur again. Understanding dysreflexia is very important
for someone with an SCI. Refer to the following information and diagram below.

The Process of Dysreflexia
1. Any feeling that would usually cause pain below the level of injury creates messages that are
sent to the brain, but the message cannot reach the brain because of the spinal cord injury.
2. As these messages go to the spinal cord, a reflex reaction in the nerves occurs.
3. The reflex reaction of the nerves causes the blood vessels tighten below the level of injury.
4. This tightening of the blood vessels causes the blood pressure to go up.
5. Receptors in the heart and the arteries to the head send messages of elevated blood pressure
to the brain stem.
6. The brain attempts to lower the blood pressure by sending a message to the heart to slow
down and for the vessels to open.
7. The information from the brain is not able to reach the other parts of the body because of the
injury to the spinal cord.
8. The blood pressure remains elevated or continues to rise unless whatever is causing the
damage is removed.
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The Symptoms of Dysreflexia
•

Elevated blood pressure
o Blood pressure without SCI 120/80mm/Hg
o Blood pressure with quadriplegia is typically 80-90/50-60 mm/Hg (Deviations
greater than 20 mm/Hg over the typical blood pressure are considered abnormally
elevated.)
o Everyone’s blood pressure various it important to know your normal blood
pressure after the SCI.
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•

Severe pounding headache

•

Paleness below the level of injury

•

“Goose bumps” below the level of injury

•

Slowed heart rate

•

Sweating above the level of injury

•

Flushing (i.e., blotchy) of the skin on the face and neck

•

Nasal stuffiness

•

Blurred vision

•

Anxiety or a feeling of “impending doom”

•

Metallic taste in the mouth

•

Abnormal heart rate

•

Shortness of breath

•

Nausea

•

Increased spasms

The Potential Causes of Dysreflexia
•

Bladder:
 Too full
 Not contracting when external sphincter is relaxing
 Infection
 Kidney stones
 Catheterization
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•

Bowel:
 Too full
 Use of enemas
 Suppositories
 Hemorrhoids

•

Skin:
 Pressure points
 Decubitus ulcers (i.e., skin breakdown)
 Other wounds or scratches
 Ingrown toenails
 Too hot or too cold
 Sunburn
 Tight clothing

•

Other causes:
 Labor and delivery
 Sexual activity
 Menstrual cramps
 Fractures
 Blood clots
 Stress
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The Treatment of Dysreflexia Symptoms
•

Lower the blood pressure:
 Raise the head of the bed.
 Sit up.
 Remove TED hose (i.e., support hose) and abdominal binders.
 Remove tight clothing.
 Lower legs.

•

Check the bladder:
 Check for kinks in catheter tubing.
 Empty foley bag if full.
 Make sure the catheter is draining.
 Flush the catheter if needed, using 30cc of normal saline.
 Remove and replace the catheter if plugged.
 Catheterize, but drain the bladder slowly (i.e., no more than 500cc at a time).

•

Check the bowels:
 Check for impaction (use anesthetic jelly).
 Remove stool and perform regular bowel program if a bowel movement has not occurred
in two to three days.
 Take oral laxative followed by bowel program six to eight hours later.
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•

Skin:
 Remove any pressure.
 Loosen tight clothing.
 Check for objects in bed or chair.
 Remove wrinkles.
 Change the room temperature.
IMPORTANT: If the underlying cause cannot be removed and the symptoms

persist; go immediately to the emergency room or call 911. The problem may have to be
explained to medical personnel.

The Prevention of Dysreflexia
•

Follow a bladder program by emptying the bladder on a regular basis and preventing
infections and kidney stones.

•

Follow a bowel program by emptying the bowels on a regular basis and preventing
constipation.

•

Perform proper skin care by doing pressure relief often and preventing skin breakdown.

Summary
In conclusion, it is very important for someone with an SCI to understand autonomic
dysreflexia, including the signs and symptoms, what to do when it occurs, and the ways to
prevent it. It also is very important that family members or caregivers know about it. This
condition should not be taken lightly as seizures, strokes, and deaths can and do occur.
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Chapter 3
Deep Venous Thrombosis
Deep Venous Thrombosis (DVT) is a blood clot in the vein of any part of the body.
DVTs most commonly occur in the legs, but can occur in the arms or other parts of the body.
Individuals with an SCI are especially prone to developing DVTs.

The Causes of DVTs
•

Decreased circulation

•

Prolonged bed rest or sitting

•

Injuries (e.g., bumps, bangs, or bruises)

The Signs and Symptoms of DVTs
•

Swelling of an entire leg or arm

•

Stiffness, soreness, or pain in the leg or arm

•

Reddened skin

•

Skin that is warm to touch

•

Elevated body temperature

•

Increased heart rate

•

Anxiety or a feeling of “impending doom”

The Prevention of DVTs
•

Range of motion exercises

•

Deep breathing exercises

•

TED hose (i.e., support hose) when out of bed
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•

Support the full length of leg when elevated

•

Pillow between legs when side-lying

•

Avoid bending knees or propping knees up with pillows while in bed

•

Avoid crossing legs

•

Avoid tight clothing such as blue jeans, garter belts, and pantyhose

•

Do not smoke

•

Wear warm clothing when exposed to cold weather

•

Dry skin by patting instead of rubbing

•

Do not massage legs

•

Elevate feet when sleeping

•

Shift weight frequently

•

Drink plenty of fluids

Summary
In conclusion, if a DVT is suspected, notify the physician immediately! Blood clots can
be deadly. If the clot moves, it often travels to the lungs, brain, or heart. Present in these organs,
clots can cause shortness of breath, respiratory arrest, abnormal heart rate, stroke, and even
death.

Pulmonary Embolisms
Pulmonary Embolisms (PE) is when a blood clot becomes loose or breaks off and goes
through the bloodstream to the lungs. This does not allow the blood to flow to the lung and puts
extra pressure on the heart.
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The Signs and Symptoms of PEs
•

Difficulty breathing

•

Chest pain when breathing

•

Heartbeat that is not normal

•

Fast breathing

•

Fast heart rate

•

Excessive sweating

The Prevention of PEs
•

Range of motion exercises

•

Deep breathing exercises

•

TED hose (i.e., support hose) when out of bed

•

Support the full length of leg when elevated

•

Pillow between legs when side-lying

•

Avoid bending knees or propping knees up with pillows while in bed

•

Do not smoke

•

Elevate feet when sleeping

•

Shift weight frequently

•

Drink plenty of fluids

Summary
In conclusion, if a PE is suspected, call 911! This can be a medical emergency. If the
PE is not treated in time, it can cause death.
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Chapter 4
Neurogenic Pain/Dysesthesias
A SCI changes how the nerves at the level of injury work and may cause unusual, often
painful, feelings below the level of injury. This is called “nerve pain” and can be called phantom
pain. This pain tends to be more intense immediately following injury and may lessen or go
away over time.

The Symptoms of Neurogenic Pain
•

Burning

•

Numbness

•

Tingling

•

Feeling of “pins and needles”

•

Over-sensitivity to touch

The Treatments for Neurogenic Pain
•

Prescription medications

•

Transcutaneous Electrical Nerve Stimulation Unit (TENS)

•

Relaxation and stress management techniques

•

Vibration

•

Biofeedback
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Summary
In conclusion, no one treatment for neurogenic pain is entirely effective. An individual’s
physician will help by identifying appropriate medications, while the rest of the rehabilitation
team will assist with other therapeutic techniques or strategies.
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Chapter 5
Spasticity/Tone
Tone is the natural tightness that is in muscles which maintains balance within the body’s
muscular system and assist with posture. Muscles need tone to work properly. When the tone is
not normal, muscles can be hypertonic or hypotonic. After a spinal cord injury, muscle tone is
affected. Everyone experiences tone changes differently.

Definition of Hypertonic:
When a muscle is hypertonic, there is an abnormal increase in tone. For example,
muscles are stiff, tight, and resistant to movement.

Definition of Hypotonic:
When a muscle is hypotonic, there is an abnormal decrease in tone. For example, muscles
may be too relaxed, flaccid, floppy, and movement may be limited or absent.

Definition of Spasticity or Spasms
Spasticity is an involuntary jerking or contraction of the muscles. Spasms are
spontaneous, fast, uncontrollable shaking of muscles. This can cause stiff, awkward movements.

Triggers for Spasticity and Spasms
•

Urinary Tract Infections (UTIs)

•

Decubitus ulcers (skin breakdown)

•

Irritated skin

•

Fever

•

Physical exertion
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•

Touch

•

Positional Changes

•

Environmental temperature extremes

•

Tight clothing

•

Bladder or kidney stones

•

Catheter blockage

•

Constipation

•

Emotional Stress

Management of Spasticity and Spasms
•

Range of motion exercises for the arms and legs

•

Protect the skin

•

Effectively manage stress

•

Avoid positions and movements that trigger spasticity or spasms

•

Medications

•

Nerve blocks (i.e., injection of anesthetics)

•

Surgery (i.e., baclofen pump, tendon transfer)

•

Change body positioning

Summary
In conclusion, spasticity and abnormal tone create challenges within an individual’s
everyday life. Tonal changes and spasticity interfere with function and independence, and may
be painful. However, spasticity and increased tone can be used to an individual’s benefit. Some
individuals with spinal cord injury will use increased tone and spasms to assist with transfers.
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However, it can take time for these tonal changes to occur following an injury. This may not be
helpful while in rehab. Spasticity and abnormal tone are not typically eliminated they are
managed through a variety of interventions. An individual’s rehabilitation physician can help
manage increased tone through medications and/or surgery. The therapists and nursing staff will
provide education on other techniques to decrease the problems associated with spasticity and/or
abnormal tone.
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Chapter 6
Orthostatic Hypotension
Orthostatic hypotension is low blood pressure due to a change in position. It is most often
seen in people with a SCI at the level of T6 or above. This condition is caused by a lack of the
body’s ability to maintain a normal blood pressure in an upright position. This is due to a lack of
muscle tone in the abdomen and legs. Poor muscle tone causes the blood to pool in these areas
and decreases the amount of blood returning to the heart.

Symptoms of Orthostatic Hypotension
•

Drop in blood pressure (remember, the normal range for people with an SCI is 80 to 90 over
50 to 60)

•

Lightheadedness

•

Ringing in ears

•

Seeing “stars”

•

Nausea

•

Clammy skin

•

Change in skin color (e.g., pale or ashen)

•

Passing out

Prevention of Orthostatic Hypotension
•

Use TED hose (i.e., support hose)

•

Use an abdominal binder

•

Progress slowly towards upright positions
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•

Raise the head of the bed before getting out of bed

•

Elevate legs

•

Prescription medications

•

Eat regular meals and drink plenty of fluids before getting up

Immediate Treatments of Orthostatic Hypotension
•

Lie down

•

Recline or tilt in space the wheelchair

•

Elevate legs

Summary
In conclusion, orthostatic hypotension is very common in individuals with an SCI. This
problem is worse in the early stage of an injury, but typically gets better with time. Appropriate
medication management by the physician and management of other therapeutic treatments by the
rehabilitation team can help control some of the effects of orthostatic hypotension.
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Chapter 7
Osteoporosis
Osteoporosis is the decrease of calcium in the bones. It is also the loss of bone thickness
because the body takes in more bone cells than are produced. Osteoporosis is a somewhat
reversible condition. Individuals with an SCI are more likely to have osteoporosis.

Causes of Osteoporosis in Individuals with an SCI
•

Lack of physical activity

•

Lack of mobility

•

Lack of weight-bearing on the bones

•

Poor diet

Affect of Osteoporosis on Individuals with an SCI
Most of the loss of bone thickness happens within the first six months following a SCI.
After one year, the bone thickness will continue to decrease, but much slower. Due to the loss of
bone thickness, fractures are more likely to happen, even in the long and large bones.
Additionally, when the body takes in more bone cells this can cause an increase of calcium in the
blood stream, a condition known as hypercalcemiam, which can cause the development of
kidney stones and lead to other problems.

Prevention and Treatment of Osteoporosis in People with an SCI
•

Eating a high protein diet

•

Increasing fluid intake

•

Strengthening exercises
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•

Weight-bearing through legs (i.e. standing frame, EKSO, lokomat)

•

Restricting foods high in calcium

Summary
In conclusion, osteoporosis is only somewhat reversible. Caution and care need to be
taken from the onset of an injury. If weight-bearing activities were not started at the beginning of
an injury, it is important to contact a physician before starting these activities. The physician will
say if a bone density test is needed before the individual begins weight-bearing activities.
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Chapter 8
Temperature Regulation
After damage to the spinal cord, the part of the brain called the hypothalamus can no
longer control blood flow to the skin below the level of injury. This makes it difficult for the
body to control to its internal temperature. This means that the body is the same temperature as
the environment. Impaired temperature control is worse for individuals with quadriplegia than
individuals with paraplegia.

Symptoms of Impaired Temperature Control
•

Cannot shiver or develop “goose bumps” below the level of the injury

•

Cannot sweat below the level of the injury

•

Increased sweating above the level of the injury

Techniques to Manage Body Temperature
•

Depend on body temperature above the level of the injury.

•

Dress in layers to incase changes in temperature

•

Limit activity in warm weather.

•

Stay indoors during extremes of heat, humidity, or cold.

•

Drink plenty of fluids in hot temperatures.

•

Use a cool water spray mister in hot temperatures.

•

Limit alcohol use.

•

Control environmental temperatures when possible.
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Summary
In conclusion, being aware of this problem and taking precautions for it is extremely
important. Because of problems with temperature regulation, individuals with an SCI are at a
high risk for developing heat strokes in hot temperatures, and hypothermia and/or frostbite in
cold temperatures. It is important to know the symptoms of these conditions and the techniques
to respond to the problems with temperature regulation. The rehabilitation team will further
instruct the individual on this complication.
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Chapter 9
Heterotopic Ossification
Heterotopic ossification (also called HO) is excess bone or “chunks” develop around the
bones and joints. This is caused when there is a high amount of calcium in the blood stream.
This condition is more common following an SCI and occurs mostly in the hips, knees,
shoulders, and elbows. Onset may occur at anytime. A similar, but rare condition that can occur
is called myositis ossificans, which is when, bone forms in the muscles.

Symptoms of Heterotopic Ossification
•

Local warmth near a joint

•

Swelling in affected areas

•

Pink or reddened areas

•

Loss of range of motion

•

Noticeable hard bump

•

Elevated body temperature

Treatments of Heterotopic Ossification
•

Prescribed medications

•

Maintain range of motion without forcing joint

•

Surgery (however, surgery can worsen heterotopic ossification)
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Summary
Heterotopic ossification is a permanent condition. The above treatments may prevent it
from getting worse. However, nothing completely gets rid of HO. It is important to maintain
range of motion in all joints immediately after the injury to prevent HO.
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Chapter 10
Skin Care
The skin is the largest organ of the body. After a SCI, it is important to understand what
skin does and how to keep it healthy. A decubitus ulcer (i.e., pressure sores/bed sores), happens
when skin breaks down. This can cause delays in rehabilitation, secondary medical
complications, and/or necessitate surgery. Each of these complications ultimately increases the
cost of care, delay of care, and overall quality of life.

Functions of the Skin
•

Temperature regulation

•

Moisture regulation

•

Sensation

•

Protection

Circulation and its Importance in Skin Care
Circulation is the movement of blood throughout the body, which provides nutrients to
keep skin healthy. Muscles are important because they help pump blood throughout the body.
After an SCI, muscles do not contract efficiently or appropriately because the information from
the brain that travels through the spinal cord is not able to or can only partially reach the muscles
below the level of injury. Therefore, pumping of blood is ineffective.

The following changes occur with an SCI:
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Muscle paralysis.
Decreased circulation.
Increased probability of decubitus ulcers.

Common Areas for Skin Breakdown
Some areas of the body are more prone to skin breakdown. When the skin is pressed
between the bones and a hard surface, circulation is decreased, causing death of cells and tissue
(i.e., skin). The following is a picture of the most common areas for skin breakdown.
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Prevention of Skin Breakdown
•

Skin inspection: The skin should be inspected twice daily when dressing and undressing. A
long handled mirror can be helpful for areas that are hard to see.

•

Repositioning: Prolonged, unrelieved pressure is the main cause of a decubitus ulcer. It is
important to MOVE or change positions regularly! Pressure relief should be performed every
15-20 minutes while sitting, and every two hours while in bed.

•

Cleanliness: Bathing regularly washes away urine, fecal matter, sweat, bacteria, and other
harmful contaminants. It is important to keep the skin CLEAN AND DRY! Remember to
wash skin gently and pat to dry.

•

Nutrition: It is essential to eat plenty of vitamins, minerals, protein, sugars, and
carbohydrates, and drink sufficient amounts of water. An open wound requires increased
protein and calories for healing (see Chapter 43: Nutrition).
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Relieving Pressure While in a Wheelchair
•

Wheelchair push-up: Push up on arms or wheels of the wheelchair, raising the buttocks off
the chair. Hold this position for 30-60 seconds.

•

Forward lean: Lean forward on lap, raising the buttocks off the chair. Hold this position for
30-60 seconds.

•

Lateral lean: Lean from side to side, raising the buttocks off the chair. Hold this position for
30-60 seconds.
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•

Wheelchair tilt: If the above methods are not possible, have someone tilt the wheelchair
back, and hold for two minutes. It is easier for the individual performing the tilt to sit in a
chair, without wheels. (Make sure wheelchair wheels are locked and the anti-tippers are
placed in the upward position. Do not forget to put anti-tippers back down after the tilt.)

Relieving Pressure While in Bed
Turn in bed at least every two hours. It may not be necessary to turn as often if a soft-side
water-mattress or an airbed is used. Soft-sided water-mattresses are recommended over regular
waterbeds due to ease of mobility. If respiratory, skin, or blood clotting problems are
experienced, turning more often in bed is necessary. Below are pictures of recommended
positions for turning and for sleeping.
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Lying on the stomach is the preferred method to prevent skin breakdown while in bed.
Pillows may be used to position the chest, hips, knees, and toes for prevention of skin
breakdown. This position also stretches the hips to help prevent muscle contractures. It may take
time to feel comfortable in this position for the entire night.

Prevention of Skin Injuries
Because of decreased circulation and other complicating issues, small injuries to the skin
can cause decubitus ulcers. Even a minor burn, bump, scrape, or cut can lead to skin problems.
The following techniques and procedures may decrease the likelihood of injuries or, perhaps,
prevent them.
•

Hygiene:
 Always test water temperature with an unaffected body area.
 Use an anti-scald faucet head.
 Do not allow hair dryers or curling irons to touch the skin.
 Wash and dry the skin thoroughly on a daily basis.
 Trim toenails straight across at the end of the toes, never cut away corners.
 Wash immediately if a bowel or bladder accident occurs.
 Do not use rubbing alcohol on the skin. It has a drying effect.
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•

Cooking:
 Take special care when transporting boiling liquids or hot pans.
 Set hot items away from the surface edge.
 Do not reach across hot burners.
 Do not carry hot drinks between the legs. Use a cup holder.
 Use a stove with controls on the front, or use adaptive devices to reach back controls.
 Using a microwave is a safe option.

•

Smoking:
 Do not smoke in bed.
 Do not rest metal ashtrays on the lap.
 Do not allow ashes, matches, or lighters to touch the skin.
 Get assistance or use a device if it is difficult to hold a cigarette.
 Quit smoking

•

Clothing:
 Before wearing new clothes, wash them several times using fabric softener.
 Wear loose clothing and avoid clothes with heavy seams.
 Wear shoes one-half to one size larger than normal, and allow someone else to break
them in.
 Check skin frequently under any kind of bracing.
 Do not put objects in the pockets of pants. Be aware that putting objects in pockets may
cause pressure areas. Use a wheelchair bag instead.

•

Mobility:
 During transfers, avoid scraping buttocks against the tire and/or brake levers.
 Make sure clothing covers areas of the skin that come into contact with a sliding board,
wheel, or other hard surfaces.
 Protect the feet with proper positioning and avoid colliding into obstacles.
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 Use appropriate positioning techniques when sitting in the wheelchair.
 Use prescribed customized chair, cushion, and back.
•

Other:
 Never use heating pads, heat lamps, or tanning beds.
 Avoid direct skin contact with all types of heaters.
 Do not stay in the sun for a long time. Sunburn can happen more quickly and can lead to
more severe problems for an individual with an SCI.
 Dress in layers in cold weather. Frostbite can happen more quickly and can lead to more
severe problems for an individual with an SCI.
 Avoid sitting or laying on hard surfaces.
 Always use sun block, wear hats, light colored clothing, and sunglasses when outside.

Stages of Skin Breakdown
Knowing what to look for during skin inspection is an important part of preventing skin
problems. The symptoms (i.e., what to look for when inspecting) and treatments for various
stages of a pressure sore are presented in the following table.

Stage 1
•

Symptoms
Red or darkened skin

•

Treatment
Determine Cause

•

Skin not broken

•

KEEP PRESSURE OFF AREA

•

Warm and firm skin

•

Increase protein and calories

•

Redness may disappear in a few days to •
two to three weeks

If symptoms do not clear within 24
hours, call a physician immediately
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Stage 2

•

Symptoms
Red, darkened, blistered, and broken
skin

•

Surrounding area red and darkened

•

Swelling around the area

•

Clear to Bloody Drainage

•

May go away in a few weeks or two to
three months

•

Treatment
KEEP PRESSURE OFF AREA

•

Increase protein and calories

•

Perform pressure relief exercises at
least every five to ten minutes

•

Inspect wheelchair and cushion for
sources of pressure such as rough or
wrinkled areas

•

Review positioning techniques for
wheelchair and bed

•

Keep skin clean and dry

•

Call a physician immediately if skin
opens

Stage 3
•

Symptoms
Broken skin and underlying tissue may
be damaged

•

Muscle may be affected

•

Colored drainage indicating infection
may be present

•

Under medical supervision may heal in
four to six months

•

Treatment
KEEP PRESSURE OFF AREA

•

Watch other areas of potential
breakdown

•

Increase protein and calorie intake

•

Keep skin clean and dry

•

Call a physician and follow orders for
wound care

•

May require surgical repair

•

Do not use ring or donut shaped
cushion

•

Use recommended positioning aids
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Stage 4
•

Symptoms
Deep sore with tissue, muscle, and
possible bone damage

•

Infection may exist

•

Blackened and dead tissue (i.e., eschar)
may be present

•

May require one to two years for
healing

•

Treatment
KEEP PRESSURE OFF OF AREA

•

Eat high amounts of proteins and
calories

•

Contact a physician immediately

•

Will likely require surgical repair

Summary
In conclusion, skin care is important for maintaining a healthy and independent lifestyle.
Sores can decrease quality of life. Long periods of limited activity and bed rest can occur with
decubitus ulcers. Even death has been reported following decubitus ulcers. The rehabilitation
team will further instruct the patient on skin care, as it is important. Remember: take
responsibility for proper skin care!
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Chapter 11
Cardiovascular (Heart) Disease in SCI
Cardiovascular disease (CVD) is often called Heart disease. As technology and medicine
are improving, individuals with SCI are living longer. As a result, CVD is becoming one of the
leading causes of death.

Definition
CVD refers to any disease that affects the heart and blood vessels. Often times, arteries
and blood vessels will become blocked, meaning that the blood supply to the heart is limited.
This often results in a heart attack.

Risk Factors
•

Age—men over 55 and women over 65

•

Ethnicity

•

Family history

•

Obesity/overweight

•

High cholesterol

•

High blood lipids(fat)

•

High blood pressure

•

Physical inactivity

•

Smoking

•

Diabetes

Treatment
There are some risk factors that an individual cannot change such as age, gender,
48

genetics/family history and race. However, things such as overweight/obesity, smoking, physical
inactivity, high blood pressure, and high cholesterol can be changed with lifestyle changes, diet,
exercise, and medication.

Prevention
It is important for individuals with SCI to take an active role in preventing CVD. The
following are some ways to help manage your health
•

Schedule yearly appointments with your physician to get blood drawn and check blood
pressure

•

Take prescribed medication

•

Exercise 5 days a week for at least 30 minutes. Please refer to exercise section for more
information

•

Eat Healthy. Please refer to nutrition section for more information

•

Monitor Diabetes. Please refer to Diabetes section for more information.

•

Manage stress. Please refer to stress management section for more information.
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Respiratory Care
The respiratory system is a network of tubes encased within the lungs, and look like an
“upside down tree.” Gas exchange in the body takes place in the respiratory system. Breathing
also known as respiration, inspiration (breathing in) and expiration (breathing out), is when
oxygen enters the blood, and carbon dioxide is removed. When breathing in the air is moistened
and warmed, and foreign particles are filtered out. The respiratory system is lined with cells,
which secrete mucous and trap foreign particles. These particles are transferred to the mouth and
expelled. Large particles usually are trapped and expelled by coughing or sneezing. When
someone has an SCI, it is important to understand the respiratory system and ways to keep it
healthy.

Definition of Respiration
The process of breathing is known as respiration. It involves the movement of air from
the body into and out of the bronchial tree and alveoli. The action of air moving into the lungs is
called inspiration. The action of air moving out of the lungs is called expiration. These processes,
respectively, cause the chest wall to expand and contract. The respiratory system typically is
compromised in a person with an SCI at the level of T12 or above because of muscles involved
in breathing.

Muscles Involved in Respiration
Before continuing, it is important to be familiar with terms associated with the respiratory
system and the processes of respiration. Many muscles are involved in breathing. The level of an
SCI determines the muscles that are affected.
•

Diaphragm: The main muscle for inspiration is the diaphragm. It is located at the base of
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the ribs between the chest and stomach cavities. If the SCI occurs at C4 or above, the
diaphragm is affected and a ventilator may be necessary.
•

Intercostal muscles: These muscles assist with inspiration and are located in and around
the ribs. If an injury occurs at T1 – T6 or above, these muscles are affected and the ability
to take a deep breath and cough are affected.
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•

Abdominals: These muscles also assist with breathing. If the injury occurs at T7 – T12
or above, the abdominal muscles are affected and the abilities to forcefully exhale and
cough are limited.

•

Accessory muscles: These muscles are located in the chest, neck, and back. When the
other muscle groups mentioned above are impaired, the accessory muscles have to work
harder for breathing to occur.

Other Structures and Functions of the Respiratory System
•

Alveoli: Alveoli are sac-like structures that provide a large surface area through which
gas exchange occurs in the lungs. The bronchial tree ends here.

•

Bronchial tree: The passageway for air as it travels through the lungs, branching into
smaller and smaller tubes called bronchi, bronchioles, and alveolar ducts.

•

Larynx: An enlargement in the airway above the trachea and below the pharynx, allows
air to move in and out of the trachea.

•

Lungs: The lungs are a pair of large organs composed of relatively elastic tissue that
contain the bronchial tree. The main functions of the lungs are inspiration of oxygen and
expulsion of carbon dioxide.

•

Nasal cavity: The nasal cavity is lined with olfactory receptors that function in the sense
of smell. It also contains mucous membranes with large numbers of blood vessels that
warm the incoming air. The warm air evaporates water from the nasal lining and
moistens the air as it travels down the pharynx.
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•

Nose: An opening through which air enters and leaves the body. It contains hairs that trap
large particles to be expelled.

•

Pharynx: This space allows air to pass from the nasal cavity to the larynx and aids in
speech. The pharynx also allows food to pass from the mouth to the esophagus.

•

Sinuses: These are air-filled spaces located within the bones of the skull. The sinuses aid
in warming, moistening, and filtering incoming air.

Summary
In conclusion, the respiratory system is complex and detailed. When living with an SCI,
it is important to know the basics and how to care appropriately for the respiratory system.
Otherwise, severe complications can occur.
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Respiratory Complications
•

Respiratory complications are common with an SCI. Individuals with an SCI

often are unable to take deep breaths and cough due to the injury-related impairment of the
musculature.

Common Respiratory Complications
Chronic Obstructive Pulmonary Disease (COPD)
Emphysema
Chronic Bronchitis
Asthma

Symptoms of a Respiratory Infection
Fever
Chest cold
Shortness of breath
Increased mucous production and a noticeable change in color to yellow or green
Heaviness in chest
Increased heart rate
Restlessness or an uncomfortable feeling
Blueness in the nailbeds or around the lips (i.e., cyanosis)

Treatment of Respiratory Infections
Consult a physician immediately.
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Prescription medications.
Drink eight to ten, eight-ounce glasses of water per day.
Coughing to bring up mucous (get assistance if needed).
Rest.
Frequent turning and changing positions in bed.

Prevention of Respiratory Infections
Avoid contact with people who have colds or the flu.
Wash hands frequently.
Take prescription medications.
Avoid smoking and second hand smoke.
Avoid respiratory irritants such as air pollution, sprayed chemicals, paints, etc.
Change positions in bed frequently and avoid lying flat for extended periods.
Drink eight to ten, eight-ounce glasses of fluids per day.
Take Pneumovax vaccine to prevent pneumonia.
Take flu vaccine yearly.
Perform deep breathing exercises regularly.
Minimize energy demands.

Summary
•

In conclusion, because respiratory infections are dangerous for someone with an

SCI, it is important to effectively manage respiratory functions. Thus, it is important to
understand the respiratory system, the means by which infections occur, and preventative
measures to avoid illness.
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Respiratory Treatments
Several techniques are available to decrease respiratory complications/infections. For
those individuals with higher-level injuries, assistance with these techniques may be required.
These techniques can be used separately or in combination.

Breathing Exercises
Breathing exercises help strengthen the muscles associated with breathing, thus
improving the ability to breathe. These exercises will help strengthen the muscles needed to
compensate for those weak or absent muscles. These exercises promote muscle relaxation,
relieve anxiety, slow the rate of breathing, and decrease the energy required to breathe.

Breathing Exercises for Individuals with an SCI
Diaphragmatic breathing: The goal is to increase the use of the diaphragm during breathing.
Always inhale through the nose.
•

Place one hand on the stomach below the ribs and the other on the middle of the chest.
This increases the awareness of the diaphragm.

•

Breathe in slowly and deeply through the nose, letting the abdomen protrude.

•

Breathe out through pursed lips (i.e., puckered lips), while tightening the abdominal
muscles. Press firmly inward and upward on the abdomen while breathing out.

•

Repeat for one minute, followed by a rest period of two minutes. Increase up to ten
minutes four times daily.

Pursed lips breathing: This exercise improves oxygen transport and helps provide a deeper
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breathing pattern. The goal is to prolong the act of exhaling.
•

Sit in a chair with arms folded.

•

Inhale through the nose then exhale slowly through pursed lips, while bending forward
and tightening the abdominal muscles.

•

Count to seven while prolonging expiration through pursed lips.

Techniques to Help Clear the Airway
Assisted Cough
This is done by applying assisted force to the diaphragm to clear the airway while exhaling and
coughing.
•

The individual with an SCI may be positioned either on his/her back in the bed, or while
seated in a wheelchair. If in a wheelchair, the wheelchair should be placed against a wall
to prevent it from tipping backwards.

•

A helper should stand beside the person when in the bed, and facing the person when in a
wheelchair.

•

The helper places the heel of his/her hands, one on top of the other, just below the
sternum (i.e., breastbone). Fingers should be pointing toward the chin. The helper should
not place his/her hands on the bones.

•

Alternatively, the helper can place his/her hands on either side of the body below the rib
cage, with the upper contour of the hand fitting the contour of the lower ribs.
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•

The affected individual should take three deep breaths, and on the third exhalation,
attempt to cough.

•

As the person attempts to cough, the helper applies a forceful upward and inward thrust.

•

The process should be repeated until the blockage is removed.

•
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Postural drainage
This technique consists of body positions that use gravity to help mucous flow out of the small
airways. There are positions for each area of the lung. A pillow can be used in these positions for
support and assistance with the drainage. Mucous then flows from the smaller airways to larger
airways where it can be expelled. If performing this procedure after a meal, one should wait at
least one hour after the meal to reduce the risk of nausea and vomiting. The following diagrams
illustrate three positions that can be used for postural drainage.
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Percussion
Similar to postural drainage, this technique aides in loosening the mucous in the lungs.
•

•

The helper places the heel of one hand on the chest where mucous needs to be cleared.

•

The helper closes the fingers and thumbs to make an airtight cup.

•

The helper then claps the chest with a cupped hand in a rhythmic fashion over the
targeted area.

•

Each percussion should make a clapping sound.

Vibration
This technique also promotes the loosening of mucous in the lungs. Vibration is done only
during the exhalation phase.
•

The helper places the hand flat where the mucous needs to be cleared in the chest.

•

The helper should pause as the person takes a deep breath.

•

As the person breathes out, the helper exerts slight pressure downward on the chest while
vibrating the hand against the skin.
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Summary
In conclusion, by using the above techniques, one should be able to reduce the occurrence
of respiratory infections. Because respiratory infections are dangerous for someone with an SCI,
it is important to effectively manage respiratory functions. Before performing the above
techniques, it is important that the rehabilitation team instruct on correct use.
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Chapter 12
Bladder Care
With an SCI, it is important to maintain a healthy bladder that functions efficiently.
Oftentimes following an SCI, it may be necessary to use different methods to empty the bladder.
It is important to establish a routine that works, and more importantly, a routine that is used
consistently.
The nerves that control voiding either function partially or not at all after injury or
disease. A bladder that functions abnormally as a result of nerve damage is called a neurogenic
bladder. There are two types of neurogenic bladder, each depending on the location of the injury.
The following section on the bladder discusses important terms, normal bladder function, and
abnormal bladder function, including upper motor neuron and lower motor neuron.

Important Bladder Care Terms
•

Kidneys: Organs that filter extra fluid and waste products from the blood.

•

Ureters: Two tubes that allow urine to flow from the kidneys to the bladder.

•

Ureterovesical Junction: This is where the ureters meet the bladder. Two valves in this area
keep urine from flowing back into the kidneys.

•

Bladder: A large muscle that stores urine.

•

Internal Sphincter: This controls urine leaving the bladder.

•

External Sphincter: This controls urine leaving the body.

•

Urethra: A tube that allows urine to flow out of the body. In the male, the urethra is
approximately 12” long, whereas in the female, it is much shorter, at about 1.5” long.

•

Meatus: The opening at the end of the urethra leading to the inside of the body.
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Normal Bladder Functioning
The kidneys filter extra fluid and waste products from the blood, becoming urine. As
urine is formed, it flows from the kidneys through the ureters to the bladder. When the pressure
is low in the bladder, two valves at the ureterovesical junction keep the urine from flowing back
into the kidneys. As the bladder fills, it stretches, and this stretching triggers the nerves to send
messages to the reflex center in the spinal cord (i.e., sacral nerves 2, 3, and 4). The reflex center
sends messages back to the nerves in the bladder, and the bladder muscle (detrusor) contracts.
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The reflex center also sends sensory messages to the frontal lobe of the brain. This part of
the brain processes messages of “bladder fullness” and the urge to void. The first urge to void
occurs when the urine level is around 150-200cc (i.e., one-half to one cup). A greater sensation
of fullness occurs at 300-400cc (i.e., one to two cups). Usually, voiding can be stopped by
voluntarily contracting the external sphincter. The longer the urine is held in the bladder without
voiding, the more discomfort will be felt.
Given a decision to void, the external sphincter is voluntarily relaxed and the bladder
muscle contracts, which helps to open the internal sphincter. With the help of gravity, the bladder
is emptied. The external sphincter must relax as the bladder contracts to allow complete
emptying of the bladder.
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Upper Motor Neuron Bladder
The upper motor neuron bladder occurs with injury and disease to the spinal cord above
the reflex center (i.e., sacral nerves 2, 3, and 4); therefore, the reflex is still intact. When injury
occurs above the reflex center, the sensory and motor messages between the spinal cord and the
bladder are intact, but the messages to and from the brain are lost. As a result, involuntary
bladder contractions and uncontrolled voiding may occur. The muscle that controls the flow of
urine (i.e., external sphincter) is unable to relax at the same time that the bladder contracts. The
bladder cannot hold as much urine as it normally would and/or a large amount of urine can be
left in the bladder. When this happens, the urine can flow back into the kidneys, thereby causing
infections or other complications. [Refer to the picture at the end of this chapter.]
Training a Upper Motor Neuron Bladder
It is important that individuals with a upper motor neuron bladder void at least every four
to six hours. Specific techniques that can be utilized to trigger voiding include massaging the
abdomen, pinching or gently slapping the inner thigh, gently pulling at pubic hair and/or
performing digital rectal stimulation. The abdomen must be relaxed for stimulation to affect the
bladder (See Bladder Emptying Techniques). Do not use the Credé or the Valsalva methods!
These methods increase bladder pressure, which may cause damage to a closed external
sphincter. Credé involves pushing externally on the bladder and the Valsalva method
entails holding the breath and straining. Clean intermittent catheterization may be used if the
individual is unable to void, or if there are large amounts of urine left in the bladder after voiding
(See Female Intermittent Self-Catheterization or Male Intermittent Self-Catheterization).
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Lower Motor Neuron Bladder
A lower motor neuron bladder occurs with injury and disease to the spinal cord at or
below the reflex center (i.e., sacral nerves 2, 3, and 4). When injuries occur at the reflex center,
the reflex that causes bladder contractions is lost, as are the messages that usually travel to and
from the brain. Overflow incontinence is common because the bladder is unable to hold more
urine, so the excess leaks out and the bladder can not empty completely so residual urine is
common. [Refer to the picture at the end of this chapter.]
Training an Lower Motor Neuron Bladder
An individual with a lower motor neuron bladder can use the Credé or the Valsalva
methods to increase the pressure on the bladder to void. These methods should not be used by
anyone with severe coronary artery disease or heart disease since they cause the circulatory
system to become momentarily engorged with blood under high pressure. The Credé method
involves applying manual pressure to the bladder with the hand while leaning forward to force
urine out of the bladder. The Valsalva method involves holding one’s breath and bearing down to
increase pressure in the abdomen to force urine out of the bladder (See Bladder Emptying
Techniques). Clean intermittent catheterization may be used if the individual is unable to
completely empty the bladder at regular intervals (see Female Intermittent Self-catheterization
and Male Intermittent Self-Catheterization).
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Summary
In conclusion, many physical challenges are subsequent to an SCI, including bladder
dysfunction. The proper care of the bladder can be confusing since there are different types of
bladder deficits. Each one is slightly different, but general training is basically the same.
Urodynamic testing is usually performed in order to determine which type of neurogenic bladder
a person has. The rehabilitation physician and nurse will instruct on the appropriate techniques
for appropriate bladder care and maintenance.
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Urinary Tract Infections
Bladder and/or kidney infections are called urinary tract infections (UTI’s). Individuals
with an SCI develop an average of three UTI’s per year. Having multiple infections can
contribute to other medical problems, some of which can be devastating. It is extremely
important to know how infections are caused, how to prevent them, and what can occur if the
infections become unmanageable.

Causes of and Diagnosing Urinary Tract Infection
Infection occurs when a significant amount of bacteria enters the urinary system and
symptoms occur. An over-distended bladder, decreased fluid intake, increased residual urine or a
lack of cleanliness when catheterizing can all contribute to bacterial growth, causing infection.
The most common cause of infection is intermittent catheterization.
To determine the type of bacteria present, a urine sample will be taken, which will enable
the most effective treatment to be administered. It is likely that an antibiotic will be prescribed,
which should be taken for the full duration recommended. If antibiotics are not taken as
prescribed, or if they are taken when there are no symptoms, bacteria may become resistant to
the antibiotic, making it more difficult to treat UTI’s in the future.
If the bacteria causing the UTI spread into the kidneys, the infection can rapidly worsen.
In turn, this can lead to a blood infection and/or possibly even death. A severe kidney infection
requires immediate treatment from a physician. If a physician is unavailable, go to the
emergency room.
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Symptoms of a Urinary Tract Infection
•

Cloudy, dark, foul-smelling urine

•

Solid particles or blood in urine

•

Burning or painful sensation when urinating (if sensation is present)

•

Increased amounts of residual urine

•

Increased spasms of bladder and sphincter muscles

•

Dribbling or leaking between voiding or catheterizing

•

Increased skeletal muscle spasms

•

Fever

•

Cold sweats

•

Dry mouth

•

Weak, fast pulse

•

High blood pressure

•

Marked decrease in urine output

•

Nausea and vomiting

•

Side or lower back pain

Treating Urinary Tract Infections
•

Drink eight to ten, eight-ounce glasses of fluid per day (i.e., 2000-3000cc), or generally eight
ounces every two hours while awake. Fluid helps to flush the bacteria from the urine and also
helps the antibiotic work more efficiently.

•

Ensure that the bladder is emptied completely, and at regularly scheduled intervals. It is
recommended that the bladder be emptied at least every six hours.

•

If intermittent catheterizing is necessary, use a clean technique.
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•

Take antibiotics as prescribed.

Preventing Urinary Tract Infections
•

Drink 2000-3000cc of fluid per day.

•

Vary fluids, but drink plenty of water. Avoid caffeine and other beverages that cause bladder
irritation.

•

If intermittent catheterizing is necessary, be certain to use a clean technique.

•

Ensure that the bladder is emptied completely and at regularly scheduled intervals. It is
recommended that the bladder be emptied at least every six hours.

•

Do not over-distend or over-stretch the bladder. This causes bladder cells to die and urine to
flow back into the kidneys. An over-stretched bladder also becomes flaccid over time,
making it easier to hold residual urine.

•

Do not let more than 480cc accumulate in the bladder at any one time.

•

Practice good hygiene and wash hands frequently.

•

Wash the genital area daily. Women should clean themselves from front to back after bowel
movements to keep bacteria out of the urinary tract.

•

Keep equipment clean and employ good techniques when using equipment.

•

If using an indwelling system, keep it closed. Only open the end of the bag for emptying.

•

When self-catheterizing, catheters and extension tubes should be changed weekly.
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Urinary Tract Stones
Kidney and bladder stones, or calci, are gravel-like rocks made of calcium, phosphates,
and other mineral salts. They most commonly occur in the kidneys, but they can develop
anywhere in the urinary tract system. Stones can cause recurrent UTI’s. A lack of urine flowing
through the urinary tract facilitates the formation of stones, and the large particles of waste
products have a tendency to bundle together. Urine is more alkaline than acidic which
contributes to stone formation.
Symptoms of Urinary Tract Stones
•

Eggshell-like particles or small gravel in urine or catheter

•

Abdominal or pain in the side extending toward testicles or vagina (if sensation is present)

•

Blood in urine

•

Increased bladder spasms

•

Recurring UTI’s

•

Reduced or no urine output

•

Fever

Treating Urinary Tract Stones
•

Drink 2000-3000cc of fluid per day if there is not a blockage present.

•

Make sure the bladder is emptied completely, at regularly scheduled intervals. (It is
recommended that the bladder be emptied at least every six hours.)

•

Immediately notify physician.

•

Surgery or removal of the stones may be required if symptoms persist or worsen.
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Preventing Urinary Tract Stones
•

Do not over-stretch the bladder.

