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Introduction: Occupational therapy addresses physical and psychomotor disorders through specially selected activities in or-
der to help individuals achieve the maximum level of functionality and independence in all aspects of their lives. The role of the 
occupational therapy in the rehabilitation of patients with spinal cord injuries (SCI) is complex. Its main goal is to compose and 
intertwine all the skills so that the SCI patient is able to have an independent, happy and productive life. The purpose of this 
study is to review the role of occupational therapy in the rehabilitation of SCI patients.
Material and methods: In the PUBMED database the following search was done with the following keywords: “occupational 
therapy”, “spinal cord injuries”. The search results showed 413 papers. After checking titles, abstracts and accessibility to full 
texts, 297 articles were rejected. Of the 116 publications evaluated, 35 were rejected for various reasons. So there are 81 studies 
left for this literature review. 
Results: Occupational therapy has been proven to have a significant role in the rehabilitation of SCI patients as it facilitates mo-
tor retraining, basic functional movements, home alterations, gait training, wheelchair use, personal independence, entertain-
ment and return to work to SCI patients. Occupational therapy is an important parameter of SCI patients rehabilitation, as it 
helps them to regain the skills they possessed before his injury, to be re-trained in the roles of daily life and to learn ways to re-
pair shortcomings. Moreover, it helps SCI patients to fulfilldaily activities, such as clothing, nutrition and personal hygiene, 
and to improve memory, attention, perception and concentration. Ongoing research gives us hope for further improvement in 
the care and treatment of SCI, but even when new developments are used in practice on a daily basis, the neurological rehabil-
itation team is fundamental to tackling these patients, so that they can have a productive life.
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Introduction
Spinal cord injuries (SCI) are caused by a variety of reasons, 
including trauma. Regardless of their pathogenesis, these 
lesions lead to significant impairment of motor and sensory 
function[1]. Patients with a complete SCI are less likely to re-

cover (less than 5%). If 72 hours after the injury, there is still 
complete paralysis, the chance of recovery is virtually zero. 
At the beginning of the 20th century, mortality one year 
following SCI, in patients with complete damage, reached 
100%. The improvement in prognosis has since been large-
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ly due to the introduction of antibiotics to treat pneumonia 
and urinary tract infections. The prognosis is much better 
for incomplete SCI.If some sensory ability is maintained, the 
patient is more than 50% more likely to walk. Eventually, 
90% of patients with incomplete SCI return to their homes 
and regain their independence[2].

Traumatic SCI is one of the most serious injuries and, giv-
en prolonged survival, rehabilitation is essential. The main 
objectives of the rehabilitation are the prevention of second-
ary complications, the optimization of bodily function and 
the reintegration into the community. Rehabilitation of SCI 
is most effective when an interdisciplinary, group approach 
is applied [3-5]. Physiotherapists usually deal with lower 
limb function and mobility difficulties. Occupational ther-
apists deal with upper limb dysfunction and difficulties in 
daily life activities. Rehabilitation nurses deal with bowel 
and bladder dysfunctions and the treatment of bed sores. 
Psychologists deal with the issues of behavior and emotion 
that occur in the recently injured patient and with possible 
cognitive impairments.The rehabilitation team operates un-
der the guidance of a spine-physician. Although each mem-
ber of the rehabilitation team has his or her own field of em-
ployment, they all work together, collectively and in a team 
spirit, to address emerging problems[6].

The reason for the intervention of occupational therapy 
is to help SCI patients who have not acquired the required 
skills at all, or who have lost them or they are no longer suf-
ficient. The main goal of occupational therapy programs is to 
compose and intertwine all the skills so that the SCI patient 
is able to have an independent, happy and productive life[7]. 
The role of the occupational therapy is complex. The occu-
pational therapist, understanding the importance of projects 
and activities in people’s daily lives, works with SCI patients 
of all ages who have dysfunctions and / or disabilities, re-
strictions on the execution of projects and activities of their 
daily lives, and / or difficulties in equal social participation 
[8,9].The purpose of this study is to review the role of occu-
pational therapy in the rehabilitation of SCI patients.

Material and methods 
In the PUBMED database, a search was conducted with the 
following keywords: “occupational therapy”, “spinal cord 
injuries”. 

The search results showed 413 papers. After checking ti-
tles, abstracts and accessibility to full texts, 297 articles were 

rejected. Of the 116 publications evaluated, 35 were rejected 
for various reasons. Thus, there are 81 studies left for this 
literature review.