•

Drink 2000-3000cc of fluid per day.

•

Vary the type of fluids ingested.

•

Urine output should be approximately 350cc each time.

•

Check for residual urine.

•

Exercise to keep the particles separated in urine.

•

Follow special dietary instructions if advised to do so.

Summary
In conclusion, it is important to be well-informed regarding bladder infections since they
can lead to more severe complications. During rehabilitation, this topic will be discussed in
depth, but it is important to maintain a relationship with a physician who can assist with urinary
tract management after discharge.

73

Bladder Emptying Techniques
Different bladder-emptying techniques can be used for different bladder dysfunctions.
They can be used separately or in combination.

General Principles of Bladder Training
•

An indwelling catheter should be removed before training begins.

•

Drinking and voiding patterns should be assessed, and the amounts written down for the first
three days to establish a baseline pattern.

•

Fluid intake is balanced with regular emptying of the bladder.

•

Voiding is done at regularly scheduled intervals.

•

If an individual is unable to void, or can only partially empty the bladder, then catheterization
is done to determine the amount of residual urine remaining in the bladder.

•

Frequency of catheterization is dependent upon whether the bladder is unable to empty or
only partially empty.

•

Frequency of catheterization can be extended over longer periods of time when residual urine
amounts are consistently less than 350cc. (Increased to every 6 hours)

•

Regular catheterization can be discontinued after residual urine is consistently less than 100150cc.

•

Fluid intake should be eight to ten, eight-ounce glasses of fluid per day (i.e. 2000-3000cc), or
eight ounces every two hours while awake.
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•

Fluid intake should be decreased in the evening.

•

Discontinue or limit fluid intake of those liquids that have diuretic, dehydrating or irritating
effects on the bladder. These include tea, coffee, sodas, juice that is not clear (orange or
grapefruit), drinks containing artificial sweeteners, alcoholic beverages, and decaffeinated
beverages.

Performing the Valsalva Method (Lower Motor Neuron)
•

Lower clothing and assume a sitting position.

•

Lean forward on the thighs.

•

Thighs should be separated or apart.

•

Contract the abdominal muscles if possible and strain or “bear down.”

•

Push-ups and bending forward may be helpful, as well as mental concentration.

•

Hold breath while straining. If possible, hold breath and strain until urine flow stops.

•

Wait one minute then strain again as long as possible.

•

Continue until no more urine is expelled.

•

If urine is obtained with this technique, catheterize immediately following this maneuver to
ensure the bladder is completely empty.

•

If low amounts of residual urine are consistently obtained, (i.e., less than 100-150cc),
catheterization may be stopped.

•

If little or no results are obtained, intermittent catheterization should be done every four to
six hours.
Individuals with severe coronary artery disease should not do straining while

holding breath, since it causes the circulatory system to become momentarily engorged
with blood under high pressure.
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Performing the Credé Method (Lower Motor Neuron)
•

Place hands flat on the abdomen just below the naval area.

•

Firmly press down and in toward the pubic area.

•

Some find that using the palm or fist is more effective.

•

Repeat six to seven times until no more urine can be pressed from the bladder.

•

Wait a few minutes to allow the bladder to conform to the volume inside, and then repeat.

•

If abdominal muscle strength is not adequate to produce sufficient pressure, try wearing a
corset or an abdominal binder.

•

If urine is obtained, catheterize immediately following this maneuver to ensure that the
bladder is completely empty.

•

If low amounts of residual urine are consistently obtained, (i.e., less than 100-150cc),
catheterization may be stopped.

•

If little or no results are obtained, intermittent catheterization should be done every four to
six hours.
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Techniques for Emptying a Upper Motor Neuron Bladder
•

Sit at a 45-degree angle with the hips flexed. This position reduces spasms and relaxes the
abdomen.

•

With the hand aimed directly down into the bladder wall, tap the abdomen.

•

Taps should be quick and abrupt, at a rate of about seven to eight times every five seconds.

•

Shift the hand to various sites over the bladder to find the most successful position.

•

Continue tapping until an adequate urine stream appears (i.e., approximately 50 taps).

•

For some individuals, there may be no response until the tapping has stopped.

•

Wait one minute between each series of 50 taps, and then repeat until the urine flow stops.

•

When one to two series have been completed without urine being expelled, there is nothing
more to be expelled.

•

If urine is obtained, catheterize immediately following this technique to ensure that the
bladder is completely empty.

•

If low amounts of residual urine are consistently obtained, (less than 100-150cc),
catheterization may be stopped.

•

If little or no results are obtained, intermittent catheterization should be done every four to
six hours.
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Alternate Techniques for Upper Motor Neuron Bladder
If the previous techniques are ineffective, perform the following techniques one by one,
for two to three minutes each. Wait one minute between attempts.
•

Stroke the middle of the thigh.

•

Gently pinch the abdomen above the groin ligaments.

•

Gently tug on the pubic hairs.

•

Massage the genitals.

•

Males can pinch the underside of the head of the penis.

Summary
In conclusion, it is important to understand bladder dysfunction before attempting these
techniques. Again, they may be used separately or in combination. Consult with a physician and
the rehabilitation nurse for additional specific training on these techniques.
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Female Intermittent Self-Catheterization
Intermittent self-catheterization may be required for individuals who are unable to empty
the bladder independently. This procedure provides a method for regularly emptying the bladder.

Necessary Equipment
•

14 French clear vinyl catheter

•

Catheter extension tubing

•

Water soluble lubricant

•

Liquid soap

•

Wash basin and warm water

•

Urinal

•

Mirror with swivel stand or leg separator

Steps for Self-Catheterization for a Female
1. Gather needed equipment and put it all within easy reach.
2. Thoroughly wash the hands with soap and water.
3. Void if possible.
4. Assume the most comfortable position, typically with knees and hips flexed, knees apart
and hips rotated backward (i.e., posterior tilt). Initially, it is easier to perform this
procedure in bed.
5. Thoroughly wash the hands again using soap and water. When using a basin, do not put a
used washcloth back into the basin.
6. With the labia completely separated, wash the genital area with soap and water, using
front to back wipes.
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7. Place the mirror between the thighs and position it so the genital area can be seen.
8. If needed, lubricate the tip of the catheter.
9. Hold the labia completely apart with the second and fourth fingers of one hand.
10. Ensure that the clitoris, meatus, and vagina can be visualized.
11. Repositioning the body or the mirror may be required.
12. Using the third finger, feel for the meatus. Pressure may need to be applied to feel it.
13. Release the pressure, but do not remove the finger.
14. Use the other hand to hold the catheter. Be sure to hold the catheter about ½” away from
the end, or tip, of the catheter.
15. Place the catheter under the finger still resting on the meatus, and insert it into the urinary
meatus into the urethra.
16. Continue to insert the catheter until urine flows into the tubing, and then insert it
approximately one more inch.
17. Allow the urine to drain into the urinal or toilet (be careful to keep the catheter from
coming in contact with the toilet).
18. When the urine flow stops, remove the catheter in small increments. Rotate the catheter
while simultaneously pushing on the bladder your other hand, or straining down to
increase pressure and force out more urine.
19. Watch the end of the extension tube to see when the urine flow stops.
20. If the urine continues to flow or increases, allow the flow to stop again, and then repeat
steps 18 and 19 until the catheter is withdrawn from the bladder.
21. Remove the catheter completely, holding the tip up to prevent urine from backflowing
out.
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22. After identifying the amount of output, empty the urinal, rinse it, and store it with the
other catheterization supplies.
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Male Intermittent Self-Catheterization
Intermittent self-catheterization may be required for individuals who are unable to empty
the bladder independently. This procedure provides a method for regularly emptying the bladder.

Necessary Equipment
•

14 French clear vinyl catheter

•

Catheter extension tubing

•

Water soluble lubricant

•

Liquid soap

•

Wash basin and warm water

•

Urinal

•

Mirror with swivel stand optional

Steps for Self-Catheterization for a Male
1. Gather needed equipment and put it all within easy reach.
2. Thoroughly wash the hands with soap and water.
3. Void if possible.
4. Assume the most comfortable position, typically sitting upright either in bed or a
wheelchair, with the hips rotated backward (i.e., posterior tilt).
5. Thoroughly wash the hands again using soap and water. When using a basin, do not put a
used washcloth back into basin.
6. If present, pull the foreskin of the penis all the way back, wash the genital area and the
head of the penis.
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7. Lubricate the first four inches of the catheter or the head of the penis.
8. Hold the penis upright and extended with one hand.
9. With the other hand, hold the catheter tip about a half an inch away from the head of the
penis and slowly insert it into the urethra.
10. Continue to insert the catheter until urine flows into the tubing, and then insert it
approximately one more inch.
11. If resistance is met, use firm but gentle pressure, rotate the catheter, hold it in place or let
go of the catheter and relax. These techniques will allow the catheter to pass through the
sphincter muscle.
12. If resistance is still met, a different type of catheter or medication might be needed.
13. Never force the catheter or push/pull it in and out repeatedly since these can cause trauma
to the urethra.
14. Allow the urine to drain into the urinal or toilet, being careful to keep the catheter from
coming in contact with the toilet.
15. When urine flow stops, remove the catheter in small increments. Rotate the catheter
while simultaneously pushing on the bladder with the other hand, or straining down to
increase pressure and force out more urine.
16. Watch the end of the extension tube to see when the urine flow stops.
17. If the urine continues to flow or increases, allow the flow to stop again, and then repeat
steps 15 and 16 until the catheter is withdrawn from the bladder.
18. Remove the catheter completely, holding the tip up to prevent urine from backflowing
out.
19. If foreskin is present always pull back over the head of the penis when finished cathing.
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20. After identifying the amount of output, empty the urinal, rinse it, and store it with the
other catheterization supplies.
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Chapter 13
Bowel Care
With an SCI, it is important to learn about bowel care and to maintain healthy bowels that
function efficiently. Frequently, after an SCI, the bowels must be emptied in a different manner
than before the injury. Establishing a routine that works is important, as is being consistent with
the routine. Otherwise, serious complications could occur.
Following injury or disease to the spinal cord, the nerves that control the bowels only
partially function or do not function at all. A bowel that functions abnormally as a result of nerve
damage is called a neurogenic bowel. The three types of neurogenic bowel are each dependent
upon the location of the injury. The following section discusses important terms, describes
normal and abnormal bowel functions including uninhibited, reflex, and autonomous bowels.

Important Terms Regarding Bowel Care
•

Mouth: Where food is chewed and broken into smaller pieces. Saliva adds chemicals to start
the breakdown of these food particles.

•

Esophagus: A hollow tube that propels food to the stomach.

•

Stomach: Where food is mixed with stomach secretions to form a semi-fluid mixture.

•

Gastrocolic Reflex: An automatic response started by food entering the stomach. It
stimulates wave-like contractions (i.e., peristalsis) in the intestines.

•

Small Intestine: Absorbs water and nutrients into the blood stream and forms feces by
combining water and fiber with waste. Composed of the duodenum, jejunum, and ileum.
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•

Large Intestine: Absorbs water and nutrients into the blood stream and forms feces by
combining water and fiber with waste. Composed of the descending, transverse, and
ascending colons.

•

Rectum: Where waste is passed out of the body.

•

Anal Sphincter: The muscle that controls the opening and closing of the rectum.
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Normal Bowel Function
Digestion of food begins in the mouth where chewing breaks food into smaller pieces.
Saliva also aids in breaking down the food. The smaller pieces of food are propelled into the
stomach by the esophagus. Food entering the stomach triggers the gastrocolic reflex, causing
wave-like contractions (i.e., peristalsis) that propel the contents through the digestive tract.
The food particles in the stomach are mixed with secretions from the liver and pancreas
to form a semi-fluid mixture. This mixture then enters the small intestine where water and basic
nutrients are passed into the blood stream. The remaining material enters the large intestine
where more water and basic nutrients are passed into the blood stream. The residual components
are combined with water and fiber to form a solid mass, which is then moved to the rectum
where it causes stretching.
The stretching of the rectum triggers the nerves, sending messages to the reflex center
(i.e., sacral nerves 2, 3, and 4). The spinal cord sends messages back to the large intestine,
intensifying the wave-like contractions. Messages also are sent to the brain, which senses the
need to have a bowel movement. The brain automatically relaxes the internal sphincter, and the
anus is voluntarily relaxed. To have a bowel movement, the external sphincter must be relaxed at
the appropriate time. Contractions of the abdominal muscles and the forces of gravity push the
fecal material out of the body.
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Upper Motor Neuron Bowel
An upper motor neuron bowel occurs with injury or disease to the spinal cord above the
reflex center (i.e., sacral nerves 2, 3, and 4) therefore, the reflex remains intact. When injury
occurs above the reflex center, the sensory and motor messages from the spinal cord to the bowel
remain intact but the messages to and from the brain are lost. The brain is unable to recognize
the need to have a bowel movement. Voluntary control of the sphincter is lost, sensation is lost
and reflexes are increased, causing the bowels to empty reflexively. Incontinence occurs as a
result of the activation of this reflex. [Refer to the picture at the end of this section.]

Training an Upper Motor Neuron Bowel
In an upper motor neuron bowel, the sphincters maintain tone, so controlled reflex
emptying can occur by stimulating the reflex through medication or manual stimulation.
Suppositories and digital stimulation typically are used. Manual removal of fecal material may
be needed until spinal shock subsides.

Lower Motor Neuron Bowel
A lower motor neuron bowel occurs with injury or disease to the spinal cord at or below
the reflex center (i.e., sacral nerves 2, 3, and 4). When injuries occur at the reflex center, the
brain cannot recognize the need to have a bowel movement. Sensation, reflexes, and voluntary
sphincter control are absent. The sphincters lack tone, so incontinence is frequent. [Refer to the
picture at the end of this section.]
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Training an Lower Motor Neuron Bowel
A daily bowel program is recommended for a lower motor neuron bowel, because any
increase in abdominal pressure can cause incontinence. Stool consistency should be firm but not
hard. Bowels should be evacuated by using the Valsalva method, abdominal massage and/or
digital stimulation. The Valsalva method should not be used by anyone with severe coronary
artery disease or heart disease since it can cause the circulatory system to become
momentarily engorged with blood under high pressure. If the above methods do not work,
manual removal of fecal material may be required.

Summary
In conclusion, the different types of bowel dysfunction and the variety of intervention
programs can be somewhat confusing. Hopefully, they will not be too overwhelming. Take one
step at a time. Remember that the rehabilitation physician and nurse can provide additional
instruction and guidance on these techniques.
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Bowel Complications
After an SCI, there are a variety of bowel dysfunctions and resultant complications that
can lead to other medical problems. A good understanding of the causes and nature of these impairments and their sequence can help one take preventative measures.

Constipation
Constipation occurs when waste matter in the bowel becomes too hard to pass through
the anal sphincter with ease.
Causes of Constipation
•

Inadequate diet

•

Decreased fluid intake

•

Missed toileting times

•

Lapse of three to four days without a bowel movement

•

Lack of exercise

•

Not following a consistent bowel program

•

Medications

•

Illness

•

Stress

•

Ignoring the urge to have a bowel movement

Symptoms of Constipation
•

Infrequent bowel emptying

•

Frequent small bowel movements (may be loose)

•

Hard and/or swollen abdomen
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•

Loss of appetite

•

Nausea

•

Pain or general discomfort in the abdomen

•

Lack of energy

•

Nervousness

•

Bladder spasms

Treating Constipation
•

Additional increases in fiber intake

•

Further increase in fluids

•

Exercise

•

Use of an oral laxative or stool softener

•

Strictly follow a bowel program

Preventing Constipation
•

Eat a high-fiber diet

•

Drink 2000-3000cc of fluid per day

•

Exercise regularly

•

Follow a strict bowel program
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Diarrhea
Diarrhea is loose or watery bowel movements that occur in large amounts. They occur at
least three to four times in a 24-hour period.
Causes of Diarrhea
•

Inadequate diet or a change in diet

•

Infection or illness

•

Stress

•

Stool softeners

•

Medications

Symptoms of Diarrhea
•

Loose watery bowel movements that are not well-formed

•

Bowel movements may contain mucous or blood

•

Abdominal cramping

•

A sense of urgency

Treating Diarrhea
•

Decrease fiber intake until diarrhea decreases

•

Hold all bowel medications until diarrhea stops

•

If symptoms such as fever, nausea, and/or vomiting occur, contact a physician

•

Increase fluid intake for dehydration

•

Consult a physician if diarrhea continues for more than 48 hours

•

Check with a physician to determine if medication side effects could be causing
the problem
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Preventing Diarrhea
•

Avoid foods known to cause diarrhea

•

Maintain appropriate diet

•

Use stress management techniques

•

Check with a physician to avoid medications that can cause diarrhea

Impaction
Impaction is a condition in which a collection of hardened stool remain in the rectum or
at a higher level within the large intestine, thereby blocking the intestine.
Causes of Impaction
•

Inadequate diet

•

Decreased fluid intake

•

Lack of exercise

•

Not following a consistent bowel program

Symptoms of Impaction
•

Infrequent bowel movements

•

Hard and/or swollen abdomen

•

Loss of appetite

•

Discomfort

•

Small, frequent, and/or loose bowel movements

Treating Impaction
•

Manually remove fecal material in rectum, followed by a regular bowel program

•

Use of oral laxatives if the impaction is high in the intestines, followed by a
regular bowel program
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Preventing Impaction
•

Increase fiber intake

•

Increase fluid intake

•

Increase exercise

•

Strictly follow a bowel program

Hemorrhoids
Hemorrhoids are red, swollen, distended veins in the rectal wall. Veins may appear as
bulging vessels inside or outside the rectum.
Causes of Hemorrhoids
•

Straining with constipation

•

Frequent, rough digital stimulation

•

Frequent diarrhea

•

Improper sitting position while seated on the toilet, bedside commode, etc.

Symptoms of Hemorrhoids
•

Pain when emptying bowels

•

Itching in the anal area

•

Bleeding from the rectum

Treating Hemorrhoids
•

Limit sitting time on the toilet, bedside commode, etc.

•

Drink 2000-3000cc of fluid per day.

•

Use stool softeners.

•

Use a mild laxative.

•

Use over-the-counter ointments.
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•

Use suppositories.

•

If hemorrhoids persist, contact a physician.

Preventing Hemorrhoids
•

Strictly follow a bowel program.

•

Be careful when performing digital stimulation.

•

Sit in a squatted position with the knees slightly higher than the hips.

•

Do not sit any longer than 30 minutes on a toilet, bedside commode, etc.

Summary
In conclusion, education regarding bowel complications is crucial. An individual with an
SCI is likely to experience many of these complications. The rehabilitation team will provide
instruction on how to prevent bowel dysfunctions.
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Bowel Emptying Techniques
As discussed below, there are several emptying techniques that may be used for different
types of bowel dysfunction. They can be used separately or in combination.

Typical Medications Used to Assist With a Bowel Program
Oral Laxatives
•

Loosens bowels.

•

Should be given eight to 12 hours before desired results.

Enemas
•

Rectal injection of fluid to clear out bowels.

•

Not routinely used because of the deleterious impact of stretching of the colon walls.

•

May cause autonomic dysreflexia [see Chapter 2: Autonomic Dysreflexia].

•

Can cause loss of elasticity in colon walls.

•

Will eventually cause decreased response of the bowels to reflex stimulation.

Stool Softeners
•

Softens stools, thereby making elimination easier.

•

Some softeners have a laxative component for additional and/or persistent softening of
the stools.

•

Effects of these medications are not typically seen for three days.

•

Should be used on routine basis.

•

Should be given at least 12 hours before desired results.

Suppositories
•

Suppositories stimulate sensory nerve endings in the colon causing peristalsis.

•

Glycerin suppositories draw fluid into the intestines, thereby increasing fluid in
97

bowels.
•

Must come into contact with the bowel wall to be effective.

•

Melt at body temperature.

•

The rectal vault first should be checked for stool, and if present, it should be removed.

•

Always store at room temperature.

Bulk Medications
•

Use with individuals who lack bowel tone, need additional softening of stool, or have
small infrequent bowel movements.

•

Do not use if impacted.

•

Can “firm up” stools if on a liquid diet, on tube feedings or in the presence of an irritable
bowel.

•

When taking these medications, eight ounces of fluid should be ingested with the medication, followed by another eight ounces after taking the medication.

General Principles of Bowel Training
•

The goals of bowel training programs are to improve continence and bowel control, without the need for medication.

•

Consistently use a stool softener as prescribed by a physician.

•

Always start with a clean bowel free of impaction, which can be removed manually.

•

A specific time of the day should be scheduled and strictly maintained for the bowel program.

•

The bowel program should take into consideration bowel habits prior to injury and should
be compatible with discharge plans and/or lifestyle.

•

Initially, perform the bowel program daily.
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•

It may take from two to three weeks to establish a pattern, but eventually it should become apparent (i.e., every day, every other day, etc.).

•

Once a pattern is identified, fit the bowel program to that pattern.

•

Typically, after approximately six to eight weeks, suppositories can be discontinued, and
the bowels will automatically move at that predetermined time.

•

Privacy and safety promote relaxation during a bowel program.

•

Use the gastrocolic reflex to initiate the wave-like contractions of the intestines (see
Bowel Care). The bowel program should be performed 30 minutes to one hour after a
meal.

•

Drinking hot liquids also can facilitate stimulation of the gastrocolic reflex.

•

Being active improves gastrointestinal activity.

•

An upright sitting position allows gravity to assist with complete emptying.

•

Do not sit longer than 30 minutes since this may cause skin breakdown.

•

An abdominal binder or bending forward can assist with weak abdominal muscles.

•

The diet should be well balanced, high in fiber, and should include adequate fluid intake
(see Chapter 20: Nutrition).

•

Insertion of suppositories and digital stimulation may cause autonomic dysreflexia (see
Chapter 2: Autonomic Dysreflexia). An anesthetic lubricant can be used ten minutes prior
to these procedures.
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Bowel Program
A bowel program usually is developed for individuals who are unable to empty their
bowels independently and provides a method for regularly emptying the bowels.

Necessary Equipment
•

Biscoydl suppositories (10 mg)

•

Gloves

•

Water soluble lubricant

•

Incontinence pads

Steps for a Bowel Program
•

Place an incontinence pad in the bed underneath the buttocks.

•

Use digital stimulation to check the rectal vault to ensure it is empty.

•

Administer a suppository while lying on the left side, in the bed.

•

Insert the suppository one finger length into the rectum, against the rectal wall and the internal sphincter muscle.

•

Stay in bed on the left side between 15 minutes to one hour (initially for one hour). If the
bowel movement occurs while in the bed, slowly decrease the waiting time. Only decrease by 10 minutes at a time.

•

Sit in an upright position on the toilet or bedside commode.

•

Sit with the knees slightly higher than the hips, and do not sit longer than 30 minutes.

•

Massage the abdomen for the first 15 minutes to assist with the bowel movement.

•

Perform digital stimulation 60 seconds at a time (times 3) then wait ten minutes in between.

100

Performing Digital Stimulation
•

The index finger, gloved, and well lubricated, is used to perform the digital stimu
lation procedure.

•

Gently insert the index finger one-half to one inch into the rectum.

•

Gently rotate the finger in a clockwise motion against the anal sphincter wall until the internal and external sphincters relax (60 seconds recommended). Time of effectiveness
varies, and it may be difficult to tell when the sphincters are relaxed if sensation is decreased or absent.

•

Ordinarily, the stool will be expelling during the digital stimulation; the technique should
be continued until fecal material is no longer being expelled.

•

Wait ten minutes, and then continue again with digital stimulation.

•

Typically the bowels are emptied after approximately three repetitions of digital stimulation.

Performing Manual Removal of Bowel Movement
•

Follow the same directions for digital stimulation, except when the bowel movement is
felt, gently remove it using the finger.

•

After this step, a suppository may be used. This helps to bring the stool down into the
rectum from higher up in the intestines.

•

Gently remove the stool using the finger.

Performing the Valsalva Method
•

Lower clothing and assume a sitting position on the toilet.

•

Lean forward on the thighs.

•

Thighs should be separated or apart.
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•

Contract the abdominal muscles if possible and strain or “bear down.”

•

Push-ups and bending may be helpful, as well as increased mental concentration.

•

Hold breath while straining. If possible, hold breath and strain until bowel movement
stops.

•

Wait one minute, then strain again for as long as possible.

•

Wait one minute between attempts.

•

Continue until no more bowel movement is expelled.

•

Individuals with severe coronary artery disease should not do straining while holding breath since it causes the circulatory system to become momentarily engorged
with blood under high pressure.

Summary
In conclusion, bowel issues can be embarrassing for an individual with an SCI, but it is
important to train the bowels to a program that prevents complications and decreases incontinence. The rehabilitation physician and nurse will instruct on the appropriate techniques for the
appropriate bowel dysfunction. Please track your progress in your bowel and bladder book. This
will assist you to identify bowel patterns.
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Chapter 14
Mobility: Positioning in Bed
When someone has an SCI, positioning in the bed is very important. Because of potential
skin breakdown problems, the surface, and the positions must be considered (see Chapter 13:
Skin Care). Remember, even though these positions decrease the risk of many complications, it
is important to turn at least every two hours when in bed. The following section outlines
appropriate and inappropriate positions.

Basic Principles of Positioning
When in bed, it is important to change positions at least every two hours to prevent
pressure sores, control spasticity, and prevent joint and muscle tightness. The following positions
minimize the likelihood of developing skin or joint complications.
•

While lying on the back:
 Use only one thin pillow, or preferably, a towel roll under the head/neck to prevent a
forward head posture.
 Use cradle boots to prevent pressure sores on the heels and to prevent foot drop.
 Place pillows or a towel roll at the side of the thighs to prevent legs from rotating out.
 Keep elbows straight to prevent shortening of the biceps.
 Keep palms up and fingers bent to maintain tenodesis grasp, if appropriate.
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While lying on the side (also known as running position):
 Place a pillow under the head that is sufficiently thick enough to maintain proper
alignment of the neck.
 Place a pillow between the legs to prevent pressure sores caused by the legs rubbing
together. This commonly occurs at the ankles and the knees.
 Place the uppermost arm behind the body (i.e., shoulder extension) to prevent shortening
of the muscles on the front of the chest and shoulder.
 Place the undermost arm in a forward (i.e., shoulder flexion) position, with the shoulder
slightly positioned forward to increase comfort.
 Maintain the elbows in an extended position, or slightly flexed, to prevent shortening of
the biceps.
 Keep the uppermost hip and knee flexed, but not fully flexed, to prevent shortening of the
hamstring muscles.
 Use cradle boots to prevent pressure sores on ankles and prevent foot drop.

•

While lying on stomach:
 If using a pillow, use a thin one, to avoid hyperextending the neck. The use of a pillow is
not recommended.
 Place the arms above the head with the elbows bent and the palms against the mattress.
 Keep the fingers turned under to maintain tenodesis grasp, if appropriate.
 A thin pillow under the stomach might be used for comfort.
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 Place a pillow under the thighs to stretch the hips and reduce pressure points on the hips.
 Place a pillow under the shins to reduce pressure points on the knees and the toes.

Positions to Avoid
•

Position one:

 Too many pillows are under the head, which over-stretches the neck muscles causing
“forward head.”
 The legs are rotated out, which stretches the hip muscles.
 The arms folded across the chest shorten the shoulder muscles and the biceps.
 The open, flat hands stretch out the fingers, therefore not maintaining a tenodesis grasp.
 The feet are unsupported, which causes foot drop.
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•

Position two:

 The arms are bent, which shortens the shoulder muscles and the biceps.
 The hips are bent, which shortens the hip muscles.
 The knees are bent, which shortens the hamstrings.
 No pillow between the legs causes skin breakdown on the knees and the ankles.
 The feet are unsupported, which causes foot drop.

Summary
In conclusion, current skin condition, weight, body style, bed type and other factors
determine the most appropriate positions. The rehabilitation team can assist the individual with
positioning and train the individual to achieve the optimal body position.
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Mobility: Wheelchair Positioning
Some individuals with an SCI spend the majority of their time in wheelchairs. Therefore,
it is important to have both proper support and comfort to facilitate correct function and
mobility. The rehabilitation team can determine the specific needs of each person and provide
guidance on ordering a wheelchair and a seating system.

Resulting Problems from Poor Wheelchair Positioning
•

Decubitus ulcers

•

Decreased sitting tolerance

•

Contracted joints/limited range of

•

Increased spasticity

motion

•

Increased pain

•

Spinal deformities

•

Limited community access

•

Restricted mobility

•

Poor digestion

•

Reduced activities of daily living

•

Poor balance

•

Difficulty breathing

•

Decreased safety

Basic Goals of Wheelchair Positioning
•

Prevent deformities: Proper skeletal alignment will help decrease the risk of developing
spinal curvatures such as scoliosis, kyphosis, or other bony deformities.

•

Prevent pressure sores: Proper positioning, distribution of body weight, and adequate
cushioning under bony points will help maintain good skin integrity.

•

Promote function and mobility: Providing appropriate support for the pelvis and trunk will
allow the arms to engage in other activities of daily living and mobility.

•

Improve respiratory function: Good postural alignment and positioning allows the rib cage
and lungs to expand maximally, which enhances breathing.
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•

Minimizing spasticity/tone: Muscle spasms or hypertonicity can be minimized by proper
skeletal alignment.

Basic Principles of Wheelchair Seating and Positioning
•

Pelvis: This is the foundation for postural alignment. It is the job of the rehabilitation team to
determine whether any pelvic deformities exist and how to accommodate for them or to
correct them.

•

Wheelchair: It is the job of the rehabilitation team to take measurements and make
recommendations for the appropriate wheelchair and wheelchair dimensions. An improperly
fitted wheelchair can cause skeletal deformities, skin breakdown, and loss of mobility;
thereby causing decreased independence with activities of daily living.

•

Seating surface: A firm seat and back surface are desired below the seating materials. These
will provide skeletal support and prevent unwanted skeletal changes. Over time, upholstery
seats and backs will stretch out, promoting poor posture, skeletal deformities, limited
mobility, and a decreased ability to perform activities of daily living.

•

Seating system: Pressure-relieving wheelchair cushions and backs are recommended for
someone with an SCI because of impaired sensation and decreased mobility with pressure
relief. Seat and back cushions provide pressure relief to bony prominences and also may
provide positioning benefits. The rehabilitation team can help determine the most appropriate
seat and back cushions for the individual.

•

Foot support: Proper foot support also is important to maintain good skeletal alignment.
Increased support provided for the bottoms of the feet reduces the risk of developing pressure
sores on the feet.

•

Arm supports: Armrests and trays may be useful for maintaining balance, performing
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pressure relief, increasing comfort, and providing a useful work surface. The rehabilitation
team can help determine what type of arm support, if any, is needed.

• Head support: A head support may be required if someone does not have adequate head
control, or if the tilt and/or recline functions of the wheelchair are in use. Head supports also
may be useful for driving, tilt/recline controls, and for placement of environmental controls.

Benefits of Proper Wheelchair Positioning
•

Enhance movement, control, and coordination.

•

Provide proper body alignment.

•

Decrease risks of pressure points.

•

Improve respiratory and cardiac function.

•

Provide a comfortable upright base of support for functional tasks.

Summary
In conclusion, an important consideration in seating and positioning is the equal
distribution of body weight over the buttocks and thighs from front to back and left to right when
seated in a wheelchair. Additionally, the three curves of the spine should be maintained
appropriately. It is crucial that an individual with an SCI follow these recommendations,
otherwise, medical complications could result.
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Mobility: Transfers
Transfers are defined as moving from one place to another. A dependent transfer is one in
which the individual with an SCI is unable to assist the helper. An assisted transfer is one in
which the individual with an SCI and the helper share in the work performed, with the individual
doing as much as possible. An independent transfer is one in which the individual with an SCI
performs the transfer on his/her own.

Basic Principles for Performing Transfers
•

Be sure that all participants know the location of the surface to which he/she is transferring to
and from as well as how the transfer is to be accomplished.

•

Keep the transfer surfaces as close together as possible. It is recommended that surfaces be at
a 45-degree angle to each other.

•

Always lock beds, wheelchairs, and other equipment before the transfer.

•

Always remove or swing away footrests, armrests, and any other piece of the equipment that
could obstruct the transfer.

•

Ask the affected individual about his/her ideas and preferences on how to perform the
transfer.

•

Scoot, or assist the individual in scooting, to the edge of the surface before transferring.

•

When assisting with a transfer, provide support at the hips/buttocks not the arms.

•

Communicate with each other during the entire transfer.

•

Never put arms around an individual’s neck during a transfer.
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•

Avoid bumping or bruising the skin during a transfer.

•

Monitor the individual’s condition throughout the transfer.

•

Encourage independence; do not give more help than necessary.

•

Use equipment such as a transfer board when needed.

•

Keep movements smooth and controlled.

•

Block the knees if needed.

Preventing Caregiver Injuries During a Transfer
•

If the caregiver is unsure of his/her ability to perform a transfer or the proper techniques for
doing so, ask for help.

•

Keep the back straight and properly aligned.

•

Use the legs rather than the back for lifting.

•

The helper should position his/her feet to allow room to safely pivot; a staggered pattern is a
good option.

•

The helper should position his/her knees over the feet while transferring.

•

Keep a wide base of support with the feet approximately shoulder-width apart.

•

Keep the individual being transferred as close to the helper’s body as possible.

•

Make sure the locks on the transferring surfaces are engaged so that the surfaces do not
move.

•

Do not perform a transfer and twist the trunk at the same time.

•

Plan ahead.

•

Remove all clutter from the area.

•

Wear non-skid shoes.
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Beginning Process for All Transfers
All transfers have a common starting point. Move the individual forward on the surface
where he/she is sitting. This can be done by leaning the individual forward and rocking him/her
side-to-side, while scooting the unweighted hip to the edge of the surface. This also can be
accomplished by keeping the individual against the back of the wheelchair, placing the helper’s
hands under the buttocks and sliding the individual’s hips forward. If the individual with an SCI
has extensor tone, this position will worsen the tone. Therefore, it is extremely important to keep
the knees blocked constantly during this process to prevent the individual from sliding off the
surface.

Different Types of Transfers
Mechanical Lift Transfer
Sometimes a caregiver cannot perform physical lift transfers. In such situations, a
mechanical lift may be used. Typical mechanical lifts are electric or manual hydraulic lifts with
slings to move the individual. It is important to remove the sling from under the individual after
the transfer is completed, because the stiff edges of the slings can cause skin breakdown. For this
reason, slings that are easily removable are recommended. Mechanical lifts make transfers easier
and safer, but are more time consuming, require additional space, and are expensive.
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Two-Person Dependent Lift Transfer
Method One
1. Move the individual forward using one of the above techniques.
2. One helper should get behind, and the other in front of, the individual being transferred.
3. The helper behind reaches under the individual’s arms, cradling the forearms.
4. The second helper, in front of the individual, holds underneath the thighs.
5. When everyone is ready, the helper behind will squeeze the individual’s arms into his/her
chest to lift, while being careful not to pull up directly into the armpits.
6. The second helper in front simultaneously lifts the legs.
7. The individual is then lifted to the surface to which he/she is being transferred.
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Method Two
1. Move the individual forward using one of the above techniques.
2. One helper should get behind, and the other in front of, the individual being transferred.
3. The helper in front of the individual leans the person forward over his/her shoulder
opposite of the surface to which he/she is being transferred.
4. This helper also places his/her hands under the individual’s hips and thighs.
5. The helper behind puts his/her hands under the individual’s buttocks, while positioned
between the two transferring surfaces.
6. Simultaneously, the individual is then rocked forward and pivoted toward the surface to
which he/she is being transferred.
One-Person Dependent Lift Transfer
Method One
1. Move the individual forward using one of the above techniques.
2. The helper places his/her hands under the individual’s buttocks and blocks the knees of
the individual being transferred.
3. An alternative position is to bend the individual’s knees up, squeezing the lower part of
the legs between the helper’s thighs.
4. The helper rocks the individual forward, pivoting him/her to the surface to which he/she
is being transferred.
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Method Two
1. Move the individual forward using one of the above techniques.
2. The individual being transferred leans all the way forward onto his/her own thighs.
(He/she is laying down forward on his/her lap).
3. The helper reaches over the individual’s back, places his/her hands under the individual’s
buttocks and blocks the knees of the individual being transferred.
4. The helper rocks the individual forward, pivoting him/her to the surface to which he/she
is transferring.
5. This transfer is especially helpful for those who have increased muscle tone or spasms or
for large individuals.
Dependent Sliding Board Transfer
Method One
1. Move the individual forward using one of the above techniques.
2. When using two helpers, one helper should get behind and the other in front of the
individual being transferred.
3. The helper in front of the individual leans the person forward over his/her shoulder, while
simultaneously leaning the individual to the side away from the surface to which he/she
is being transferred.
4. Work the sliding board under the top portion of the thigh, but not completely under the
buttocks.
5. Angle the board at a 45-degree angle to the transferring surface (make sure that both ends
of the sliding board are on top of the surfaces).
6. This helper also places his/her hands under the individual’s hips and thighs, and blocks
the individual's knees with his/her own thighs.
7. The helper behind puts his/her hands under the individual’s buttocks, while positioned
between the two transferring surfaces.
8. The individual being transferred keeps his/her arms on his/her lap.
9. Simultaneously, slide the individual across the board to the surface to which he/she is
being transferred. This can be done in increments.
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Method Two
The same method is used, except one helper completes the transfer alone from the front
of the individual being transferred.

Assisted Sit Pivot Transfers
1. Move the individual forward using one of the above techniques.
2. The individual transferring should have his/her feet flat on the floor. The foot closest to
the surface to which he/she is being transferred should be slightly in front of the other.
3. One of the individual’s hands will push from the surface on which he/she is sitting and
the other is placed on the surface transferring to.
4. The helper stands or sits in front of the individual, and places his/her hands under the
individual’s buttocks and blocks the knees of the individual being transferred.
5. The individual leans forward and the helper rocks backward, while simultaneously,
pivoting to the transferring surface.
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Assisted Sliding Board Transfer
1. Move the individual forward using one of the above techniques.
2. The individual transferring should have his/her feet flat on the floor. The foot closest to
the surface to which he/she is being transferred should be slightly in front of the other.
3. The helper stands or sits in front of the individual and helps him/her lean forward to the
opposite side to which he/she is being transferred.
4. Work the sliding board under the top portion of the thighs, but not completely under the
buttocks.
5. Angle the sliding board at a 45-degree angle to the transferring surface (make sure that
both ends of the sliding board are on top of the surfaces).
6. One of the individual’s hands will push from the surface on which he/she is sitting and
the other is placed on the surface to which he/she is being transferred.
7. The helper stands or sits in front of the individual, and places his/her hands under the
individual’s buttocks and blocks the knees of the individual being transferred.
8. The person now slides himself/herself across the board with assistance from the helper
(this can be done in increments).
Assisted Stand Pivot Transfer
1. Move the individual forward using one of the above techniques.
2. The individual should have his/her feet flat on the floor. The foot closest to the surface to
which he/she is being transferred should be slightly in front of the other.
3. The individual places his/her hands on the surface on which he/she is sitting.
4. The helper stands or sits in front of the individual, and places his/her hands under the
individual’s buttocks and blocks the knees of the individual being transferred.
5. The helper assists the individual to stand.
6. The helper can now move his/her hands to the person’s waist for assistance.
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7. The individual and the helper simultaneously pivot to the surface to which he/she is being
transferred.

Some Additional Transfers
Dependent Car Transfer
Method One
1. Move the individual forward using one of the above techniques.
2. When using two helpers, one helper should get in front of the individual, and the other
inside the car in the front driver’s seat, or straddling the two front seats.
3. The helper in front of the individual leans the person forward over his/her shoulder, while
simultaneously leaning the individual to the side, away from the surface to which the
individual is being transferred.
4. The helper places his/her hands under the individual’s buttocks and blocks the knees of
the individual being transferred.
5. Alternatively, the individual’s knees may be bent upward, squeezing the lower part of the
legs between the helper’s thighs.
6. If using a sliding board, it should be positioned under the top portion of the thigh, but not
completely under the buttocks.
7. Angle the board at a 45-degree angle to the transferring surface (make sure that both ends
of the sliding board are on top of the surfaces).
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8. The individual's legs can be either on the ground or in the floorboard of the car.
Typically, it works best if the individual’s feet are in the car.
9. The individual must be leaned far forward to clear the top of the car.
10. The helper in the car places his/her hands under the individual’s buttocks.
11. The individual being transferred keeps his/her arms on his/her lap.
12. Simultaneously, slide the individual across the board to the surface to which he/she is
being transferred. This can be done in increments.
13. It may be necessary to slide the individual to the middle of the car as far as possible in
order to get the legs in, if they were left out during the transfer.
Method Two
The same method is used, except one helper completes the transfer alone, in front of the
individual.
Assisted Car Transfer
1. Move the individual forward using one of the above techniques.
2. The helper stands or sits in front of the individual and helps him/her lean forward to the
opposite side to which he/she is being transferred.
3. If using a sliding board, it should be positioned under the top portion of the thighs, but
not completely under the buttocks.
4. Angle the board at a 45-degree angle to the transferring surface (make sure that both ends
of the sliding board are on top of the surfaces).
5. The individual's legs can be either on the ground or on the floorboard of the car.
Typically, it works best if the individual’s feet are in the car.
6. The individual must lean far forward to clear the top of the car.
7. One of the individual’s hands pushes from the surface on which he/she is sitting and the
other is placed on the surface to which the individual is being transferred.
8. The helper places his/her hands under the individual’s buttocks and blocks the knees of
the individual being transferred.
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9. The person now slides himself/herself across the board with assistance from the helper.
This can be done in increments.
10. It may be necessary to slide the individual to the middle of the car as far as possible to
get his/her legs in, if they were left out during the transfer.

Note: Car transfers may be difficult, frustrating and overwhelming at times because of
the cramped conditions. However, because the space is so cramped, when a mistake is made, it is
easy to restart the transfer. In addition, under these conditions, there really is no place for the
individual to fall.
Floor Transfers
Method One
1. Move the individual forward using one of the above techniques.
2. Remove the cushion and place it on the floor for the individual to sit on, or use another
cushion on the floor.
3. If the wheelchair leg rests are removable, remove them or swing them away.
4. Position the feet as far out in front of the individual as possible.
5. With the hands on the frame of the wheelchair, the individual slowly lowers
himself/herself to the ground, paying special attention to the feet.
6. To get back in the wheelchair, the individual positions his/her back towards the
wheelchair with the legs bent.
7. Place hands on the frame of the wheelchair behind the back, and push up into the
wheelchair backwards.
8. Return the leg rests.
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9. Replace the seat cushion underneath the buttocks.
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Method Two
1. Move the individual forward using one of the above techniques.
2. Remove the seat cushion and place it on the floor for the individual to sit on, or use
another cushion on the floor.
3. If the wheelchair leg rests are removable, remove them or swing them away.
4. Position the feet as far out in front of the individual as possible.
5. With the hands on the frame of the wheelchair, the individual slowly lowers
himself/herself to the ground, paying special attention to the feet.
6. To get back into the wheelchair, the individual faces forward, toward the wheelchair.
7. Place the hands on the frame of the wheelchair, and put pressure on the frame to get to a
position on the knees.
8. Use the arms to push the body up into the wheelchair, and then quickly twist around to
get the buttocks into the seat.
9. Return the leg rests.
10. Replace the cushion back underneath the buttocks.
Method Three
1. Move the individual forward using one of the above techniques.
2. Remove the cushion and place it on the floor for the individual to sit on, or use another
cushion on the floor.
3. If the wheelchair leg rests are removable, remove them or swing them away.
4. Position the feet as far out in front of the individual as possible.
5. With the hands on the frame of the wheelchair, the individual slowly lowers
himself/herself to the ground, paying special attention to the feet.
6. To get back into the wheelchair, the individual should be positioned sideways to the front
of the wheelchair.
7. Strapping the thighs together is helpful.
8. Place the hands on the frame of the wheelchair, and put pressure on the frame to get to a
position with the feet under the body.
9. Place the hand closest to the wheelchair on the most forward frame of the wheelchair,
and the opposite hand on the ground towards the front of the body.
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10. Lean forward to balance on the feet with the legs together, and the buttocks up off the
ground.
11. Bounce forward on the hands to swing the buttocks up in the air.
12. When the buttocks are high enough in the air, simultaneously jerk the head to the
opposite side of the wheelchair to swing the buttocks into the wheelchair seat.
13. Return the leg rests.
14. Replace the seat cushion back underneath the buttocks.
Note: Floor transfers are extremely difficult, and require considerable upper-body
strength. Typically, these can only be done independently by those with paraplegia. With
quadriplegia, assistance usually is required.

Summary
In conclusion, all of the transfers discussed in this chapter may be performed
independently using the same or varied techniques. Additionally, it is possible to progress from a
dependent transfer to an assisted transfer, and possibly even to an independent transfer. Because
there are many different types of transfers, what is appropriate for one individual and his/her
caregivers may not necessarily be appropriate for another. The rehabilitation team will assist
with determining which transfers are most appropriate. Comprehensive transfer training is
important, since incorrect transfers are the number one cause of falls. Another factor that
contributes to falls during transfers is increased tone and/or spasticity. It also is important for the
individual with an SCI to be able to explain, in a “step by step” fashion, how to perform
transfers. Consistency must be maintained to ensure safety and allow the individual to help as
much as possible.
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Wheelchair Mobility
Wheelchair mobility can be achieved either manually or by powered mechanisms. There
are numerous factors to consider when determining whether or not independence with
wheelchair mobility can be achieved for an individual with an SCI.

Wheelchair Mobility Considerations
•

Physical abilities

•

Cognitive abilities

•

Type of wheelchair needed

•

Seating system

•

Devices on the wheelchair

Setting Up a Manual Wheelchair
Once the appropriate wheelchair and seating system have been obtained, it is important to
address the setup of the wheelchair to ensure efficient mobility and to maximize comfort. When
seated in the wheelchair with both arms relaxed and hanging down along the sides of the
wheelchair, the fingertips should reach the center of the rear wheel axle. This puts the shoulders
in the best position for wheelchair propulsion. If the fingers are too far in front or behind the
axle, then undue stress will be placed on the shoulder joint, which could result in physical injury.
Additionally, the rear wheels should be placed as far forward as possible without causing
the wheelchair to become unstable. With a normal push on the rear wheels, the caster wheels
should not lose contact with the ground, tipping the chair backwards. However, positioning the
rear wheels farther forward will enhance pushing efficiency and place the least amount of stress
on the shoulders. In addition, it also decreases the wheelchair’s turning radius because the
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overall length of the wheelchair is shortened.

Propelling a Manual Wheelchair Properly
Negotiating level surfaces with a manual wheelchair is not difficult for someone who has
appropriate upper-body strength. The following steps will assist in the navigation of level
surfaces using a manual wheelchair.
1. To move forward, reach back on the wheelchair rims with both hands and push the rear
wheels in a forward direction.
2. To turn right, push harder on the left wheel rim than on the right; or push forward on the
left wheel rim while simultaneously pulling back on the right wheel rim.
3. To turn left, follow the opposite movements of those stated above.
4. To move backward, place both hands on the forward position of the hand rims and pull
the wheels back toward the body.

Definition and Importance of a Wheelie
A “wheelie” is when the wheelchair is balanced on its rear wheels with the caster wheels
in the air. The setup of an individual’s wheelchair can determine how easy it is to perform a
“wheelie.” The farther forward the rear wheels are set, the more “tippy” the wheelchair becomes
and the easier it is to negotiate a “wheelie.” The farther back the rear wheels are set, the more
difficult it is to get the front casters off the ground. It is very important to avoid performing a
“wheelie” alone, until becoming completely competent in finding and maintaining the balance
point. Once mastered, performing “wheelies” will make mobility on uneven surfaces much less
daunting.
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Using a manual wheelchair to negotiate uneven ground is much more difficult than
traveling on level surfaces. When negotiating uneven ground with a wheelchair, it is helpful to
know how to perform a “wheelie.” The following steps will assist in performing a “wheelie,”
with a manual wheelchair while navigating uneven surfaces. There are two methods for
performing a “wheelie”. This is the first method:
1. Imagine the wheels and rim as a clock. Place both hands in the forward position on the
hand rims. That would be equal to 2:00.
2. Pull the rear wheels quickly backward and then immediately give a hard push forward, to
tilt the chair backward and bring the front wheels off the ground.
Before attempting a “wheelie” alone, it is important to practice in the presence of an
assistant or helper.
3. To maintain balance, small corrections can be made by pushing/pulling on the hand rims
(balance point is the point of the “wheelie” in which the wheelchair and the individual
are perfectly balanced).
The helper’s hands should be placed under the push-handles or the frame of the wheelchair in
order to catch the wheelchair if the individual tips too far back.
Once a “wheelie” can be maintained, it is possible to propel the wheelchair over rough surfaces.
This is the second method, which is usually harder, but better for using momentum to get up
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curbs.
1.

Imagine the wheels and rim as a clock. Place both hands in the rear position on
the wheel. This would be about 10:00 on a clock.

2.

Push forward on the rims with a quick and powerful movement. This will bring
the small tires in the front of the wheelchair (casters) off the ground.

3.

To maintain balance, small corrections can be made by pushing/pulling on the
hand rims (balance point is the point of the “wheelie” in which the wheelchair and the
individual are perfectly balanced).

Maneuvering Up and Down Ramps and Inclines
To navigate on uneven surfaces, a greater amount of skill is required. An individual must
learn to use his/her body to make maneuvering on uneven surfaces easier and safer.
The following steps will assist in using a manual wheelchair to go up a ramp or an
incline without assistance.
1. Lean forward over the lap to shift body weight forward and reduce weight on the rear
wheels. This also will help keep the caster wheels in contact with the ground.
2. If trunk control is not adequate to lean forward safely, seek the assistance of someone
who can help push the wheelchair up the incline.
3. Reach as far back as possible on the rear wheels and push forward.
4. If upper-body strength is not adequate to push the full distance of the incline without a
rest break or hesitation is likely to occur, consider purchasing hill-locks or hill-holders.
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5. Hill-locks or hill-holders prevent the rear wheels from moving backward down an incline
in such cases when there is hesitation, if the individual needs to rest, or excessive time is
required to reposition the hands on the wheels.

The following steps will assist in using a manual wheelchair to go down a ramp or a decline
without assistance.
1. Lean back in the wheelchair to shift body weight to the back of the wheelchair.
2. Do not lean forward while going downhill, as this encourages more speed and will
increase the risk of being thrown forward from the wheelchair.
3. To control speed when descending, grasp the wheel rims firmly with both hands
during the entire descent.
4. Typically, it is not necessary to actively push down a ramp or decline, since gravity will
pull the wheelchair down the ramp.

Maneuvering Up and Down Curbs and Thresholds
When encountering curbs or large thresholds, it is recommended that the individual seek
assistance to negotiate the obstacle until the individual is proficient and safe.
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The following steps will assist in using a manual wheelchair to go over a curb or large
threshold with assistance from a helper or assistant.
1. Face the curb or threshold.
2. Maneuver the caster wheels as close as possible to the curb or threshold.
3. Turn up or remove the anti-tip levers.
4. The helper, from behind, should grasp the push-handles or the frame of the wheelchair
firmly with both hands.
5. The helper should tilt the wheelchair back to lift the caster wheels off of the ground. Do
this by stepping on the anti-tip bar attachment, while pushing down with the hands on the
push-handles or frame of the wheelchair.
6. The wheelchair is then pushed forward until the caster wheels are over the curb or
threshold.
7. The helper then lowers the caster wheels to the ground on top of the curb or threshold.
8. The rear wheels are then pushed up onto the curb or threshold. The individual can assist
if possible, by pushing on the rear wheels.
9. Return the anti-tip bars to the original downward position.
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The following steps will assist in using a manual wheelchair to go down a curb or large
threshold with assistance from a helper or assistant.
1. Back the wheelchair to the edge of the curb or threshold, making sure both wheels are
square with the curb.
2. Turn up or remove the anti-tip levers.
3. The helper, from behind, should grasp the push-handles or the frame of the wheelchair
firmly with both hands.
4. If the curb or threshold is steep, the individual in the wheelchair should be instructed to
lean forward over his/her lap to help balance the wheelchair and increase safety.
5. The wheelchair is then gently rolled backward to lower the rear wheels down the curb.
6. Keeping the wheelchair tilted back, it should be rolled backward until the caster wheels
are safely on the ground and no longer over the curb or threshold.
7. Gently lower the front casters to the ground.
8. Return the anti-tip bars to the original downward position.

Techniques for Maneuvering Up and Down Stairs
Sometimes an individual may need to traverse several steps or a flight of stairs, such as in
emergency situations or when visiting people who do not have an accessible entrance. If it is
necessary to navigate stairs, it is recommended that the assistance of two people be sought.
The following steps will assist in using a manual wheelchair to go up stairs with
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assistance from a helper or assistant.
1. Back the wheelchair up so that the rear wheels are touching or almost touching the
bottom step.
2. Turn up or remove the anti-tip levers.
3. One helper should be in front of the wheelchair, facing the wheelchair. The other helper
should be in back of the wheelchair, also facing the wheelchair. (Note: It is recommended
that both helpers stagger their feet on the steps at different levels for better balance and
safety.)
4. Both helpers should hold onto a non-removable part of the wheelchair (e.g., push-handles
or wheelchair frame).
5. The helpers should tilt the wheelchair back to balance the individual in the wheelchair.
6. The helper in back should pull the wheelchair up the first step, while the helper in front
lifts up on the front of the wheelchair.
7. The helper in back should then reposition himself/herself to prepare for the next step.
8. Do not lower the front of the wheelchair until the last step has been cleared and the
wheelchair is away from the steps.
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9. Return the anti-tip bars to the original downward position.



There are two ways to descend or go down stairs. The first is the forward approach, and
the second is the backward approach.
The following steps will assist in using a manual wheelchair to go down stairs, using the
forward approach, with assistance.
1. Push the wheelchair to the edge of the top step with the wheelchair facing forward,
toward the steps.
2. Turn up or remove the anti-tip levers.
3. One helper should be in front of the wheelchair, facing the wheelchair. The other helper
should be in back of the wheelchair, also facing the wheelchair. (Note: It is recommended
that both helpers stagger their feet on the steps at different levels for better balance and
safety.)
4. Both helpers should hold on to a non-removable part of the wheelchair (e.g., pushhandles or wheelchair frame).
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5. The helpers should tilt the wheelchair back to balance the individual in the wheelchair.
6. The front helper will control the front of the wheelchair, keeping it tilted, while the back
assistant pushes the wheelchair forward down the first step
7. The helper in front should then reposition himself/herself to prepare for the next step.
8. Do not lower the front of the wheelchair until the last step has been cleared.
9. Return the anti-tip bars to the original downward position.

The following steps will assist in using a manual wheelchair to go down stairs, using the
backward approach, with assistance.
1. Back the wheelchair to the edge of the stairs, making sure both wheels are square with
the top step.
2. Turn up or remove the anti-tip levers.
3. One helper should be in front of the wheelchair, facing the wheelchair. The other helper
should be in back of the wheelchair, also facing the wheelchair. (Note: It is recommended
that both helpers stagger their feet on the steps at different levels for better balance and
safety.)
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4. Both helpers should hold on to a non-removable part of the wheelchair (e.g. push-handles
or wheelchair frame).
5. The individual in the wheelchair should be instructed to lean forward over his/her lap to
help balance the wheelchair and increase safety.
6. The helpers will tilt the wheelchair back to balance the individual in the wheelchair.
7. The helper in the back lowers the rear wheels down the first step while the helper in the
front holds the front of the wheelchair to provide additional control and to slow the
descent.
8. The helper in back should then reposition himself/herself to prepare for the next step.
9. If only one helper is available, the caster wheels can be lowered down onto each step,
incrementally descending each step, which provides greater control.
10. Keeping the wheelchair tilted back, the wheelchair should be rolled backward until the
caster wheels are safely on the ground and no longer over the last step.
11. Gently lower the front casters to the ground.
12. Return the anti-tip bars to the original downward position.
The amount of assistance required for performing each of the techniques listed above
varies depending on the individual and the level of the SCI. Rehabilitation therapists can instruct
the individual with an SCI and his/her helper on the appropriate and safe way to perform these
techniques. Please refer to web resources section for videos and websites on more wheelchair
skills.

Importance of Power Wheelchair Mobility
Power wheelchairs are designed to meet the needs of individuals with a wide range of
functional levels. Power wheelchairs can be maneuvered using a variety of methods or
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specialized equipment. Some wheelchairs are driven with a joystick control, while others require
the use of specialized switches, and possibly, head controls for mobility. For some individuals, a
power wheelchair is required primarily for traveling long distances, but for others, it is the only
means of achieving mobility.
For the most part, power wheelchairs increase the mobility of an individual with an SCI,
especially on outside surfaces and for work and school. Some outside surfaces are extremely
uneven and rough; therefore power mobility is the better option of the two. Power wheelchairs
vary in the terrain that can be managed, but most can typically maneuver over any terrain. Some
power wheelchairs can go up and down curbs, and there is even a power wheelchair that can go
up and down stairs. A general rule is that the more that the power wheelchair is able to do, the
higher the quality and the more expensive it is.

Summary
In conclusion, the rehabilitation team will assist in the decisions for which type of
wheelchair mobility is most suitable to each individual. There are many things that must be
considered. Additionally, it is important to depend on the rehabilitation team for instructions and
recommendations on all wheelchair mobility.

136

Chapter 15
Neck and Trunk Braces/Orthotics
Individuals with an SCI, especially who have had a surgical procedure, typically wear
some type of neck and/or trunk brace/orthotic. They are usually custom-made or fit to the person
by a certified orthotist. The following list is composed of common neck and/or trunk
braces/orthotics used in a rehabilitation setting.

Jewett Brace
•

Used to protect the back from further injury or to protect the surgery site

•

Three pads apply pressure to breast bone, abdomen, and lower back

•

Keeps the back and spine aligned

•

Typically used for compression fractures

•

Helps decrease pain

•

Has one strap

Chairback Brace
•

Alternate name is Knight Brace

•

Typically used to decrease lower back pain or to protect the surgery site

•

Supports spine from the chest to pelvis

•

Increases pressure in the abdomen that assists with supporting the lower back

•

Made of vinyl with rigid metal or plastic back supports
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Cash Brace
•

Typically used to help heal compression fractures

•

Keeps the spine aligned

•

Forces are applied to the chest, abdomen, and mid-back

•

Made of metal

•

Padded on the sides

Thoracolumbar Sacral Orthoses (TLSO)
•

Also called Total Contact Orthoses (TCO)

•

Typically used to stabilize the spine, with or without fusion

•

Applied directly after surgery

•

May require adjustments for comfort/fit

•

Made of a hard plastic

Somi Brace
•

Similar to a Minerva Brace

•

Places the neck in flexion or hyperextension

•

Decreases cervical rotation

•

Rigid brace with a chin plate and thoracic vest

•

Optional forehead strap

•

Typically worn for cervical and high thoracic fusions and fractures

•

Pre-fabricated
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Philadelphia Collar
•

Rigid neck brace

•

Can be used as primary neck brace or transitional neck brace

•

Front and back pieces attach by Velcro straps

•

Typically worn for cervical fusions, strains or fractures

•

Tan in color

•

Thoracic extensions can be added

•

Pre-fabricated

Miami J Collar
•

Rigid neck brace

•

Front and back pieces attach by Velcro straps

•

Functions similarly to a Philadelphia collar

•

Blue and white in color

•

Has a hole in the front for the tracheotomy site

Soft Collar
•

Soft neck brace

•

Typically used as transitional collar or for less severe cervical injuries

•

Made of foam covered by cotton stockinet

•

Back Velcro closure

•

Provides minimal stabilization
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Halo Brace
A halo is more complicated and there are numerous factors to understand. The following
list contains these factors.
•

Cumbersome and complex

•

Used for fractures in the neck and/or upper back or when the spine is fragile

•

Sometimes used to prevent surgery

•

Prevents more damage to spinal cord

•

Keeps the neck and upper back stable

•

Made of three parts - vest, halo, and frame

•

Vest - made of plastic that covers the back and chest that is lined with wool or acrylic

•

Lining should be changed only if absolutely necessary and only by a certified orthotist

•

Halo - made of titanium that surrounds the head and is attached by four pins screwed into the
first layer of skull

•

Frame - made of four titanium upright bars that connect the vest to the halo

•

Wrench to remove the chest piece should always be taped to halo in case of emergency

•

Good skin care must be performed to decrease skin breakdown common on shoulder blades

•

Never move from supine directly into long-sitting

•

Frequent positional changes are necessary to prevent prolonged pressure on one area
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Pin Site Care
Pin site care should be performed twice daily. Hydrogen peroxide is the cleaning agent of
choice since other agents may have chemicals that react adversely to the metal pins, further
increasing the risk for skin breakdown. If an individual has an allergic reaction, normal saline
may be used. (Note: Never use betadine.)
The pin sites should not be touched except when cleaning. When cleaning the sites, it is
important to check for stability of the pins and examine for signs of infection. Infection may be
indicated by tenderness, swelling or drainage. Signs that the pins may be unstable include
discomfort, clicking sounds, tracking (as described below), and pushing or puckering of the skin
around the pin site. The skin should be loose around the screws and should not adhere to the
screws. Tracking occurs when the skin pulls away from the pins and becomes an open area
around the pin site. Steps for pin site care are as follows:
1. Wash hands thoroughly for at least 15 seconds.
2. Mix hydrogen peroxide with sterile water at a half-and-half ratio.
3. Pour this mix over a sterile cotton applicator.
4. Use one applicator per pin site to minimize spread of infection.
5. Begin at the pin insertion site, rotate the applicator while cleaning, proceeding outward in
concentrated circles one quarter of an inch to one half of an inch.
6. Never use a soiled applicator.
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Bathing with a Halo
•

The outer plastic portion of the jacket can be cleaned with soap and water, and then dried.

•

The wool/acrylic lining should not get wet; therefore, showering is not permitted.

•

Use a lightly dampened cloth, to run between the lining and the skin, with the ends extending
out of the edges of the jacket. By pulling on the ends, the dirt and grime can be removed.

•

Do not use soap, oil, lotion, or powder. This leaves residue on the skin that may cause
irritation and lead to skin breakdown.

•

For an individual with oily skin, use alcohol on a damp cloth.

•

Hair may be shampooed with a mild shampoo, as long as the vest lining is protected from
getting wet. In fact, this is good for the pin sites as well.

•

Avoid hair coloring, chemical treatments and no-rinse shampoos. These can cause pin site
infections.

Types of Clothing for Individuals with Halos
•

Shirts should be loose and large.

•

Button-up shirts are easier.

•

Pullover shirts may require a slit at the shoulder seams to allow the shirt to fit over the top of
the halo. Velcro or safety pins can be used to keep the slits closed once the shirt is on.

•

Specialized clothing designed specifically to fit over halos is available, but can be expensive.

Precautions
•

Always notify the physician of any tracking or infection at the pin site, displacement of a pin,
or skin breakdown underneath the vest.

•

The physician or a certified orthotist are the only people that should change vest linings or
tighten/loosen the pins.
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•

Make sure the wrench always remains attached to the halo.

Summary
In conclusion, there are a variety of neck and back braces. All braces must be worn per
physician orders. Some must be worn 24 hours a day while others can be taken off when lying
down, with the exception of the halo. Other braces can be worn intermittently if the individual is
being weaned. It is important not to raise the head of the bed more than 30 degrees when a brace
has been removed. Physician prescriptions for braces should be followed closely since
noncompliance with these orders could contribute to further spine or spinal cord damage.
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Upper Extremity Braces/Orthotics
Upper extremity braces/orthotics are used to control deformities, protect joint structures,
provide functional positioning, increase function of upper extremities, and prevent muscle
overstretching. They are primarily used for the hands and elbows.

Things to Consider When Using Upper Extremity Braces/Orthotics
•

Level of injury

•

Strength

•

Skin condition

•

Medical issues/surgeries

•

Lifestyle

•

Age

•

Tone/spasticity

• Muscle contractures
Elbow Extension Orthosis
•

Used to decrease elbow flexion contractures or decrease flexor tone

•

Made of splinting material or a bi-valved cast

•

Custom-made or pre-fabricated

•

Used at night and when not in therapy
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Resting Hand Splint
•

Used for preventing contractures, reducing/managing tone or for functional positioning

•

Supports full length of the fingers and thumb

•

Crosses the wrist

•

Typically made of splinting material

•

Custom-made or pre-fabricated

•

Attaches with Velcro

•

Position of joints is determined by therapists

•

Used at night and when not in therapy

Long Opponens Splint
•

Used as a temporary splint leading to a wratchet or wrist-driven flexor hinge orthosis

•

Supports underneath the forearm and thumb

•

Fingers are left unsupported

•

For individuals who do not have active wrist extension

•

Typically made of splinting material

•

Custom-made or pre-fabricated

•

Attaches with Velcro

•

Position of joints is determined by therapists

•

Used at night and when not in therapy

•

Short Opponens splints that do not cross the wrist are available for individuals with intact
wrist extension
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Tenodesis Grasp
To understand the next two orthotics, it is important to understand tenodesis grasp. This
is a grasp that is driven by wrist extension. It may be used by any person with quadriplegia that
has active wrist extension but no finger movement. Whenever the wrist is actively or passively
extended, the fingers naturally flex or close. The finger flexors should be allowed to become
somewhat tight through positioning to assist with tenodesis. Full extension of the fingers is
allowed only when the wrist is flexed. Never fully extend the fingers when the wrist is extended.
This grasp can become very functional. It can enable individuals to write, pick up objects, and
perform other activities of daily living.
Wrist-Driven Flexor Hinge Orthosis
•

Made of metal

•

Provides a grasp (tenodesis) through a linkage system in which some joints are stabilized and
some are not

•

Used when individuals cannot get their fingers to tighten adequately for tenodesis or long
enough to perform sustained grasping

•

Actively moving wrist into extension causes the thumb and first two fingers to close

•

By letting the wrist drop into flexion, the fingers open, thereby releasing the object

•

Attaches with Velcro straps

•

Crosses the wrist and stabilizes the thumb and first two fingers

•

Custom-made by a certified orthotist

•

Must have good active wrist extension

•

Used for activities of daily living
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•

Adjustable to hold various size objects

•

Typically for individuals with C6 quadriplegia

Wratchet Orthosis
•

Similar to a Wrist-Driven Flexor Hinge Orthosis

•

Has a locking mechanism to lock the wrist into extension

•

Active wrist extension is zero or trace

•

Passively moving the wrist into extension causes the thumb and first two fingers to close

•

Releasing the locking mechanism lets the wrist drop into flexion, the fingers open, thereby
releasing the object

•

Typically for individuals with C5 quadriplegia
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Summary
In conclusion, with all braces/orthotics, it is extremely important to pay close attention to
the skin. Because individuals with an SCI are prone to skin breakdown, it is extremely easy to
sustain a decubitus ulcer. Liners between the skin and the brace/orthotic can be used to increase
comfort and help keep the skin healthy. The rehabilitation team will instruct the individual on an
acceptable wearing schedule and appropriate skin inspection techniques. If a red area is noticed,
immediately notify a professional.

148

Lower Extremity Braces/Orthotics
Lower extremity braces/orthotics are used primarily for support, positioning, and
mobility in standing or with ambulation (i.e., walking). Typically, they can be used for
individuals with an SCI at the mid-thoracic level and lower. Be aware that standing and
ambulating with these devices are extremely time-consuming and have high-energy
expenditures. Historically, these standing and walking devices are frequently discarded by the
user, shortly after learning to use them. These braces/orthotics do not provide “normal”
ambulation.

Things to Consider When Using Lower Extremity Braces/Orthotics
•

Level of injury

•

Strength

•

Skin condition

•

Medical issues/surgeries

•

Lifestyle

•

Age

•

Tone/spasticity

• Muscle contractures
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Benefits of Lower Extremity Braces/Orthotics
•

Weight-bearing and prevention of osteoporosis

•

Ambulation

•

Transfers

•

Joint mobility and maintenance

•

Joint stability and positioning

•

Tone reduction

•

Improved circulation

•

Decreased urinary tract infections

•

Pressure relief and redistribution of pressure

Reciprocating Gait Orthoses (RGO)
•

Assists with standing/ambulation

•

Both legs are fit together

•

Provides support to the trunk, hips, knees, ankles, and feet

•

Joints at the hips and knees that lock/unlock

•

Hip joints are manually locked/unlocked

•

Molded pelvic band with cables and upright bars on the sides

•

Initially used with the assistance of another person and an assistive device

•

With hip and knee joints locked, the trunk is used to swing the legs through

•

With knee joints locked, the hips are used to swing legs through
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•

Cables help with swing through

•

Parts are delicate and expensive

•

Custom-made by a certified orthotist

•

Orthotist can make changes if the function of the individual improves

•

Heavy and cumbersome

•

Difficult to put braces on/off and sit down or stand up

•

Unable to accommodate larger individuals

•

Unable to accommodate for weight changes
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Knee-Ankle Foot Orthoses (KAFO)
•

Assists with standing/ambulation

•

Made of metal uprights on the inside and outside of the legs

•

Knee joints, knee pads and plastic thigh cuffs with Velcro closures

•

Knee joints lock into place in a standing position to give support

•

Knee joints have to be unlocked manually to sit

•

Provides support and stability to the knees and ankles

•

Must have hip flexor movement against gravity

•

Typically requires an assistive device for ambulation

•

Heavy
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Ankle-Foot Orthoses (AFO)
•

Assists with standing/ambulation

•

Ankle joints that can be hinged/unhinged

•

Typically made of metal and/or plastic

•

Velcro closures at the shin

•

Assists with control of the knees and ankles when muscles are weak

•

Assists with preventing foot drop

Summary
In conclusion, with all braces/orthotics, it is extremely important to pay close attention to
the skin. Because individuals with an SCI are prone to skin breakdown, it is extremely easy to
sustain a decubitus ulcer. Liners between the skin and the brace/orthotic can be used to increase
comfort and help keep the skin healthy. The rehabilitation team will instruct on an acceptable
wearing schedule and appropriate skin inspection techniques. If a red area is noticed,
immediately notify a professional.
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Chapter 16
Assistive Equipment
After an SCI, assistive equipment may be recommended. The following section discusses different types of every individual’s needs vary but these are
lists of general items recommended for basic daily needs organized by an individual’s level of injury.

Purposes for Adaptive Equipment
•

Perform daily activities

•

Increase independence

•

Conserve energy

•

Increase safety

Necessary Types of Equipment
Individuals with C1-C4 Quadriplegia
•

Home modifications based on a home evaluation

•

Ramps (two entrances must be accessible for emergencies)

•

Hospital bed, preferably electric with Trendelenburg feature

•

Special pressure-reducing mattress

•

Two sliding boards

•

Mechanical lift with appropriate slings
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•

Power wheelchair with recline and/or tilt in space with alternative control units

•

Manual back-up wheelchair
Two pressure-reducing seat cushions

•

Wheelchair back support, lateral supports, and appropriate positioning straps

•

Lap-tray or appropriate arm support surfaces

•

Rolling padded shower/commode chair with removable arms, appropriate safety restraints,
and recline and/or tilt system with head support and elevating leg rests

•

Padded tub transfer bench with or without commode cut-out and appropriate safety restraints,
if unable to use rolling shower chair

•

Bed bathtub if bathroom is non-accessible or respiratory status/ventilator equipment does not
allow showers.

Adaptive Equipment
After an SCI, adaptive equipment may be recommended. The following section
discusses different types of every individual’s needs vary but these are lists of
general items recommended for basic daily needs organized by an individual’s
level of injury.
•

Electric feeder, mobile arm support or overhead sling, depending on functional movement

•

Modified van with ramp/lift and tie-downs

•

Environmental control with possible computer interface

•

Computer access with specialized software

•

Mouth sticks

•

Static upper and lower extremity splints

•

Elbow extension splints

•

Bedside table with tilt top, retractable book edge, and c-base.

•

Miscellaneous assistive devices (see list below)
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Necessary Types of Equipment
Individuals with C5 Quadriplegia
•

Home modifications based on home evaluation

•

Ramps (two entrances must be accessible for emergencies)

•

Hospital bed, preferably electric with Trendelenburg feature

•

Special pressure-reducing mattress

•

Two sliding boards

•

Mechanical lift with appropriate slings

•

Power wheelchair with recline and/or tilt in space with alternative control units

•

Manual back-up wheelchair

•

Two pressure-reducing seat cushions

•

Wheelchair back support, lateral supports, and appropriate positioning straps

•

Lap-tray or appropriate arm support surfaces

•

Rolling padded shower/commode chair with removable arms, appropriate safety restraints,
and recline and/or tilt system with head support and elevating leg rests

•

Padded tub transfer bench with or without commode cut-out and appropriate safety restraints,
if unable to use rolling shower chair????

•

Padded bedside commode with drop-arms and appropriate safety restraints????

Other Equipment to Consider
•

Modified van with ramp/lift and tie-downs

•

Mobile arm support or overhead slings

•

Environmental control unit with possible computer interface

•

Computer access with specialized software
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•

Mouth sticks

•

Static upper and lower extremity splints

•

Elbow extension splints

•

Ratchet, wrist-driven flexor hinge orthoses

•

Standing frame

•

Bedside table with tilt top, retractable book edge, and c-base

•

Miscellaneous assistive device (see list below)

Necessary Types of Equipment
Individuals with C6 Quadriplegia
•

Home modifications based on home evaluation

•

Ramps (two entrances must be accessible for emergencies)

•

Standard bed or adjustable frame

•

Special pressure-reducing mattress

•

Two sliding boards

•

Mechanical lift with appropriate slings

•

Power wheelchair with recline and/or tilt in space

•

Manual wheelchair, possibly with custom rims

•

Two pressure-reducing seat cushions

•

Wheelchair back support, lateral supports, and appropriate positioning straps

•

Rolling padded shower/commode chair with removable arms, appropriate safety restraint

•

Padded tub transfer bench with or without commode cut-out and appropriate safety restraints,
if unable to use rolling shower chair

•

Padded bedside commode with drop-arms and appropriate safety restraints
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Other Equipment to Consider
•

Modified van with ramp/lift and tie-downs

•

Driving controls

•

Environmental control unit with possible computer interface

•

Computer access with specialized software

•

Static upper and lower extremity splints

•

Elbow extension splints

•

Ratchet, wrist-driven flexor hinge orthoses

•

Standing frame

•

Bedside table with tilt top, retractable book edge, and c-base

•

Miscellaneous assistive devices (see list below)

Necessary Types of Equipment
Individuals with C7-C8 Quadriplegia
•

Home modifications based on home evaluation

•

Ramps (two entrances must be accessible for emergencies)

•

Standard bed

•

Special pressure-reducing mattress

•

Two sliding boards

•

Manual wheelchair

•

Possible power wheelchair

•

Two pressure-reducing seat cushions

•

Wheelchair back support

•

Rolling padded shower/commode chair with removable arms, appropriate safety restraints
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•

Padded tub transfer bench with or without commode cut-out and appropriate safety restraints,
if unable to use rolling shower chair

•

Padded bedside commode with drop-arms and appropriate safety restraints

Other Equipment to consider
•

Computer access with specialized software

•

Static lower extremity splints

•

Standing frame

•

Modified van with ramp/lift and tie-downs or a two-door car

•

Driving controls

•

Miscellaneous assistive devices (see list below)

Necessary Types of Equipment
Individuals with T1-T12 Paraplegia
•

Home modifications based on home evaluation

•

Ramps (two entrances must be accessible for emergencies)

•

Standard bed

•

Special pressure-reducing mattress

•

Two sliding boards

•

Manual wheelchair

•

Two pressure-reducing seat cushions

•

Wheelchair back support

•

Padded tub transfer bench with or without commode cut-out

•

Rolling padded shower/commode chair with removable arms

•

Padded bedside commode with drop-arms
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Other Equipment to Consider
•

Modified van with ramp/lift and tie-downs or a two-door car

•

Driving controls

•

Static lower extremity splints

•

Leg braces, if appropriate

•

Standing frame

•

Miscellaneous assistive devices ( see list below)

Necessary Types of Equipment
Individuals with L1-S5 Cauda Equina Injuries
•

Home modifications based on home evaluation

•

Ramps (two entrances must be accessible for emergencies)

•

Standard bed

•

Special pressure-reducing mattress

•

Manual wheelchair

•

Two pressure-reducing seat cushions

•

Wheelchair back support

•

Padded tub transfer bench with or without commode cut-out

•

Padded bedside commode with drop arms

Other Equipment to Consider
•

Modified van with ramp/lift and tied-downs or a two-door car

•

Driving controls

•

Static lower extremity splints

•

Possibly leg braces
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•

Standing frame

•

Miscellaneous assistive devices ( see list below)

Miscellaneous Assistive Devices
Eating
•

Universal cuffs with or without dorsal wrist support

•

Plate guard

•

Mug/cup with handle

•

Dycem

•

Built up handles for utensils

•

Sandwich holder

Dressing
•

Button hook-zipper pull with cuff handle

•

Quad-quip trouser pull

•

Dressing stick with or without quad cuff

•

Reacher

•

Sock donner

•

Velcro fasteners

•

Clothing loops

Independent Living
•

Paring board

•

Over the stove mirror

•

Push/pull for stove
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•

Ergonomic cookware set

•

Jar opener

•

Door knob extension/lever type

•

Lever type door knobs and faucet handles

•

D ring cabinet and drawer handles

•

Reacher

•

Writing aid

•

Built-up handles

•

Speaker phone or telephone holder

•

Book holder

•

Tablet

•

Touch screen phone

Mobility
•

Bed ladder

•

Wheelchair gloves

•

Holding mitt or grasping cuff

•

Tool kit

•

Back pack, wheelchair net, accessories

•

Leg loop/leg lifter

•

Thigh cuffs

Bathing
•

Hand-held shower

•

Shampoo aide tray
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•

Wash-mitt

•

Flex sponge

•

Non-skid bath mats

•

Pump soap

•

Soap on a rope

•

Long-handled sponge with or without quad cuff

Grooming
•

Easy-pull hairbrush (i.e., Velcro strap)

•

Razor holder

•

Self-rotating toothbrush with palm handle

•

Toothpaste dispenser

•

Electric rotating toothbrush

•

Universal cuffs with or without dorsal wrist support

•

Built-up handles

Bowel and Bladder/Toileting
•

Suppository inserter

•

Digital bowel stimulator

•

Pants clip

•

Skin inspection mirror

•

Knee spreader

•

Prism glasses
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Summary
In conclusion, depending on the extent to which the injury is complete or incomplete,
equipment needs may vary. It is important to obtain correct equipment, and if an over-thecounter piece of equipment does not meet the needs of the individual, the rehabilitation team
may be able to create an effective piece of equipment. Additionally, an individual may need specialized equipment in the early stages, but eventually might be able to discontinue use of the
equipment. Your rehab team is a great resource for helping you to identify the equipment that
most appropriate based on functional level.
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Assistive Technology/Technical Devices
When an individual has an SCI, assistive technology or technical devices are important.
Assistive technology and technical devices often go hand-in-hand. Assistive technology enables
an individual to be as independent as possible within his/her environment. Technical devices are
specific instruments that facilitate independence and accessibility in the environment. Assistive
technology and technical devices enhance performance in self-care, work, and leisure activities.
Because technology changes constantly, there are many alternatives of varying cost.

Electronic Aides of Daily Living
Electronic Aides of Daily Living (EADL’s) are one form of assistive technology. These
technical devices are used to control electrical devices. The following are examples of EADL’s.
•
•
•
•
•
•

Lamps
Overhead lights
Telephones
Appliances
Drapes
Security systems

•
•
•
•
•
•

Doors
Radios
Televisions
Hospital beds
Thermostats
Intercom systems

The EADL’s vary in the number of devices that they can control, the type of devices they
can operate, and the way in which they provide control. Some devices are simple voice-activated
boxes, while others are more complex and interface with a computer or a power wheelchair.
With the advancement of technology, smart phones and tablets including IPADs, and IPhone are
available to be used as EADLs.
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Types of EADL’s
Single-device: These are simple and inexpensive, and typically connect a switch to a single
electrical outlet. The user simply activates the switch to turn the device on or off. Volume
and channel control are available on some single-device models.
Multiple-device: These are also known as two-switch input methods. They range from
simple to complex and control many electrical and/or infrared devices. Multiple-device units
most commonly are operated with the arms through gross motor movements.
Computer-controlled: These devices are controlled through a computer via infrared modules, using voice activation, a mouse, a sip-n-puff, a sensor control, a head control or any one
of several other types of controls. This type of EADL also can be interfaced through a power
wheelchair with the devices controlled through the wheelchair toggle. Numerous household
devices can be controlled through one access method.

Operation of an EADL
The appliances to be controlled are plugged directly into the EADL or into a receiver or
module. This receiver typically is a small box that is plugged into the wall outlet or energy
source. These receivers are then controlled remotely through the EADL by an infrared system.
For example, to turn on a light, the user would activate a computer or another switch. Infrared
rays from the computer or the switch to the receiver activate the light. The types of receivers and
modules vary for different appliances, and these are not always interchangeable.

Available Types of Switches
Numerous switches on the market allow independent use for individuals with limited
physical abilities. These include joystick switches, jellybean switches, rocker switches, and flip
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switches. Those with little upper extremity movement can use mini joysticks and light-beam
switches. Those with absent upper extremity movement can use sip-and-puff switches, mouth
sticks, eyebrow switches, eye blink switches, and voice-activated switches. Prices are highly variable and are dependent on the technology and the specific needs of the user.

Computer Access
Individuals, including those with an SCI, with physical disabilities can access computers.
Individuals with an SCI may access computers by remote keyboards, voice activation, adapted
keyboards, and specialized mouse controls. Beginning with Windows 95, there are built-in accessibility features. The following are those with built-in features.
Sticky keys: These enable the user to press one key at a time when using Shift, Alt or
Control keys.
Filter keys: These are automatically activated when the Window user wants to ignore brief
or repeated keystrokes.
Mouse keys: These enable the user to control the mouse with the numeric keypad.
Additionally, computer programs exist that make the computer accessible to those with
an SCI. These include: word prediction, on-screen keyboards, and many others. No matter how
extensive the physical disability, usually there is a way for every individual to access a computer.

Apps available for Smart phones, Iphones, and tablets
There are numerous apps available for ease of use. Apps such as Dragon Naturally
Speaking are used for dictating text messages, e-mails, and surfing the web. Please refer to the
resource section of the manual for more websites and resources.
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Difficulty Communicating
Individuals with a spinal cord injury can have difficulty communicating at times. Their
vocal cords may have become damaged during the injury, and they are not able to talk.
Communication is vital in order for people to tell people what they need or want. There are
many devices available to assist with communication. Augmentative and alternative
communication (AAC) can be done through the use of a simple communication board with yes/
no answers or simple pictures to show what the individual needs. ACC can also be very
complex using eye gaze controlled systems. There are also many smart phone applications
available to assist with communication. Please refer to web resources for more information.
Your speech therapist will work with you to determine what device is needed to meet your
needs.

Available Funding
Smaller switches may be purchased for as little as $20.00. Typically, the more
sophisticated the system, the more expensive it is. Computer access equipment may cost as
much as $40,000.00. Some private insurance companies will assist in the purchase of this
equipment, but typically the mode of payment is through vocational rehabilitation, worker’s
compensation, non-profit organization donations, grants, and/or private pay. There is a list of
scholarship and grant websites listed in the resource section.

Summary
The rehabilitation team will help determine if assistive technology is appropriate for an
individual and complete the assessment. However, for more complicated cases, referrals may be
made to an assistive technology center. These centers have the equipment and devices available
for hands-on evaluation of the individual and the assistive technology.
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Chapter 17
Wheelchairs
For many individuals who have an SCI, a wheelchair will become the primary mode of
transportation. For optimal independence, many factors should be considered before deciding
what type of wheelchair is most appropriate.

Wheelchair Considerations
•
•
•
•
•
•
•
•
•
•

Level of injury/function
Seating/positioning needs
Skin integrity/need for pressure
relief
Age
Vocation/school activities
Driving/transportation
Home accessibility
Cognitive level
Equipment maintenance
Joint integrity

•
•
•
•
•
•
•
•
•

Medical status
Spasticity/tone
Caregiver needs
Financial resources
Durability of wheelchair on
various terrain
Need for environmental control
unit (ECU)
Daily activities
Upper-body strength
Endurance/stamina

Importance of the Appropriate Type of Wheelchair and Proper Fit
•

To enhance ease of mobility and efficiency.

•

To ensure optimal posture.

•

To decrease the risk of skin breakdown.

•

To decrease the risk of respiratory complications.

•

To decrease the risk of musculoskeletal deformities.

•

To increase one’s ability to perform activities of daily living and independent living skills.

•

To decrease pain.

•

To achieve optimal comfort.
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Necessity of a Manual Wheelchair
•

When the individual is unable to walk, or when walking is not safe or functional.

•

When age appropriate.

•

When the individual has complete or almost complete arm and hand function.

•

Typically for injuries at the level of C6 or below.

•

When the individual has adequate upper-body strength.

•

When the individual has adequate endurance/stamina.

•

When there are no pre-existing upper-body complications, such as arthritis.

•

When home/vocational accessibility is limited.

•

When transportation needs for a power wheelchair cannot be met (i.e., a van with a lift).

•

As backup when a power wheelchair is the primary mode of mobility.