Results
Occupational therapy is one of the major pillars of rehabili-
tation, focusing on improving activities of daily living per-
formance and fine motor activities [10-14]. Its benefits on the 
functional independence of SCI patients have been proven 
by many high-quality studies [6,15-25]. The greatest amount 
of time of occupational therapy is spent on interventions 
for improvement of muscle power, walking and hand rim 
wheelchair propulsion [26,27]. The timing of occupation-
al therapy is important, as decreasing the time from SCI to 
initiation of occupational therapy, may improve final out-
come [28]. Its contribution to the management of pressure 
injuries is significant [29]. The results of occupational thera-
py seem to depend on age of SCI patients, as older patients 
may experience a different clinical pathway in comparison 
to younger patients. Older people teen to spend less time in 
occupational therapy and have higher rates of rehospitali-
zation [30]. However, little is known about the exact timing, 
nature, therapeutic dose, cost-effectiveness and efficacy of 
occupational therapy following acute and subacute SCI [31].

Initial Motor Retraining
Once the spine has been stabilized and general conditions 
allow, patients are allowed to sit in bed before sitting in the 
wheelchair. A brace is usually needed for 2-3 weeks, to avoid 
intense bending until spinal muscles are strengthened. Pa-
tients with cervical lesions use a collar holding the neck in 
the anatomical position. Initial motor retraining includes 
static sensation retraining and muscular retraining [32].

The patient with complete SCI has not only lost the sense 
of touch, pain, temperature and motor strength of the torso 
and limbs, but also the sense of posture and kinesthesia be-
low the level of the lesion. The retraining of static sensation 
is achieved by balancing exercises in the sitting position and 
in the wheelchair [33]. They are mainly performed with the 
patient sitting on a bench (or wheelchair) in front of a mirror. 
A pillow is placed under the buttocks as a precaution against 
excessive pressure. The thighs and legs are well supported 
so that a right angle is formed in the hips, knees and ankles. 
The occupational therapist supports the patient from behind 
with his hands, constantly providing instructions and en-
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couragement. Gradually the patient proceeds to exercises in 
a self-supporting sitting position, as well as to exercises of 
the upper limb unilaterally and then bilaterally.It is impor-
tant for patients with complete lesions to strengthen latissi-
mus dorsi, upper limb muscles, shoulder muscles and ab-
dominal muscles [34,35]. Occupational therapists possess a 
special role in the selection and management of SCI patients 
with tendon transfers [36,37].

Basic Functional Movements
Immobilization in bed for weeks will cause some degree of 
trunk stiffness. In order for the patient to learn the activities 
of daily life, adequate mobility is necessary. For this reason, 
the mobilization of the trunk in all directions and the stretch-
ing of the tight muscle groups are part of the early recov-
ery. The use of the head and shoulder girdle is essential in 
many functional activities, especially in quadriplegics [38]. 
In order for the patient to feel confident, the activities must 
be done on a wide bench. Lifting the buttocks with a push 
from the hands is the basis of most activities of daily liv-
ing. Particular attention should be paid to the practice of the 
following movements, which form the basis for functional 
activities such as clothing, bed rotation and transport: move-
ment of paralyzed limbs, moving to the sitting and supine 
position, rolling in the prone position and turning to the side 
[4]. In the movement of paralyzed limbs, the quadriplegic 
patient needs to be able to move the lower extremities along 
the bench, cross one ankle over the other, cross the ankle at 
the knee and bend the lower extremity in the sitting posi-
tion. The balance can be maintained when moving the lower 
limbs by tilting the trunk forward. This position leaves the 
hands free to lift, push or pull the lower limb. The pelvis 
should be straight and the patient tilted slightly to one side 
and forward to keep the center of gravity above the static 
lower limb. Rolling is achieved by bending the head and 
shoulders to place the upper limbs to one side and then plac-
ing them on the opposite side after a short quick movement. 
The direction of the upper extremities is transmitted to the 
lower extremities and the lower half of the body is also ro-
tated [39].

Home alterations
The two major problems of patient resettlement are ensur-
ing a proper home and work. The majority of quadriplegic 
patients return home, often with full support from social 
services and the family.The home may need modifications 

or extensions, or it may be completely unsuitable, in which 
case the only solution is to relocate the patient [40,41].The 
need for home adjustment varies greatly, depending on 
the patient’s level of damage, age and gender [8]. The most 
common conversions are those in the bathroom, which are 
usually small, and in the kitchen. Access to the toilet and 
bathtub is essential for patients who can be transported 
independently. In order to cook without unnecessary risk, 
some adjustments are needed in the cupboards, the electric 
stove and the height of the kitchen surfaces.Free access to the 
house from the outside is essential and those who are able to 
drive will need a parking space wide enough to accommo-
date the wheelchair next to the car for independent trans-
port.Some patients will need little, if any, special equipment 
at home, while others will need a lot  [40,42]. 

Gait training
Patients with lesions from C5 to C8 use a standing frame or 
stand upright inside the parallel bars. Unsupervised stand-
ing position in the parallel bars promotes static sensation re-
training, even for patients with low cervical lesions, because 
the patient employs all the innervated muscles of the upper 
limbs and trunk to maintain balance. It is therefore an ex-
cellent exercise, even for those who will not be able to walk. 
Robotic-assisted gait training is an innovative and effective 
method for the rehabilitation of SCI individuals [43,44].