•

When the individual is dependent with all other forms of mobility.
Independent use of a manual wheelchair requires a much greater expenditure of energy

than does the use of a power wheelchair. It also requires a greater range of motion from the
upper-body, more trunk control, and more stamina. The weight of a wheelchair can make a
difference. Companies are constantly creating lighter weight wheelchairs in order to decrease
shoulder strain. Some common materials being used are aluminum, titanium, and carbon.
Insurance companies may not always pay for titanium or carbon. Talk to the wheelchair vendor
about options, prices, and insurance coverage. Sometimes wheelchairs will require out of pocket
expenses, so it is important to know that as a wheelchair user, it may occur some cost.

Differences in Manual Wheelchairs
There are two basic types of manual wheelchairs: rigid and folding. These types of
wheelchairs can be differentiated further, but such information is beyond the scope of this
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manual. The following information addresses the advantages and disadvantages of rigid and
folding frame manual wheelchairs.
Rigid Frame
•
•
•
•
•
•
•
•
•
•

Advantages
Removable parts and folding back
Breaks down into the shape of a
small box
Does not veer with propulsion
Very lightweight
Fewer moving parts to break
Does not flex with propulsion
Very efficient propulsion
Long life-span
Extremely durable
Many options can be added

Disadvantages
When broken down into the
shape of a small box, it might be
cumbersome
Costly
Not shock absorbent

•
•
•

Folding Frame
Advantages
•
•
•
•

Folds flat
Shock absorbent
Less costly
Few removable parts

•
•
•
•
•
•
•
•

Disadvantages
Veers with propulsion
Heavy (up to 20 pounds heavier)
Many moving parts that break
Flexes with propulsion
Less efficient propulsion
Short life-span
Less durable
Cannot add many options

Necessity of a Power Wheelchair
•

When the individual cannot maneuver a manual wheelchair.

•

When upper-body pain or dysfunction is a limiting factor.

•

When energy conservation is required to preserve mobility or independence.

•

To preserve upper-body integrity.

•

To increase independence in the community (i.e., school or living in a rural area).

•

When pressure relief cannot be achieved any other way.
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•

When cognition is appropriate.

Power wheelchairs are heavier, more costly, more difficult to transport, and require a greater
amount of space to maneuver than do manual wheelchairs. Often times, an individual may
initially use a manual wheelchair, but have to switch to a power wheelchair because of weight
gain, pressure sores, shoulder pain, further loss of mobility, and/or strength, postural problems,
fatigue, and/or the declining health of a primary caregiver.

Differences in Power Wheelchairs
Power wheelchairs are complex and can be more overwhelming than manual wheelchairs
with respect to deciding which type is appropriate.
Power wheelchair options are numerous and the technology changes constantly. A
detailed description of the entire spectrum of power wheelchairs is beyond the scope of this
manual. However, there are some important things to know when considering a power
wheelchair, such as the placement of the wheels. There are three types of power wheelchairs:
front wheel drive, mid-wheel drive, and rear wheel drive.
TYPE
Front Wheel Drive

Mid-Wheel Drive

Rear-Wheel Drive

PROS
Accommodates tight
hamstrings; handles all
terrain well; able to climb
obstacles
Best for indoor; smallest
turning radius
Best for outdoors; faster;
good for obstacle climbing
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CONS
Decreased tracking at high
speeds

Can “high center” in
situations; front casters may
limit stand pivot transfers
Limits power seating
angles; Front casters can
limit ability transfer; largest
turning radius

Individuals can drive power wheelchairs with almost any level of injury and with almost
any body part. It is even possible to drive a power wheelchair with the head.
The following switches are commonly used for maneuvering power wheelchairs.
•

Classic joystick toggles

•

Numerous specialized toggles

•

Touch pads

•

Infrared light systems

•

Magnetic fields

•

Breath (i.e., sip-n-puff)

Different Manual Wheelchair Options Available
•

Upholstery – sling, adjustable

•

Specialized backs and cushions

•

Push handles

•

Armrests – conventional, height-adjustable, flip-up, or swing-away

•

Headrests

•

Side guards – solid, fabric

•

Hanger angles – 60 degrees to 90 degrees, standard, tapered

•

Footrests/legrests – fixed, swing-away, solid platform, tubular, flip-up, angle- adjustable, or
elevating

•

Leg straps, heel loops

•

Wheel locks – high mount, low mount, push-to-lock, pull-to-lock, scissors, extensions, or hill
holders
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•

Rear wheels – spokes, mags, spoke guards, standard threaded, quick release, or quad release

•

Casters – quick release, pin locks, stems, forks

•

Tires – urethane high and low profile, pneumatic Kevlar, knobby, and high-pressure, semipneumatic, airless inserts, solid, and various sizes

•

Push rims – aluminum, rubber-coated, plastic-coated, quad projections

•

Anti-tip bars
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Summary
In conclusion, the plethora of information can be overwhelming, but the rehabilitation
team and wheelchair vendors will provide instruction and clarification. Because a wheelchair
typically is the primary means of mobility for an individual with an SCI, it is important to make
appropriate decisions. The rehabilitation team may begin this process early in the rehabilitation
stay. It may take weeks for the insurance company to approve a purchase and it may take several
months to receive a wheelchair once it has been ordered. Patience may be necessary and
thorough homework is advisable.
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Wheelchair Backs and Cushions
Wheelchair backs and seat cushions are added to manual and power wheelchairs for
many different reasons. As noted in the section on wheelchairs, it would be difficult to provide
comprehensive details about every back and seat cushion. However, general descriptive
comments are offered for several general categories.

Necessity of Specialized Backs and Cushions
•

Pressure relief

•

Positioning

•

Support

•

Comfort

Specialized Backs
Specialized backs are available for enhanced positioning, posture, and comfort.
Specialized backs, such as wrap-around backs or attached laterals, can help correct a flexible
skeletal deformity or accommodate a fixed skeletal deformity, which enhance the medical status
of the individual including breathing, digestion, etc. Additionally, the appropriate back can
increase stability, thereby increasing functional abilities and conserving energy. Specialized
backs can be attached and removed easily from most manual and power wheelchairs. Typically,
specialized backs are made of foam and fluid/gel packs can be used in conjunction with them for
pressure points. Only a few backs are air-filled. Lastly, specialized backs can be ordered in
various sizes to accommodate for specific heights and widths of individuals, as well as the level
of their injuries.
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Cushions
Specialized cushions are typically used for pressure relief, positioning, posture, and
comfort. Like seat backs, they can help correct a flexible skeletal deformity or accommodate a
fixed skeletal deformity. Specialized cushions offer all of the above-mentioned features, as well
as a few others that are rarely requested. The level of an SCI and the needs of the individual
dictate the type of cushion to be used. The most commonly used types of cushions are air-filled
and foam/fluid/gel combinations.

Advantages and Disadvantages
Foam
•

Advantages
Various kinds are available

•

Disadvantages
Provides less pressure relief

•

Cost-effective

•

Can fall apart

•

Light-weight

•

“Breathes”

•

Stability

•

Low maintenance

•

On-site customization

•

Flexible positioning

177

Air
•

Advantages
Excellent pressure relief

Disadvantages
•

Costly

•

Light-weight

•

High-maintenance

•

“Breathes”

•

Low stability

•

Factory customization

•

Cannot customize after
receipt

•

Less effective for positioning

•

Disadvantages
Provides fair to good

Fluid/Gel
•

Advantages
Provides fair to good pressure
relief

pressure relief

•

Low-maintenance

•

Heavy-weight

•

Additional pads can be added

•

Does not breathe

•

Fair to good stability

•

Cannot customize after
receipt

Water
•

Advantages
Excellent pressure relief

•

Disadvantages
Extremely heavy-weight

•

Cool temperature can be

•

Not functional in most

maintained

situations
•

High-maintenance

•

Not effective for positioning
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Combination
•

Advantages
Provides fair to good pressure

•

relief
•

Provides positioning

•

Additional pads can be added

•

Fair to good stability

•

Can add gel or air

•

If still be useable for a short

Disadvantages
Provides fair to good
pressure relief

•

Heavy-weight

time if air/gel section becomes
damaged

Summary
Specialized wheelchair backs and cushions are sometimes the most important concern
when ordering a wheelchair, therefore it is important to listen to the rehabilitation team’s
recommendations and order the most appropriate types. Over time, individuals with a SCI find
that the cushion must be changed because of changes in the composition of their bodies. The
rehabilitation team will experiment with various backs and cushions, often in conjunction with a
technique called pressure mapping. By placing a pad under the desired surface, a computergenerated “picture” of the surface in question may be obtained. This graphically demonstrates
the peak pressure areas, thus enabling the rehabilitation team and the individual to decide what
type of back or cushion and which types of features are needed. It also can assist in determining
what techniques may be best for relieving pressure, thereby preventing decubitus ulcers.
Additionally, it is important to order two cushions if both a manual and a power wheelchair will
be used.
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In conclusion, the process of trying various backs and cushions requires patience. As with
anything else, it takes time to acclimate to something new. Remember, although one seat or
cushion might be more comfortable than another, one’s medical status might be compromised. It
is wise to carefully consider every aspect of the process.
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Wheelchair Preventative Maintenance
A wheelchair requires regular maintenance and care like any other vehicle. Routine
maintenance and inspection are necessary to ensure safe and efficient operation of the
wheelchair. Maintenance procedures are completely different for manual and power wheelchairs,
and may be markedly different for wheelchairs in the same category. Owner’s manuals are
provided with the wheelchairs and should be referred to before any maintenance work is done.
Additionally, vendors from whom the wheelchair was purchased also can be contacted for
technical assistance and maintenance questions.

Performance of Wheelchair Maintenance and Inspection
•

Weekly

•

Monthly

•

Annually

•

Troubleshooting as needed

Weekly Inspections
•

Pneumatic tires: Check for proper inflation. The recommended tire inflation level, given in
pounds per square inch (psi), is generally imprinted on the sidewall of the tire. The standard
psi is 60, but some high-pressure tires require 120 psi. Most standard bicycle pumps will be
adequate to pump air into a wheelchair tire, but there are some tires that will require an
adapter on either the pump or on the valve stem of the tire. Under-inflated tires may cause the
wheelchair to slip during transfers and veer from side to side during propulsion.

•

Polyurethane and hard rubber tires: Check for cracks and wear. Cracks in the tire
eventually can cause separation of the tire and rim. Hand injuries also can occur during
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propulsion of the wheelchair when there are cracks and wear. An individual with an SCI
usually can learn to change tires, depending on the level of the injury. However, an
authorized technician at a medical equipment dealer also can perform this task. A technician
at a bicycle store also can replace tires, usually at a lesser cost.
•

Wheel locks: Wheel locks should securely engage the tire, and when locked, should be
embedded 3/16 of an inch into the tire. Always check the tire pressure before adjusting wheel
locks.

•

Hand rims: Check for rough edges, peeling, and loose screws. It is important to have smooth
hand rims to prevent injury to the hands and fingers, especially when there is a loss of
sensation. Replacement hand rims can be purchased at a local medical equipment dealer.

•

Spokes: Inspect for bent or broken spokes and check that all spokes are uniformly tight.
Worn areas on the tires, wheels that wobble, or a wheelchair that veers in either direction are
all signs that the spokes need attention. Replace broken spokes and, if the spokes are loose,
they should be “trued” or adjusted by a qualified technician, medical equipment dealer or a
bicycle store technician. Damage to the wheels can occur if the spokes are not properly
maintained. It can be expensive to repair or replace wheels.

•

General inspection: Check the upholstery, frame, armrests, and footplates of the wheelchair
for rough edges and loose or protruding screws. Tighten loose screws and correct other
problem areas to prevent injury to the skin and to optimize the life of the wheelchair.

Monthly Inspections
•

Seat and back upholstery: Check for broken or loose hardware and inspect for sagging or
rips in the upholstery. It may be necessary to tighten or replace the hardware before
continuing to use the wheelchair. Some upholstery backs are designed to be tightened with
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Velcro straps. If the upholstery cannot be tightened, it may need to be replaced periodically.
Improper tautness may lead to poor posture, balance difficulties, skeletal deformities and skin
breakdown.
•

Cleaning: Clean around the axles and other moving parts with a damp cloth. Wipe off or
blow away dust or dirt on the axles and other moving parts. The upholstery should be cleaned
by hand with a mild soap and laid out to dry. (Note: Severe heat will damage most fabrics.)
The technique used to clean the finish will depend on the type of material from which the
chair is made. In general, only a mild soap is recommended. Some owner’s manuals suggest
using car wax, but be aware that wax will collect dust more readily. When cleaning titanium
chairs, strictly follow the owner’s manual.

•

Lubrication: Many types of materials are used in the construction of a wheelchair. The type
of lubrication needed will depend on the type of wheelchair. Each owner’s manual will
specify which lubricant is needed. In general, oil is not used because it collects dust and
particles. Quick-release axles may require special lubrication with a Teflon spray. Most of
the time, the bearings in the wheels are sealed and will not need lubrication.

Annual Inspections
• Inspected: Typically, the manufacturers recommend inspecting and servicing a wheelchair
thoroughly at least once a year. At this time, many adjustments or replacements may need to
be completed. (Note: Typically insurance does not reimburse for this.)
•

Appropriateness: It also is recommended that a rehabilitation team perform a current
assessment of the individual in the wheelchair and seating system. This will help correct
and/or prevent fit and positioning problems that can arise quickly and unexpectedly.
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Warning Signs of Problems
•

Veering: The wheelchair veers to the left or the right. This can be caused by unequal
pressure in the tires, unequal spacing of the wheels from the seat frame, spokes that need to
be “trued,” wheels that are warped, or uneven caster placement.

•

Sluggish performance: This can be caused by unequal pressure in the tires, an uneven
camber tube, or inappropriate axle plate placement. Wheelchairs with axle plates should have
an even number of washers on each side for the camber.

•

Casters flutter: This can be caused by uneven pressure in the tires, loose stem nuts, the
casters being out of “square” with the ground, or an uneven number of washers above and
below the bearings in the head tube (i.e., the area that connects the frame with the caster
housing).

•

Squeaks and rattles: These can be caused by loose nuts and bolts, loose spokes on the
wheels, or other loose objects. Teflon may be used on moving parts.

Summary
In conclusion, because a wheelchair is the primary means of transportation for
individuals with an SCI, it is important that it is well maintained. Replacement costs are
expensive, and insurance typically does not cover routine repairs and replacements. It is
important to remember that a broken or ill-fitting wheelchair eventually can lead to medical
complications. If, after reading about the techniques and procedures discussed in this section,
confusion or lack of clarity exists, contact a medical equipment dealer or rehabilitation specialist.
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Chapter 18
Home Accessibility and Modifications
Before leaving the rehabilitation hospital there are many decisions that must be made
about the home environment to which the individual with an SCI will be returning. Large home
modifications, some that may require lots of time and money, may be necessary. Discharge
planning should begin early during the inpatient rehabilitation phase. If possible, the
rehabilitation team should perform a home evaluation, with active participation from caregivers
and the affected individual. “Day passes” for the individual also will be encouraged to help with
identifying equipment needs and home modifications.

Common Measurements of Wheelchairs
Before a home can be assessed and/or modified, it is important to know what adaptive equipment
will be required for the home. More importantly, knowing the measurements of the adaptive
equipment and especially the wheelchair can be critical. Measurements of a wheelchair are
determined by the width, depth, and height of the individual. However, there are times when
home modifications must be made before a wheelchair is selected, so only general
measurements, or averages, may be available.
•

Power: The overall width is approximately 25-26 inches. The overall length is
approximately 43-50 inches from the footplates to the push handles. Rear-wheel drive
wheelchairs require a larger turning radius than do front wheel drive wheelchairs.

•

Manual: The overall width is approximately 25-28 inches from wheel rim to wheel rim.
The overall length is approximately 39-42 inches from the footplates to the push handles.
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Increasing Accessibility of Personal Items
•

Lower all items that need to be reached easily and/or frequently.

•

The highest shelves should be no more than 54 inches from the finished floor.

•

The lowest shelves should be no lower than ten inches from the finished floor.

•

Shelves should be no more than 16 inches deep or items should not be placed more than
16 inches back from the front of the shelves.

•

Keep items frequently used on top of the counters.

•

Use lower top cabinets and upper bottom cabinets for easier access.

•

Use pullout shelves, roller shelves or a lazy Susan to increase access to the back of
cabinets.

•

Keep items placed towards the front of shelves and cabinets for easier access.
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Increasing Accessibility of Hallways
•

A hallway should be at least 48 inches wide.

•

If wheelchair turns are to be made in the middle of a hallway, it needs to be at least 60
inches wide.

Increasing Accessibility of Doorways and Entrances
•

Optimal door width is 32-36 inches.

•

The smallest door width that a manual wheelchair with a seat width less than 20” will fit
through is 26 inches.

•

Doors should not require a push/pull force of greater than 10 pounds and spring-loaded
doors are not recommended.

•

Thresholds greater than 1/4 of an inch in height should be converted to a ramp.

•

Entry doors can be replaced with zero threshold frames to eliminate all thresholds.

•

When possible, doors should swing out to increase maneuverability.

•

Peepholes at eye level for the individual in the wheelchair are helpful.

•

A camera monitor outside the front door may be helpful for enabling the individual to see
who is at the door.
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•

Installing sidelights on either side of a door is another option for security purposes.

•

Use offset or full mortise door hinges to allow the doors to open wider, providing
approximately one extra inch in width. (Stanley-national hardware 3 ½-inch entry door
hinge at Lowes)

•

Removing door facings also adds extra width.

•

Remove bedroom and bathroom doors and use a shower curtain or other material on a
tension rod to increase door width.

•

Use a sliding, accordion, pocket or barn door in place of a standard door to increase door
width.

•

A barn door mounts along a track on the wall.

•

Rolling office chairs, dining room chairs, or transport chairs with caster locks can be used
for rolling an individual through a small doorway (make sure the individual is secured in
the chair to avoid injuries that may be caused by a loss of balance).

•

Use a looped pull cord or a looped towel tied to the door handle to make opening and
closing doors easier.

•

Use lever knobs or lever attachments when the individual has decreased grasp and/or
hand strength.

•

Use kick plates to prevent damage to doors caused by wheelchairs.
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Bathroom Modifications
Sink/Vanity
•

Use lever faucet handles or lever attachments when the individual has decreased grasp
and/or hand strength.

•

Counter height should be 31-34 inches, with 28 inches of clearance underneath to allow
wheelchair accessibility. This can be variable based on manual wheelchair vs. power
wheelchair.

•

Shelves should be no higher than 54 inches from the finished floor and no lower than 10
inches from the finished floor.

•

Remove doors under counters, use a pedestal sink or install a wall mount sink to allow
adequate space for a wheelchair to roll underneath, (or simply remove the baseboards and
open the doors each time to permit accessibility if removal of the doors is impractical or
unappealing).

•

Insulate pipes under counters to prevent burns to the legs.

•

Mirrors should be mounted 40-48 inches from the finished floor.

Commode
•

The commode preferably should be the height of the wheelchair.

•

A standard commode is typically 15-16 high; with an elevating device, the height is
typically 17-20 inches.

•

A toilet paper holder should be mounted on the wall to the side and toward the front,
approximately 26 inches from the finished floor.

•

If grab bars are needed, they should be mounted to the side and behind the commode, 3236 inches from the finished floor, and one and one-half inches away from the wall. Each
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grab bar should support 150-300 pounds. (Towel racks and toilet paper holders are not
acceptable grab bars because they can come out of the walls with pressure.)
•

A bedside commode with drop arms can be used if the bathroom is not accessible, or can
be employed over a toilet for ease of hygiene and a bowel program. Alternatively, a
transfer tub bench with a commode cutout also may be used if the commode is not
accessible, or if needed to decrease the number of transfers to be performed.

•

Frequently a rolling shower commode chair is recommended however not always
feasible.

•

Padding for any sitting surface needs to be considered for individuals with impaired
sensation that will be completing a bowel program for skin integrity purposes.

•

Forward access transfers to the commode may be used in situations with tight space.

Tub/Shower
•

A rolling shower/commode chair with drop arms, a tub transfer bench with a commode
cutout and other specialized seats may be used for bathing. Padding for any sitting surface
needs to be considered for individuals with impaired sensation for skin integrity purposes.

•

A non-skid tub mat is recommended.

•

If building a roll-in shower, the floor should be sloped to contain the water.

•

If possible, water faucets should be mounted 36-48 inches from the tub/shower floor
surface.

•

Use lever faucet handles or lever attachments when the individual has decreased grasp
and/or hand strength.

•

If a shower is being designed or modified recommend the controls be offset at the front of
the shower and a 12-15” open space so that the controls are accessible from outside the
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shower.
•

Recommend installing an ADA hand held shower device with a sliding showerhead
mount and at least a 6-foot long hose.

•

Recommend lighting in shower for visibility and safety with code approved lighting.

•

A minimum of two shelves is recommended in showers 15-45 inches from the floor for
personal care items, including soap, shampoo and other such items.

•

If grab bars are needed, they should be mounted 32-36 inches from the tub/shower floor
surface, and one and one-half inches away from the wall. Each grab bar should support
150-300 pounds. (Towel racks and soap dish holders are not acceptable grab bars because
they can come out of the walls with pressure.)

Bedroom Modifications
Bed
•

The mattress should be as firm as feasible to increase independence with transfers, bed
mobility, and activities of daily living. (However, mattresses that are too firm could cause
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skin problems. It is important to discuss with the rehabilitation team appropriate mattress
options. )
•

Consider a Sleep Number mattress or memory foam with an adjustable bed frame.

•

Preferably, the bed should be the height of the wheelchair, which is typically 18-20
inches.

•

If the bed must be higher, leg extensions or blocks placed under the legs can be used, or a
small platform with a ramp for the wheelchair may improve access.

•

If the bed must be lower, the legs can be cut off or casters can be removed.

•

The bed may be placed against a wall or positioned in a corner to improve stability during
transfers, and/or provide a surface against which the individual may lean.

•

A light or light switch and a phone should be placed near the bed to provide easy access
for the individual.

•

A minimum of three feet must be available next to bed for transfers.

•

Recommend a turning radius of at least 5 feet on transfer side of bed for increased
independence with wheelchair management within the room for entry and exiting

Closet
•

Hanging bars in closets should be between 36-48 inches high.
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•

The highest shelves should be no more than 54 inches from the finished floor.

•

Access can be made easier by using doors that swing out, pocket doors, sliding doors or
folding doors.

Kitchen Modifications
Stove/Oven
•

Optimal stove height is 31 inches above the finished floor. (Note: Usually legs on stoves
can be raised and lowered.)

•

An over-the-stove mirror allows for viewing contents of pots.

•

Control knobs on the front or on the side of the stovetop or cook top are easier to access
and offer increased safety over control knobs behind the burners.

•

Lever-knob attachments are available when the individual has decreased grasp and/or
hand strength.

•

Burns are less likely with electric stoves than gas stoves.

•

Use a rack push-pull to increase independence and safety.

•

Use a looped pull cord or looped towel tied to the handle of the oven to make opening
and closing the oven easier.
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•

Turn on the oven after the food has been placed in the oven. When the food is finished
cooking, open the oven door and allow it to cool off as much as possible before removing
the food. This will decrease the incidence of burns.

Refrigerator
•

A side-by-side refrigerator provides easier access.

•

A front automatic icemaker is helpful when the individual has decreased grasp and/or
hand strength.

•

Use a looped pull cord or looped towel tied to the handle to make opening and closing the
refrigerator easier.

•

Use storage in the door and place items as close as possible to the front of the refrigerator
to increase accessibility.
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Sink
•

Use lever-faucet handles or lever attachments when the individual has decreased grasp
and/or hand strength.

•

Counter height should be 31-34 inches, with 28 inches of clearance underneath the sink to
allow wheelchair accessibility. This can be variable based on power wheelchair vs
manual wheelchair. All designs should be based on individual’s specific needs.

•

Remove doors and baseboards under the sink to allow adequate space for a wheelchair to
roll underneath, (or simply remove the baseboards and open the doors each time to permit
accessibility if removing the doors is impractical or unappealing).

•

Insulate pipes under the sink to prevent burns to the legs.

Counters
•

Counter height should be 31-34 inches, with 28 inches of clearance underneath to allow
wheelchair accessibility. This can be variable based on power wheelchair vs manual
wheelchair. All designs should be based on individual’s specific needs.

•

Individuals may decide to install a multi-level counter for accessibility at sitting and
standing levels.

•

Shelves should be no higher than 54 inches from the finished floor and no lower than ten
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inches from the finished floor.
•

Remove doors under counters to allow adequate space for a wheelchair to roll
underneath, (or simply remove the baseboards and open the doors each time to permit
accessibility if removing the doors is impractical or unappealing).

•

Use sliding drawers under the counters for easier accessibility. Place items such as can
openers close to front of counter tops for easier accessibility.

Tables
•

Optimal table height is variable based on power wheelchair vs manual wheelchair

•

Tables with legs rather than pedestals provide greater accessibility for a wheelchair.

Laundry Room Modifications
•

Front-loading washers with pedestals are easier to access than top loading.

•

Recommend front-loading washer and dryer doors open in opposite directions for easier
transfer of laundry.

•

Control knobs on the front are easier to access than control knobs on the back.

•

Shelves should be no higher than 54 inches from the finished floor and no lower than ten
inches from the finished floor.

•

When possible a shelf or table for folding laundry at wheelchair level is recommended for
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ease of transport and storage.

Garage Modifications
•

The overall minimum garage width required for parking the car and opening car doors is
12 feet.

•

Allow at least five feet on each side of the vehicle if the individual transfers without the
use of a lift/ramp.

•

If a lift/ramp is used on the side of the vehicle, at least 12 feet of clearance must exist on
that side.

•

Often a ramp must be used to access interior doors in the garage. If so, the ramp may need
to wind around the edges of the garage to comply with ADA recommendations.

•

An automatic garage door opener is highly recommended

•

If a lift/ramp is used at the rear/tailgate of the vehicle, the garage must be at least 25 feet
long.
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Additional Helpful Hints
•

All recommendations on measurements provided are based on ADA guidelines and they
are just that, private residence do not need to follow ada, the home environement needs to
meet the needs of the individuals so please base modification on the individual’s specific
needs and follow your local building codes.

•

It is highly recommended that there be at least two wheelchair accessible entrances in the
home in case of emergency.

•

Make certain that all doors, especially exterior doors, can be opened and closed by the
individual in the wheelchair.

•

Make sure that good lighting exists inside and outside the home.

•

Install carbon monoxide and smoke detectors throughout the home.

•

A wide, smooth walkway around the outside of the home enhances accessibility and may
be critical in emergencies.

•

Remove all throw rugs.

•

Remove all clutter.

•

An intercom or baby monitor may facilitate communication from one room to another.

•

A low-pile carpet, tile, linoleum or wood floor improves wheelchair mobility.

•

Water temperature in the home should be less than 120 degrees Fahrenheit to prevent
burns. (Note: This can be accomplished using a thermostat control on the water heater.)

•

Telephone jacks should be available in every room or a cordless telephone used
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consistently.
•

Outlet and light switches should be a minimum of 18 inches and a maximum of 48 inches
from the finished floor.
The police and fire departments should be notified that an individual with a physical
disability lives in the home.

•

The dishwasher may be used for storage.

•

A rolling cart may be employed for transporting items such as food, drinks, laundry, etc.

•

Sliding items along counter-tops or transferring them from surface to surface makes
transportation of items easier.

•

Never transport hot items on the lap or between the legs.

•

Do not sample foods while cooking because burns can occur when sensation is impaired.

Summary
In conclusion, these recommendations are not exhaustive, but are comprehensive. Keep in
mind that the measurements in this section are offered as guidelines only, and there may be
variability based on the individual, as well as on the types and brands of equipment. Creativity
and flexibility are the keys to successfully securing appropriate equipment and/or modifications
at each stage of the rehabilitation stay and during the community re-entry process. See Financial
Resources for funding options.
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Ramps
Ramps should be used when there are steps and where the thresholds are too high to
traverse with a wheelchair. There are two types of ramps: exterior and interior. Both types must
follow the same basic building standards set by the Americans with Disabilities Act (ADA), but
each has some special considerations.

Guidelines for Exterior Ramps
•

For every one inch in rise (i.e., height), there should be one foot (12 inches) in run (i.e.,
length). If a porch is 21inches high then the ramp should be at least 21 feet long at least.

•

Every 10 feet of ramp there should be a platform.

•

A platform should be installed when there at turns in the ramp for safety.

•

A platform should be used at the top and bottom of the ramp.
o

This permits the individual to begin and stop propelling on a level surface, and
allows space to open and close doors while on a surface that is not inclined.

•

The platform at the base of a ramp needs to be a level surface, preferably a concrete slab at
ground level.

•

All platforms should be at least five feet (60 inches) by five feet (60 inches). (Remember that
the turning radius for a wheelchair is approximately 60 inches.)

•

Ramps should have a two to four inch barrier on each side of the ramp/platform to prevent
the wheelchair from sliding off the edge of the ramp.

•

If the ramp is longer than five feet, handrails are required and should be approximately 32
inches high. Regardless of the slope, handrails are recommended.

•

Ramps should be a minimum of 36-60 inches wide inside the handrails and/or lips.
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•

A minimum of 18 inches next to the opening of a door is recommended.
Ramps should have a non-skid surface, (i.e., rubber mat or runner, sand mixed in paint,
textured roof paper, wet swept concrete, etc.).

•

Ramps may be constructed of wood, concrete or metal.

•

Ramps may be built or purchased pre-fabricated.

•

When a ramp does not seem feasible or if the cost of the ramp becomes significant it
important to consider alternative options such as a platform lift or elevator.

Guidelines for Interior Ramps
•

Guidelines that apply to interior ramps are the same as those for exterior ramps.

•

The ramp may be covered with carpet or another surface that matches the indoor surface.

•

It is important to consider all options when a making a home accessible, platform lifts and
elevators are good options and require less space than a ramp.

Example of a Ramp
An 18-inch step would require an 18-foot ramp. There should be a five-foot by five-foot
platform at the top and bottom of the ramp, with another optional platform ten feet down the
ramp.
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Helpful Hints for Building a Ramp
•

Always consider climate, durability, and safety.

•

Consider using fire-retardant materials.

•

Consider adding roofs to exterior ramps to protect against inclement weather.

•

Adequate lighting is recommended.

•

Portable ramps can be used until permanent ramps are built.

•

Carrying a small portable ramp in the vehicle may be helpful when visiting someone’s house
or entering an establishment that has steps.

Summary
In conclusion, following these guidelines and complying with ADA specifications may
prevent accidents and increase independence. For example, ramps may be steeper than the
recommended ratio. However, this may decrease an individual’s independence, create hardships
for the caregiver pushing the wheelchair, or possibly cause the individual to fall out of the
wheelchair. The rehabilitation team will assist the individual by offering recommendations about
types of ramps and the best placements for them.
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Chapter 19
Sports and Recreation
Recreation is an important part of life for everyone. Recreational activities should be fun,
achievable, and accessible. After an SCI, many individuals feel that their ability to participate in
recreational activities is limited. Although participation in sports and recreation may require adjustments in techniques, adaptations or special equipment, many resources are available to facilitate recreation. Throughout this chapter are examples of adaptive sports, but the options are not
limited to only the sports discussed.

Accessible Recreational Activities
Aerobics
Aerobics provides a way to perform cardiovascular exercise and decrease stress. Aerobics can be done individually or in a group setting, in a wheelchair or standing, and the cardiovascular exercises can be adjusted to individual abilities. Numerous books and videos are
available for instruction. Examples of aerobic exercises are: rolling around a track, different
sports, swimming, biking and hand cycling.
Basketball
Wheelchair basketball began 50 years ago in a Veterans Administration (VA) hospital.
At present, the National Wheelchair Basketball Association (NWBA) has 150 teams and 2,000
members worldwide. The NWBA is open to anyone who is unable to stand to play, and many
universities/colleges have wheelchair basketball teams. The three different classifications are:
•

Class I: T11 and up

•

Class II: T12 to L1
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•

Class III: Amputation or severe orthopedic injury

Bowling
Two different types of wheelchair bowling leagues are available. The “Up and Down
League” includes individuals who are in wheelchairs but can also ambulate/stand. A separate
league is available for individuals who are wheelchair bound. The American Bowling Congress
sanctions both leagues. The American Wheelchair Bowling Association (AWBA) publishes a
book and produces a video entitled “Wheelchair Bowling,” which explains in detail the techniques of bowling and the equipment available to engage in this activity. Bowling alleys typically have special ramps available for rolling the bowling ball down the alley for those who cannot
swing the ball. Always call the bowling alley to inquire about ramps and wheelchair accessibility
to the lanes.
Fishing
Planning is the key to any successful fishing trip. It is important to contact state parks or
marinas regarding accessibility. Additionally adaptive equipment is available that can promote
independent functioning. Several national organizations sponsor fishing programs and tournaments throughout the year, as well as all-inclusive fishing trips.
Football
Wheelchair football is open to men and women who have paraplegia, quadriplegia, or
amputations. Generally, six players are on each team and all the players are receivers. Primarily
a passing game, field goals and punts are also passed. A tackle occurs when two hands are
placed on the upper-body of the ball carrier. Participants must be securely strapped into their
wheelchairs and must keep their buttocks in the wheelchair. No formal organizations exist and it
is a sport that is not widespread.
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Gardening
Many individuals enjoy gardening, and it is a leisure task that can be made accessible for
almost all individuals with an SCI. Many resources are available with information concerning
adaptive gardening techniques and equipment.
Golf
Golf is popular and easy to play for those with an SCI. Although golf can be played from
the wheelchair, wheelchairs typically are not allowed on the greens. Golf carts are available that
have been adapted for use with hand controls. They accommodate one person and the seat swivels, enabling the user to swing the club from the cart. There also are adaptive golf clubs that are
designed to keep the head of the club level when the golfer is seated. Clinics, workshops, and
seminars for golfers who are disabled are offered frequently.
Hand Cycling
Hand cycles are bicycles with three wheels that are propelled using the hands. They have
adjustable gears and are portable, weighing less than 40 pounds. Hand cycling can be performed
alone or competitively and is a great cardiovascular activity. Most models can cost between
$2,000 and $3,000.
Hunting
Most states have programs for hunters with disabilities. For example, such individuals
may qualify for special seasons and may be allowed to hunt from a vehicle on or off road. A special license is required and it is important to contact the appropriate state agencies (Hunting and
Wild Life Department). Additionally, a variety of adaptive hunting equipment is available for
individuals with an SCI and disabilities.
Road Racing
Road racing is a sport that occurs during city races and marathons with wheelchair divi208

sions and there are no classifications. Local running clubs have information and can supply referrals for training and proper techniques. The only equipment needed is a racing wheelchair.
Extremely lightweight, these chairs range in price from $2,500 to $3,500.
Rugby
Rugby is a mix between basketball, hockey, football, and volleyball. When this sport is
played by individuals with quadriplegia, it is called “Quad Rugby.” It is the fastest growing
adapted sport. Currently, there are 50 teams in the USA, and any person with quadriplegia who
can push his/her own manual wheelchair can play. Caution should be taken, as this sport can be
rough.
Sailing
Sailing is a relaxing and enjoyable outdoor water sport. A variety of adapted sailboats for
different levels of abilities are available. The Freedom Independence 20 is a boat designed specifically for disabled sailors. It is equipped with two swivel seats, and all lines lead to the cockpit. The 2.4-meter boats are for competitive sailing and the sailor sits low in the center of the
cockpit. All lines are easy to reach and steering is controlled by a joystick or foot pedals. The
“Hobie Cat” is a boat that gains speed through the sails. Good upper-body strength is needed to
sail the “Hobie Cat.” A special seat called a trap seat enables individuals with quadriplegia to use
the new Hobie 16. Sailing equipment may be rented or owned. Sailing lessons are available for
people of all abilities in most parts of the country.
Scuba Diving
Scuba diving is challenging and can be scary, but also can be exciting and enjoyable because of the sense of freedom (i.e., weightlessness under water). Equipment can be purchased or
rented, and classes are available for certification. Always inquire about these programs, because
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not all certification courses have the specialized staff needed to certify individuals with disabilities. Classes are typically expensive and diving with a “buddy” is required.
Snow Skiing
Alpine or downhill skiing is an exciting and fun sport that can be made accessible to individuals with an SCI. Two types of adapted skis are available, the mono-ski and the Bi-ski. The
mono-ski is an adapted ski that steers with outriggers. The skier sits in a bucket style seat with
the legs positioned in front. The Bi-ski is for individuals with quadriplegia and offers more stability with two-bucket seats, one for the buttocks and the other for the feet. The skier is strapped
in and uses outriggers for steering. In addition to downhill skiing, cross-country or Nordic skiing
also may be enjoyed by individuals with an SCI. The Nordic sit-ski requires upper-body strength
and endurance. Snow skiing is easy to learn, but it is physically demanding. Although most resorts comply with the Americans with Disability Act (ADA), this does not ensure the presence of
professional ski instructors who are knowledgeable about teaching skiers with disabilities. Inquire about the availability of special programs for individuals with disabilities at the various ski
resorts.

Swimming
Swimming offers virtually endless benefits for health and well-being. It is inexpensive,
requires almost no equipment, and generally is accessible for individuals with an SCI. Most local
health clubs and YMCAs are accessible and many YMCAs offer adaptive swimming programs.
Tai Chi
Tai Chi is a traditional Chinese wellness practice. Tai Chi translates to mean, “Grand Ultimate.”
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It was originally developed both as a martial art and as a form of meditative movement. Tai Chi
as an exercise practice can be referred to as meditation with movement. It involves slow, flowing, dance-like motions coupled with deep breathing and mental focus. It can be completed in
sitting or standing. Tai Chi involves three basic principles for practice:
• body focus (posture and movement)
• breath focus (deep breathing)
• mind focus (meditative components)
The practice of Tai Chi as meditative movement is said to produces balance internally for healing, stress reduction, longevity, and personal tranquility. Traditional Tai Chi is performed as a
highly choreographed, lengthy, and complex series of movements. Qigong (a similar, older practice) is typically a simpler, easy to learn, more repetitive practice. The Tai Chi used in medical
research is often a “modified” Tai Chi making the movements more like traditional Qigong exercises that are simple and repetitive. Research on Tai Chi has found that it improves the following:
•

bone density

•

heart benefits including reduced blood pressure and heart rate

•

lung benefits including improved aerobic capacity

•

physical function including strength, core stability, and range of motion

•

falls and balance

•

quality of life

•

self-efficacy

•

patient reported outcomes including pain reduction

•

psychological symptoms including anxiety, depression, and mood
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•

sleep quality

•

immunity related responses

Tai Chi can be helpful for individuals with SCI. It can be done safely while sitting in either a
manual or power wheelchair. Along with the various health benefits mentioned, Tai Chi can be
used to strengthen weak muscles, improve range of motion, increase core stability, and improve
sitting balance for those with SCI. Tai Chi has the potential for achieving multiple health benefits, involves minimal cost, and is a safe gentle form of exercise for individuals with SCI. Tai
Chi is growing in popularity. There are classes, videos, and books available on Tai Chi in sitting
or standing that will get you started with this practice
Tennis
Wheelchair tennis is challenging, exciting, and is the most popular sport among the SCI
population. Thirty countries belong to the International Wheelchair Tennis Federation (IWTF)
with 100,000 registered players worldwide. There are 55 wheelchair tennis tournaments sponsored each year, including the U.S. Open. Anyone with paraplegia or quadriplegia, or anyone
who uses a manual or a power wheelchair can play. The rules are the same for both wheelchair
tennis and non-disabled tennis. The only exception is that two bounces within the court are allowed for the player in the wheelchair. Twelve levels of competition are available.
•

Five men’s divisions

•

Three women’s divisions

•

Quadriplegic divisions

•

One master’s division (40 +)

•

One junior division
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Water Skiing
This is a sport that most individuals with an SCI can resume or learn after injury. A ski
called a sit-ski is used. The individual sits with the buttocks in a cage, and the feet are secured in
a front strap. The ski rope can be attached to the ski or can be held by the skier. The other end of
the ski rope is attached to a quick release on the boat that can be released immediately when the
skier falls. The ski must be fit appropriately to the individual to allow him/her to easily come out
of the cage when a fall has occurred. Numerous ski clinics are available across the nation that are
affordable and typically include a day of activities and lunch.
Weightlifting
Weightlifting is a popular sport that can improve self-esteem, body image, general health,
and well-being. Special weightlifting equipment adapted for quadriplegics and wheelchairs can
be used (such as the Uppertone Gym), but sometimes modified weight lifting gloves are the only
adaptive equipment required.

Summary
In conclusion, sports and recreation are important for all people although individuals with
an SCI often think this area is inaccessible. Many options are available, and it is important to
stay active and involved for overall health and well-being. Many of the activities listed above
can be done on a collegiate, national and/or even Olympic level. Many resources are available on
this topic, including the rehabilitation team (especially the recreational therapist) and the Internet.
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Travel and Vacation
The Americans with Disability Act (ADA), a federal law that went into effect in 1990,
ensures an individual’s right to equal opportunity in employment, public accommodations, and
transportation. Traveling and vacations are a broadening experience and should be both pleasurable and comfortable. In the past, the absence of accessible services made travel for individuals
with an SCI, or any other disability, almost impossible. Today, thanks to legislation such as the
ADA, millions of individuals with disabilities are able to travel with success and enjoyment.

Potential Barriers to Travel:
•

Wheelchair

•

Inaccessible transportation

•

Inaccessible accommodations

•

Inaccessible activities

•

Wheelchair malfunctions

•

SCI complications

•

Staff that are unable to address or fix accessibility issues

•

Lack of reliable information regarding accessibility of attractions

Common Mistakes:
•

Asking for handicap accessible vs wheelchair accessible

•

Not knowing bed height—too high or too low for transfers
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•

Not asking or knowing if there are wheelchair accessible rental vehicles or transportation
available

Possible Solutions of Easier Travel:
•

Have a backup manual wheelchair for your power wheelchair

•

Repair kit for cushions or an extra cushion

•

Extra tire tubes/knowing where the closest bicycle shop is located

•

Contact Taxi services for wheelchair accessible taxis

•

Empty your bladder before plane rides

•

Consider scheduling longer layovers to allow time to complete catherization

•

Join SCI travel forums

•

Personally contact accommodations/services

•

Have an emergency bag accessible—extra clothing catheter, etc.

•

Carry information card indicating you have a SCI with emergency contact and doctor information in case of an emergency

What kind of travel is available?
•

Rental Cars

•

RV

•

Buses

•

Taxis

•

Trains

•

Airplanes
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•

Ferries/cruises

Finding Information for Wheelchair Accessible Travel
Many travel agencies at the state and national level specialize in assisting individuals
with disabilities to make travel arrangements. Agencies such as these can assist with finding
transportation and accommodations, as well as planning vacation activities that are wheelchairfriendly. It is important to research travel agencies prior to using them. Other good travel resources are the National SCI Association (NSCIA) and the Internet.

Renting Wheelchair-Accessible Vehicles
Wheelchair-accessible vans can be rented. One such company is Wheelchair Getaways,
Inc. (also operating under the name Advantage Vans), which has more than 60 locations in major
cities and ships to almost any location with sufficient notice. Other companies are Wheeler’s
Accessible Van Rentals, Accessible Vans of America, Accessible Van Rentals, and Associated
Handicapable Vans. Most major car rental companies also have handicap-accessible vans and
cars with hand controls. Lastly, handicap-accessible recreational vehicles are also available for
rent. One company offering such services is El Monte RV Motor Homes Rental and Mobility,
Inc.

Helpful Hints for Renting Wheelchair-Accessible Vehicles
•

Make reservations at least 48 hours in advance.

•

Inform the company if hand controls are needed, and what side of the steering wheel on
which they should be mounted (consider purchasing portable hand controls).
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•

Inform the company of what type of vehicle is most suitable (e.g., two-door car, fourdoor car, mini-van, full size van, type of lift, etc.).

•

Request personal preferences for bench/bucket seats, removable seats, storage, etc.

•

Unless renting a vehicle on a corporate contract, the age limit is 25 years of age.

•

Most car rental companies provide handicap-parking permits, but consider taking a personal permit just in case.

•

Do not expect a new updated vehicle.

•

Carry a cellular telephone for emergencies.

•

Check with personal automobile insurance company to determine whether the use of
rented vehicles is covered by the existing policy.

•

Always inquire about the cost, as handicap-accessible vehicles typically are priced higher.

Airline Travel for Individuals in Wheelchairs
Airlines are not included under the ADA, but in 1986 the Air Carrier Access Act was
passed, which prevents discrimination by airlines against individuals with disabilities. The majority of airlines offer special services to individuals with disabilities. Inform the airline about
the type of disability and the accommodations required. Obtain the name of the reservations
agent in case problems arise. This is only applicable to travel in the United States. If he/she decides to travel internationally, each country has own regulations. When possible, try to use North
American companies for travel for international adventures.
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Helpful Hints When Making Airline Reservations
•

CALL and make reservations as far in advance as possible.

•

Inform the reservations agent that the traveler will be using a wheelchair and whether it is
manual or power.

•

Let the reservations agent know if any other assistance will be needed.

•

If there will be a need to use the restroom, ask for an aisle chair and special assistance
during the flight. An aisle chair, a narrow straight back chair with wheels, is designed to
fit in the aisle of an airplane and is used to assist passengers who are disabled.

•

Request a bulkhead and outside seat with a flip-up armrest.

•

Try to arrange for non-stop flights.

•

If non-stop flights are unavailable, leave additional time between flights to allow for connecting flights. Individuals in wheelchairs board airplanes first and unload last.

•

Confirm the request for special assistance or needs 48 hours prior to departure.

Helpful Hints When Arriving at the Airport
•

Be at the airport at least two hours prior to take-off to allow time to fill out luggage tags,
complete other necessary paperwork, clarify special requests and pass through security.

•

Name, address, and gate delivery tags must be on all equipment that is stowed.

•

Wheelchairs and other equipment must almost always be checked.

•

Sometimes a personal folding wheelchair can be stowed in the on-board coat closet, but
this is available on a first-come, first-serve basis.

•

Always check the wheelchair at the boarding gate and request that airline personnel bring
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it to the gate upon arrival.
•

Place an escort tag on the wheelchair if it is to be used between flights. A copy must be
given to the flight attendant.

•

Use gel- or foam-filled batteries on power wheelchairs and have paperwork available in
case questions arise. Batteries that are acid filled will be removed by ground crew and
packed in special containers for transport.

•

Tape clear instructions on the wheelchair or speak directly to the ground crew about how
the batteries should be disconnected and any other disassembly or special preparation for
transport.

•

If possible, perform catheterization or use the restroom prior to departure since airplane
bathrooms are not accessible.

•

If assistance is required with transfers on the airplane, give detailed instructions.

•

Sit on the wheelchair cushion on the airplane to protect it, and most importantly, to prevent skin breakdown.

•

With air-filled wheelchair cushions, the air pressure inside the cushion will change during the flight because of altitude changes. This same principle applies when traveling to
areas with varied altitudes.

•

Pack extra nuts, bolts, screws, tools, and an extra air pump for the wheelchair cushion.

•

Before landing, remind the flight attendant to have the wheelchair brought to the gate.

•

If any problems or damage to equipment occurs, speak to the “Complaint Resolution Officer” (CRO) for the airline.
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Cruise Line Travel for Individuals in Wheelchairs
Some cruise lines do offer accommodations for individuals in wheelchairs, but confirm
this prior to making reservations. It is also important to inform the cruise line of all the accommodations that will be required.

Hotel Accommodations for Individuals in Wheelchairs
Accessible hotel accommodations and other types of lodging are another important factor
to consider when making travel plans. Many options are available today for those who need special accommodations, but be prepared to ask detailed questions prior to making reservations to
ensure that the accommodations will meet personal needs. The following tips and recommended
questions may be helpful in completing travel arrangements.

•

Always speak directly to someone at the location where accommodations will be made.
The corporate reservations agent will not be able to give detailed information regarding
the specifics of the lodging accommodations.

•

If difficulty is experienced in obtaining answers regarding accessibility, ask to speak with
the general manager or the head of engineering/maintenance at the hotel.

•

Ask detailed questions including:
 How many designated handicapped parking spaces are available?
 How many of these parking spaces are van/lift accessible?
 How many wheelchair accessible rooms are available?
 How many of these are smoking or non-smoking?
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 How large are the beds in the accessible rooms?
 Do the beds have open or closed platform frames?
 Is a wheelchair accessible shuttle available to and from the site and the airport
(including a wheelchair lift)?
 Is an ADA standard wheelchair ramp located at two or more entrances?
 Is a lowered elevator panel available?
 Are there at least three feet of space available next to the bed for transfers?
 Are three prong outlets located in the room for power wheelchairs?
 Do the rooms have lowered light switches, plug-ins, and lowered peepholes?
 Are the rooms equipped with touch-tone telephones?
 Are the doors in the rooms equipped with lever or knob door handles?
 Do the rooms have roll-in showers, hand-held showerheads, and grab bars?
 Are tub transfer benches, raised toilet seats, bedside commodes, and grab bars
available to use?
 Is there space under the sinks for wheelchair clearance?
 How wide are the doors to the rooms and to the bathrooms?

What to do when you arrive
•

Have fun!

•

Check on accommodations for accessibility

•

Check restaurant/attractions for accessibility

•

Check on accessibilities for “adventure” packages or activities available

•

Use smartphone apps for accessible locations and travel forums
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•

Call ahead to attractions/restaurants so they are prepared with appropriate accommodations

Summary
In conclusion, attitudes towards people with disabilities are changing. New facilities are
being constructed, and existing buildings are being converted to accommodate individuals with
disabilities. Not only are the buildings more accessible for individuals with an SCI, but major
barriers to all aspects of travel also have been removed. For instance, some states require gas stations that offer both full and self-service options to provide full service to drivers with disabilities at the lower self-service price. Just because a disability exists in no way means that travel
and vacation are impossible. Anything can be accomplished with a little research and proper
planning.
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Driving and Transportation
For many individuals with an SCI, it is common to feel that driving is a thing of the past.
This is not necessarily true. Although driving may not be for everyone, it is certainly a possibility for most.

Driving After an SCI
•

Get medical clearance: This is necessary prior to beginning or resuming driving after an
SCI. The State Driver’s License Medical Advisory Committee requires forms to be completed by a physician and applicant. It is recommended that these forms be completed during the
rehabilitation process.

•

Handicapped parking permit: It is recommended that this be completed during the rehabilitation process.

•

Adapted driving program: Although this is not a mandatory step, it can be helpful.

•

Driving examination: Even if the individual was a licensed driver prior to the injury, the
driving portion of the driver’s test must be taken again prior to resuming driving, especially
for those who use adaptive equipment or adapted vehicles. These restrictions must be noted
on the back of the license. Insurance may not cover an individual if a driver’s test has not
been passed since the injury.

Accessible Vehicles and Adapted Driving
In order to make riding in or driving an accessible vehicle both safe and enjoyable, it is
important to address vehicle accessibility. Simply put, an accessible vehicle is one that can be
entered and exited with reasonable ease, can accommodate the special equipment of the individual, and can provide adequate safety measures for transportation and/or driving. The following
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are some considerations.
•

Is a car or van more desirable and/or accessible?

•

Will the individual enter or exit the vehicle independently or with assistance?

•

What is the best method to enter and exit the vehicle?

•

Is there adequate space to maneuver equipment?

•

Will the individual be a driver, passenger, or both?

•

If needed, are lock-downs available?

•

Always obtain recommendations from therapists or qualified rehabilitation personnel. Purchasing the wrong vehicle could be a costly mistake.
If there is a desire to drive after an SCI, an adapted driving program is recommended. An

adapted driving program can help in the following ways:
•

Identify and resolve vehicle accessibility issues.

•

Identify equipment needs.

•

Develop new driving skills.

•

Build safety and confidence while behind the wheel.
Possible equipment needs for driving include wheelchair lifts, hand controls and/or digi-

tal or touch pads to operate the gas and brake pedal, custom steering wheel attachments, shoulder
harnesses, wrap around mirrors, lock-down devices for the wheelchair and power controls to op-
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erate the seats, doors, windows, and locks.
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Identifying Other Transportation Resources
If an individual does not have the physical or cognitive ability to drive, is not of driving
age, does not have the desire to resume driving and/or does not have immediate access to an
adapted vehicle, it is important to identify other resources for transportation.
The Central Oklahoma Transportation and Parking Authority (COPTA) has many services available to individuals with disabilities. To use these services, an application must be
completed and returned to:
COPTA Metro Transit Office
300 SW 7th
Oklahoma City, OK 73109
405-235-RIDE
To be eligible for these services, a COPTA paratransit identification card must be in
hand. All services have assigned fees that vary.

Special Services Offered Through COPTA
•

Share-A-Fare: In coordination with local taxi companies, this service is designed to provide
low cost transportation for the elderly and disabled. It provides taxi service through local taxi
companies at a 40% discount. Once approved, a coupon booklet can be purchased. The taxi
fare is paid with these coupons and must be used prior to the expiration date. This service
operates 24 hours a day, seven days a week. It offers curb-to-curb service to residents in
Bethany, Del City, Edmond, Midwest City, Moore, Nichols Hills, Oklahoma City, and The
Village.

•

Metro Lift: This service provides transportation to individuals who are unable to use the
regular fixed-route bus service. These vans, equipped with special lifts, operate in Oklahoma
City, Edmond, and Norman, on weekdays from 6 a.m. to 6 p.m. and on Saturdays from 9
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a.m. to 5 p.m. Regardless of age, a medical form is required as proof of disability. Metro Lift
provides curb-to-curb service. Special assistance with transfers in and out of the home or
destination site are not provided. If assistance is required to get to/from the van, other arrangements must be made.
•

Discount Bus: This service provides fixed-route bus transportation at a 50% discount. Being
60 years of age or older is an automatic qualification for this service. If under 60 years of
age, a Medicare card must be presented and/or a medical form must be completed and approved.

•

Lift-Equipped Buses: Provided for anyone who is approved for the Discount Bus service.
Anyone who must use a lift-equipped bus should call 24 hours in advance to request a fixedroute, lift-equipped bus on the intended route.

•

Supplemental Transportation for Elderly and Disabled Persons (STEP): This is a donation-based, fixed-route service sponsored by the Automobile Association of America (AAA)
for individuals 60 years of age or older or for individuals with a disability. A medical form
must be completed and approved for the service. STEP services are available in each quadrant of the Oklahoma City metropolitan area and reservations must be made 24 hours in advance.

•

Cleveland Area Rapid Transit (CART): This service operates mainline bus routes around
the University of Oklahoma and the City of Norman on weekdays and Saturdays.

•

CART Paratransit Service: This service operates lift-equipped vehicles and provides transportation within the City of Norman. Eligibility is similar to the Metro Lift Service in Oklahoma City.

•

Interim: This program, sponsored by AAA, can be set up only through a social services
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agency. It is a one time only service providing transportation for necessary trips. It is intended for individuals who have exhausted all other possible modes of transportation and who
have little or no money. Contact phone number: 405-297-3705
•

Retired Senior Volunteer Program (RSVP): This organization consists of local retired residents who volunteer to transport individuals with disabilities to medical appointments. Contact phone number: 405-605-3106.

•

Med Van/Med Ride: This service provides a van equipped with a lift for transportation to
the destination of choice, for a fee.

•

Metro Transit: OKC Discount 235-7433 (Ride).

•

Metro Lift: Evening and Sunday 688-6552.

•

Metro Lift OKC: $2.50 one way or $5.00 both ways.

•

El Reno Transport: 262-1968.

•

Metro Transit Norman: 325-2278.

•

Metro Lift Norman: 325-5438.

•

National Patient Travel Hotline: 800-296-1217 or www.patienttravel.org.

•

Sooner Ride for Medicaid recipients: 877-404-4500.
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Obtaining a Handicapped Parking Permit
To obtain an application for a handicapped-parking permit, contact a case manager/social
worker, a tag agency, or the Department of Public Safety.
•

First time permit: After obtaining an application, the top portion is completed by the applicant/caregiver and a physician completes the remaining portion. The application is mailed to
the address located at the bottom of the application and no fee is required. Allow ten working
days for processing and for the permit to be mailed to the address on the application.

•

To renew a permit: Obtain an application and repeat the above process.

•

To replace a lost or destroyed permit: Obtain an application and complete the top portion.
Give a brief description of the disability and the name and phone number of the physician
who will be ordering the lost or destroyed permit. Include the address on the previous permit.
There is no need for a doctor’s signature, but there is a $2.00 processing fee. Mail the application to the address located at the bottom and allow ten working days for processing. A new
permit will be mailed to the indicated address.

Renting Handicapped-Accessible Vehicles
Handicapped-accessible vehicles can be rented. For detailed information on this topic,
see the section on Travel and Vacation. If a rental vehicle is desired while still in rehabilitation,
most companies that adapt vehicles also rent them. This information can be obtained from the
rehabilitation team or found in the telephone book.
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Driving and Transportation Resources
Dan Lutz Rehabilitation
Driving Program
834-3877
www.danlutz.org
Handicap Aids of Oklahoma, Inc.
223 W. Britton Road
Oklahoma City, OK 73114
405-842-0511
Newby Vance Mobility
P.O. Box 400
Guthrie, OK 73044
405-282-2113
Handicapped Vehicle Services Unlimited
P.O. Box 470350
Tulsa, OK 74147-0350
918-622-8400
American Automobile Association (AAA)
The Handicapped Driver’s Mobility Guide
1000 AAA Drive
Heathrow, FL 32746-5063
407-444-7962
Center for Rehabilitation Science and Biomedical Engineering at Louisiana Tech University
P.O. Box 3185
Ruston, LA 71272
318-257-4562
Handicapped Driver Systems, Inc.
1349 Old Hwy 41, Suite 160
Marietta, GA 30060
800-444-9100
Gresham Driving Aids, Inc.
30800 Wixom Road
P.O. Box 930334
Wixom, MI 48393-0334
800-521-8930
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Ford Mobility Motoring
P.O. Box 529
Bloomfield Hills, MI 48302
800-952-2248
GM Mobility Program
P.O. Box 9011
Detroit, MI 48202
800-323-9935
National Mobility Equipment Dealers Association (NMEDA)
909 E. Skagway Ave.
Tampa, FL 33604
800-833-0427
Volkswagen Mobility Access Program
Automated system, no address
800-444-8987
Vantage Mobility International
5202 S 28th Place
Phoenix, AZ 85040
800-348-VANS
800-348-8267

231

Chapter 20
Nutrition
Nutrition is the ingestion of food and the absorption of nutrients by the body. The body
uses nutrients for energy, building tissue, repairing tissue, and regulating complex body
processes. Essential nutrients are carbohydrates, proteins, fats, vitamins, and minerals.
Additionally, water helps to maintain fluid balance in the body and facilitates transportation of
nutrients within the body. With an SCI, protein, water, and fiber balances are compromised. It is
vital for individuals with an SCI to be aware of the extent to which their injury interferes with
the recommended nutritional intake.
It is also important to remember that nutrition effects weight management. Initially after
injury, there is typically drastic weight loss because the amount of energy/calories that the body
requires to assist in healing is increased. Overtime however, the amount of energy required
decreases and so does an individuals level of activity and muscle mass. This is why it is
important to be conscious of the food consumed from the beginning. It is important to avoid high
caloric foods with low nutritional value.

Basic Nutrition
A balanced diet can be achieved by eating a variety of foods from the four basic food
groups. The four food groups and the amounts to be eaten for the non-injured population are
listed below. These are offered for comparison to other amounts discussed later in this chapter.
•

Meat group: Eat two to three servings daily. A serving is three ounces.

•

Milk group: Eat or drink two servings daily. A serving is eight ounces of milk or one and
one-half ounces of cheese.
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•

Fruit & vegetable group: Eat five servings daily. A serving is one-half to one cup of raw or
cooked fruits and vegetables.

• Breads & cereal group: Eat four servings daily. A serving is one slice of bread, one-half
cup of cooked cereal or one-half cup of cooked noodles.

Importance of Fiber to Individuals with an SCI
Fiber serves as a natural laxative. It helps absorb water in the digestive system, making
the stool larger, softer, and easier to pass. A high-fiber diet helps prevent disorders of the
digestive system such as hemorrhoids, diverticulitis, irritable bowel syndrome, and other
inflammations and infections. A high-fiber diet also helps to prevent cancer of the colon and
rectum, and contains other disease-fighting nutrients such as vitamins A, E, and Selenium. A
high-fiber diet is necessary for individuals with an SCI to keep bowel functions regular.
Sources of Fiber
•

Whole grains

•

Fresh fruits

•

Vegetables

•

Popcorn

•

Breads

•

Rice

•

Cereals

• Potatoes with skins

•

Legumes

Fiber Dietary Recommendations for Individuals with an SCI
•

Fourteen grams or four servings per day for someone without an SCI.

•

Thirty-five grams, or ten servings per day for someone with an SCI.

•

Drink eight to ten, eight-ounce glasses of fluid per day with this fiber increase.
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Importance of Protein to Individuals with an SCI
Protein is the basic building block of all cells. It helps maintain healthy skin and bones by
building and repairing cells, muscles, and other body tissues and for fighting infections. For
individuals with an SCI, protein is vitally important. Due to the high risk of decubitus ulcers
(bedsores) in this population, protein is an important part of nutrition to help heal tissue.
Sources of Protein

•

Meat

•

Cheese

•

Poultry

•

Legumes

•

Fish

•

Eggs

•

Milk

Protein Dietary Recommendations for Individuals with an SCI
•

Fifty to 70 grams, or five to seven ounces of lean meat per day for someone without an SCI.

•

One hundred and twenty eight (128) grams, or 15-21 ounces of lean meat per day for
someone with an SCI.
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Importance of Fat to Individuals with an SCI
Fat is a major source of the calories that provide energy. It helps maintain consistent
body temperature and cushion vital organs against injury. Fat assists in the absorption of fatsoluble vitamins such as A, D, E, and K. Additionally, it enhances the taste of food and delays
hunger.
Sources of Fat
•

Butter

•

Milk

•

Shortening

•

Egg yolk

•

Oils

•

Fat between the muscle
fibers of meat

Fat Dietary Recommendations for Individuals with an SCI
•

Fifteen to 25 grams, or 30% of calories, per day for someone with or without an SCI.

•

Ten percent of the above should come from saturated fats (i.e., bad fat), for people with or
without an SCI.

•

Less than 300 milligrams of cholesterol per day (cholesterol is related to fat).

Importance of Carbohydrates to Individuals with an SCI
Carbohydrates provide energy for the body. This is accomplished when the body breaks
down carbohydrates into heat units to maintain body temperature, and when proteins are
preserved in the body. Carbohydrates help the body use fat and are a source of fiber. They are a
basic component of DNA, RNA, nervous tissue, cartilage, and other body compounds.
Additionally, carbohydrates enhance the flavor of food.
There are both simple and complex carbohydrates. Complex carbohydrates contain fiber
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and many essential nutrients, as well as calories. Simple carbohydrates provide calories but little
nutrition. Therefore, it is important for individuals with an SCI to be aware of these nutritional
differences and the amount of carbohydrates that they need to eat.
Sources of Carbohydrates
Complex

Simple

•

Potatoes

•

Table sugars

•

Breads

•

Honey

•

Pasta

•

Syrups

•

Fruits

•

Legumes

•

Vegetables

•

Cereals

•

Milk
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Carbohydrate Dietary Recommendations for Individuals with an SCI
•

275-420 grams, or four servings, or 58% of total calories, per day for someone with or
without an SCI.

•

Greater ingestion of complex carbohydrates than simple carbohydrates.

•

If caloric intake is increased due to an SCI, then carbohydrate intake also should be
increased, specifically to enhance wound healing.

Importance of Water to Individuals with an SCI
•

The body is composed of 75-80% water.

•

Water aids in elimination and the prevention of urinary tract infections and stones.

•

It keeps the skin and lungs moist and elastic.

•

It helps the body absorb other nutrients.

•

It helps maintain body temperature.

•

When exposed to warmer temperatures, it is important to drink more fluids.

Sources of Water
All beverages contain water, but beverages with caffeine, alcohol, and citrus juices act as
diuretics (increase urination), causing dehydration. It is best to drink a variety of fluids and limit
caffeine consumption.
Fluid Dietary Recommendations for Individuals with an SCI
•

2,000-3,000cc per day, or eight to ten, eight-ounce glasses per day or eight ounces every two
hours while awake for someone with or without an SCI.

• Recommendations are dependent upon urinary residuals and catheterization schedule (see
Chapter 17: Bladder Care).
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Importance of Calories to Individuals with an SCI
Age, height, weight, sex, body structure, medical status, activity level, and climate
determine caloric needs. A decrease in appetite occurs with extended bed rest or inactivity,
thereby decreasing calorie and protein intake. Stored proteins are lost because they are broken
down for energy. For those with decubitus ulcers, even more calories and proteins are required
for healing. Normal ranges for adult males are 2300-2900 calories and adult females are 19002200 calories. A certified dietician can assist with caloric intake and nutritional requirements.
Acceptable Weight Ranges
Age, height, and body structure determine normal body weight. After an SCI, the appetite
often decreases, causing a loss in weight. When the appetite returns, it is easy to gain weight
because of a decrease in normal activities and a loss of muscle mass. Excess weight interferes
with mobility, limits activities of daily living, and increases the risk of heart attack and stroke.
Additionally, excess weight can increase the risk of developing decubitus ulcers because of the
added weight on the bones. However, being underweight causes a decrease in the ability to fight
infections, increases fatigue, and also exacerbates the risks of developing decubitus ulcers
because of the loss of padding around the bones.
A suggested ideal weight for individuals with spinal cord injury is different from the
recommended weight for a person without a spinal cord injury. For a person that is paraplegic
(paralyzed in the legs but not the arm) it is generally recommended to be

5-10 % less than

what the recommended height-weight charts suggested for non-disabled individuals. It is
recommended that individuals that are quadriplegic (have paralysis in both arms and legs) to be
10-15% less than what is recommended for general population. It is important to consult with a
physician and dietician about what weight is acceptable for you after a SCI.
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Difficulty Swallowing (Dysphagia)
Difficulty swallowing, known as dysphagia, can be a medical complication associated
with spinal cord injury. The muscles in your throat can be affected by a cervical spinal cord
injury. The muscles of the throat may become weak and unable to move food from the mouth
down the throat and to the stomach.
Calories are required for energy in order to perform daily tasks. When an individual is not
getting enough calories, they can become weak and begin having increased difficulty performing
daily tasks. Sometimes, a speech therapist will put a patient on a modified diet to help the patient
get the proper nutrients. These modified diets might include thickened liquids such as nectar
thick, honey thick, and pudding thick. The thickened liquids can help to prevent fluids from
entering the lungs and potentially cause pneumonia. Speech therapists will work with individuals
with swallowing difficulties to help strengthen those muscles by doing things such as vocal
exercises or electrical stimulation.

Medical Nutritional Supplements
Sometimes, individuals are not able to get enough calories when they are also
experiencing swallowing issues. In some instances, medical nutritional supplements are required.
This can include things such as a feeding tube, also referred to as a PEG tube or TPN. This can
allow for feeding directly into the stomach without involving swallowing. This supplemental
nutrition can provide nutrients needed to help heal as well as provide injury to perform daily
tasks.

Summary
In conclusion, individuals with an SCI should be aware of all nutritional aspects. Frequent
consultations with a physician and/or dietician should be obtained to assure optimal health.
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Chapter 21
Diabetes and Spinal Cord Injuries
It’s estimated that of the 25.8 million people in the United States that have diabetes, 7
million of these individuals (almost one-third) don’t know they have it! Rates of diabetes in
those with SCI injury are three times higher than the general population. Diabetes is a chronic
disease in which the body does not make enough insulin or make it correctly. When this happens,
blood sugar, called glucose, that is normally carried through the body for fuel builds up in the
bloodstream. This build up can cause high blood sugar, which causes damage to all the organs of
the body, especially the heart, eyes, kidneys, nerves and blood vessels. There are two types of
diabetes:
Type 1 (insulin-dependent) Diabetes

Type 2 (adult-onset) Diabetes

5% of cases

95% of cases

Starts in childhood or young adulthood

Increased risk in adults over 40

Type 2 diabetes is most concerning for SCI survivors. Individuals with SCI have an increased
risk of diabetes due to poor nutrition and lack of physical activity.
Symptoms of diabetes can be similar to those of other diseases or illness. This can make it very
hard to identify if it is truly diabetes.
Some of the most common symptoms include:
•

Dehydration

•

Excessive urination

•

Extreme thirst

•

Increased appetite
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•

Weight changes

Recognizing these symptoms can be very difficult after SCI due to bodily changes. For example,
using a catheter may make it difficult to identify “excessive urination” while other symptoms
could be a side effect of certain medications.
After SCI, the body may lose muscle quickly while gaining fat.These changes can alter an
individual’s metabolism and the way the body uses insulin. Early detection of these symptoms
can make a difference. Be sure and talk with your doctor about your risk for diabetes.

Risk Factors
The most important risk factor is age. 11.3% of the US population over 20 years old has
diabetes feel that people with SCI age faster than non-disabled people. If aging does speed up
after SCI, then diabetes may make its appearance sooner.
Other risk factors include: Family history of diabetes
•

Being overweight or obese

•

Inactivity or not enough exercise

•

Ethnicity-African Americans, Latinos, Native Americans and Asian Americans are at
increased risk

There are two tests used to figure out if you have diabetes fasting plasma glucose test (FPG) and
oral glucose tolerance test (OGTT) Being overweight or obese is directly linked to diabetes. This
is especially important for individuals with SCI because they often burn calories at a slower rate
and lose muscle mass due to the paralysis. This could lead to diabetes

Prevention
Weight loss and physical activity can delay having Talk to your doctor about other ways to
lower your risk.
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Some Simple Rules to follow:
•

Don’t do crash diets! Instead make simple changes in your eating habits.

•

Set a realistic weight-loss goal, such as losing 1 pound a week.

•

Aim for at least 30 minutes a day of physical activity.

Treatment
Diabetes is managed by keeping blood glucose levels as close to normal as possible
through diet, exercise, oral medications and, when necessary, added insulin.
Most people learn to check their own blood sugar levels and to adjust their diet, exercise, and
insulin doses. They can also read their body’s built-in warning signs or symptoms of changes in
the insulin glucose balance. Your nurse and healthcare team can help you learn these things
before you go home.
Diets are custom-tailored for each individual. During your rehabilitation stay, a dietician
will help educate you on your specific diet.
Here are some general dietary guidelines:
•

Always eat at a regular time; avoid skipping meals.

•

Keep healthy snacks handy to avoid hunger and high glucose levels.

•

Avoid sweets and desserts.

•

Limit simple carbohydrates choosing complex ones instead.

•

Limit fats—especially saturated onesLimit alcohol consumption.

•

Diets high in fiber help decrease glucose levels.

•

Choose water over diet or other calorie-free drinks avoiding artificial sweeteners.
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Exercise and physical activity also help. When aerobic capacity improves, so does glucose
tolerance. Although exercise and physical activity help, this can be difficult for individuals with
SCI. Your therapists will provide you with a home exercise program specific to you before you
go home. A routine exercise plan can help you cope with stressors, which can aggravate diabetes.
Sleep plays a key role in controlling your weight. If possible, adjust your busy schedule to allow
for enough sleep.

Complications
Most complications involve the circulatory system (veins and arteries). Problems with
circulation can create eye or vision changes and heart problems. Regular vision checkups and
monitoring your heart rate and blood pressure are crucial.
Not enough circulation to the legs and feet can also cause complications. Watch your skin
closely. All individuals with SCI are prone to skin breakdown, but those with diabetes are even
more at risk for wounds on their feet. Foot and skin care are vital Do skin checks twice daily for
signs of skin breakdown. If problems go untreated, your legs or feet may need to be amputated.
Look for professionals who understand SCI as well as diabetes, starting with your
healthcare team. Learn as much as you can. You can take responsibility by following your
doctor’s recommendations: learn to check your own glucose levels, take prescribed
insulin/medication, adjust your diet, and exercise.

Summary
It is true that there is a higher incidence of diabetes among SCI survivors. Because SCI
survivors have the same causes and risks as non-disabled people, they can benefit from the same
lifestyle changes. Nutrition, exercise, and weight loss are the three keys to preventing diabetes.
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Chapter 22
Exercise Programs
Physical fitness is important for any population, but it is extremely important for
individuals with an SCI. Health is a combination of physical, mental, and social well-being, not
just the absence of disease. The best way to stay fit is to combine muscle strengthening,
flexibility, and cardiovascular exercise into a lifetime fitness program.

Muscle Strengthening
Muscle strengthening is the force of muscles against movable and non-movable objects.
A muscle must be overloaded with resistance to increase the muscle’s power and mass.
Muscle Strengthening for Individuals with an SCI
When some of the muscles in the body are paralyzed, other muscles in the body have to
become stronger to assist with movement, mobility, and activities of daily living. Some muscles
are only partially innervated by the nerves, so these muscles must be strengthened to their fullest
potential, but can only be as strong as the number of muscle fibers innervated. Lastly, muscles
that have no movement are more than likely not innervated by nerves at all, therefore cannot be
strengthened.
Another factor to consider in the importance of strengthening is the high incidence of
osteoporosis in individuals with an SCI. Resistive movements performed in strengthening
exercises place stress on the bones making them stronger and decreasing osteoporosis.
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Some Ways to Perform Strengthening
•

Weight machines

•

Resistive putty

•

Dumbbells

•

Wrist weights

•

Barbells

•

Resistive bands

Adaptations may need to be made for some individuals to facilitate use of these devices.
A weight machine designed specifically for individuals with quadriplegia also is available. It can
be used from wheelchair level and can be adjusted even without the use of hands. The
rehabilitation team will help determine which exercises are appropriate for each individual, as
well as recommend a home exercise program to continue with post-discharge.
Flexibility
Flexibility is the ability to move body parts through full range of motion without strain. It
entails having the proper amount of length in the muscles when the muscles are stretched.
Importance of Flexibility for Individuals with an SCI
For individuals with an SCI, some muscles need to have more than normal flexibility
while others need to remain tight. Flexibility is important when trying to reach the highest level
of independence possible for activities of daily living and mobility.
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Ways to Improve Flexibility
•

Self-range of motion (SROM): Exercises that are performed by the individual with the
injury.

•

Active-assistive range of motion (AAROM): Exercises that are performed by the
individual with the injury, with assistance from another individual.

•

Passive range of motion (PROM): Exercises that are performed by another individual to
the individual with the injury.
The rehabilitation team will help determine which exercises are appropriate for each

individual, as well as recommend a home exercise program to continue post-discharge.
Following the end of this section is an example of an exercise program. These pictures are not
all-inclusive.

Cardiovascular Training
Cardiovascular health refers to the health of the heart and the circulatory system. Large
muscle groups are used during exercise to increase the heart rate. To effectively exercise the
heart muscle, the heart rate must be raised to 60-90% of the maximum heart rate for a period of
20-40 minutes, three to five days a week. This type of activity is referred to as aerobic activity.
Maximum heart rate is determined by a formula (i.e., 220 minus one’s age). For persons
with health risks and/or those with disabilities, it is recommended to exercise within 40-50% of
the maximum heart rate.
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Importance of Cardiovascular Exercise for Individuals with an SCI
Cardiovascular exercise is an extremely important factor in the rehabilitation process and
staying healthy and active post-discharge. Because of a decreased ability to perform aerobic
exercise, cardiovascular disease is a leading cause of death in those with an SCI. During
rehabilitation, more emphasis is typically placed on functional activities and activities of daily
living that foster independence. However, it is important to remember lifetime fitness.
Simply performing daily living activities such as pushing a wheelchair do not require
enough energy or increase the heart rate sufficiently to improve cardiovascular fitness. A specific
fitness program must be developed. An important first consideration is medical and physical
condition before beginning an exercise program.
Benefits from Cardiovascular Exercise
•

Increased endurance for daily activities

•

Reversal of the loss of muscle mass, strength, and joint flexibility

•

Decreased risk of depression and anxiety

•

Decreased risk for cardiovascular disease

•

Improved blood circulation

•

Weight control

•

Improved appearance and self-image

•

Improved bowel/bladder programs

•

Enhanced sleep
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Ways to Improve Cardiovascular Status
•

Weights

•

Wheelchair aerobics

•

Circuit training

•

Swimming

•

Cycling

•

Wheelchair propulsion

•

Arm bike

Getting Started with an Exercise Program
•

Discuss with physician: The physician will perform a physical examination and make sure it
is safe to exercise. He/she will recommend safe exercises and explain any precautions.

•

Available time: How much time is available for exercise? The exercise program needs to
include a warm-up period, stretching, muscle strengthening, cardiovascular exercise, and a
cool-down period.

•

Consider goals: Consider the main area of interest, whether it is strengthening, stretching,
cardiovascular, weight management, etc.

•

Contact a professional: A professional can help develop an appropriate fitness program.
Good contacts are therapists, exercise physiologists, and health and wellness specialists. For
specific precautions following an injury, it is important to contact a therapist or a physician.

•

Tour facilities: Ask several questions when touring exercise facilities. How far is it from
home? Are the employees friendly and knowledgeable? Are the doors wide enough? Are the
locker/shower rooms accessible? Is the equipment accessible? Do the personnel have any
experience with individuals who have an SCI?

General Exercise Precautions
Again, always discuss exercise precautions thoroughly with a physician and/or therapist
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prior to beginning an exercise program. The following are a few examples of some symptoms to
be aware of while exercising. If any of these occur, stop the exercise and contact a physician.
•

An increase or decrease in blood pressure

•

Joint pain

•

Headache

•

Tachycardia (i.e., racing heart rate)

•

Sudden increase in body temperature

•

Autonomic Dysreflexia (see Chapter 5: Autonomic Dysreflexia)
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Sample Home Exercise Program
Each individual has special needs; therefore, no single home program will suit everyone.
The therapy staff will assist with the development of individual programs to include exercises
and positioning needs. The following are some good tips and exercises that can be performed
during rehabilitation and after discharge from the rehabilitation center:
Exercise Tips
•

Do each exercise correctly

•

Do not compensate with other muscle groups

•

Do not strain

•

Maintain rhythmical breathing

•

Work on improving control
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Shoulder Flexion/Extension

Shoulder Adduction/Abduction

251

Shoulder Horizontal Adduction/Abduction

Shoulder Internal/External Rotation
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Elbow Extension/Flexion

Wrist Flexion/Extension
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Forearm Pronation

Forearm Supination
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Finger Flexion

Heel Slides
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Hip Flexion

Hip Internal Rotation

256

Hip External Rotation

Hip Extension

257

Hip Adduction/Abduction

Ankle Plantar Flexion/Dorsiflexion
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Summary
In conclusion, the rehabilitation team will instruct the individual on various exercises
related to health, strength, flexibility, cardiovascular endurance, as well as help him/her to obtain
other resources. It is extremely important for individuals with an SCI to exercise, and it is never
too late to begin. Studies have shown that even years after an SCI, benefits can be derived from
an exercise program.
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Chapter 23
Aquatic Therapy
Aquatics therapy is a modality that can help the individual with an SCI improve
functional status more quickly and effectively. Water reduces friction and gravity; the things that
make it more difficult to move on land. The aquatics modality can be beneficial in and out of
therapy and is a good environment for an individual with an SCI to exercise.

Benefits of Aquatics
•

Increased strength and range of motion

•

Enhanced motor control

•

Improved self-esteem and body image

•

Maintenance and/or improvement of cardiovascular fitness

•

Increased balance and trunk control

•

Decreased abnormally high tone and spasticity

Contraindications
Any individual with an SCI, who is medically stable and does not have any of the
following contraindications, is appropriate for aquatic therapy.
•

Incontinence: Bowel and/or bladder are not under control.

•

Large open draining wounds: Small wounds can be covered with a watertight dressing.
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•

Lung capacity below 1.0 liter: Otherwise, the exertion of pressure on the chest by the water
is too great, causing the individual to be at risk for loss of consciousness.

•

Infections: The water makes urinary tract, respiratory, and other infections harder to cure.

•

Uncontrolled seizures: These are dangerous in water.

•

IV’s: Water and/or chemicals inside an IV site will cause an infection.

Some Special Considerations
•

Orthoses and/or braces: Typically these can get wet, but seek clarification from an
orthotist. Additionally, have extra linings or collars to alternate with wet ones.

•

Abdominal binders: These can get wet, but have an extra one to use.

•

Seizures: Must be medically controlled and a life vest may be required.

•

Tracheostomy: Once it is capped, it can be covered with a watertight dressing, but the
physician must approve of this practice.

•

Menstruating: Internal protection must be used before entering the water.

•

Foleys, suprapubic, and condom catheters: Foley bags should be emptied immediately
before entering the pool. A suprapubic opening may be covered with a watertight dressing.
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Differences between Land and Water Therapy
Land
•

Muscle strength must be sufficient to move body parts against gravity without resistance.

•

Muscles are strengthened only in the ranges in which they can be moved. Limited range
equals limited strengthening.

•

Compensation occurs in which stronger muscles try to help weaker muscles.

•

Improving cardiovascular fitness requires some type of aerobic activity, which is more
difficult in a wheelchair.

Water
•

Gravity and friction are decreased; therefore body parts can be moved with very little
strength.

•

Increased range of motion can be achieved in water. More range equals more strengthening.

•

Compensation is decreased or eliminated in water; therefore weaker muscles can “kick in”
without straining.

•

Swimming is an excellent aerobic conditioning exercise.
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Water Safety Skills and Their Importance
Water safety skills are very important to learn. With an SCI, mobility is difficult. Because
of this, adaptive techniques must be used in the water in order for an individual to get his/her
face out of the water when needed. The following safety skills are important.
•

Bobbing: Putting the face into the water while blowing bubbles. This builds confidence and
teaches rhythmical breathing for later swimming skills.

•

Supine recovery: Teaches individuals how to move from floating on the back to a standing
position safely. This also is a good exercise for the abdominal muscles.

•

Prone recovery: Teaches individuals how to move from floating on the stomach to a
standing position safely. This also is a good exercise for the abdominal muscles.

•

Rolling: Teaches individuals how to roll from the stomach to the back and vice versa. This is
a crucial skill if the individual is unable to extend or turn the neck far enough to get a breath
when face down.

•

Changing directions: Enables individuals to control the direction of the path when
swimming.
Some individuals with an SCI may not be able to perform some or all of these activities.

It is imperative that these skills be taught, and that outside of the rehabilitation center, caregivers
or friends are aware of the presence of absence of such skills. This will allow them to pay closer
attention in case of an emergency.
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Mobility that can be Achieved in the Water
Sometimes it may be possible to develop independent mobility in the water when it
cannot be done on the land. Again this is because of the decreased friction and gravity.
Hopefully, these abilities will be able to be transferred over onto land. The following are some
examples.
•

Walking or standing: These require less trunk and leg strength in water than on land. With
the support of water, less assistance is required. Confidence also is improved because of a
decreased risk of falling. If there is a fall, there is little chance of injury.

•

Swimming: This may require some type of floatation device. When in the water, less
strength in the arms and the legs is required for increased range of motion.

•

Rolling: Less trunk, arm, and leg strength is required in the water than on land. With the
support of the water, it is possible to learn adaptive techniques for rolling.

•

Sitting: Less overall strength and assistance is required to sit in the water. This activity
assists with teaching the ability to find balance and one’s center of gravity.
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Overcoming a Fear of Water
The water is a great place to work and have a good time. However, it can be frightening,
especially for someone with an SCI, and even more if the individual was injured in a water
incident. Following is a list of ideas that may help to overcome a fear of water:
•

Learn appropriate safety skills

•

Use floatation devices

•

Use assistance until comfort level improves

•

Begin in a safer environment such as a pool

•

Slowly increase the amount of time in the water

Sample Home Aquatic Program
Each individual has special needs; therefore, no single home program will suit everyone.
The aquatic staff will assist with the development of individual programs. The following are
some good tips and exercises that can be performed after discharge from the rehabilitation
center:
Exercise Tips
•

Do each exercise correctly

•

Do not compensate with other muscle groups

•

Do not strain

•

Maintain rhythmical breathing

•

Work on improving control
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Angel Float
For the following exercise, use a floatation vest or device if needed.
1. Float on the back.
2. Keep the arms in the water.
3. Move the arms out to the sides until they are overhead, and then back to the sides.
4. Repeat.
Elbow Extension
For the following exercise, use floatation devices on the wrists.
1. Float on the back.
2. Lower the elbow into the water.
3. Keep the upper part of the arm against the side and do not let it drift out.
4. With the elbow in the water, straighten the elbow until the arm is pointing to the bottom
of the pool.
5. Slowly bend the elbow back to the beginning position.
6. Repeat.
Elbow Flexion
For the following exercise, use a floatation device under the legs and/or feet to keep them
from sinking.
1. Hold onto a rail or the side of the pool with both arms, preferably at or below the water
surface.
2. Float on the stomach.
3. Pull toward the wall then push away.
4. Repeat.
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Sitting Balance
1. Sit on a chair or bench so the feet are flat on floor and hips are at 90 degrees.
2. Use the side of the pool to help regain or maintain balance.
3. Practice sitting without support.
4. Initially, place the hands on the knees.
5. Progress to balancing by moving the arms in the water.
6. Progress further by balancing with the arms across the chest.
7. When mastered, have someone make waves and turbulence in the water.
Bicycling
For the following exercise, use a floatation device under the arms and shoulders to float
in a reclined sitting position.
1. Bicycle the legs forward and backward.
2. Make big round circles.
3. Repeat.
Scissors
For the following exercise, use a floatation vest or device if needed.
1. Float on the back
2. Keep the hips near the surface of the water.
3. Keep the knees straight throughout the exercise.
4. Move the legs out to the side, and then back together again.
5. Repeat.
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Forward Scissors
For the following exercise, use a floatation vest or device if needed.
1. Float on the back.
2. Keep the hips near the surface of the water.
3. Keep the knees straight throughout exercise.
4. Press one leg down into the water, and then slowly bring it back up.
5. Alternate the legs.
6. Repeat.
Curls
For the following exercise, use a floatation device under the shoulders for support.
1. Bring both knees to the chest.
2. Tuck the chin toward the knees as they come up.
3. Return to beginning position.
4. Repeat.
Diagonal Curls
For the following exercise, use a floatation vest or device if needed.
1. Float on the back.
2. Bring both knees toward the right shoulder, and then straighten the leg to the beginning
position.
3. Bring both knees toward the left shoulder, and then straighten the leg to the beginning
position.
4. Repeat.
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Standing Balance
1. Use the side of the pool to help regain or maintain balance.
2. Practice standing without support.
3. When mastered, have someone make waves and turbulence.
Walking
For the following exercise, walk in chest-high water.
1. Start by holding with one arm to the side of the pool or railing.
2. Then walk without holding onto a support system.
3. Make sure the heels land first when taking steps.
4. Practice taking long, even steps.
5. Try to keep the legs from crossing and the feet from landing too far apart from each
other.
Entering and exiting the water has not been mentioned in this section. Although in
rehabilitation there is a mechanical lift, there are other options. If appropriate, the aquatics staff
will instruct the individual on various ways to enter and exit the water. This is important because
rarely do community pools have mechanical lifts. Call community pools and ask if there are any
special devices for entering and exiting the water.