Wheelchair Use
The right choice of wheelchair allows patients to expand 
their environment and increase community accessibility 
[45]. For quadriplegic patients, hand-driven wheelchairs are 
suitable, either the standard light wheelchair or the sports 
wheelchair. The standard lightweight wheelchair is man-
ufactured by most companies as a variant of the standard 
models. It weighs about 2/3 of the standard model. Some 
patients who put the wheelchair in the car all the time prefer 
this type. The sports wheelchair is a very lightweight wheel-
chair, weighing less than 12.5 kg and is designed for intense 
use in sports activities with wheelchairs. Its frame is disas-
sembled and stored in a special box [46]. Proper placement 
of the patient in the wheelchair is important, so as not to 
create bedsores and deformations, and the patient to gain 
maximum stability for independent activity [47]. Protective 
pads and cushions are important for the prevention of pres-
sure injuries [48-50]. Small tilt angles are suitable for postur-
al control [51]. The posture should be as symmetrical as pos-
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therapy is complex. The occupational therapist, understanding the importance 

of projects and activities in people's daily lives, works with SCI patients of all 

ages who have dysfunctions and / or disabilities, restrictions on the execution 

of projects and activities of their daily lives, and / or difficulties in equal social 

participation [8,9].The purpose of this study is to review the role of 

occupational therapy in the rehabilitation of SCI patients. 

Material and methods  

In the PUBMED database, a search was conducted with the following 

keywords: "occupational therapy", "spinal cord injuries".  

Full-text articles excluded 
for various reasons 

(n = 35) 
 

Articles in Italian language 
(n = 3) 

 
Articles in French language 

(n = 1) 
 

Case reports 
(n = 28) 

 
Commentary studies 

(n = 2) 
 

Animal studies  
(n = 1) 

Articles included in this 
review (n = 81) 

Full-text articles assessed for 
eligibility (n = 116) 

Studies excluded 
 (n = 297) 

Titles and abstracts screened   
(n = 413) 

Studies through primary 
search in Pubmed 

(n = 413) 

Table 1. Flowchart

sible and the weight should be equally distributed through 
the ischial tuberosities, buttocks and thighs [52-54].

The basic movements in the wheelchair in which the quad-
riplegic patient should be trained are: use of brakes, subtrac-
tion of an armrest, obtaining objects from the floor, extent 
to the feet and lift the buttocks forward in the wheelchair.
The initial maneuvers in which the quadriplegic patient 
should be trained are: advancement in ground level, use of 

the wheelchair on sloping ground, turning thewheelchair.In 
case of advanced maneuvers, the patient should be trained 
in advancing the wheelchair over a 5-cm step. Instead of the 
wheelchair, occupational therapists may train SCI patients to 
use mobility scooters [32,55].

Falls have a major psychological impact for SCI patients 
[56]. Proper training of wheelchair use has been shown to re-
duce fall incidence and improve quality of life of SCI patients 
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[57,58]. Moreover, it increases the comfort and the satisfac-
tion of SCI patients [59,60].

Personal independence
For feeding, SCI patients begin using a strap to hold the fork 
or spoon, extending and relaxing the wrist. After some prac-
tice, the strap is removed and the fork is held in place by bal-
ancing it on the thumb and against the palm of the hand or 
over the little finger [61]. A plate protector can help a lot. For 
drinking, a cup or mug with a large handle is held in place 
by hooking the thumb through the handle and extending the 
wrist. A glass without a handle can be lifted by sliding the 
fingers and thumb around the glass with the wrist extensors 
loose, and then the wrist extension will provide the neces-
sary grip. Coated mugs are preferred during training. The 
most skilled patients will then use regular mugs [62].

For teeth cleaning, the toothbrush is used inside the strap 
or tied between the fingers. In order for the patient to un-
screw the cap from the tube, he holds it with his teeth and 
rotates the tube with both hands. Teeth can be used to push 
toothpaste out. The patient can be supplied with special 
tubes by companies that specialize in the production of 
products for people with disabilities [62,63]. For hair brush-
ing, most patients find it easier to use a large brush with a 
long handle.To allow the patient to shave on their own, a soft 
leather case can be sewn around the razor and a strap can be 
attached around the dorsal surface of the hand. Many pa-
tients learn to handle the razor without this case. The patient 
moves the razor in place between the fingers and palm of 
the right hand, with the razor’s head projecting between the 
thumb and forefinger. He then places the left hand around 
the right, to strengthen the handle [64].