Summary
In conclusion, as stated earlier, aquatics is not appropriate for every individual with an
SCI. Even when an individual is not able to use aquatics during the rehabilitation stay, it is
hoped that it could be used either on an outpatient or community basis. Because safety is so
important, do not attempt getting into the water without appropriate instruction, and definitely
not without assistance.
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Chapter 24
Medications
Medications are used to treat specific symptoms, conditions, or medical problems. Prescription medications are available only following a written order by a physician who will include specific instructions. A pharmacist can only dispense medications according to the written
order of the physician. Over-the-counter medications do not require either a written order by a
physician or a pharmacist to dispense, but they come with specific instructions. Individuals with
an SCI often take many medications. It is important to understand medications, their interactions,
and their potential for side effects.

Medications: The Basics
•

Never use someone else’s medications.

•

Notify a physician if an allergic or unusual reaction occurs in response to any medication,
food, or other substance.

•

Notify a physician when following a low-salt, low-sugar, or any other special diet.

•

Notify a physician when pregnant, planning to become pregnant, or breastfeeding.

•

Notify a physician of any medical problems or medications that he/she does not already
know about.

•

Always follow specific instructions from a physician or pharmacist for prescriptions and
the directions included with over-the-counter medications.

•

Take oral medications with a full glass of water unless directed to do otherwise.

•

Some medications should be taken with food and some on an empty stomach. Be aware
of the differences.
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•

If taking a time-released medication, do not break, crush, or chew the medication before
swallowing.

•

Use a specifically marked measuring spoon or device to measure liquid medications.

•

If there are no children in the home, and it is difficult to open childproof lids or containers, ask the pharmacist for easy-to-open containers.

•

Always keep medications tightly capped in the original container.

•

Do not mix medications in containers.

•

Do not remove labels since they have directions for use on them.

•

Store all medications away from direct heat, light, and moisture.

•

Do not store medications in a refrigerator unless directed to do so.

•

Do not keep medications past the expiration date indicated on the bottle.

•

Discard any unused or unneeded medications by flushing them down the toilet.

•

Do not take any medication with alcoholic beverages.

•

Before having any type of surgery or procedure, including dental, inform the physician or
dentist about any medications that are being taken.

•

Keep a record of all medications being taken, including the name, dosage, times, purpose,
and length of time taken.

•

Do not stop taking a medication unless directed to do so by the physician. An unusual or
dangerous reaction could occur.
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Common Medications that maybe prescribed for Individuals with an
SCI
Baclofen
Baclofen, or lioresal, is used to treat muscle spasms/tone. The dosage of Baclofen is
gradually adjusted to the lowest effective level possible. Do not abruptly stop taking this medication. Dosage must be gradually reduced, then stopped, or it may cause hallucinations, increased
spasms, abdominal cramping, and fatigue. Combining this medication with alcohol will increase
the effects of the medication. It may take weeks to determine the effectiveness of Baclofen. The
most common side effects are confusion, dizziness, light-headedness, drowsiness, nausea, and
unusual weakness.
Zanaflex
Zanaflex, or tizanidone, is used to treat muscle spasms/tone. The dosage of Zanaflex is
gradually adjusted to the lowest effective level possible. Do not abruptly stop taking this medication. Dosage must be gradually reduced, then stopped, or it may cause unwanted side effects. Do
not take this medication with alcohol as it may increase the effects of the medication. The most
common side effects are drowsiness, dizziness, light-headedness, dry mouth, burning, prickling,
or tingling sensations, nausea, and vomiting.
Valium
Valium, or diazepam, is used to treat muscle spasms/tone. This medication may become
addictive, and should not be stopped abruptly. The dosage should be gradually reduced, then
stopped, otherwise withdrawal symptoms may occur. Symptoms of withdrawal include muscle
cramps, increased heart rate, increased sweating, depression, nausea or vomiting, trembling, irritability, nervousness, and confusion. Do not take this medication with alcohol because it will in-

272

crease the effects of the medication. The most common side effects are clumsiness, unsteadiness,
dizziness or light-headedness, drowsiness, and slurred speech.
Ditropan
Ditropan, or oxybutynin, is used to treat bladder spasms. Ditropan usually is taken on an
empty stomach with water, but the physician may recommend taking it with food or milk to prevent nausea and vomiting. Do not take this medication with alcohol because it may increase the
effects of the medication. Ditropan may cause the eyes to become more sensitive to light (i.e.,
photophobia). Wearing sunglasses and avoiding exposure to bright light may help. Ditropan may
prevent sweating, thereby increasing the risk of heat stroke during hot weather. The most common side effects are constipation, drowsiness, and dryness of the mouth, nose, and throat.
Neurontin
Neurontin, or gabapentin, is used to treat neurogenic pain. Neurontin may be taken with
or without food. Do not stop taking this medication abruptly because it may cause unwanted side
effects. The dosage must be gradually reduced then stopped. Do not take this medication with
alcohol because it will increase the effects of the medication. The most common side effects are
clumsiness, unsteadiness, dizziness, drowsiness, trouble with thinking, continuous uncontrolled
back and forth and/or rolling eye movements, blurred vision or double vision, trembling, and fatigue.
Zoloft
Zoloft, or sertraline, is used to treat depression. Should not use this medicine when taking
or have taken certain other medicines used to treat depression. Tell the doctor if are taking any
medicines for depression. This medicine interacts with a lot of other medicines. Tell the doctor
all the medicines are taking or have taken in the past 2 weeks. This medicine may make the sodi-
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um level in the blood low. Checks with the doctor right away if have headache, trouble concentrating, memory problems, confusion, weakness, or unsteadiness. Do not stop using this medicine suddenly without asking the doctor. The most common side effects are itching or hives,
swelling of face or hands, swelling or tingling in mouth or throat, chest tightness, trouble breathing, blistering, peeling, red skin rash, change in how much or how often you urinate, chest pain,
fast or pounding heartbeat, muscle stiffness, twitching, shaking, or uncontrolled muscle movements, painful prolonged erection, severe confusion, sweating, diarrhea, fever, unusual bleeding
or bruising, unusual thoughts, behavior, restlessness, nervousness, aggressive behavior, and anger.
Paxil
Paxil, or paroxetine, is used to treat depression. Should not use this medicine when taking
or have taken certain other medicines used to treat depression. Tell the doctor if are taking any
medicines for depression. This medicine interacts with a lot of other medicines. Tell the doctor
all the medicines are taking or have taken in the past 2 weeks.
This medicine is usually taken in the morning. May need to take this medicine for up to 4 weeks
before feeling better. The most common side effects are itching, hives, swelling in face or hands,
swelling or tingling in mouth or throat, chest tightness, trouble breathing, anxiety, agitation, restlessness, mood or mental changes, change in how much or how often you urinate, or problems
with urination, changes in behavior, confusion, weakness, muscle twitching, extreme lightheadedness, fainting, fast slow, or uneven heartbeat, fever, chills, or sore throat, numbness, tingling
or burning pain in hands, arms, legs, or feet, tremors, trouble sleeping or unusual dreams, unusual bleeding and bruising.
Effexor
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Effexor, or venlafaxine, is used to treat depression. Should not use this medicine when
taking or have taken certain other medicines used to treat depression. Tell the doctor if are taking
any medicines for depression. This medicine interacts with a lot of other medicines. Tell the doctor all the medicines are taking or have taken in the past 2 weeks.
The dose of this medicine may need to be changed several times to find out what works best. It is
best to take this medicine with food or milk. It is best to take this medicine at the same time each
day. The most common side effects are itching, hives, swelling of face or hands, swelling or tingling in mouth or throat, chest tightness, trouble breathing, change in how much or how often
you urinate, chest pain, fast or uneven heartbeat, dizziness, feeling confused, nervous, restless, or
clumsy, feeling more excited or energetic than usual, muscle spasms, twitching, or stiffness, severe nausea or diarrhea, unexplained fever, sweating, or shivering, unusual behavior, unusual
bleeding and bruising.
Clexa
Celexa, or citalopram, is used to treat depression. Should not use this medicine when taking or have taken certain other medicines used to treat depression. Tell the doctor if are taking
any medicines for depression. This medicine interacts with a lot of other medicines. Tell the doctor all the medicines are taking or have taken in the past 2 weeks
The dose of this medicine may need to be changed several times to find out what works best.
May need to take this medicine several weeks before feeling better. The most common side effects are itching, hives, swelling of face or hands, swelling or tingling of mouth or throat, chest
tightness, trouble breathing, blistering, peeling, or red skin rash, chest pain or shortness of
breath, fast slow, or irregular heartbeat, fever, chills, cough, runny nose, sore throat, and body
aches, increased thirst, increased in how much or how often you urinate, lightheadedness or
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fainting, numbness or weakness in arms or legs on one side of the body, painful prolonged erection, rapid weight gain, severe confusion, problems with memory or balance, severe nausea,
vomiting, diarrhea, or increased sweating, unusual behavior, unusual tiredness or weakness, dry
mouth, change in appetite, weight changes, mild nausea, vomiting, numbness or tingling in
hands or feet, problems with sex, trouble sleeping.
Cymbalta
Cymbalta, or duloxetine, is used to treat depression. Should not use this medicine when
taking or have taken certain other medicines used to treat depression. Tell the doctor if are taking
any medicines for depression. This medicine interacts with a lot of other medicines. Tell the doctor all the medicines are taking or have taken in the past 2 weeks.
May need to take this medicine for several weeks before feeling better. Make sure the doctor
knows if have ever abused drugs or alcohol. The most common sides effects are itching, hives,
swelling in face or hands, swelling or tingling in mouth or throat, chest tightness, trouble breathing, aggression, anxiety, anger, or hostility, dark colored urine or pale stools, extreme sleepiness
or drowsiness, fast or uneven heartbeat, dizziness, feeling confused, nervous, restless, or clumsy,
lightheadedness or fainting, muscle spasms, twitching, or stiffness, nausea, vomiting, loss of appetite, or pain in stomach, tremors, or feeling irritable, severe nausea or diarrhea, unexplained
fever, sweating, or shivering, unusual behavior, unusual bleeding or bruising, and unusual tiredness or weakness.

Desyrel
Desyrel, or trazodone, is used to treat depression, anxiety, and for sleep. It is best to take
this medicine with food or milk. Make sure the doctor knows if you are taken other medicines
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that make you drowsy or medicines to treat fungal infections. May need to take this medicine for
2 to 4 weeks before feeling better. Get up slowly from lying or sitting to decrease dizziness
caused by this medicine. The most common side effects are itching or hives, swelling in face or
hands, swelling or tingling in mouth or throat, chest tightness, trouble breathing, painful prolonged erection, skin rash, unexplained fever or sore throat.
Elavil
Elavil, or amitriptyline, is used to treat depression and for sleep. If taking only one dose
at bedtime and miss the dose, do not take the medicine in the morning. Wait until the next night
and skip the missed dose. May need to take this medicine for several weeks before feeling better.
This medicine may make skin more sensitive to sunlight. Use sunscreen when outdoors. Avoid
sunlamps and tanning beds. The most common side effects are confusion, agitation, hallucinations, diarrhea, fever, sweating, trembling or shaking, fainting, fast or irregular heartbeat, muscle
stiffness, skin rash or hives.
Vitamin C
Vitamin C, or ascorbic acid, is used to treat individuals with wounds. It assists with the
healing process and increases the acidity of urine thereby decreasing the risk of infection. Vitamin C can be found in various foods including citrus foods, green vegetables, and in tomatoes
and potatoes. Large dosages of Vitamin C can interfere with tests for sugar in diabetes and with
tests for blood in the stool. Because Vitamin C is not stored in the body, extra amounts of this
vitamin will pass into the urine, thus increasing the risk of stones forming in the urinary tract.
The most common side effects are nausea, vomiting, and diarrhea.
Lovenox
Lovenox, or enoxaparin, is used to prevent and treat blood clots. This is given as a shot
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under the skin. Maybe taught how to give this medicine. Use a new needle and syringe each time
when giving this medicine. Throw away used needles in a hard, closed container that the needles
cannot poke through. Keep this container away from children and pets. Lab test will be done at
regular intervals to determine if are getting the appropriate levels of the medicine. Should not use
this medicine if allergic to heparin or products made from pork. Most common side effects are
blood in urine, stools, or vomit, unusual bleeding or bruising, and pain, redness, bruising, swelling or lump under skin where the shot is given.
Coumadin
Coumadin, or warfarin sodium, is used to treat blood clots. Coumadin does not dissolve
clots, but it can prevent other clots from forming or increasing in size. This medication must be
taken exactly as prescribed. Never should an individual take more or less of this drug, at more
frequent intervals, or for a longer period of time than prescribed. Blood must be checked regularly to determine the correct dosage. Blood can thicken, thereby causing more clots, or it can become too thin, thereby increasing the risk for bleeding. Identification should be carried at all
times indicating this medication is being taken. Inform physicians or dentists when this medication is being taken, because bleeding may be prolonged. Coumadin interacts with almost all other medications, thereby increasing the risk for additional clots or bleeding. Always check with a
physician before taking any other medications including over-the-counter medications. Vitamin
K affects the efficacy and effectiveness of this medication. Vitamin K is found in meats, dairy
products, and green leafy vegetables. Notify the physician immediately of any bleeding gums,
bruises on the arms or legs, nosebleeds, blood in the stool, black tarry stools, blood in the urine,
and/or blood in vomit occurs. The use of an electric razor for shaving is recommended to avoid
cutting the skin, and a soft toothbrush is advisable to avoid abrading the gums. The most com-
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mon side effects are fever, diarrhea, vomiting, cramps, nausea, rash, and increased bleeding as
mentioned above.
Protonix
Protonix, or pantoeprazole, is used to treat gastroesophageal reflux. The dose may need
to be changed several times in order to find out what works best. Swallow the delayed release
tablet whole. Should take this medicine at least 30 minutes before a meal. If taking this medicine
for a long time, it may make it harder for the body to absorb vitamin B-12. The most common
side effects are itching or hives, swelling of face or hands, swelling or tingling in mouth or
throat, chest tightness, trouble breathing, blistering, peeling, or loosening of skin, difficulty
breathing or swallowing, increase frequency and amount of urine, and increased thirst.
Reglan
Reglan, or metoclopramide, is used to treat nausea, vomiting, and heartburn. Should take
this medicine 30 minutes before each meal and at bedtime. This medicine may cause drowsiness.
The most common side effects are fast, slow, or irregular heartbeat, lightheadedness or fainting,
uncontrolled movement of face, tongue, eyes, neck, or head, severe muscle stiffness, tremors, or
twitching.
Dulcolax
Dulcolax, or bisacodyl, suppositories are used to treat bowel problems and train the bowels to move at regularly scheduled times. Follow directions for use carefully. The most common
side effects are nausea, vomiting, abdominal cramps, and burning sensations. Do not take this
medication if signs of appendicitis are present or following surgery to the abdomen.
Colace
Colace, or docusate sodium or docusate calcium (Surfak), is used to soften stools (i.e.,
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bowel movement). This medication does not cause a bowel movement. When taking this medication, it is important to drink eight to ten, eight-ounce glasses of fluid per day. Improvement
should occur within two to five days. Adequate fluid intake, dietary fiber in the diet, and exercise
are important when taking this medication. Colace should not be taken in the presence of signs
of undiagnosed abdominal pain, vomiting, appendicitis, fecal impaction, or following surgery to
the abdomen. The most common side effects are a bitter taste in the mouth, cramping, and diarrhea.
Senokot
Senokot, or sene, is used to treat constipation. Do not take this medication in the presence
of symptoms of appendicitis or following surgery to the abdomen. Avoid exposing the medication to excessive heat or light, because the effectiveness of the medication may deteriorate. Adequate fluid intake, dietary fiber in the diet, and exercise are important when taking this
medication. The most common side effects are nausea, abdominal cramps, vomiting, and diarrhea.
Miralax
Miralax is used to treat constipation. Should not use this medicine if have a blockage in
the intestines or have other digestive problems. Should take this medicine with a full glass of water. Some laxatives might cause a bowel movement in 30 minutes and other laxatives could take
as long as 48 hours or 2 days. Some kinds of laxatives are not for long-term use. Other laxatives
might be used over a long time period. Ask the doctor how long it is safe to use this laxative. The
doctor may need to check the blood at regular visits. The most common side effects are itching
or hives, swelling in face or hands, swelling or tingling in mouth or throat, chest tightness, trouble breathing, bleeding from rectum, confusion, weakness, and muscle twitching, dry mouth, in-
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creased thirst, muscle cramps, severe nausea or vomiting, severe stomach pain, bloating, vomiting, and diarrhea.

Summary
In conclusion, it is extremely important to know what medications are being taken, the
potential side effects, and other precautions necessary to prevent unwanted signs or symptoms.
Appropriate use of medications can help individuals with an SCI enjoy greater independence,
increase their productivity, and also could mean the difference between life and death. Carrying
a card indicating clearly what medications are being taken is highly recommended, especially in
the event of an emergency. The doctor and the nursing staff will instruct on the proper use of
medications. It is important to see the doctor regularly to ensure proper use of medications.

List of your current meds:
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Substance Abuse
A spinal cord injury is a life altering experience that can be hard to deal with and even harder to
understand what is happening to you and why it happened to you. Alcohol, tobacco, or other
drugs seem like they could be an easy escape. The reality is, more than half of individuals with
spinal cord injuries have problems with alcohol and other drugs. Individuals with spinal cord injuries overuse or abuse substances at almost twice the rate of the general population. Substance
abuse in individuals with spinal cord injuries can greatly interfere with not only your rehabilitation, but also your overall health and wellbeing.
Alcohol use can cause serious health problems that affect major organs and all body functions.
For some people with disabilities, any use of alcohol or other drugs can be very dangerous. This
happens because of the way the person’s body and mind react to the medicines they use. For example, some people who have nervous system disabilities can have seizures if they drink alcohol
or other drugs.
Alcohol Abuse
Alcohol use, especially when combined with prescription medication can cause the following:

poor coordination and drowsiness

skin sores – if, for example, you pass out in
your chair

dangerous combination with antibiotics.
Symptoms include headache, rapid pulse,
breathing too fast and vomiting

Interferes with medication schedules –
speeding up or slowing down the effect of
the medicine
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Safety impairments. Judgment becomes impaired. Falls and car accidents are more likely. You may forget or be unable to do weight
shifts and transfers safely

Alcohol makes you urinate more often. One
big binge can change a catheterization program, interrupt the schedule, and lead to a
bladder or kidney infection and even make
you urinate involuntarily.

Alcohol, in combination with aging with a SCI can be a risky combination...
Researchers say that dramatic life changes are risk factors:
Retirement, underemployment, or unemployment

Loss of a loved one or marital stress

Health problems or decline in function or
mobility

Lower income or financial problems

Decrease in or loss of independence

Isolation or increased leisure time

Ask yourself these questions:
1

Have you ever felt you should cut down on your drinking?

2

Have people annoyed you by criticizing your drinking?

3

Have you ever felt bad or guilty about your drinking?

4

Have you ever taken a drink first thing in the morning as an eye opener to steady your
nerves or get rid of a hangover?

Answering yes to one of these questions should serve as a warning. Answering yes to two is a
red alert, as 81-97% of those giving two ‘yes ’answers really are alcohol abusers.

If any of the things listed below sound familiar and have been going on for quite a while, keep in
mind that they often serve as red flags for drinking problems:
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Drinking to calm nerves, forget worries or
reduce depression

Loss of interest in food, or poor nutritional
habits

Drinking alone or in secret

Making a ritual of drinking–such as before,
during or after dinner

Medical, social or financial problems due to
drinking

Acting irritable, resentful or unreasonable
when sober

Isolation or losing interest in hobbies or activities

Falls or accidents, inadequate self-care, lack
of exercise

So what’s the problem?
As people age, their bodies become less able to handle alcohol. As a result, they can become
problem drinkers without increasing their consumption.
Alcohol can cause serious health and safety problems for all older people. SCI survivors are even
more at risk because their systems are already compromised and they tend to take more medications.
Marijuana Use
Smoking marijuana impairs orientation, mobility and your health. It can slow your reaction time,
and make simple tasks very difficult. More importantly, it irritates the throat and lungs, which
increases your chances of respiratory infections. It also interferes with learning and motivation.
Marijuana also interacts with many prescription medications prescribed after SCI. The effects of
mixing common medications you now take with marijuana can cause dangerous side effects on
your heart, brain, and mental health. Also, marijuana can interfere with medication schedules –
speeding up or slowing down the effects of medicine. The use of marijuana can actually be
harmful than helpful.
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Medication Abuse
Stimulants, such as cocaine and “uppers,” stimulate your central nervous system for a short period of time. It temporary causes a “high”, but when you come down, you feel lower than before
you took the drug.These drugs:

Make it hard for you to sleep

Cause panic attacks

Cause a sudden increase in blood pressure
and increase the risk of a stroke

Counteract blood pressure medicines

Work against any prescribed relaxants

Make you lose your appetite, causing
weight loss

Depressants are used to lower pain and anxiety. Examples include Valium, Codeine, Percodan,
Librium, tranquilizers, and sleeping pills. It is very easy to develop a physical tolerance to them
and to overdose. These drugs:

Cause dangerous, even fatal reactions when
mixed with other depressants like alcohol or
marijuana

May make you slow and numb if not taken properly

Interfere with orientation, mobility, and reaction
time
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Chapter 25
Coping and Adjustment
Developing effective coping strategies is important for individuals with an SCI. The
purpose of this section is to discuss various emotional reactions to having a disability, as well as
to provide information on adjustment and the development of new social skills.

Emotional Aspects of an SCI
For many years it was believed that an individual with an SCI experienced emotional
reactions in stages such as denial, anger, bargaining, sadness, and acceptance. It is now known
that emotional responses are unique to each individual. It is a complex interaction between type
of personality, extent of injury, social support, and living environment. Although it is not
uncommon to experience periods of anxiety, depression, and/or anger, having an SCI can also
result in positive life changes. During the adjustment process, it is common to reassess personal
values, level of commitment to life goals, and the meaning of life. The following are common
questions that may arise when evaluating a sense of self worth and value.
•

What is important in life?

•

How will life be with a disability?

•

How will friends and family interactions change?

•

Will school/work activities be altered?

•

How will financial status change?
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Personality and Adjustment
Adjusting to an SCI is strongly influenced by pre-injury psychological status. Just as each
individual’s physical recovery is unique, so is one’s emotional adjustment. Life experiences
greatly impact an individual’s personality. After an SCI, he/she is still the same person. Do not
assume that personality, intelligence, interaction style, and other personal traits will change
significantly. Growth and change will continue to happen, and the injury will be incorporated
into life experiences.

Process of Adjustment to an SCI
The process of coping with change is often called the “adjustment period.” Adjusting to
life after an SCI does not take a specific amount of time. Early after the injury, thoughts, and
energy are focused on learning to use new equipment and adaptive techniques for activities of
daily living and mobility. As time progresses and these skills are mastered, attention becomes
focused on other aspects of life. Eventually the emphasis will be on typical day-to-day activities
and less on the physical deficits.
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Emotions Following an SCI
The onset of an SCI almost invariably produces a profound psychological reaction.
People naturally strive to make sense out of a traumatic and chaotic condition. An attempt to
establish balance and regain control becomes a priority. One prominent researcher and author in
the field of rehabilitation characterizes this process as “punishment.” The behavioral definition
of punishment is the removal of positive reinforcers and the application of negative reinforcers.
Individuals recovering from the impact of an SCI in the rehabilitation setting might feel as
though they are being “punished.” The following chart lists several realities often encountered
during the rehabilitation process.
•

Removal of Positive Reinforcers
Safety and security of the home

Application of Negative Reinforcers
• Dependence on others for basic

environment

needs

•

Inability to work

•

Lack of privacy in hospital setting

•

Inability to contribute financially to

•

Invasive and intrusive medical

family
•

Inability to independently perform

procedures
•

activities of daily living
•

Inability to drive

Inability to control bowel and
bladder

•
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Increased pain

In attempting to establish balance and regain control, a myriad of emotions emerge.
Listed below are common emotions experienced after an SCI.
•

Grief/sadness:
 Intense emotional suffering associated with loss
 Deep sadness or feeling of sorrow
 Crying spells, feeling “blue,” or “down in the dumps”
 Usually subsides after reasonable time

•

Depression:
 Sleeplessness
 Decreased or increased appetite
 Feelings of hopelessness, sadness, loneliness, despair, and/or low self-esteem
 Withdrawal from social contact
 Thoughts of death or suicide
 Can be treated with counseling and/or medications
 Physician or psychologist should be seen for persistent depressive symptoms
 Can be temporary or chronic state

•

Anxiety:
 Emotional reaction manifested by worries, intense fear, and/or loss of meaning in life
 Initial response to major trauma
 Confusion, sense of unreality, or emotional numbness
 “Fight or flight” response may be elicited
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When going through the process of punishment, it is no wonder that many individuals
often react to rehabilitation professionals in either the “fight” or “flight” mode. This is the basic
human reaction when feeling trapped and out of control. A “fight” reaction occurs when one
cannot directly confront fears because of physical limitations. These individuals are often seen as
aggressive, demanding, critical, and over-controlling. Therapy and physician treatments may
seem inadequate, and it is not uncommon to “attack” therapists, nurses, and even family
members.
A “flight” reaction occurs when one withdraws in fear. These individuals are often
perceived as withdrawn, depressed, apathetic, and unmotivated. They might also worry
excessively and have sleeplessness. It is important to keep an open dialogue with family and
friends, as well as with the rehabilitation team. Accomplishment of small goals can lead to a
sense of confidence and an ability to deal with fears.

The Affect on Family and Friends
An SCI is traumatic not only for the individual, but also for family and friends. Others
may initially feel frightened, anxious, confused, and even numb. It is common to initially feel
relief that the individual is still alive following the injury, and subsequently to feel shock at the
profound implications of the injury. From the beginning, it is important to gain as much
knowledge about the injury and the rehabilitation process as possible. The more that is
understood about the SCI, the less fear and anxiety that will be felt.
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Even the best medical care is incomplete without concern and encouragement from loved
ones. Each family member needs someone to talk with when having difficulties dealing with the
situation. This is when members of the rehabilitation team, a support group, a member of the
clergy, a friend or a professional counselor may be consulted.

Asking for Help
Secondary to functional limitations, there will be times when it will be necessary to
request assistance for basic tasks. An individual with an SCI should be proficient in providing
verbal instructions and guidance to others, as well as expressing personal concerns. Effective
communication of needs may not come naturally to some, but can be learned with practice.
Communication can be expressed in both body language (non-verbal) and words (verbal).
The following list contains details of the three typical styles of communication:
Assertive Communication
•

Standing up for personal rights

•

Communicating needs while respecting the rights and needs of others

•

Good eye contact

•

Being open and honest about feelings

•

Respecting the feelings of others

Aggressive Communication
•

Associated with being abrupt

•

Expression of personal needs without respect for the rights of others
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Passive Communication
•

Avoiding conflict at the expense of giving up personal rights

•

Expressing needs and feelings in an apologetic manner

•

Poor eye contact

•

Nervous gestures

•

Hesitating when speaking

Learned Assertiveness
Effectively meeting personal needs takes practice for many individuals. When
encountering new situations, think of the communication styles. Remember, assertive
communication means respecting others as well as one's self. The following ideas are some ways
to communicate respect.
•

Say “please” and “thank you” to others. Remember that being polite goes a long way.

•

Be aware of a caregiver's time and allow them the opportunity to do other things as needed.

•

Do as many independent activities as possible to allow the caregiver to perform homemaking
tasks.

•

If something can wait, ask the caregiver to help when there is time to spare.

•

Allow live-in caregivers and family members in the house to have some private time during
the day.
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•

Learn to talk to others about personal feelings without placing blame. If bothered by the
actions of others, use phrases as “When you do…I feel…” Offer some suggestions for
change and ask for input.

•

If feeling badly about awkward situations, (e.g., a bowel accident), it is important to express
feelings. Talk about ways to prevent the situation and ways to limit the embarrassment.

Summary
In conclusion, individuals with an SCI, as well as family members and friends,
experience an enormous number of stressors. It is important to be aware of the adjustment
processes and the multiple emotional reactions experienced subsequent to an SCI. Emotional
responses should not be minimized and can be dealt with in a variety of positive and productive
ways (e.g., attending a support group, therapy with a psychologist/counselor, participating in
recreational activities, and relaxation techniques).
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Relaxation and Pain Management
Many individuals with spinal cord injuries experience pain, whether from surgery,
neurogenic, spasms or other causes. Stress also can exacerbate pain. Pain management and
relaxation techniques may help the individual with an SCI develop more effective control and
improve the discomfort caused from the pain. The following information describes various
strategies to cope with pain and stress.

Causes of Pain and Stress
Sustaining an SCI is a life-changing event that affects every aspect of an individual’s life
from the physical to the psychological realms of functioning. Many factors, internal and external,
contribute to the perception of stress and/or pain. These include fear, anxiety, grief, personality
type, family dynamics, finances, and the environment.
During the rehabilitation process, the individual with an SCI often experiences a
tremendous sense of being overwhelmed and bombarded with multiple stressors. Typically these
stressors are perceived as adverse and negative (e.g., grueling therapy, lack of privacy,
demanding schedules, and intrusive medical procedures). These events may increase anxiety,
pain, muscle tension and other negative emotions, which can be detrimental to the recovery
process. Stress can exacerbate anxiety and emotional tension, which in turn, may contribute to
muscle tightness. Tense muscles can foster a pain reaction, which contributes to emotional
discomfort. A vicious cycle of pain-stress-tension may begin (as illustrated in the following
diagram).
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Pain

Stress

Muscle Tension

Relaxation Techniques
Relaxation techniques may serve a variety of purposes. For example, they can be used to
decrease pain perception and physical discomfort. Relaxation techniques can:
Act as a stimulus to detract the focus from pain and stress.
Facilitate the process of relaxation, especially when used in conjunction with deep breathing
and distractions (e.g., visual imagery).
Mask other external distractions that contribute to stress and pain.
Provide information about the pain cycle (i.e., learning the difference between tension and
relaxation).
Act as a positive reinforcer to a sense of well-being.
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Ways to Relieve Pain and Promote Relaxation
Identify stress: Before beginning a new pain management or relaxation program, it is important
to identify the primary source(s) of the perceived stressor(s).
•

Physical stressors secondary to injury

•

Chemical stressors from new medications or combinations of medications

•

Work-related stressors

•

Financial stressors

•

Psychosocial stressors from interpersonal relationships

Control environment: Environmental stressors are the easiest to control. If a non-stressful and
non-stimulating environment can be maintained, a relaxation/pain management program will be
more successful.
•

Control noise level by closing doors and turning off television/radio.

•

Change lighting to a softer light.

•

Find a quiet place to be alone.

Deep-breathing (Diaphragmatic breathing) exercises: Relaxation/pain management exercises
require one very basic yet important aspect – breathing. Deep-breathing exercises are vital for
increasing the body's distribution of oxygen to muscle groups. This technique can be used in a
quiet room, or even during painful or adverse activities.
•

Begin by taking slow, deep, even breaths. Inhale to a count of four, hold the inhalation
for a count of four, and exhale to a count of eight.

•

Breaths should expand the stomach rather than the rib cage. This is called diaphragmatic
breathing, and is the natural way of breathing.

•

Breathe in through the nose and out through the mouth.
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•

Soft relaxing music can be used in this exercise, but keep a steady breathing pattern
following the rhythm of the music.

•

Repeat this exercise for at least two minutes. This will provide enough time to facilitate a
decrease in heart rate.

Progressive muscle relaxation (PMR): This technique is performed by alternately tightening
and relaxing muscle groups while inhaling and exhaling. The application of this technique is
dependent on the level of the SCI. The four major muscle groups you will want to include in this
procedure are as follows:
•

Hands, forearms, and biceps.

•

Head, face, throat, and shoulders. Focus specifically on the muscles located in your
forehead, cheeks, nose, eyes, jaws, lips, tongue, and neck. These are among the most
critical muscles in the body with respect to the release of tension and stress.

•

Chest, stomach, and lower back.

•

Thighs, buttocks, calves, and feet.

Use the following steps when performing the PMR technique.
•

Assume a comfortable position, either lying down or in a chair that supports the head.

•

Tighten each muscle group for five to seven seconds while inhaling, and then relax the
muscles while exhaling.

•

As you tighten each muscle group, focus on the tension that is created by the tightening.
Tighten the muscle as hard as you can!

•

When you relax the muscle group and exhale, notice the looseness.

•

As you alternate between tightening and relaxing each muscle group, pay particular
attention to the difference between the feelings experienced.
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•

Relax the muscle groups for 20 to 30 seconds.

•

Repeat this procedure at least once.

•

Begin with the large muscle groups in the lower body and advance upwards.

•

Start with the toes, then up to the calves, quadriceps and thighs, buttocks, make a fist,
bend the arms in at the elbows, raise the shoulders, stretch the neck, and lastly, the facial
muscles.

•

The procedure may be repeated up to five times, especially if an area remains tense.

•

Upon completing the procedure, allow your entire body to relax. Focus on your breathing
and the feelings of relaxation associated with exhaling. Keep your eyes closed and allow
your thoughts to flow toward letting go of any further tension. Feel the calmness as the
tension dissolves.

The Use of Music Therapy in Pain Management and Relaxation
Music therapy is another effective technique for pain management and relaxation. Music
can be a powerful tool to distract from pain and promote relaxation. The efficacy of music in
relaxation and pain management sessions may be enhanced by concurrently using visual
imagery. This allows individuals to use their own imagination to create vivid images, based on
previous sensory experiences. Images can be created from the senses of seeing, hearing,
touching, tasting, and smelling. The music serves as a channel for producing those images or recreating the positive experience.

Factors for Selecting Music
It is important to select the most appropriate music – music that will optimize relaxation
and a successful experience.
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•

Choose musical pieces that are both interesting and effective in producing a relaxed
state.

•

The music should not contain any dramatic changes in rhythm, melody, or dynamic
level.

•

The tempo of the music should be at or below a resting heart rate, most commonly
around 60 beats per minute or one per second.

•

The rhythms must be smooth and consistent with melodies that are similar.

•

Music is better experienced at lower pitches. Higher pitches may increase the degree
of tension.

•

Dynamic levels and volume should be comfortable at a soft to moderate range.

•

Instrumental selections are recommended over vocal selections, since vocal selections
tend to be more distracting.

•

Instrumental selections featuring flutes or string instruments such as guitar, violin,
harp, or piano may produce softer tones that are more relaxing.

Summary
In conclusion, relaxation and pain management are typically an integral part of SCI
rehabilitation. Psychology and music therapy can instruct on the previous mentioned techniques.
These techniques can be transferred into daily life and to other therapy sessions. In fact, a
psychologist or a music therapist may attend other therapy sessions with the individual to
rehearse these techniques during difficult or painful therapy.
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Alternative and Complementary Medicine
Alternative medicine is medicine or practices that are not considered conventional
western medicine. These practices are based on certain beliefs that are not evidence based or
scientifically proven.

Acupuncture
A traditional Chinese medicine that believes there is life force energy in all things.
Needles, pressure, or laser beams are used on certain points on the body to increase the energy
flow. Acupuncture has been reported to reduce muscle spasms, increase sensation, and improve
bowel and bladder function, as well as helping to reduce pressure ulcers.

Aromatherapy
When the essential oils that comes from trees, plants, flowers, or leaves are used for
stress relief and to promote wellbeing and health. This is accomplished when the aroma/smells
from the oils are inhaled or the oils are absorbed through the skin.

Magnets
Are believed to help treat pain, improve circulation, prevent/heal infections, reduce
stress, and improve wound healing.

Therapeutic Touch
Therapeutic Touch is the practice in which a trained individual manipulates an
individual’s energy field through actual touch or by placing their hands near an individual. This
technique is used to promote healing, improve pain and reduce anxiety. It can also be used to
help reduce stress.
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Therapeutic Massage
This is a techniques use to manipulate an individual’s soft tissues including muscles,
tendon and ligaments with the goal of improving circulation of blood and lymph, muscular
tension and tissue healing. It is suggested that this technique may provide the following benefits:
•

Reduce muscular tension and stiffness

•

Relief of muscular spasms

•

Greater flexibility and range of motion

•

Increase ease and efficiency of movement

•

Reduce stress and aide in relaxation

•

Reduce anxiety

•

Promote deeper and easier breathing

•

Improve blood and lymph circulation

•

Headache relief

•

Promote faster healing of soft tissue

•

Scar tissue reduction

•

Improve skin health

•

Improve posture

Meditation and Prayer
Meditation is a part of many different religious tradition and beliefs. It involves an
internal effort to self-regulate the mind in some way. It is often used to clear the mind and ease
health concerns such as depression and anxiety. Meditation can help cope with unpredictable
disease process.
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Tai Chi ( See Sports and Recreation Chapter)
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Chapter 26
Pregnancy, Labor, and Delivery
Sustaining a SCI does not mean that having children is impossible. Women with an SCI
can get pregnant and have normal labor and delivery just like the able-bodied population.
However, there are some things to consider and remember. The following section includes
information and tips for pregnancy, labor, delivery, and the postpartum period.

Pregnancy and an SCI
•

Fertility is not affected in females with an SCI.

•

Typically, within four to nine months after an SCI, menstruation will resume.

•

After an SCI, a two-year waiting period is recommended before trying to become pregnant.
This allows time for mental and physical adjustments to the injury.

•

Birth control pills generally are not recommended following an SCI because they cause an
increased risk of blood clots.

Risk for Birth Defects
No studies have shown an increased incidence of stillbirths or birth defects for women
with an SCI. Premature labor and delivery with low birth weight can occur with females who
have an SCI.
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Complications with Pregnancy and an SCI
Most complications are not unique to females with an SCI, but females with an SCI are at
a greater risk for these complications. The following is a list of common complications in
females with an SCI.
•

Urinary tract infections (UTI’s): These are more common because of incomplete bladder
emptying and foreign bodies such as catheters being introduced into the body. UTI’s are very
dangerous for someone who is pregnant.

•

Anemia: This is common in some pregnant women, but more common with pregnancy and
an SCI.

•

Deep vein thrombosis (DVT’s): These can occur with pregnancy alone, but are more
common with an SCI because of decreased muscular movement, dependent positioning of
the legs, and swelling.

•

Edema: Edema is especially common in the last trimester of pregnancy but is more prevalent
in a female with an SCI. The primary reason for this is the decreased muscular movement
and dependent positioning of the legs.

•

Autonomic dysreflexia: This is the most significant medical complication (see Chapter 5:
Autonomic Dysreflexia). Studies indicate that this condition occurs in up to 85% of pregnant
females with an SCI. Stimuli that trigger this complication include stretching of the cervix,
rectum, and uterus, as well as pressure on the bladder, uterine contractions, vaginal exams,
labor itself, and breastfeeding. It is very important that blood pressure be monitored during
contractions and as the baby exits the birth canal. After drug therapy is tried, a Caesarean
Section may be indicated if there is a failure to control dysreflexia.

•

Constipation: This is a complication of both pregnancy and an SCI. When combined, the
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incidence increases.
•

Catheterization: The bladder outlet may be compressed by the growing uterus, making it
difficult to insert a catheter.

•

Breathing: Breathing is already compromised with an SCI because of the lack of innervated
muscles, but the growing uterus also causes pressure on the diaphragm and other muscles
making it even more difficult to breathe. Shortness of breath and even pnuemonia are
common.

•

Mobility: The lack of innervated muscles combined with weight gain from pregnancy can
compromise mobility. Individuals with an SCI spend much time trying to become
accustomed to a new center-of-gravity with pregnancy.

•

Decubitus ulcers: This complication is common because of anemia, weight gain, and
decreased mobility. Pressure relief may have to be performed more frequently. Additionally,
care needs to be taken with clearing the buttocks during transfers, and in some cases, the
individual may have to obtain a larger wheelchair during their pregnancy.

•

Spasticity: Spasticity often worsens because of the inability to take certain medications
during pregnancy.

•

Unrecognizable labor: Females with an SCI who have impaired or absent sensation may not
feel the onset of labor.
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Signs of Labor
Signs of labor for someone with an SCI are the same as someone who is able-bodied. An
important aspect to remember is that some of the signs will be unrecognizable, as stated above. It
is important to pay attention to other signs and stay in close contact with the physician. The
following are typical signs of labor:
•

Intermittent gas pains

•

Diarrhea

•

Indigestion

•

Abdominal tightening and relaxing that does not disappear with change in activity or rest.
(With an SCI, it is important to make it a habit to inspect the abdomen several times a day
during the weeks preceding delivery.)

•

Contractions increasing in frequency/intensity

•

Back pain

•

Pelvic pressure

•

Increased spasticity

•

Loss of mucous plug

•

Bloody show

•

Leakage of amniotic fluid

•

Autonomic dysreflexia
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Labor and an SCI
The level of injury, and whether it is complete or incomplete, dictates what sensations are
felt during labor and delivery. Females with injuries at T8 and below should have the sensation
of fetal movement, depending on the location of the fetus in the uterus. For females with injuries
at T10 and above, pain, abdominal contractions, and labor probably will not be felt. Females
with injuries at T12 and below do feel contractions as uncomfortable or painful. Sensation of the
vagina, perineum, and surrounding tissues are not felt until L2.

Labor and Delivery
The uterus automatically contracts to push the baby out. For those individuals who have
some muscle innervation and can actively push to assist the contractions, the process will
proceed faster. For those who do not, birthing may take longer. Forceps or vacuum extraction
may be necessary for those individuals with higher levels of injuries.

Medications
Many medications cannot be taken with pregnancy and breastfeeding, therefore,
medications for spasticity and UTI’s may have to be reduced or stopped. During labor and
delivery, pain medications can be taken, just as with females who are able-bodied. Notify the
physician of all medications as soon as knowledge of pregnancy is known.
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Breastfeeding with an SCI
Most females with an SCI lactate normally, but for those individuals with injuries at T6
and above, milk production may decrease after six weeks postpartum. Additionally, females with
quadriplegia may have difficulties providing appropriate physical support to the infant when
breastfeeding and assisting the infant in latching-on, therefore some assistance may be helpful.
Lastly, also remember that breastfeeding can trigger autonomic dysreflexia.

Postpartum Issues
•

Increased risk of abscesses

•

Slower healing

•

Increased risk of DVT’s

•

Increased risk of anemia

•

Increased risk of UTI’s

•

Possible inability to discontinue use of indwelling catheters if used during pregnancy, labor,
delivery

•

Autonomic dysreflexia

Summary
In conclusion, pregnancy, labor and delivery can be frightening for any individual. For a
woman with an SCI, it can be even more frightening. It is important that the chosen obstetrician
have knowledge of individuals with an SCI. Maintain close contact with the physician and more
than likely, everything will turn out for the best.
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Parenting
Studies reveal that having an SCI does not affect the parent-child relationship or the
normal development of children. However, an SCI does alter the process of parenting.
Adaptations and modifications will be required for pregnancy and child rearing.

Special Equipment
Although little specialized parenting equipment is available, many products on the market
can be used to facilitate parenting and childcare. Commercial cribs can be purchased to open in
various ways. Some have drop sides, sides that fold down, and sides or ends that open like doors.
Mattresses typically have three height positions for the growing baby, but these positions can be
helpful for picking up a baby from wheelchair level. Lastly, most cribs are also on casters
enabling the crib to be moved from place to place.
Workstations can be set up throughout the house for meeting the needs of the child, such
as changing diapers, clothes, and bathing. Many changing tables have varying levels that can be
accessible from a wheelchair. Commercial tables or desks can be used with a changing pad and
strap on top.

Carrying a Baby From a Wheelchair
This can be a difficult feat, especially if the SCI is at a high level. When babies are very
young and unable to roll over, they can be balanced easily on the lap. As they get older, this
activity becomes more complicated. A “baby pack” or harness is a convenient device to use. This
enables both hands to be free for wheelchair propulsion or other activities.
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Summary
In conclusion, the key to successful parenting is creativity. Some resources exist for
adaptive equipment and techniques, but these are limited. Do research, discuss this topic with the
rehabilitation team, and probably most importantly, speak with other parents who have a
disability. These individuals are good resources and have already worked through some of the
same trials and tribulations.

Adaptive Parenting Resources
Adaptive Parenting Equipment Idea Book I Through the Looking Glass
2198 Sixth Street, Suite 100
Berkeley, CA 94710-2204
One Step Ahead Catalog

One Step Ahead
P.O. Box 517
Lake Bluff, IL 6004

The Family Village

www.familyvillage.wisc.edu

The National Parenting Center

www.tnpc.com

The Right Start Catalog

The Right Stuff
5334 Sterling Center Dr.,
Westlake Village, CA 91361-4627

Through the Looking Glass

www.lookingglass.org
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Chapter 27
Personal Care Attendant Needs
Some individuals with an SCI require the assistance of a personal care attendant (PCA) to
return home. PCAs are people hired to assist in performing activities such as daily living skills,
transfers, housekeeping, shopping, transportation, and other needed skills.

Factors to Consider When Hiring a PCA
•

Identify specific needs.

•

Consider if full-time or part-time assistance is required.

•

Consider all possible schedules for the PCAs and how many PCAs can be used, not
forgetting time-off needs.

•

Always have a backup plan in case of an emergency.

•

Consider transportation for the PCA and whether or not the PCA will transport the attendee.

•

Consider the financial implications – short-term and long-term.

•

Consider important and relevant prior work experience.

•

Always perform face-to-face interviews and check references.

•

Consider using a contract with detailed expectations and guidelines for the job.

•

When possible, have the rehabilitation team orient and train the PCA.
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Finding a PCA
•

Write a classified advertisement and submit it to the local newspaper, college newspaper,
college employment office, church bulletins, vocational rehabilitation agencies, hospital
bulletin boards, and/or any other community setting.

•

Ask acquaintances for recommendations – word of mouth is always effective.

•

Consider hiring attendants from home health agencies. Keep in mind that this route may be
more costly.

•

Call nursing and allied health schools (i.e., OT, PT, Speech, Social Work, etc.). Health care
students are typically motivated and willing to learn.

•

The rehabilitation team may be able to assist with finding a PCA.

Effective Interview Strategies
•

Always perform interviews face-to-face.

•

Ask for important basic information such as name, address, telephone number, social security
number, driver’s license number, and two to three references.

•

Have a schedule prepared indicating the hours the PCA will need to work.

•

Discuss the responsibilities and requirements of the job.

•

Discuss prior experience and willingness to be trained.

•

Discuss personal perception and/or past history in working with individuals with an SCI.

•

Discuss prior injuries of the applicant.
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•

Discuss rate of pay.

•

Discuss time off and living quarters, if applicable.

•

Try to be informal and friendly to make the interview comfortable for all involved.

•

Discuss applicant’s likes/dislikes, hobbies, and interests to assist in determining personality
fit.

•

Investigate the applicant’s listening skills, since it is important that he/she is able to listen
carefully for instructions and directions.

•

Ask an already dependable attendant, friend or family member to assist with the interview.

Terminating a PCA
This situation can be difficult, but it is not productive to work with a PCA who is
demanding or unreliable. It is important to remember that nobody is perfect, but safe dependable
care is not an unreasonable expectation. The following tips are offered to assist with the
termination process.
Discuss problem(s) with the PCA: Attempt to clarify any misunderstandings and behavioral
problems, and then give adequate time for the PCA to correct the problem(s).
Support decision with examples: Review the contract specifying the requirements and
guidelines of the job, and discuss specific examples of how these were not met.
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Speak to the PCA in person: Good phrases to use when telling the PCA that his/her
assistance is no longer needed are: “This situation is not working out as expected,” or “I feel
I need someone more compatible.”
Give two weeks notice: Two weeks should allow adequate time for the PCA to obtain
another job. Sometimes a shorter length of time may be necessary if the reason for
termination cannot be tolerated any longer. Be prepared with a backup system.

Therapeutics Service Dogs
Service Dogs are specially trained dogs that assist people with physical disabilities, as
opposed to guide dogs (which help the visually impaired) and hearing dogs (which help the
hearing impaired). Service Dogs may be trained to pull a wheelchair, turn light switches on or
off, help pull doors open, retrieve dropped articles, provide stability while the owner transfers
from the wheelchair to a car, open and close drawers, or other tasks specific to the owner's
unique needs and situation.
The training of a service dog has many steps. Initially a dog must go through a series of
physical and behavioral tests. When a dog is identified as being a good candidate then the dog
participates in a training program, which generally takes between 18 months and 2 years for the
dog. The new owner will also be required to train with their new partner for individualized
instruction. The working life of a Service Dog is about eight years, from two years old to ten
years old. This, of course, depends on how the dog is used and the dog’s overall health. The dog
is then retired to their owner or puppy parent.
There are different diagnoses that benefit from the use of a service dog including but not
limited to individuals with Cerebral Palsy, Muscular Dystrophy, Multiple Sclerosis, Paraplegia,
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Quadriplegia, and Arthritis. The individual might use a manual wheelchair or a power
wheelchair or need the service dog to provide balance for an individual when up and walking.

Applying For a Service Dog
In general, the waiting list to receive a Service Dog is approximately 2 years.
However, it is worth the wait! To apply, you may call the company or fill out an application online at the Therapetic’s website (www.therapetics.org). The application process with also include
submitting a short video of yourself. This will help appropriately pair individuals with service
dogs.

The above information was obtained from www.therapetics.org

Service Dog Programs in Oklahoma
Tulsa, OK:
Therapetics Service Dogs
9433 East 51st Street, Suite J
Tulsa, OK 74145
Phone: 918-270-4226
866-362-DOGS
Fax: 918-270-2285 Fax
Website: www.therapetics.org
•

The cost of training a Service Dog at Therapetics is more than $15,000, however they
provide these amazing dogs at no charge. Therapetics is entirely dependent upon
financial support from individual, corporate and philanthropic donors for its existence.
The Service Dogs trained at Therapetics are placed with individuals with physical
disabilities who live in the State of Oklahoma. This Service Dog placement program is
located in Tulsa, and potential clients must be able to travel to attend training classes at
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their offices.

Norman, OK:
A New Leash on Life
P.O. Box 1723
Norman, OK 73070
Phone: 405-224-7715
Email: info@newleashinc.org
Website: www.newleashinc.org

Summary
In conclusion, using a PCA is a great alternative to relying solely on family and friends
for providing primary care. When a PCA is employed, friends and family members can focus on
their relational roles, offering support and encouragement. Because there are “pros” and “cons”
for whatever alternative is chosen, it is important to weigh all options and choose the most
feasible solution.
If you decide, a Service Dog is an appropriate option for you; their service can provide
increased independence with ADLs, transfers and community mobility. Families of individuals
with service dogs also report an increase in comfort with leaving their family member alone for
periods. This relieves some of the pressures of being an individual’s caregiver.
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Chapter 28
SCI and Aging
Aging and SCI have been extensively researched in the last decade. With medical
advances, individuals with an SCI are living longer. Only 20% of the population with an SCI is
over age 60, and the average age of these individuals is approximately 40. The good news is that
the average life span of an individual with an SCI is similar to persons who have not been
injured. The not-so-good news is that like everyone else, the same aging processes and bodily
changes will occur, and are typically exacerbated by an SCI.

Health Concerns
•

Skin: As people age, the skin automatically becomes thinner with less elasticity. It is
important for individuals with an SCI to practice and be faithful with pressure relief in order
to avoid pressure sores.

•

Heart: Heart disease is a leading cause of death for individuals with an SCI. This is due to
inactivity and weight gain from impaired mobility and a sedentary lifestyle. Additionally,
those with higher-level injuries may not be able to sense early warning signs of angina or
pain related to a heart attack.

•

Lungs: Pneumonia is one of the most serious complications of an SCI and is the number one
cause of death in this population. This is especially true for individuals with higher-level
injuries because of a less effective cough when the lungs become congested. Additionally,
breathing becomes more impaired with age. A small percentage of those over age 75 may
need to use a ventilator.
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•

Urinary tract: Individuals with an SCI average three urinary tract infections a year. Bladder
cancer also is slightly higher in individuals with an SCI due to long-term catheter use. While
urinary tract infections and bladder cancer may lead to kidney failure, if detected early, these
conditions can be treated. It is important for the SCI population to visit a urologist yearly.

•

Gastrointestinal tract: A consistent bowel program, high-fiber diet, and appropriate fluid
intake are all factors that may prevent major bowel complications later in life. As aging
occurs, decreased mobility and other life changes make it more difficult to manage a bowel
program, and if not consistently followed, medical complications may arise, possibly
resulting in the need for a colostomy. Gallstones are also more common in individuals with
an SCI.

•

Musculoskeletal: Many individuals with an SCI experience pain in the arms, neck, and
shoulders. This is secondary to performing additional intensive work with the upper
extremities (i.e., pushing a wheelchair, transferring, performing activities of daily living, and
maintaining upper-body balance). Injuries to the joints, soft tissue, and muscles may occur
more frequently, and conditions such as bursitis, arthritis, rotator cuff tears, and carpal tunnel
syndrome are common at any age. As aging progresses, these conditions become much more
problematic, causing a decreased ability to perform necessary tasks.
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•

Strength: Loss of strength is normal with aging, but is exacerbated by an SCI. This causes
more difficulty with activities of daily living and mobility. Further adaptations and
equipment may be necessary to assist with daily activities. It also is important to perform a
daily exercise program to maintain strength.

•

Neurological: Neurogenic pain and muscle spasms may increase or decrease with age. Note
any changes in neurological function and report these to the physician. Changes may indicate
other medical complications, which in turn may lead to a further loss of function. One such
complication is the development of a syrinx (a fluid-filled pocket) in the spinal cord.

•

Psychological adjustment: For most individuals with an SCI, emotional adjustment
improves with time. Individuals with an SCI report that it is possible to maintain quality of
life with aging.

•

Personal care: Over one-half of all of those with an SCI under the age of 60 are independent
for all self-care needs. However, through the natural course of aging, dependence on
attendant care increases. At some point, an assisted living setting or a nursing home may be
necessary. This may be especially true when independent care is not possible or when the
primary caregiver also has age-related deficits.

•

Smoking: While it has been said that little can be done to slow the aging process, smoking
has been shown to speed up the aging process. Individuals with an SCI are strongly
encouraged to avoid smoking. Smoking is a risk factor for multiple medical complications
and interferes with the healing process.
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Summary
In conclusion, it is very important for individuals with an SCI to be aware of all
complications associated with aging. Maintaining a healthy lifestyle early in life will reduce the
risk of developing these medical complications or, at least, minimize them. The rehabilitation
team can provide information on preventing and reducing the risk for these complications.
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Chapter 29
Sexuality
Sexuality is the combination of physical, emotional, intellectual, interpersonal, and
sociocultural manifestations of an individual’s masculinity or femininity. Sexual performance is
not just the physical act of intercourse, but also an experience of the whole body and mind
occurring within a cultural, social, and interpersonal setting. Sexuality includes an individual’s
personality, thoughts, values, and feelings.

Normal Physical Sexual Responses
Excitement Phase
•

Male Responses
Muscle tension

•

Female Responses
Muscle tension

•

Erect nipples

•

Erect nipples

•

Flushed skin

•

Flushed skin

•

Erect penis

•

Enlarged breasts

•

Scrotum rises

•

Vaginal lubrication

•

Testicles rise and increase in size

•

Thickened vaginal walls and

•

Increased pulse rate

•

Increased blood pressure

labia
•

Vagina expands

•

Elevated cervix

•

Increased size of clitoris

•

Increased pulse rate

•

Increased blood pressure
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Plateau Phase
•

Male Responses
Muscle tension

•

Female Responses
Muscle tension

•

Flushed skin

•

Flushed skin

•

Increased respiratory rate

•

Enlarged nipples

•

Increased pulse rate

•

Increased respiratory rate

•

Penis at full erection

•

Increased pulse rate

•

Sperm travels

•

Labia become bright red

•

Testicles swell and pull close to

•

Clitoris retracts

abdomen

•

Uterus elevates

Cowper’s gland secretion occurs

•

Vaginal barrel expands

•

Bartholin’s gland secretion occurs

•

Male Responses
Body muscles contract

•

Female Responses
Body muscles contract

•

Increased respiratory rate

•

Increased respiratory rate

•

Increased pulse rate

•

Increased pulse rate

•

Rectal and urethral sphincters

•

Orgasm Phase

•

Penis, anal sphincter, and

contract

prostate contract
•

•

Clitoris retracts

Ejaculation occurs
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Resolution Phase
•

Male Responses
Muscle tension subsides

•

Female Responses
Muscle tension subsides

•

Perspiration occurs

•

Perspiration occurs

•

Respiration rate slows

•

Respiration rate slows

•

Pulse rate slows

•

Pulse rate slows

•

Blood pressure returns to normal

•

Blood pressure returns to normal

•

Sexual organs return to normal

•

Sexual organs return to normal

state
•

Refractory period begins

state
•

Cervix drops into the seminal pool

•

Return to orgasm is possible

Achieving an Erection
Erection is the combination of psychic and reflex stimulation. Psychic stimulation
originates in the brain. It is the result of the recall of sight, smells, touches, and/or taste
sensations. Messages from the brain go down the spinal cord to the reflex arc (sacral nerves 2, 3,
and 4). These messages then go to the penis, causing the blood vessels to dilate, thus resulting in
a psychic erection. Unless stimulation to the skin also occurs, the dilation of the vessels will
subside. The psychic erection is dependent upon the reflex erection.
Reflex stimulation originates in the penis from direct tactile stimulation. Sensory
messages go into the reflex arc (sacral nerves 2, 3, and 4) and connect with the motor messages
returning to the blood vessels. Blood fills the penis resulting in a reflex erection. The reflex
erection is not dependent on the psychic erection.
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Sexual Responses in Males
It may take several weeks or months to accurately assess physical sexual function due to
spinal shock. When injuries are above the reflex arc (sacral nerves 2, 3, and 4), the reflex
remains intact, so reflex erections are possible in the male. Remember that the information
carried through the reflex arc does not travel up the spinal cord, it travels from the body directly
into the spinal cord and then directly back to the body again. The reflex erection can be
maintained as long as tactile stimulation occurs.
When injuries occur at the level of the reflex arc (sacral nerves 2, 3, and 4), the reflex is
no longer intact, but psychic erections are possible. These erections are difficult to maintain due
to lack of ability to respond to tactile stimulation. Ejaculation does not occur as easily because
ejaculation involves communication between separate functional levels of the spinal cord. When
ejaculations do occur, they may be inconsistent.
With injuries at L1 or below, the bladder sphincter does not close at the time of
ejaculation, thus causing a retrograde ejaculation. The semen is expelled into the bladder instead
of out through the urethra. Orgasm may or may not occur. The awareness of orgasm is expressed
differently by increased or decreased body spasms and the feeling of muscles relaxing. Some
males, especially those with injuries above the reflex arc (i.e., sacral nerves 2, 3, and 4) can
maintain erection for an unusually long period. The erection can last up to several hours as long
as tactile stimulation to the penis is continued. The reflex arc continues to send the messages, and
the brain is unable to suppress them.
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Sexual Responses in Females
Responses in females with SCI are similar to that of the male with SCI. Females
have reflex and psychogenic vaginal lubrication similar to the reflex and psychogenic
erections in males. If the injury is at the level of the reflex arc (i.e., sacral nerves 2, 3, and
4), lubrication of the vagina may not occur. In this case, other sources (i.e. such as KY
gel) of lubrication may need to be used. Relaxation of the muscles or flaccidity of the
vagina can also occur with intercourse. Therefore, the muscles of the vagina cannot
tighten appropriately around the penis. This will increase the amount of time required for
an orgasm. An orgasm may take up to 30 minutes or longer to achieve. Multiple orgasms
vary as a result of the type and duration of stimulation. Orgasm is possible with only
stimulation above the level of injury.
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Available Options for Achieving an Erection
All options should be thoroughly discussed with a physician before a decision is made.
The least invasive methods should be attempted first. Several available options exist to assist
with an erection if a male cannot achieve one on his own. These options include external devices,
medications, and surgical implants.
External Devices
•

Vacuum pump: This device requires advanced planning on the part of the user. The
vacuum pump uses a plastic cylinder that fits over the penis. An attached pump is used to
create a vacuum. The pump draws the blood into the penis causing an erection. A
constricting ring is then placed at the base of the penis to maintain the erection. The
constricting ring must not remain on the penis for more than 30 minutes at a time because of
the potential of clotting or bruising. Eighty to 90% of those who try this method are
successful.
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Medications
•

Yohimbine: This is an oral medication that affects the peripheral blood vessels. It
increases the flow of blood into the penis and keeps the blood from flowing back out, thus
allowing an erection. This medication typically takes from two to three weeks to reach a
therapeutic dosage. Side effects include increased blood pressure, increased heart rate,
increased motor activity, irritability, tremors, sweating, nausea, vomiting, dizziness,
headache, and flushing of the skin.

•

Viagra: This also is an oral medication that works on the chemicals released during
erection. It affects muscle relaxation and allows blood flow into the penis. Sexual stimulation
must occur for Viagra to work. It begins to work within 30 minutes and will continue to work
for up to four hours. However, the effects begin to lessen after two hours. Because it is a
long-acting medication, it is important to avoid taking more than the prescribed dosage.
Viagra should not be taken with any form of nitrates, which are medications used for chest
pain. Nitrates lower blood pressure and cause dizziness, fainting or lightheadedness. Viagra
can worsen these side effects, and possibly even cause death. Common side effects of Viagra
are flushing of the skin, nasal congestion, stomach discomfort, and diarrhea.

•

Muse: This medication is a suppository and is a form of prostaglandin E1. It is the size of
a grain of rice and is inserted about one inch beyond the opening of the penis. Muse relaxes
muscles in the penis allowing for increased blood flow, which produces an erection. Effects
can last anywhere from a few minutes to over an hour. It can be used up to twice a day, but it
costs more per dose than injectible prostaglandins.
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•

Papaverine, phentolamine mesylate, and Prostaglandin E1: These are medications
that are injected directly into the penis. These medications dilate vessels and relax muscles,
increasing blood flow to the penis. Complications include bruising, ulcers, infections, and
scarring. These injections should only be done one to two times per week, and can be
administered by the individual or partner, with training.

Surgical Implants
•

Semi-rigid: These are types of rods that are surgically implanted into the penis. The rods
are activated by physical manipulation and de-activated by the opposite action.

•

Inflatable: These are also rods that are surgically implanted into the penis. A small pump
is used to inflate the implant with fluid, thus causing an erection.
Implants are very costly and require surgery. Complications and side effects can also occur.
The rods may break or erode through the skin, fluid leakage is possible with the inflatable
type and there is a risk of infection with either type.

Fertility in Males
In the male, infertility, and sterility are not absolute. Two methods are available to induce
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ejaculation naturally and artificially. Additionally, sperm can be removed surgically. Vibratory
massage and electroejaculation are attempted before surgical removal of sperm. With vibratory
massage, a vibrator is used to stimulate a reflex ejaculation. This method works best in injuries
above L2. Electroejaculation uses an electric probe inserted into the rectum to stimulate the
prostate gland, the seminal vesicles, and the vas deferens. This produces an artificial ejaculation
and is performed under anesthesia. Contrary to past concerns, there are no time limitations on the
retrieval of sperm naturally or artificially.
Sperm motility levels (i.e., speed of sperm) can be low in males with an SCI because
sperm remain in the urinary and reproductive tracts for long periods. Motility can be improved
with repeated stimulation. Sometimes drugs are administered to increase the motility of sperm.
Freezing sperm also is an option, and can be maintained five to seven years after retrieval. Not
all semen responds to freezing in the same way, but tests can be done to determine feasibility. It
is important to discuss thoroughly all of the options with a urologist or an infertility specialist
before making any final decisions.

Fertility in Females
In females, fertility is unchanged after an SCI. Upon injury, the menstrual cycle can be
interrupted, but usually returns to pre-injury status within a year. The abilities to become
pregnant and go through labor and delivery are not affected. There can be some potential
problems (see Chapter 25: Pregnancy, Labor, and Delivery).
Because fertility is not changed in females and is questionable in males with an SCI,
appropriate birth control methods should be used. The options and risks should be discussed with
a physician before a decision is made.
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Other Considerations
•

Mobility: Mobility may be limited, making it difficult to actively change and assume
comfortable positions during sexual activity. Management of personal hygiene and insertion
or application of birth control devices may interfere with sexual expression. The able-bodied
partner may have to take a more active role. Positioning and application of devices can
become part of foreplay.

•

Fatigue: Every individual prefers different settings and times of day for sexual
expression. The best time is when the individual is rested and relaxed.

•

Pain: Pain may become a barrier to sexual expression. It can contribute to sexual
dysfunction and may interfere with positioning. Decreased sexual desire and depression may
result from continued pain, which, in turn, can lead to avoidance of sexual activity. Taking
pain medications at least 30 minutes prior to sexual activity might minimize pain during
sexual activity.

•

Spasticity: Spasticity can interfere with positioning, making it difficult to find
comfortable or appropriate positions. Medications for spasticity may be helpful, as well as
keeping in mind positions that incorporate the available range of motion for the individual.

•

Bladder: Incontinence is more likely during sexual activity and can interfere with
spontaneity. The bladder should be emptied before and after sexual activity. Restricting
fluids three hours prior to sexual activity can help. The use of towels or blue pads can protect
the bedding if incontinence occurs. In a male, if an indwelling catheter is used, it can be
folded back over the penis and a condom placed over the penis and catheter tubing. An
external catheter should be removed from a male’s penis and should be cleaned before and
after sexual activity. With females, the indwelling catheter should be taped onto the thigh
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away from the vagina.
•

Bowel: If a colostomy or ileostomy is used, it is important to decrease direct pressure or
pulling of the appliance. Covers can be used over the bag or the bag may be removed and a
dressing placed over the stoma. Replace the bag immediately after sexual activity.

•

Autonomic Dysreflexia: Sexual activity can cause dysreflexia. If this occurs, all activity
should be stopped immediately, and the individual should sit up until the symptoms subside
(see Chapter 2 Autonomic Dysreflexia).

Summary
In conclusion, sexuality encompasses multiple areas of functioning. Typically, during
initial rehabilitation, individuals are not ready to consider a sexual relationship. It is important to
keep an open mind. The time will come when the individual will want to resume these activities.
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Chapter 30
Disaster Preparedness
They say the key to surviving a disaster is to be prepared. As a person with a disability, it is
even more important to consider daily need before a disaster occurs because once the disaster
strikes events happen quickly. The goal of disaster preparedness is to take the necessary actions
to reduce injuries, death and property loss before an emergency occurs.

What is Preparedness
•

Planning

•

Training

•

Education

•

Drills

•

Exercises

•

Important for everyone, especially those with a disability

Why and How to be Prepared
•

Studies show that most people with a disability report feeling underprepared when an
emergency occurs.

•

People with a disability also reveal that they would have done things differently after
experiencing an emergency.

What to do
•

Prepare as if no one is able to rescue you.
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•

Consider your daily activities and what is needed to survive

•

Consider activities of daily living in a new environment.
o How will you transfer?
o How will you complete your self-care?
o How will you transport your necessary equipment?
o Is it wheelchair accessible?
o What other items do you require to get through the day?

•

Focus on what you can do at home and work to be prepared.

•

Consider what you can do in the community to be prepared.

•

Find out if your form of transportation has an emergency plan.

•

Be aware of common emergencies in your area and modify preparation to meet your
needs.

•

Include caregiver, co-workers, neighbors, friends, and family in planning process.

•

No single solution for everyone, just ideas to aid with the preparation process

Things to consider when planning
•

Creating a personal emergency and an evacuation plan

•

Preparing all necessary items

•

Developing a communication plan

•

Contacting your local emergency management about other preparation options

•

Enlisting your neighbors, neighborhood watch system, and other organizations for
assistance
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What if you use home health?
•

How will agency contact you or vice versa in an emergency?

•

How will they get into your house?

What if you have a caregiver or assistant?
•

Can your caregiver commit to getting to you in an emergency?

•

What barriers are there for that person to get to you?

•

Do you have a backup caregiver?

•

Should you have a plan B for requesting alternate forms of assistance?

•

Do you need a contract with your caregiver?

PERSONAL emergency plan
Evacuation plan
•

For disasters that may come without warning: Fires, tornados, power outage, flooding,
terrorism.

•

For disasters that give you some preparation, time Floods, wildfires, tornados, blizzards,
ice storms.

•

What is the safe area in your home and work environment?
o Is it easily accessible?
o How will you get there?
o Will you need assistance?
o Will your necessary equipment fit in the area?

•

Consider how you will escape your home and work quickly and safely?

•

Create an alternate plan for when the first plan fails.
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•

Have at least two routes for escaping your home and/or work.

•

Plan to evacuate to several destinations with several routes.

•

Know where public safety centers are in relation to you.

•

Prepare for alternate forms of transportation.

•

Include caregiver and other important individuals when planning.

•

Practice and update your plan frequently.

Necessary items
•

“Ready kit” used when there is more time to prepare and “Go bag” used for immediate
emergencies. Include necessary items in one or both based on individual’s needs and
desires.

•

Assistive technologies and other medical equipment

•

Important documents

•

Power supply if you require power to survive for example use a ventilator, or feeding
tube contact local power company, so they are aware

“Ready kit” & “Go bag”
•

3 day supply of nonperishable food

•

7 day supply of water (At least 1 gallon per day per person)

•

Can opener

•

Heavy-duty gloves

•

Clothing

•

Shoes

•

Compression devices

•

Pillows
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•

Blanket

•

Flashlight

•

Battery-operated radio

•

Extra Batteries

•

Cell phone and charger

•

Glasses, hearing aids

•

Sanitation/Hygiene items

•

Distress flag/cloth/whistle/ glow sticks

•

First Aid Kit with Band Aids, Scissors, knife, ace wrap, disinfecting ointment

•

Medications and Oxygen
o 7 day supply
o Do medications require refrigeration?
o Consider storing medications in waterproof container

•

Assistive Technology and other medical equipment

Important Documents
•

Bill with your name on it

•

Birth certificate

•

Photo identification

•

Proof of address

•

Insurance information
o Home
o Life
o Health
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o Automotive
•

Legal documents pertaining to power of attorney, and do not resuscitate.

•

List of emergency contact information
o Physician
o Pharmacist
o Medical and assistive equipment supplier
o Support Network

•

Medical information
o Blood type
o Medical bracelet
o Primary hospital
o An updated prescription list and pharmacy information

Prepare in a year
•

Strategy used to make planning less overwhelming

•

One hour a month of preparedness planning helps you be prepared for a disaster.

•

Each month focuses on a different aspect of preparedness.
o Emergency and Evacuation Plans for most common places
o Determine when you will evacuate your home
o Communication Plan
o Store enough water and non-perishable foods to meet needs.
o Ready and go kit supplies
o Assistive technology and other equipment
o Information to take with you
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o Supplies for extended events
o Store items in easy-to-access place
o Practice turning off utilities, and generator use
o Check fire and carbon monoxide alarms and batteries
o Perform a home hazard hunt
o Practice pulling it all together

Communication Plan
•

How will you communicate with important people during an emergency?
o How will people contact you?
o What if phone service is interrupted?

•

Establish an out-of-area contact.

•

Identify whom you need to call during and after an emergency.

•

Designate a person to contact during and following emergencies.

•

Specify designated areas where you can be located following an emergency.

Planning in the Community
•

Discuss and plan with co-workers, bosses, church members, and neighbors

•

Know your community and available resources in the community
o Contact local fire department and other resources for emergency options in your
area

•

Network with other people with a similar disability in your community
o Talk with those that have experienced an emergency or disaster.

•

Understand local emergency system.

•

Find alternate living situation that is easily accessible ahead of time.
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•

Train others in your needs:
o Feeding Tube
o Oxygen
o Catherization
o Wheelchair functions
o Transportation of wheelchair

•

Make a plan of what to do if a emergency arises when you are not at home
o For each location that you spend a large amount of time
o Plan at least two evacuation routes.
o Enlist 2-3 people that will be available to ensure you are okay.
o Consider carrying “go-kit” at all times.
o Plan with your boss, co-workers, and friends
o Make sure others know, understand, and will follow through

•

Identify safest refuge places at home, work, school, gym, and other public places
o Lowest floor, most inward spot without windows, sturdy buildings
o Elevator system
o Pressurized stairwell
o Be aware of large numbers of people
o Consider installing an accessible safe room at home or work
o Think about what to do if those people are not around to help
o Back up network
o Buddy system
o Consider purchasing a back-up emergency alert system
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o Life alert

Emergencies related to OK
•

Some of the same rules apply to all:
o Be alert
o

know watches and warnings for each potential emergency

o NOAA Radio
o Have a plan of action, and you should be prepared for most emergencies
o Each disaster may require making certain modifications
•

Some of the most common emergencies in Oklahoma include:

•

House Fires
o Check smoke alarms
o Consider mounting a small, personal use fire extinguisher to wheelchair
o

Learn how to use a fire extinguisher “pull, aim, squeeze, sweep”

o Learn what to do if you cannot “stop, drop, and roll.”
•

Wild Fires, Flooding, Blizzards, Ice storms
o Watch for need to evacuate or “shelter in place” and follow previously made
plans

•

Tornados
o Be aware and alert to weather watches and warnings and make necessary decisions

•

Extreme Temperatures
o Temperature regulation, appropriate shelter, Appropriate clothing

Online Resources
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•

Federal and state regulation

•

City and county disaster preparedness groups

•

www.redcross.org

•

http://rtcil.org/emergencypreparedness/resources

•

www.disablity.gov

•

http://www.ada.gov/emergencyprepguide.htm

•

www.dhs.gov/how-do-i/prepare-my-family-disaster

•

www.inclusivepreparedness.org

•

www.osha.gov/SLTC/emergencypreparedness/index.html

•

www.dol.gov/odep/topics/emergencypreparedness.htm

•

www.hfcdhp.org/products/#evac_guide

•

www.jik.com/disaster.htm

•

www.ilru.org/projects/disability911/

Summary
It is important for everyone to participate in a disaster preparedness plan. It becomes
even more important for individuals with a disability to be prepared for a disaster because a more
specific needs to complete daily tasks. Planning could decrease the chances of injury, death and
property loss. Being prepared can help decrease some of the stress related to disaster when it
does occur.

341

Chapter 31
Disability Rights, Laws, and Advocacy
Americans with Disabilities Act (ADA)
The Americans with Disabilities Act (ADA) was enacted by Congress in July 1990 and
signed into law by President George Bush. The ADA became effective January 26, 1992. The
purpose of the ADA is to eliminate discrimination against individuals with mental and physical
disabilities at school, on the job, and in the community. It is extremely important for individuals
with an SCI to have knowledge of the ADA and be an advocate, for themselves and for others in
their communities.

Definition of a Disability
•

Any person who has a permanent or temporary physical or mental impairment that limits one
or more “major life activities.” These “major life activities” include functions such as caring
for oneself, performing manual tasks, walking, seeing, hearing, speaking, breathing, learning,
and working.

•

“Any person who has a record of such an impairment.”

•

“Any person who is regarded as having such an impairment even when no limitations exist.”
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Employment and the ADA
The ADA prohibits employment discrimination. “Employers may not discriminate
against an individual with a disability with hiring or promoting if the person is otherwise
qualified for the job.” Additionally, employers are required to provide “reasonable
accommodations” to individuals with disabilities, providing that these accommodations do not
cause “undue hardship.” Some examples of reasonable accommodations are:
•

Accessibility: Wheelchair accessible workplace, restrooms, cafeteria, entrances, etc.

•

Equipment: Specialized equipment such as a computer with voice activated software and/or
adapted keyboard or mouse.

•

Time accommodations: Flexible work hours or extra time to complete a task.
When applying for a job, it is not required to disclose a disability. However, employers

will typically ask if the applicant is able to perform the essential functions of a job, with or
without accommodations. If the disability is “obvious,” it is recommended that this information
be disclosed to a future employer. In this situation, emphasize personal qualifications, suggest
potential accommodations based on personal and work experience, and invite the future
employer to make suggestions regarding “reasonable accommodations.”
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Some questions may not be asked on an application form or in a job interview. The job
interview should focus on the ability to perform a job, not on the disability. It is unlawful for an
employer to ask:
•

If there is a disability.

•

About the nature or severity of a disability.

•

The applicant to take a medical examination before extending a job offer.

•

About treatment for medical conditions or diseases.

•

About treatment for any mental condition, drug addiction, or alcoholism.

•

About prescription drugs.

•

If workers’ compensation insurance claims have been filed.
A good resource for learning how to approach this subject with employers is the Job

Accommodations Network (JAN), which is a free service. Additionally, larger companies may
have an ADA compliance office or a designated individual to assist specifically with “reasonable
accommodations” in the workplace.

Education and the ADA
Educational institutions are required by law to accommodate individuals with disabilities.
The accessibility accommodations are similar to those for a work situation and can include
providing readers and/or tutors, assistance with note-taking and additional time for examinations.
The ADA affects public and private schools at all levels.
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Most colleges and universities have an accommodation office for students with
disabilities. Resources are provided free of charge, and this office can serve as an advocate for
any problems that might be encountered. Some institutions also provide information about
accessible housing and caregiver support.

The Community and the ADA
By law, state and local governments may not discriminate against individuals with
disabilities. Modifications to existing facilities and new construction must comply with the ADA
and must be accessible. This applies to public transportation, including buses, subway systems,
trains, and stations, all of which must be accessible to wheelchairs.
Facilities open to the public such as restaurants, hotels, hospitals, retail stores, libraries,
parks, and schools may not discriminate on the basis of disability. Accommodations at these
facilities must include accessible restrooms, telephones, drinking fountains, and accessible aisles.
Curbs should be ramped and adequate parking spaces provided for employees or visitors with a
disability.
Ideally, all facilities should be accessible. However, facilities or businesses that existed
prior to implementation of the ADA are exempt from the ADA. If making changes would cause
“undue hardship” for the business owner, then they may be exempt from the ADA. After January
1990, businesses that make any structural changes or remodel must comply with the ADA and
the entire building must be accessible for individuals with disabilities.
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Sadly, “accessibility” has many different definitions in the community. There is a
difference between “handicap accessibility” and “wheelchair accessibility”. For example, even
public restrooms that are adapted to ADA requirements may still have doors or restroom stalls
that are difficult to negotiate in a wheelchair, especially a power wheelchair, but a rolling walker
is able to maneuver with good coordination. In some motels and hotels that have “accessible”
rooms with wide doors to the restroom for a rolling walker to get through, but the turning radius
for a wheelchair may still be too small. Additionally, when some businesses remodel, they do not
make the entire facility ADA accessible.

Self Advocacy
As individuals with SCI, learning to advocate for oneself will help protect a person from
things such as discrimination, access to healthcare, and access to equipment. Learning to
respectfully advocate for ones rights can help to improve quality of life by educating
communities and individuals about a SCI, complications, as well as equipment and access.
Writing to congress, signing petitions, and joining the local advocacy program will help to
protect the individual’s rights in order to have the best quality of life. Disability awareness day at
the capitol is once chance to speak to representatives to help them understand about complex
medical rehab, the ADA, and all the policies that could potentially affect an individual with a
SCI. Complex medical rehab is a separate portion of Medicare that helps to provide wheelchairs
and other durable medical equipment. Congress constantly threatens to cut funding to Medicare,
so as an individual with a SCI, it is important to advocate in order for continuing funding.
Being an advocate also means advocating for the individual’s personal care and rights. It
is important for an individual to learn to direct their care and speak up about issues that can
personally affect them. Knowing signs and symptoms of complications can play a role in
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advocacy. An individual may encounter individuals and healthcare providers who are not very
familiar with SCI. It is important for the individual to be able to educate and advocate for the
appropriate care.

Summary
In conclusion, although the ADA is not perfect, it has had a tremendous effect on
communities and has helped to make facilities and communities more accessible. It is important
to remember that even though ADA guidelines are followed, true accessibility may not
necessarily be accomplished, especially for large wheelchairs or power wheelchairs. If there is
uncertainty about whether or not guidelines are being followed within a facility, it is important to
have personal knowledge on the ADA, and to speak with the owner or property manager.
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Information Resources
Office on the Americans with Disabilities Act
Civil Rights Division
U.S. Department of Justice
P.O. Box 66118
Washington, DC 20035-6118
202-514-0301
202-514-0381 TDD
Equal Employment Opportunity Commission
131 M Street, NE
Washington, DC 20507
800-669-4000
405-231-5734 TDD
Job Accommodation Network
P.O. Box 6080
Morgantown, WV 26506-6080
800-526-7234
877-781-9403 TDD
Oklahoma Employment Security Commission
Will Rogers Memorial Office Building
2401 North Lincoln Boulevard
P.O. Box 52003
Oklahoma City, OK 73152-2003
405-557-0200
888-980-9675
Department of Transportation
1200 New Jersey Ave. SW
Washington, DC 20590
866-377-8642
800-877-8339
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Architectural and Transportation Barriers Compliance Board
1331 F Street, SW Suite 1000
Washington, DC 20004-1111
800-872-2253
800-993-2822 TDD
Federal Communication Commission
445 12th St, SW
Washington, DC 20554
888-225-5322
888-835-5322 TDD
Office of Disability Employment Policy
US Dept of Labor
200 Constitution Ave. NW
Washington DC, 20210
866-487-2365
877-4889-5627 TDD

Telecommunications Act
The Telecommunications Act requires manufacturers of telecommunications equipment and
providers of telecommunications services to ensure that such equipment and services are
accessible to and usable by persons with disabilities, if readily achievable.
Contact Information:
Federal Communications Commission
445 12th Street, S.W.
Washington, D.C. 20554
www.fcc.gov/cgb/dro
(888) 225-5322 (voice)
(888) 835-5322 (TTY)

Fair Housing Act
The Fair Housing Act prohibits housing discrimination on the basis of race, color, religion, sex,
disability, familial status, and national origin. It covers private housing, housing that receives
Federal financial assistance, and State and local government housing.
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This act requires:
• Owners of housing facilities to make reasonable exceptions in their policies and
operations to afford people with disabilities equal housing opportunities.
• Landlords to allow tenants with disabilities to make reasonable access-related
modifications to their private living space, as well as to common use spaces. Please note:
The landlord is not required to pay for the changes.
• New multifamily housing with four or more units be designed and built to allow access
for persons with disabilities.
Contact Information:
Office of Program Compliance and Disability Rights
Office of Fair Housing and Equal Opportunity
U.S. Department of Housing and Urban Development
451 7th Street, S.W., Room 5242
Washington, D.C. 20410
www.hud.gov/offices/fheo
www.fairhousingfirst.org
(888)669-9777 (voice) – government office
(888)927-9275 (TTY)- government office
(888)341-7781 (voice/TTY)- fair housing accessibility

Air Carrier Access Act
The Air Carrier Access Act prohibits discrimination in air transportation by domestic and foreign
air carriers against qualified individuals with physical and mental impairments. Requirements
include boarding assistance and certain accessibility features in newly built aircraft and new or
altered airport facilities.
Contact Information:
Aviation Consumer Protection Division
U.S. Department of Transportation
400 7th Street, S.W.
Room 4107, C-75
Washington, D.C. 20590
http://airconsumer.ost.dot.gov
(800)778-4838 (voice)
(800)455-9880 (TTY)

350

Voting Accessibility for the Elderly and Handicapped Act
This act generally requires polling places across the U.S. to be physically accessible to people
with disabilities for federal elections. If not accessible, a political subdivision must provide an
alternate means of casting a ballot on the day of the election. Available registration and voting
aids for disabled and elderly voters are also required by this act.
Contact Information:
U.S. Department of Justice
Civil Rights Division
950 Pennsylvania Avenue, N.W.
Voting Section – 1800G
Washington, D.C. 20530
(800)253-3931 (voice/TTY)

National Voter Registration Act
This act requires all offices of State-funded programs that are primarily engaged in providing
services to persons with disabilities to provide all program applicants with voter registration
forms, to assist them in completing the forms, and to transmit completed forms to the appropriate
State official.
Contact Information:
U.S. Department of Justice
Civil Rights Division
950 Pennsylvania Ave., N.W.
Voting Section- 1800G
Washington, D.C. 20530
www.usdoj.gov/crt/voting
(800)253-3931 (voice/TTY)

Civil Rights of Institutionalized Persons Act
CRIPA authorizes the U.S. Attorney General to investigate conditions of confinement at State
and local government institutions such as prisons, jails, pretrial detention centers, juvenile
correctional facilities, publicly operated nursing homes, and institutions for people with
psychiatric or developmental disabilities. This Act allows the Attorney General to uncover and
correct widespread deficiencies that seriously jeopardize the health and safety of residents of
institutions.
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Contact Information:
U.S. Department of Justice
Civil Rights Division
950 Pennsylvania Ave., N.W.
Special Litigation Section- PHB
Washington, D.C. 20530
www.usdoj.gov/crt/split
(877)218-5228 (voice/TTY)

Individuals with Disabilities Education Act
IDEA requires public schools to make available to all eligible children with disabilities a free
appropriate public education in the least restrictive environment appropriate to their individual
needs.
This Act requires:
• Public school systems to develop appropriate Individualized Education Programs (IEP’s)
for each child.
• Particular procedures be followed in development of the IEP. Each student’s IEP must be
developed by a team of knowledgeable persons and must be at least reviewed annually.
Contact Information:
Office of Special Education & Rehabilitative Services
U.S. Department of Education
400 Maryland Ave., S.W.
Washington, D.C. 20202-7100
www.ed.gov/about/offices/list/osers/osep
(202)245-7468 (voice/TTY)

Rehabilitation Act
The Rehabilitation Act prohibits discrimination on the basis of disability in programs conducted
by Federal agencies, in programs receiving Federal financial assistance, in Federal employment,
and in the employment of Federal contractors. The standards for determining employment
discrimination under the Rehabilitation Act are the same as those used in title I of the Americans
with Disabilities Act.
Sections to pay particular attention to and contact information:
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Section 501
Section 503 – www.dol.gov/esa/ofccp (202) 693-0106 (voice/relay)
Section 504 – www.ada.gov (800)514-0301 (voice) & (800)514-0383 (TTY)
Section 508 - www.gsa.gov/sectoion508 & www.access-board.gov

Architectural Barriers Act
This act requires that buildings and facilities that are designed, constructed, or altered with
Federal funds, or leased by a Federal agency, comply with Federal standards for physical
accessibility. It is important to note that these requirements are limited to architectural standards
in new and altered buildings and in newly leased facilities.
Contact Information:
U.S. Architectural and Transportation
Barriers Compliance Board
1331 F Street, N.W., Suite 1000
Washington, D.C. 20004-1111
www.access-board.gov
(800)872-2253 (voice)
(800)993-2822 (TTY)
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Chapter 32
Employment/School
The idea of either returning to or entering the work force or school requires much thought
and preparation. This is true for every individual, but even truer after an SCI. There are services
and agencies that can help with the transition phase.