During the period of absence of reflexes, the bladder can 
be emptied in various ways, such as catheterization of the 
ureter (intermittent or permanent). As the absence of spinal 
reflexes subsides, which can last from days to several weeks, 
two main types of bladder condition develop, the overactive 
(spastic) bladder and the underactive (flaccid) bladder. Both 
types of bladder can be emptied, as long as their function 
is understood; there is gradual training and avoidance of 
active bladder infection. Bladder training absorbs much of 
the patient’s time, which can be discouraged. But persistence 
is necessary, because the bladder will gradually be trained. 
The same training is done for both sexes, but it is absolutely 
necessary for women as there is no satisfactory catheter on 
the market. Incontinence diapers are the only protection in 

case of leaks between discharges or catheterizations. When 
bladder training is ineffective, the patient learns self-cathe-
terization with anintermittent, but not always regular sched-
ule [64]. For bowel care, the correct training program begins 
as soon as the patient is on a complete diet. The goal is to 
transfer the contents of the intestine to the rectum at the 
same time each day or every other day and remove them 
with reflex defecation when the patient is prepared. The 
evacuation takes place either on the bed or in the toilet. For 
most patients, this procedure is done with aid [64,65].

Computers can be used for work and entertainment. Most 
patients use a small rod with a plastic edge, attached to 
anextension splint in the 1st or 2nd finger. Wherever pos-
sible, both fingers are used [62,63]. Electronic aids include 
assistive technology interventions that may facilitate daily 
activities and improve quality of life [66-68]. Robotic thera-
py and virtual reality, issued by occupational therapists, has 
been suggested as a useful tool for upper limb training and 
improvement of daily living of SCI patients [22, 69-71].

Occupational therapists initiate clothing training as soon 
as the spine is stabilized. SCI patients need to regain some 
balance in the sitting position before attempting to get 
dressed and it is common for them to start by dressing their 
upper limbs in the wheelchair. Each patient, after learning 
the basic methods, will find a personal way that will best 
suit his requirements and daily routine.All clothes must be 
comfortable. Pants must be at least one number larger than 
normal to fit the urine collector and not cause injury. The 
zippers on the side are convenient if the patient has a urine 
collector. A skirt that folds over and elastic shorts that open 
at the front is a good choice for women patients who find 
it difficult to remove their clothes in the toilet. SCI patients 
usually need shoes that are ½ - 1 number larger than before 
paralysis, to prevent bedsores and to have space for swell-
ing and spasticity. The inner seams should be smooth and 
the shoes should stay in place when the legs are raised and 
should be chosen according to the patient’s needs. Since the 
thumb is used as a hook, in many cases loops or open rings 
are attached to the movable part of the zipper. The bras 
should be elastic and free of balloons due to the risk of com-
pression [64,72]. 

For use of telephone, a telephone device can be modified 
to allow SCI patients to operate the device without assis-
tance. A special handle can be placed on the handset so that 
it can catch it and use a typing splint when it wants to make 
a phone call [62,63]. To facilitate writing, there are several 
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small devices for using pencil and pen. It is easy to make 
small splints that support the thumb and finger [73]. Some 
quadriplegic patients give up these devices over time and tie 
the pencil through their fingers or hold it with one hand and 
put the other on top to strengthen the handle.

Driving
SCI patients with injury below C6level are able to drive a 
car with full independence in transport and in placing the 
wheelchair inside the car. Getting in the car is done inde-
pendently, with or without the use of an auxiliary board. 
Driving requires certain modifications.The transmission 
should be automatic.A fork or ball on the steering wheel 
mayreplace the deficit in the catch. The brake and accelera-
tor should be handled with the upper limb [74]. The ability 
of SCI patients to drive depends on the level of the lesion 
and the toilet transfer ability [75].

Sports
Exercise in clinical practice has made a significant contribu-
tion to the rehabilitation of SCI patients. It helps to restore 
the patient’s strength, balance, synchronization and endur-
ance. It stimulates the activity of the mind and promotes 
self-confidence and interaction [76]. Adapted sports are ben-
eficial for SCI patients as they improve functionality, oxygen 
uptake, agility, motor skills and quality of life. Moreover, 
they reduce risk of complications and hospitalizations [77].

Swimming, archery and table tennis have a special value 
in recovery. Swimming increases muscle strength, improves 
synchronization, reduces spasticity and contractions, while 
mobilization in the water is often the only experience of in-
dependent body movement for quadriplegic patients, thus 
promoting the development of independence and personal 
expression. It also offers an additional opportunity to social-
ize with the community [78]. The Halliwick method of water 
independence training suggests that the swimmer must first 
adapt to the water and then learn to change his position in 
the water so that he can move on his own in positions where 
he can breathe [79].

Archery has been shown to be an ideal sport for SCI pa-
tients, both for medical and recreational purposes. Special 
equipment is required for the quadriplegic patient to shoot 
with an arc. A hook is used to release the arrow without 
bending or stretching the fingers. A small hook is attached 
to the edge of a metal splint, which is attached to the pal-
mar surface of the middle finger and extends to the wrist 

of the hand that stretches the string. The archer performs a 
slight prolapse of the forearm to release the string [80].The 
therapeutic value of table tennis includes improvement of 
hand-eye synchronization, and wheelchair agility. For quad-
riplegic patients, an adjustable racket has been developed, in 
which the angle of the racket surface changes with respect to 
the handle. The racket is firmly attached to the hand using 
an elastic glove [81]. Hand-cycle training has proven to be 
beneficial for SCI patients, as it improves physical capacity 
[38,82].

Entertainment
Entertainment activities require special attention. The acces-
sibility of these activities is a primary goal. Therefore, the 
occupational therapist should facilitate the adaptation of 
the activities to the skills of the SCI patient, especially when 
there is no possibility of work. Entertainment activities take 
place either inside or outside the home. At home, leisure ac-
tivities include reading, watching TV, playing games, listen-
ing to music and crafts. Outside the home, there are plenty 
of activities such as meetings, conferences and visits to cul-
tural venues such as theater, cinema, museums, libraries and 
art galleries[8]. Listening to and creation of music has been 
proven to be quite beneficial for SCI patients as it promotes 
self-esteem, emotional expression and encourages their rein-
tegration into the community [83].

Occupational employment
Occupational employment is highly meaningful to SCI pa-
tients [84]. Return to work is not possible unless the duties of 
the job correspond to the functional capacity of the SCI patient 
and the possibility of regulating issues such as accessibility, 
the organization of the workplace, the organization of daily 
care and the possibility of freedom of movement [85]. In the 
opposite circumstances, it is necessary to change the situation, 
which is achieved by the change of job within the same work 
environment or retraining. This can happen either in a spe-
cialized rehabilitation center or in the form of a seminar on 
workplace training. In any case, patient motivation is a key 
factor in the success of such programs [8,86,87].SCI patients 
without higher education or lack viable employment to return 
to after SCI seem to be vulnerable in return to work [88].

Sexual Health
SCI has heavy impact on sexual health of patients, causing 
temporary or permanent sexual dysfunction. An occupa-
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tional therapist may serve as a sexual health clinician, who 
can assess and manage sexual problems of SCI patients [89].

Complementary therapy
It has been shown that complementary therapies provided 
by occupational therapists (yoga, Pilates, tai chi, aromather-
apy and relaxation techniques) are beneficial for SCI patients 
in terms of pain reduction [90].

SCI remains a devastating damage to the nervous system. 
Modern treatments have not been shown to be particularly 
effective in preventing or reversing SCI. In addition, every 
effort should be made to maintain the remaining operation 
and prevent complications. The treatment of these patients 
has improved significantly with the development of special 
centers. The emphasis in this treatment is on restoring and 
adapting to disability as well as preventing secondary dis-
abilities. SCI patients are initially completely dependent on 
their surroundings and need special care in order to become 

independent members of the community again.
The involvement and contribution of the occupational 

therapy is a fascinating challenge. Occupational therapy is 
an important parameter of a SCI patient’s rehabilitation, as it 
helps him to regain the skills he possessed before his injury, 
to be re-trained in the roles of his daily life, to learn ways to 
repair his shortcomings, and ways to ergonomically adjust 
home or professional space. The goal of occupational thera-
py is to enable SCI patients to engage in daily activities, such 
as clothing, nutrition and personal hygiene, and to improve 
memory, attention, perception, concentration. Ongoing re-
search gives us hope for further improvement in the care and 
treatment of SCI, but even when new developments are used 
in practice on a daily basis, the neurological rehabilitation 
team is fundamental to tackling these patients. It is impor-
tant that efforts continue to be made to integrate people with 
disabilities into society so that they can lead a full and pro-
ductive life. a

1. Singh A, Tetreault L, Kalsi-Ryan S, Nouri A, Fehlings 
MG. Global prevalence and incidence of traumatic spinal 
cord injury. Clin Epidemiol. 2014; 6:309-31.

2. Burns AS, Marino RJ, Flanders AE, Flett H. Clinical diag-
nosis and prognosis following spinal cord injury. Handb 
Clin Neurol. 2012; 109:47-62.

3. Sadowsky CL, McDonald JW. Activity-based restorative 
therapies: concepts and applications in spinal cord inju-
ry-related neurorehabilitation. Dev Disabil Res Rev. 2009; 
15(2):112-6.

4. van Langeveld SA, Post MW, van Asbeck FW, Postma K, 
Ten Dam D, Pons K. Development of a classification of 
physical, occupational, and sports therapy interventions 
to document mobility and self-care in spinal cord injury 
rehabilitation. J Neurol Phys Ther. 2008; 32(1):2-7.

5. Smith EM, Boucher N, Miller WC. Caregiving services in 
spinal cord injury: a systematic review of the literature. 
Spinal Cord. 2016; 54(8):562-9.