Definition of Disabled
The term “disabled” has a variety of meanings to different people, and many of these
interpretations come from personal experiences, or lack thereof. Individuals with an SCI prefer
not to be labeled with preconceived thoughts about skills, abilities, knowledge, etc. These labels
can affect performance on daily activities and jobs, and may often influence the thoughts and
actions of others when interacting and participating in community activities. On the other hand,
labels can provide opportunities to receive services and benefits that otherwise would not be
available.

Returning to Work After an SCI
Generally, individuals with an SCI need to return to work as soon as possible. Given
today’s technology and innovations, it is possible for many individuals with an SCI to return to
competitive and productive employment. The level and degree of injury will dictate the
magnitude of the work accommodations and adaptations that are necessary to ensure vocational
success.
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For some individuals, it may be possible to return to the same job, depending on the level
of injury and the specific job requirements. The individual must be able to cope with the
psychological factors often associated with an inability to perform the same tasks at the same
level or in the same manner prior to the injury. Usually, if previous employment was in a laborintensive and physically demanding job, then the probability of returning to that position is low.
If it was a position that uses cognitive skills or computer-based activities, then the probability of
returning to that position may be higher. Many companies are willing to adapt or modify
positions, or to transfer an employee with a disability to another appropriate position, providing
that these adaptations do not cause “undue hardship” to the employer.

Returning to School After an SCI
If an individual is unable to return to work after an SCI, returning to school may still be a
possibility. The Education for All Handicapped Children Act of 1975, now known as Individual
with Disabilities Education Act (IDEA), offers individuals with disabilities some specific
protections and rights regarding their ability to access community activities. IDEA focuses on a
“free appropriate public education,” often referred to as “fape,” for the nation’s children with
disabilities. The IDEA is effective until the age of 22. After 22 years of age, the ADA becomes
effective for school issues.
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Individuals may elect to return to school to obtain the necessary skills and knowledge for
employment. If an individual elects to return to school, institutions must provide services for
students with disabilities. Available services may include special parking, note taking, taping or
recording of lectures, interpreters, test taking in alternate formats, and other accommodations to
meet the specialized needs of students. Accommodations and adaptations for student housing
also may be available at some educational facilities.

Making the Decision Between Employment or School
•

Identify several careers of interest.

•

Discuss these with the rehabilitation team, especially the vocational counselor.

Vocational Rehabilitation
Each state has a department or division of rehabilitation services that is commonly
referred to as Vocational Rehabilitation (VR). Vocational Rehabilitation is a federal and state
matching funded program administered by the individual states. The goal and mission of these
programs are to provide assistance to individuals with disabilities in returning to competitive and
productive employment. This a public service agency and there is no cost for services, but
economic status is evaluated with respect to purchasing durable medical equipment and related
items. While different states use different names for the agencies that provide vocational
services, most are listed under state government agencies in telephone directories.
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The only requirements for individuals to access vocational rehabilitation services are an
interest in returning to work or school and a disability that requires intervention and services in
order for the individual to be employed successfully. Remember that different states are
responsible for program and service administration and that the services and assistance provided
may vary from state to state.

Services of Vocational Rehabilitation
•

Tuition for school

•

Adaptive equipment

•

Reimbursement for books

•

Assistive devices

•

Supplies

•

Assistance with research and

•

On-the-job training

obtaining employment

Getting Started with Vocational Rehabilitation
Although some rehabilitation hospitals have a vocational counselor on staff, most do not.
The majority of rehabilitation hospitals or facilities, however, have social workers/case managers
that can assist with referral to the local VR agency. State vocational counselors are usually
assigned by geographical areas or by ZIP codes, and have mandated criteria they use for
accepting individuals for services. The first steps in this vocational process are:
•

Setting up an interview with the local counselor.

•

Gathering personal, social, and medical information.

•

Being qualified as a client.
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The next step in the process may include a comprehensive vocational evaluation that
assesses:
•

Work history

•

Educational background

•

Interests

•

Skills

•

Personal traits

•

Aptitude

•

Goals
This extensive evaluation may last for several days and can assist the individual with an

SCI in exploration of the options that will allow him/her to become a productive member of
society.
Although vocational rehabilitation may begin in the hospital, financial assistance cannot
be initiated prior to discharge. For example, if special equipment is needed, the individual must
be discharged with loaner equipment until the local VR counselor can assist in obtaining more
permanent equipment.

Available Resources for Returning to Work
Listed below are some of the federal and state agencies that assist individuals with
disabilities in returning to work or entering competitive employment. Most of these agencies
have services available on a statewide basis.
Oklahoma Department of Rehabilitation Services (ODRS)
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The ODRS provides assistance to Oklahomans with disabilities through vocational
rehabilitation, employment services, independent living arrangements, residential, and outreach
education programs, and the determination of medical eligibility for disability benefits.
State Administrative Office
3535 N. W. 58TH
Suite 500
Oklahoma City, OK 73112-4815
405-951-3400 or 800-845-8476
www.okrehab.org
Oklahoma Employment Security Commission (OESC)
The OESC promotes employment security by increasing opportunities through the
maintenance of a system of public employment offices. The OESC grants private industry
councils for training of dislocated workers, older workers, and low-income youth. Numerous
offices are located throughout the state.
State Administrative Office
200 Will Rogers Building
Oklahoma City, OK 73105
405-557-0200 or 888-840-WORK (9675)
www.oesc.state.ok.us
Equal Employment Opportunity Commission (EEOC)
The EEOC promotes equal opportunity in employment through administrative and
judicial enforcement of the federal civil rights laws and through education and technical
assistance.
National Administrative Office
1801 L Street, N.W.
Washington D.C. 20507
202-663-4900 or 800-669-4000
www.eeoc.gov/
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State Administrative Office
210 Park Avenue
Oklahoma City, OK 73102
405-231-4911
Job Accommodation Network (JAN)
The JAN is an international no-cost consulting service that provides information about
job accommodations, the employability of individuals with disabilities and the Americans with
Disabilities Act (ADA).
West Virginia University
P.O. Box 6080
Morgantown, WV 26506-6080
800-526-7234
www.jan.wvu.edu
Social Security Administration (SSA)
The SSA is a resource that offers several incentives and programs to assist individuals
who are recipients of benefits in returning to the labor force. It is advisable to visit with an SSA
representative as the programs and guidelines change from time to time depending on the type of
benefits received.
National Administrative Office
6401 Security Blvd.
Baltimore, MD 21235
800-722-1213
www.ssa.gov
TRACE Research and Development Center
TRACE has listings of several resources including the ADA and information on assistive
products.
S-151 Waisman Center, UW-Madison
1500 Highland Avenue
Madison, WI 53705
608-262-6966
www.trace.wisc.edu
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Governor’s Office of Handicapped Concerns
This office deals with a variety of issues related to employment and independent living
issues, and also may serve as a mediator for state service programs.
2712 Villa Prom
Oklahoma City, OK 73107-2423
405-521-3756
800-522-8224
www.state.ok.us/~ohcleap.htm
email: cap@ohc.state.ok.us

Summary
In conclusion, unemployment has long been recognized as one of the most persistent and
costly effects of an SCI. A major parameter dictating the success of rehabilitation efforts is the
ability of an individual with an SCI to re-enter the competitive work force. Medical rehabilitation
and vocational specialists must collaborate to deal effectively with the myriad of problems faced
by individuals with an SCI, their family members, and friends. This collaboration often means
the difference between successful and unsuccessful reintegration into the community.
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Chapter 33
Financial Resources
The financial cost of an SCI is staggering. The abrupt change in lifestyle and loss of
wages can be overwhelming. Medical and community-based assistance may be needed. Knowing
what programs and resources are available is the first step.

Life Care Plan
A resource that is available to assist in planning for the future financial needs is a Life
Care Plan. This is a service provided by an attorney. The individual’s needs are assessed
including legal, healthcare, social, and psychological and a plan is developed to meet those needs
financially. The goal of a Life Care Plan is to protect and preserve the individual’s income and
assets. The Life Care Plan takes into account the individual’s immediate, midterm, and long-term
care needs and creates a plan based on predicted needs throughout their life and establishes a way
to most effectively pay for those needs.

Income Maintenance Programs
Supplemental Security Income (SSI): SSI is a program for the aged, blind, and the
disabled. This program provides monthly payments to those who have little or no income and/or
resources. Applications can be obtained from the Social Security Administration.
Social Security Disability Income (SSDI): SSDI is an income-based program for a disabled
worker, spouse, and family. This program is based on one’s earnings record. Applications can be
obtained from the Social Security Administration.
Temporary Aid to Needy Families (TANF): This program provides assistance to needy
families with children who have been deprived of support and care by one or both parents
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because of a parent's death, incapacity, or absence from the home. Applications can be obtained
from the Department of Human Services in the county of residence.
Individual and Family Grant Program: This program provides grants to individuals and
families deprived as a result of a natural disaster. An application can be obtained from the
Department of Human Services in the county of residence.
Food Stamps: Eligibility is based on income, available resources, and the number of people in
the household. An application can be obtained from the Department of Human Services in the
county of residence.
Veterans Program: Any veteran may be eligible for a disability pension or other programs.
Department of Human Services (DHS): For eligibility for any government program, an
application must first be made with DHS. The following DHS offices are available locally.

The following regulatory agencies are administered by DHS.
Human Service Centers: Oklahoma County
Oklahoma County 55A – Southwest Oklahoma County (401 W. Commerce, Oklahoma City
73109) 800-884-1532 or 405-644-5700
73108, 73109, 73119, 73128, 73139, 73159, 73169, 73179
Oklahoma County 55B – Midwest City (9901 S.E. 29th St. Midwest City, 73130)
73007, 73020, 73045, 73049, 73054, 73066, 73084, 73110, 73130, 73141, 73150, 73151,
74857
Oklahoma County 55C – Kelley (2409 N. Kelley Ave. Oklahoma City, 73111) Phone: 800-8841534 or 405-522-5818
73003, 73013, 73034, 73102, 73103, 73104, 73105, 73107, 73111, 73114, 73116, 73120,
73121, 73131, 73134

Oklahoma County 55 H – Rockwell (7201 N.W. 10th St., Oklahoma City, 73127)
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73008, 73122, 73127, 73132, 73142, 73162
Oklahoma County 55J- Crossroads (1115 S.E. 66th St., Oklahoma City, 73149)
73115, 73117, 73129, 73135, 73145, 73149

Department of Human Services - Home Maintenance
Aids / Personal Care: 800-435-4711 or 918-582-4711
Intake & Screening
Canadian County
314 E. Rogers, El Reno, OK 73036, 405-295-2700 or
7901 E. US HWY 66, El Reno, OK 73036, 800-572-6845 or 405-295-2000
Cleveland County
631 E. Robinson, Norman, OK 73071, 800-572-6823 or 405-573-8300 or
2507 N Shields, Moore, OK 73160, 877-207-7317 or 405-912-2000
Logan County
1414 S Division, Guthrie, OK 73044
800-572-6831 or 405-264-2700

Ombudsman (Long Term Care Nursing Home) 405-521-6734
Adult Protective Services

800-522-3511

Medicaid Fraud and Abuse

405-522-5880

Consumer Protection Agency (Health Fraud)

405-271-5243

Medicare Fraud and Abuse Hotline

800-477-8477

Inspector General

800-447-8477

Department of Rehabilitation Services
Has an online resource guide, which includes a section on Financial Assistance:
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o

http://www.okdrs.org/drupal

Medical Assistance Programs
Medicare: Medicare is a federal health insurance program for persons over the age of 65 and/or
those who have been receiving SSDI for at least two years. The Social Security Administration
takes applications and can provide more information about the programs.
Medicaid: Medicaid is a state-managed program that provides assistance for medical needs.
Certain requirements must be met to qualify. Applications can be made at the Department of
Human Services in the county of residence.
Advantage Program: The Advantage Program provides home and community-based services
to the elderly and adults with physical disabilities. To qualify for this program, eligibility
requirements for Medicaid also must be met.
County Pharmacy: The County Pharmacy can assist with medications, but only for those
living in Oklahoma County.

Area Free Clinics:
https://www.oumedicine.com/oumedicalcenter/hospital-information/free-low-cost-care

Home Modification and Adapted Equipment Funding
Private pay (self-funding)

Loans
•

Equity loans

•

Second mortgage

•

Reverse mortgage (do not recommend typically)
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Reverse mortgage is a loan for seniors age 62 and older. Home Equity Conversion
Mortgage (HECM) reverse mortgage loans are insured by the Federal Housing
Administration (FHA) and allow homeowners to convert their home equity into cash with no
monthly mortgage payments.

Alternative Financing with Bancfirst
Abletech (OSU) www.ok.gov/abletech/
Direct Financial Loan (up-to $1500)
•

Allows individuals with disabilities to borrow money to purchase assistive technology
and specialized devices that are $1500 or less at a 5% fixed interest rate with a $15
closing fee. The low monthly payment, usually for one year, allows a qualified borrower
to pay off the loan. Build their credit and own assistive technology.

Financial Loan (over $1500)
•

Are loans over $1500 to help individuals with disabilities obtain needed assistive
technology devices and services. These loans have a 36-month repayment term if
unsecured or have a 60-month term if secured.

Loans through Abletech can help purchase:
•

Communication devices

•

Listening devices

•

Home modifications

•

Medical devices

•

vision devices’

•

Modified vehicles

•

computers/software

•

Office equipment
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Loans Can be tax deductible www.irs.gov/pub/irs-pdf/p502.pdf

Insurance
•

Medicaid (www.cms.gov)
ADvantage program

•

Workers’ Compensation

Grants
HUD Community Development Block Grants (CDBG)
•

CDBG provides grants to states and localities to provide decent housing and suitable
living environment and to expand economic opportunities, principally for low and
moderate-income persons.

https://www.hudexchange.info/grantees/ (search by state)
Contact for OK:
Vaughn Clark (Director)
Phone: 405-815-5370
Email: Vaughn_clark@okcommerce.gov
Contact for OKC:
Steven Rhodes (Program Planner)
Phone 405-297-2009
Email: steve.rhodes@okc.gov
See website for other cities including:
Broken Arrow
Edmond
Enid
Lawton
Midwest City
Moore
Norman
Shawnee
Tulsa County
Tulsa
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USDA/ Rural Development Grant
•

Single Family Housing Guaranteed Loan Program in Oklahoma
http://www.rd.usda.gov/programs-services/single-family-housing-guaranteed-loanprogram/okm

VA Grants (www.va.gov)
•

Home Improvement and Structural Alterations (HISA) grant
o Lifetime HISA benefit up to $6,800 may be provided for:
o Veterans and Service members who have a service connected condition
o Veterans who have a non-service connected condition rated 50% or more
service connected
o

Lifetime benefit up to $2,000 may be provided for Veterans who have a nonservice connected condition

Nonprofit / Foundation Assistance & Equipment Grants
Rebuilding Together
Habitat for Humanity
Center for Independent Living
Areawide Aging Agency
The Travis Roy Foundation
www.travisroyfoundatoin.org/sci/grants/application
Christopher & Dana Reeve Foundation
www.chirstopherreeve.org
See Web Resources Chapter for more grants and scholarships

Fundraising Sites
•

Helphopelive.org

•

Gofundme.com
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Additional Benefit Information
To qualify for benefits, one must have worked in jobs covered by Social Security and
have a medical condition that meets the Social Security Administration’s definition of disability.
In general, Social Security pays monthly benefits to individuals who are unable to work for a year
or more because of a disability. No benefits are payable for partial disability or for short-term
disability. Social Security considers someone disabled if there is an inability to work at the same
type of job as before the injury and if an adjustment cannot be made to another position
secondary to the medical condition(s).
Applications can be made at the Social Security office as soon as the disability occurs. If
this cannot be done in person, a claim can be filed by phone. Based on total yearly wages or selfemployment income, a specific amount of credits are earned, with a certain amount earned during
the last ten years, ending with the year the disability occurred. It is possible to work a limited
amount and still qualify to receive benefits. This is variable and should be researched carefully.

Summary
In conclusion, unemployment long has been recognized as one of the most persistent and
costly effects of an SCI. A major parameter dictating the success of rehabilitation efforts is the
ability of an individual with an SCI to re-enter the competitive work force. Although individuals
should be encouraged to file for benefits while still in the rehabilitation setting, this should not
discourage the individual with an SCI to seek work or cause him/her to lose hope. Generally, the
social worker/case manager in the rehabilitation setting is quite knowledgeable about financial
assistance programs. In addition to the above services, vocational rehabilitation also may be an
option (see Chapter 55: Employment/School). When all other options have been exhausted, there
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may be special grants to assist with financial hardships.
Above the basic financial needs, there is the need to pay for modifications and adapted
equipment for increased independence and accessibility in your home environment. Some of
these resources have been provided for you but it will require work to apply for the grants and
funding out there. It will take time but if you are willing to work there are monies out there to
assist you.
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Chapter 34 Research and Spinal Cord Injury
Research
SCI is a widely researched topic throughout the world. At this time, there is no cure for a
SCI, but there have been significant findings over the past few decades. Many organizations,
medical schools, and even the department of defense are funding projects to help cure paralysis.
There are four main concepts being researched: neuroprotection, regeneration, cell
replacement, and retraining. Neuroprotection are things such as chemicals or hypothermia that
are used to reduce inflammation and prevent cell death. This typically occurs when the injury
first happens. Regeneration clinical trials are examining anti-inflammatory medications being
administered immediately following injury. Cell Replacement research is looking at the use of
stem cells being transplanted into the body. This is very controversial and most studies are taking
place outside the United States of America. Retraining is using techniques to help create new
pathways between and brain and spinal cord. This type of recovery includes things such as
robotic assisted therapy, functional electrical stimulation, epidural stimulation, brain-computer
interfaces, and whole body vibration.

Clinical Trials
Clinical trials are being done all around the world for further researching SCI. They are
always changing, so if you are interested in participating in a research study, check the websites
often. Many have certain criteria in order to qualify. The following are websites to help find
clinical trials:
•

http://www.clinicaltrials.gov/ct2/home
o Search “spinal cord injury” or “tetraplegia” or “SCI” or “Paraplegia
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•

The Miami Project www.themiamiproject.org/intakeform

•

Shepard Centerwww.shepard.org/research

•

The Christopher and Dana Reeves Foundation http://www.christopherreeve.org

Other Evidence-Based Practice and Research
•

Professional Associations

•

National Rehabilitation Information Center www.naric.com

•

American Speech-Language-Hearing Association Practice Portal
www.asha.org/practice-portal

•

Rehabilitation Research and Development, US Department of Veterans Affairs
www.rehab.research.va.gov

•

Center for International Rehabilitation Research Information and exchange
www.cirrie.buffalo.edu

•

U.S. National Library of Medicine, National Institutes of thealth
www.ncbi.nlm.nih.gov/pubmed/

•

Clinical Search Engine, Trip www.tripdatabase.com

•

Evidence Based Practice, American Congress of Rehabilitation Medicine
www.acrm.org/resources

•

Advanced in Clinical Neuroscience and Rehabilitation www.acnr.co.uk

•

Neuro-QOL, National Institute of Neurological Disorders and Stroke (NINDS)
www.neuroqol.org

•

elearn SCI, International Spinal Cord Society www.elearnsci.org
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Advancing Technology and Therapy Techniques
Technology is consistently getting better. New treatments and therapy techniques are
constantly being introduced. Electrical stimulation, “walking devices”, vibration, and wheelchair
technology are just a few areas of advancing technology. INTEGRIS Jim Thorpe utilizes many
of these technology devices when appropriate for individuals with SCI.

Lokomat
Lokomat is a robot assisted walking device. The individual is in a harness over a treadmill and
attached to robotic “legs” that will guide him/her through the walking motion. This allows for
the repetitive movement to help create new “pathways” between the brain and the spinal cord. It
also helps with weight bearing, core stability, and cardiovascular endurance. The speed and
amount of assistance as well as the amount of weight bearing can all be controlled through a
computer. It is important to remember that this device is not appropriate for everyone.

Body Weight Support Treadmill Training (BWSTT)
BWSTT may be utilized if an individual is able to move their legs but does not have the strength
to support their entire body. This can be performed on the Lokomat without attaching the robotic
legs. In some cases, the therapist may have to assist in advancing or steadying the leg.

EKSO Bionic Suit
The EKSO is an exoskeleton that helps people with paralysis or lower extremity weakness walk
again. The individual must transfer over into the device and he/she will be strapped into the
device. The device uses a walker or crutches to assist with walking. There are motors and the
hips and knees. At first, each step will be activated by the therapist. As the patient learns the
walking sequence and correct positioning, he/she can eventually take control of taking steps, or
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the device can be activated to take the steps. The amount of assistance can also be lowered to
allow the individual more control with moving each leg.

Functional Electrical Stimulation (FES)
Bioness is a form of Functional Electrical Stimulation (FES) that can be used for both the
arms and legs. FES is the use of electrical current to cause the body certain movements to
perform functional activities. Bioness has a hand unit called the H200 that can help certain
individuals grasp and release. The L300 leg piece provides stimulation to help prevent the toes
from dragging when the individual is taking a step. There is also a thigh piece that can be used to
help straighten or bend the knee. Again, FES may not be appropriate for everyone. Talk with
your therapy team and physician to see if you are a candidate.

Whole Body Vibration
Galileo is a side alternating whole body vibration (WBV) system that can be used to help
stimulate muscles, decrease spasticity, and increase blood flow. Individuals can be sitting in the
wheelchair or stand up. If he/she is not able to stand, an overhead lift system can be used to get
them into standing. It can also be placed on a mat to help with hand and shoulder function. WBV
may be not appropriate for everyone.

Free Wheel Wheelchair
A wheel that can be attached to the front of a manual wheelchair. It lifts the front two casters off
the ground and allows for individuals to propel their wheelchair over uneven surfaces.

Standing Frames
A support frame that is used to help individuals achieve a standing position and safely maintain
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this position. There are many forms of standing frames, but generally there is a harness under the
individual and a knee block and platform in front of him/her. The device will lift the sling under
him/her into standing. This allows for him/her to be upright and bearing weight through the legs.
This helps with increasing circulation, weight bearing, breathing, digestion, and blood pressure
regulation. Fractures in the legs or pelvis may prevent individuals from participating in using the
standing frame.

375

Web Resources
Social Media and Spinal Cord Injury
Social Media is the newest source for accessing the most current information and
connecting with others. It allows for individuals all over the city, state, country, and world to
connect with each other. After a significant life-changing event such as a spinal cord injury peer
support is very important. The support from individual’s previous experiences is important to
learn techniques and strategies. That can help increase function and help with coping with the
injury. It can be difficult to find someone with a similar injury or similar abilities and social
media had created a way to connect with others in similar situations. It is also a good way to
learn about the newest technology and resources available.
Facebook and Twitter are good forms of social media to connect with and follow certain
organizations or individuals online. The internet also has educational forums and general
question forums that individual can interact with and learn from others experiences. Please refer
to Resource page for a list of social media

Social Media Resources
•

CDC social Medica Tools, Guidelines & Best Practices, Center for disease Control and
prevention www.cdc.gov/socialmedia/tools/guidelines

Facebook
•

Spinal Cord Injury (SCI) Connection

•

Users First Alliance

•

Spinal Cord Injury

•

Spinal Cord Injury Hope

•

Nation Spinal Cord Injury Association
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•

Backbone

•

Abilities Expo

•

Spinal Cord Peer Support USA

•

Life after Spinal Cord Injury

•

Spinalpedia

•

Christopher and Dana Reeve Foundation

•

Life Rolls On

•

Wheelchair User’s Group

•

Project Walk

•

Life After spinal Cold Injuries Oklahoma

•

Levate Life

•

Wheelchair Lifestyle

General Information
•

http://www.pushrim.org/

•

Integris Jim Thorpe Rehabilitation: http://www.integrisrehabilitation.com/

•

National Spinal Cord Injury Association: www.spinalcord.org

•

United Spinal Association: www.unitedspinal.org

•

Christopher Reeve Foundation: www.christopherreeve.org

•

Reeves Foundation: www.paralysis.org

•

SCI Info Pages: http://www.sci-info-pages.com/state-resources.html

•

Spinal Cord Injury Information Network: http://www.spinalcord.uab.edu/

•

Neuro Resources Outreach: http://www.neuroresourcesoutreach.com/contact.html
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•

Spinalpedia: www.spinalpedia.com

•

New Mobility: http://www.newmobility.com/

Equipment and Assistive Technology
•

Oklahoma ABLE Tech: www.ok.gov/abletech/

•

USA Tech Guide: http://www.usatechguide.org/

•

TiLite: http://www.tilite.com/

•

Permobil: http://www.permobil.com/en/Corporate/

•

Sunrise Medical (Jay and Quickie): http://www.permobil.com/en/Corporate/

•

Roho: https://roho.com/

•

Shower Buddy: http://www.myshowerbuddy.com/

•

Easy Stand: http://www.easystandstandingframes.com/

•

Ki Mobility: http://www.kimobility.com/Welcome.action

•

Colour Wheelchairs: http://colourswheelchair.com/

•

Smart Home: http://www.smarthome.com/

•

Able Net: http://www.ablenetinc.com/

•

Adaptive Switch Lab (ASL): http://www.asl-inc.com/

•

Quantum: http://www.quantumrehab.com/

•

Patterson Medical: http://www.pattersonmedical.com/

•

Invacare: http://www.invacare.com/cgi-bin/imhqprd/default.jsp

•

ADI Rides: http://adirides.com/seating-systems/carbon-fiber-back/

•

Free Wheel: https://www.gofreewheel.com/

•

MotoMed: http://www.motomed.com/
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•

Restorative Therapies: http://restorative-therapies.com/

•

Hacoma (Lokomat): http://www.hocoma.com/en/

•

ReWalk: http://www.rewalk.com/

•

EKSO bionics: http://www.eksobionics.com/

•

Bioness: http://www.bioness.com/Dvd.php

•

Techsoup www.techsoup.org

•

RAZ Designs: http://razdesigninc.com/

•

Activeaid: http://activeaid.com/

•

ParaLadder: http://paraladder.com/

•

SportsAbilities: http://www.sportsabilities.com/#!wheelchairs/c17zl

Relationships and Sexuality
•

http://wheel-life.org/reconnecting-relationship-advice-wheelchair-users/

•

http://www.spinalpedia.com/blog/2014/11/latest-male-sexuality-spinal-cord-injury/

•

http://www.newmobility.com/2015/02/sex-women-sci/

•

http://www.christopherreeve.org/site/c.mtKZKgMWKwG/b.4453431/k.552C/Sexual_Health_for
_Men.htm

•

http://www.sexsci.me

•

http://www.spinalcordinjury.net/Services/services_info_sexuality.htm

•

http://www.drugs.com/cg/sexual-function-in-men-after-spinal-cord-injury.html

•

http://www.streetsie.com/spinal-injury-wheelchair-sex/

•

http://www.spinalcord.org/resource-center/askus/index.php?pg=kb.page&id=1579

Financial Assistance, Grants, and Scholarship
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•

http://www.brpf.org/Grants/ApplicationCharitableGrants.html

•

http://www.joejacksonfoundation.org

•

http://www.spinalcord.org/resourcecenter/askus/index.php?pg=kb.printer.friendly&id=10

•

http://www.sci-info-pages.com/spinal-cord-injury-help.php

•

http://www.disabled-world.com/disability/education/scholarships/180-medicalscholarships.php

•

http://www.disabled-world.com/disability/education/scholarships/

•

http://helpdesk.spinalcordcentral.org/index.php?pg=kb.printer.friendly&id=10

•

http://www.dreamsofrecovery.org

•

Hot Nonprofit Trends www.nonprofit.about.com

Travel
•

http://www.friendshipcircle.org/blog/2012/06/05/air-travelers-with-disabilities-here-areyour-rights/

•

http://www.miusa.org/ncde/tipsheets/airlinetips

•

http://toolkit.bootsnall.com/traveling-with-disabilities-guide/the-truth-about-on-linebook.html

•

http://www.abletotravel.org

•

http://www.gimponthego.com/links.htm

•

http://www.travelguides.org/travelagents.html

•

http://www.christopherreeve.org

•

http://www.spinalcord.org/resource-center/askus/index.php?pg=kb.book&id=16
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Wheelchair skills
•

http://sci.washington.edu/info/forums/reports/wc_skills_2011.asp

•

http://www.wheelchairskillsprogram.ca/eng/specific_skills.php

Fitness and Wellness
•

International Council on Active Aging www.icaa.cc

•

National Wellness Institute www.nationalwellness.org

•

People with Disabilities: Living Healthy, Centers for Disease Control and Prevention
http://www.cdc.gov/ncbddd/disabilityandhealth/healthyliving.html

•

http://www.abilities.com/community/buzz/67f-sci.html

•

https://m.youtube.com/watch?v=_-vm6ac8v6U&feature=share

•

http://www.nchpad.org/111/860/Spinal~Cord~Injury~and~Exercise

•

http://www.activehands.com/video.htm

•

http://blog.easystand.com/2014/11/exercise-benefits-wheelchair-users/

Advocacy
•

https://www.facebook.com/SPINALpedia/posts/101530995485

•

http://www.newmobility.com/category/advocacy/

•

National disability Rights Networks www.ndrn.org

Personal health Information systems and tools
•

Building your care notebook, nation center for medical home implementation
www.medicalhomeinfo.org/for_families/care_notebook
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•

my PHR, American Health Information Management Association www.myphr.com

•

No More clipboard www.nomoreclipboard.com

•

Your Family Members Personal Health Record, Next Step in Care
www.nextstepincare.org/Caregiver_Home/Personal_Health_Record/

•

My health eVet, U.S. Department of Veterans Affairs www.myhealth.va.gov
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Glossary
Abscess: A localized collection of pus in any part of the body formed by tissue disintegration
and surrounded by an inflamed area.
Abdominal: Relating to the part of the trunk that lies between the chest and the pelvis.
Absorption: The uptake of substances into or across tissues.
Accessory Muscles: Muscles that have a secondary function; muscles that can assist or take
over for impaired or absent muscles with similar functions.
Adaptive/Assistive Equipment: Special devices that assist in the performance of self-care,
work or play/leisure activities, or physical exercise.
Accessibility: For the environment to be physically accessed with ease. Easy to approach, enter,
or obtain.
Accommodate: To make suitable, to contain comfortably, as with accommodating the physical,
fixed skeletal deformities of a person with an injury while sitting in a wheelchair.
Activities of Daily Living (ADLs): Routine activities carried out for personal hygiene, health,
and homemaking (e.g., bathing, dressing, feeding, grooming, transfers, laundry, and
cooking)
Ambulate: To walk, walking.
Anterior: Pertaining to the front of something.
Aquatic Therapy: Therapy performed in the water, in a swimming pool. Typically used as an
occupational and physical therapy modality to assist in enhancing independence of the
patient.
Assisted Living: Primarily refers to situations where individuals with disabilities need
assistance in providing a limited amount of assistance with activities of daily living (e.g.,
dressing, bathing, transferring, and feeding). Assisted living services are usually provided
in apartment style dwellings and in nursing home style living centers. Assisted living
meets the person's limited needs and allows the person to be independent in the
community or in the residential setting.
Balance: The ability to maintain an upright position; usually tested in sitting and standing
positions.
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Bilateral: Having two sides or pertaining to two sides.
Bladder: A sac that can distend and serves to receive and hold fluid or urine.
Body Composition: The manner in which the body is made up and how parts of the body relate
to each other.
Bowel: Intestines and part of the digestive tract below the stomach.
Bruise: To injure without breaking or rupturing.
Case Managers: Individuals employed by insurance companies (i.e., external case managers) or
by medical facilities (i.e., internal case managers). Case management is a collaborative
process that includes assessment, planning, implementation, coordination, monitoring,
and evaluation of the options and services to meet an individual’s health care needs.
Central Nervous System (CNS): Systems involving the brain and spinal cord.
Certified Rehabilitation Registered Nurse (CRRN): A nurse with a specialty certification in
rehabilitation nursing.
Compensate: To make up for or offset; as when one muscle makes up for a weaker muscle.
Compressed: To squeeze together or press into less space.
Compromised: A deficiency.
Contracture: Static muscle shortening due to hypertonicity (i.e., high muscle tone), muscle
spasms, or muscle imbalance.
Contraindication: Any special circumstance, sign, or symptom that renders the use of a remedy
or procedure inadvisable, usually because of risk.
Counselors: A professional individual who assists another to understand and solve adjustment
problems through guidance, advice, opinion, and instruction.
Customize: To alter to fit the needs and likes/dislikes of an individual.
Deficit: A deficiency, impairment, or absence in amount or quality of functioning.
Dependent: The individual with an injury completes less than 25% of an activity.
Diaphragmatic Breathing: Deep breathing from the diaphragm.
Dietetics: The application of diet in the treatment of a disease.
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Digestive Tract: Integrated system responsible for digestion.
Disintegrate: To separate into components or fragments.
Distention: Swollen and/or hard abdomen resulting from constipation or an over-full bladder.
Durable Medical Equipment: Medical equipment (e.g., wheelchair, bathroom equipment,
walker, hospital bed, and breathing equipment).
Dysfunction: Disordered or impaired functioning of a bodily system or organ.
Edema: An accumulation of an excessive amount of watery fluid in cells, tissues, or bodily
cavities; swelling.
Energy Conservation: Conserving energy demands through the use of adaptive techniques or
equipment for performing activities of daily living and independent living skills more
efficiently.
Extension: Straightening a joint.
Flaccid: Without muscle tone, relaxed, floppy, limp; hypotonicity.
Flexion: Bending a joint.
Foley Catheter: A tube inserted into the urinary bladder for drainage of urine. The urine drains
through the tube and collects into a plastic bag.
Functional Ability: Capacity for performing an activity, with the end results being favorable or
meaningful.
Fusion: An operative procedure to accomplish bony stability between two or more vertebrae.
Gastrointestinal Tract: Of, or pertaining to, the stomach and intestines.
Hyperextension: Extension (i.e., straightening) of a bodily limb beyond normal limits.
Hypertension: High blood pressure.
Hypotension: Low blood pressure.
Impairment: An anatomical, physiological, or psychological loss, or abnormality. Reduced
capacity for functioning. This term may be used in describing the reduction in functions
of a single muscle or organ that results in reduced capacity for social and family relations,
independent living, or enjoyment of life as the result of some event or illness, including
pain.
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Incontinence: Inability to control bowel and bladder functions; bowel and bladder “accidents.”
Independent: The individual with an injury completes 100% of an activity.
Independent Living Skills: Routine activities carried out for homemaking (e.g., cooking,
cleaning, and paying bills).
Infrared: Of, or pertaining to, electromagnetic radiation having wavelengths greater than those
of visible light and shorter than those of microwaves.
Innervation: Stimulation of a part through the action of nerves.
Interdisciplinary Approach: A method of diagnosis, evaluation, and individualized program
planning in which two or more specialists/therapists participate as a team; contributing
skills, competencies, insights, and perspectives to focus on identifying the needs of an
individual with a disability and on devising a treatment plan to meet goals.
Joint Integrity: Soundness or completeness of a joint.
Lateral: Pertaining to the side.
Laxative: Having the action of loosening the bowels.
Maximum Assist: The individual with an injury completes 25%-50% of an activity.
Minimal Assist: The individual with an injury completes 75%-99% of an activity.
Mobility: Ability of an individual to move within and interact with the environment. Usually
involving utilization of public and/or private transportation, wheelchairs or ambulating.
Modality: A form of application or employment of a therapeutic agent or regimen to enhance
therapy.
Moderate Assist: The individual with an injury completes 50%-75% of an activity.
Modifications: Alteration or adjustment; physical change in environment or activity.
Motor Control: Regulation of the timing and amount of contraction of muscles of the body to
produce smooth and coordinated movement. The regulation is carried out by activity
within the nervous system.
Music Therapy (MT): The prescribed use of music by a qualified person to effect positive
changes in the psychological, physical, cognitive, or social functioning of individuals
with health or educational problems.
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Musculoskeletal: Pertaining to or involving the muscles and the skeleton.
Occupational Therapy (OT): The therapeutic use of self-care, work, and leisure activities to
increase independent function, enhance development, and prevent disability. OT may
include the adaptation of a task or the environment to achieve maximum independence
and to enhance the quality of life. The term “occupation” as used in occupational therapy,
refers to any activity engaged in for evaluating, specifying, and treating problems
interfering with functional performance.
Orthopedics: The branch of medicine devoted to the study and treatment of the skeletal system,
its joints, muscles, and associated structures.
Orthosis: Splint or brace designed to improve function or provide stability.
Orthotist: A skilled craftsman who develops and fits mechanical devices, such as braces,
splints, and body braces.
Over-distended: Over-stretched.
Peer counseling: Counseling or support from an individual in a similar situation (e.g., from an
individual with an SCI to another individual with an SCI).
Peripheral Nervous System (PNS): A system of nerves that connects the central nervous
system with sensory receptors, muscles, and other parts of the body.
Peristalsis: Movement of contents along the gastro-intestinal tract by muscular wave-like
contractions.
Pet Assisted Therapy: Therapy using pets as a modality, typically dogs. Used to improve the
cognitive and physical deficits of the patient.
Personal Assistance: Assistance that is provided to individuals with disabilities for activities of
daily living, homemaking, transportation, and any other needed assistance.
Physiatrist: A physician who specializes in physical medicine and rehabilitation. A physiatrist
is an expert in neurologic rehabilitation, trained to diagnose and treat disability
conditions. A physiatrist 1) examines an individual upon admission to a program to
ensure that medical issues are addressed, 2) provides medical information to the person,
family, and treatment team, and 3) oversees the individual's rehabilitation program.
Physical Therapy (PT): Therapy to evaluate components of movement, including muscle
strength, muscle tone, posture, coordination, endurance, and general mobility. A
treatment program is developed to help the individual achieve functional independence.
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Posterior: Pertaining to the back of something.
Posture: The position of the limbs or the body as a whole.
Pre-Fabricated: To construct or manufacture in advance in standard sections that can be easily
shipped and assembled.
Pre-Morbid Condition: Characteristics of an individual before the disease or injury occurred.
Prognosis: The prospect as to recovery from a disease or injury as indicated by the nature and
symptoms of the case.
Propulsion: The process of driving or propelling forward.
Psychology: The science of mental process and behavior. Concerned with the emotional and
behavioral characteristics of an individual, group, or activity.
Range of Motion (ROM): Refers to movement of a joint.
Recommendations: To counsel or advise that something be done and how it is to be done.
Residual: The quantity or remainder of something left over at the end of a process.
Respiratory Therapy (RT): Therapy relating to the act or process of inhaling and exhaling;
breathing.
Side effect: Any effect other than the desired effect.
Skeletal Alignment: The internal vertebrate structure composed of bones and cartilage that is
arranged or positioned straight.
Skeletal Deformity: The internal vertebrate structure composed of bones and cartilage that is
distorted in form.
Speech/Language Pathology (SLP): Treatment of communication disorders, swallowing
disorders, and cognitive/linguistic impairments. Assessment and treatment includes areas
such as auditory/visual comprehension, verbal, and written expression, attention,
memory, time/money management, problem solving, reasoning skills, motor speech, and
conversational skills and swallowing abilities.
Sphincter: A muscle that closes an opening.
Social Work: Casework involving the social and well-being of an individual.
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Stool: Bowel movement, fecal matter.
Terrain: A tract of land, ground, character of land.
Therapeutic Recreation (RT): The provision of treatment and services through recreational
resources and opportunities in order to improve the health and well being of persons with
illnesses or disabling conditions.
Toggle: A projecting lever employing a toggle joint, with a spring used to open or close an
electric circuit.
Treatment: The application of remedies with the object of effecting a cure, therapy.
Unilateral: Pertaining to one side of something.
Vocational Rehabilitation (VR) Counseling: Process of assisting individuals with disabilities
to evaluate and understand their disability as it relates directly to their functional and
vocational limitations. Also includes the provision of vocational alternatives that may or
may not involve training that will maximize the individual's strengths and provide an
opportunity for vocational success.
Void: To take out, empty, and evacuate body wastes.
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