6. Vining RD, Gosselin DM, Thurmond J, Case K, Bruch FR. 
Interdisciplinary rehabilitation for a patient with incom-
plete cervical spinal cord injury and multimorbidity: A 

case report. Medicine (Baltimore). 2017; 96(34):e7837.
7. Mingaila S, Krisciunas A. Occupational therapy for pa-

tients with spinal cord injury in early rehabilitation. Me-
dicina (Kaunas). 2005; 41(10):852-6.

8. Henshaw J, Grundy D, Russell J. ABC of spinal cord in-
jury. Occupational therapy. Br Med J (Clin Res Ed). 1986; 
292(6518):473-5.

9. Cohen ME, Schemm RL. Client-centered occupational 
therapy for individuals with spinal cord injury. Occup 
Ther Health Care. 2007; 21(3):1-15.

10. Arsh A, Anwar Z, Zeb A, Ilyas SM. Effectiveness of oc-
cupational therapy in improving activities of daily living 
performance in complete cervical tetraplegic patients; A 
quasi experimental study. Pak J Med Sci. 2020; 36(2):96-
99.

11. Myburg M, Allan E, Nalder E, Schuurs S, Amsters D. En-
vironmental control systems - the experiences of people 
with spinal cord injury and the implications for prescrib-
ers. Disabil Rehabil Assist Technol. 2017; 12(2):128-36.

12. Frye SK, Geigle PR, York HS, Sweatman WM. Function-
al passive range of motion of individuals with chron-

referenceS

Kardatos A, et al. The use of occupational therapy in the rehabilitation of patients with spinal cord injuries



203acta OrthOpaedica et traumatOlOgica hellenica

VOLUME 72  |  ISSUE 2  |  APRIL - JUNE 2021

ic cervical spinal cord injury. J Spinal Cord Med. 2020; 
43(2):257-63.

13. Isaksson G, Josephsson S, Lexell J, Skar L. To regain 
participation in occupations through human encoun-
ters--narratives from women with spinal cord injury. 
Disabil Rehabil. 2007; 29(22):1679-88.

14. Watson AH, Kanny EM, White DM, Anson DK. Use of 
standardized activities of daily living rating scales in 
spinal cord injury and disease services. Am J Occup Ther. 
1995; 49(3):229-34.

15. Pillastrini P, Mugnai R, Bonfiglioli R, Curti S, Mattioli S, 
Maioli MG, et al. Evaluation of an occupational therapy 
program for patients with spinal cord injury. Spinal Cord. 
2008; 46(1):78-81.

16. Alve YA, Bontje P. Factors Influencing Participation in 
Daily Activities by Persons With Spinal Cord Injury: Les-
sons Learned From an International Scoping Review. Top 
Spinal Cord Inj Rehabil. 2019; 25(1):41-61.

17. Derakhshanrad N, Vosoughi F, Yekaninejad MS, Mosh-
ayedi P, Saberi H. Functional impact of multidisciplinary 
outpatient program on patients with chronic complete 
spinal cord injury. Spinal Cord. 2015; 53(12):860-5.

18. Rice LA, Smith I, Kelleher AR, Greenwald K, Hoelmer 
C, Boninger ML. Impact of the clinical practice guideline 
for preservation of upper limb function on transfer skills 
of persons with acute spinal cord injury. Arch Phys Med 
Rehabil. 2013; 94(7):1230-46.

19. Isaksson G, Hellman A. The influence of social support 
on the rehabilitation of women with spinal cord injury: 
experiences recounted by occupational therapists. Scand 
J Occup Ther. 2012; 19(5):395-403.

20. Whiteneck GG, Gassaway J, Dijkers MP, Lammertse DP, 
Hammond F, Heinemann AW, et al. Inpatient and post-
discharge rehabilitation services provided in the first 
year after spinal cord injury: findings from the SCIRehab 
Study. Arch Phys Med Rehabil. 2011; 92(3):361-8.

21. Ghaisas S, Pyatak EA, Blanche E, Blanchard J, Clark 
F. Lifestyle changes and pressure ulcer prevention in 
adults with spinal cord injury in the pressure ulcer pre-
vention study lifestyle intervention. Am J Occup Ther. 
2015; 69(1):6901290020p1-10.

22. Glass K, Hall K. Occupational therapists’ views about 
the use of robotic aids for people with disabilities. Am J 
Occup Ther. 1987; 41(11):745-7.

23. Creighton C, Dijkers M, Bennett N, Brown K. Reasoning 
and the art of therapy for spinal cord injury. Am J Occup 
Ther. 1995; 49(4):311-7.

24. Ozelie R, Gassaway J, Buchman E, Thimmaiah D, Heisler 
L, Cantoni K, et al. Relationship of occupational therapy 
inpatient rehabilitation interventions and patient char-
acteristics to outcomes following spinal cord injury: the 
SCIRehab project. J Spinal Cord Med. 2012; 35(6):527-46.

25. Argetsinger LC, Singh G, Bickel SG, Calvery ML, Behr-
man AL. Spinal cord injury in infancy: activity-based 
therapy impact on health, function, and quality of life in 
chronic injury. Spinal Cord Ser Cases. 2020; 6(1):13.

26. van Langeveld SA, Post MW, van Asbeck FW, ter Horst 
P, Leenders J, Postma K, et al. Contents of physical thera-
py, occupational therapy, and sports therapy sessions for 
patients with a spinal cord injury in three Dutch rehabili-
tation centres. Disabil Rehabil. 2011; 33(5):412-22.

27. Foy T, Perritt G, Thimmaiah D, Heisler L, Offutt JL, Can-
toni K, et al. The SCIRehab project: treatment time spent 
in SCI rehabilitation. Occupational therapy treatment 
time during inpatient spinal cord injury rehabilitation. J 
Spinal Cord Med. 2011; 34(2):162-75.

28. Mahmoud H, Qannam H, Zbogar D, Mortenson B. Spinal 
cord injury rehabilitation in Riyadh, Saudi Arabia: time 
to rehabilitation admission, length of stay and functional 
independence. Spinal Cord. 2017; 55(5):509-14.

29. Carlson M, Vigen CLP, Rubayi S, Blanche EI, Blanchard 
J, Atkins M, et al. Lifestyle intervention for adults with 
spinal cord injury: Results of the USC-RLANRC Pressure 
Ulcer Prevention Study. J Spinal Cord Med. 2019; 42(1):2-
19.

30. Hsieh CH, DeJong G, Groah S, Ballard PH, Horn SD, 
Tian W. Comparing rehabilitation services and outcomes 
between older and younger people with spinal cord inju-
ry. Arch Phys Med Rehabil. 2013; 94(4 Suppl):S175-86.

31. Burns AS, Marino RJ, Kalsi-Ryan S, Middleton JW, Te-
treault LA, Dettori JR, et al. Type and Timing of Reha-
bilitation Following Acute and Subacute Spinal Cord 
Injury: A Systematic Review. Global Spine J. 2017; 7(3 
Suppl):175S-94S.

32. Lathem PA, Gregorio TL, Garber SL. High-level quad-
riplegia: an occupational therapy challenge. Am J Occup 
Ther. 1985; 39(11):705-14.

33. Unger J, Chan K, Scovil CY, Craven BC, Mansfield A, 

Kardatos A, et al. The use of occupational therapy in the rehabilitation of patients with spinal cord injuries



204 acta OrthOpaedica et traumatOlOgica hellenica

VOLUME 72  |  ISSUE 2  |  APRIL - JUNE 2021

Masani K, et al. Intensive Balance Training for Adults 
With Incomplete Spinal Cord Injuries: Protocol for an 
Assessor-Blinded Randomized Clinical Trial. Phys Ther. 
2019; 99(4):420-27.

34. Park MO, Lee SH. Effects of seating education and cush-
ion management for adaptive sitting posture in spinal 
cord injury: Two case reports. Medicine (Baltimore). 2019; 
98(4):e14231.

35. Zbogar D, Eng JJ, Miller WC, Krassioukov AV, Verrier 
MC. Movement repetitions in physical and occupational 
therapy during spinal cord injury rehabilitation. Spinal 
Cord. 2017; 55(2):172-79.

36. Verran AG, Baumgarten JM, Paris K. Occupational ther-
apy management of tendon transfers in persons with 
spinal cord injury quadriplegia. Occup Ther Health Care. 
1988; 4(3-4):155-69.

37. Mulcahey MJ, Smith BT, Betz RR, Weiss AA. Outcomes 
of tendon transfer surgery and occupational therapy in 
a child with tetraplegia secondary to spinal cord injury. 
Am J Occup Ther. 1995; 49(7):607-17.

38. Kim DI, Lee H, Lee BS, Kim J, Jeon JY. Effects of a 6-Week 
Indoor Hand-Bike Exercise Program on Health and Fit-
ness Levels in People With Spinal Cord Injury: A Rand-
omized Controlled Trial Study. Arch Phys Med Rehabil. 
2015; 96(11):2033-40 e1.

39. Floris L, Dif C, Le Mouel M. The tetraplegic patient and 
the environment.  Surgical Rehabilitation of the Upper 
Limb in Tetraplegia: WB Saunders Co Ltd; 2002. p. 45-55.

40. Sleight AG, Cogan AM, Hill VA, Pyatak EA, Diaz J, 
Florindez LI, et al. Factors Protecting Against Pressure 
Injuries in Medically Underserved Adults With Spinal 
Cord Injury: A Qualitative Study. Top Spinal Cord Inj Re-
habil. 2019; 25(1):31-40.

41. Guidetti S, Tham K. Therapeutic strategies used by oc-
cupational therapists in self-care training: a qualitative 
study. Occup Ther Int. 2002; 9(4):257-76.

42. Norin L, Slaug B, Haak M, Jorgensen S, Lexell J, Iwarsson 
S. Housing accessibility and its associations with partic-
ipation among older adults living with long-standing 
spinal cord injury. J Spinal Cord Med. 2017; 40(2):230-40.

43. Hayes SC, James Wilcox CR, Forbes White HS, Vanicek 
N. The effects of robot assisted gait training on tem-
poral-spatial characteristics of people with spinal cord 
injuries: A systematic review. J Spinal Cord Med. 2018; 

41(5):529-43.
44. Nam KY, Kim HJ, Kwon BS, Park JW, Lee HJ, Yoo A. Ro-

bot-assisted gait training (Lokomat) improves walking 
function and activity in people with spinal cord injury: a 
systematic review. J Neuroeng Rehabil. 2017; 14(1):24.

45. Bayley MT, Kirby RL, Farahani F, Titus L, Smith C, 
Routhier F, et al. Development of Wheeled Mobility in-
dicators to advance the quality of spinal cord injury re-
habilitation: SCI-High Project. J Spinal Cord Med. 2019; 
42(sup1):130-40.

46. Marszalek J PhD PT, Kosmol AP, Mroz AP, Wiszomir-
ska I PhD PT, Fiok KP, Molik B PhD PT. Physiological 
parameters depending on two different types of manual 
wheelchair propulsion. Assist Technol. 2018:1-7.

47. Bolin I, Bodin P, Kreuter M. Sitting position - posture 
and performance in C5 - C6 tetraplegia. Spinal Cord. 2000; 
38(7):425-34.

48. Mendes PVB, Gradim LCC, Silva NS, Allegretti ALC, 
Carrijo DCM, Cruz D. Pressure distribution analysis in 
three wheelchairs cushions of subjects with spinal cord 
injury. Disabil Rehabil Assist Technol. 2019; 14(6):555-60.

49. Garber SL, Dyerly LR. Wheelchair cushions for persons 
with spinal cord injury: an update. Am J Occup Ther. 
1991; 45(6):550-4.

50. Murata J, Murata S, Yamagata S, Ohyama M, Kogo H, 
Umeki N. The attenuating effect of a dynamic cushion on 
the development of leg edema in wheelchair users with 
spinal cord injuries. Technol Health Care. 2020.

51. Giesbrecht EM, Ethans KD, Staley D. Measuring the ef-
fect of incremental angles of wheelchair tilt on interface 
pressure among individuals with spinal cord injury. Spi-
nal Cord. 2011; 49(7):827-31.

52. Yuen HK, Garrett D. Comparison of three wheelchair 
cushions for effectiveness of pressure relief. Am J Occup 
Ther. 2001; 55(4):470-5.

53. Fogelberg D, Atkins M, Blanche EI, Carlson M, Clark F. 
Decisions and Dilemmas in Everyday Life: Daily Use of 
Wheelchairs by Individuals with Spinal Cord Injury and 
the Impact on Pressure Ulcer Risk. Top Spinal Cord Inj 
Rehabil. 2009; 15(2):16-32.

54. Herzog T, Swanenburg J, Hupp M, Mittaz Hager AG. 
Effect of indoor wheelchair curling training on trunk 
control of person with chronic spinal cord injury: a ran-
domised controlled trial. Spinal Cord Ser Cases. 2018; 4:26.

Kardatos A, et al. The use of occupational therapy in the rehabilitation of patients with spinal cord injuries



205acta OrthOpaedica et traumatOlOgica hellenica

VOLUME 72  |  ISSUE 2  |  APRIL - JUNE 2021

55. Lukersmith S, Radbron L, Hopman K. Development of 
clinical guidelines for the prescription of a seated wheel-
chair or mobility scooter for people with traumatic brain 
injury or spinal cord injury. Aust Occup Ther J. 2013; 
60(6):378-86.

56. Singh H, Scovil CY, Yoshida K, Oosman S, Kaiser A, 
Jaglal SB, et al. Capturing the psychosocial impacts of 
falls from the perspectives of wheelchair users with spi-
nal cord injury through photo-elicitation. Disabil Rehabil. 
2020:1-10.

57. Rice LA, Sung JH, Keane K, Peterson E, Sosnoff JJ. A brief 
fall prevention intervention for manual wheelchair us-
ers with spinal cord injuries: A pilot study. J Spinal Cord 
Med. 2019:1-9.

58. Kirby RL, Worobey LA, Cowan R, Pedersen JP, Heine-
mann AW, Dyson-Hudson TA, et al. Wheelchair Skills 
Capacity and Performance of Manual Wheelchair Users 
With Spinal Cord Injury. Arch Phys Med Rehabil. 2016; 
97(10):1761-9.

59. Bergstrom AL, Samuelsson K. Evaluation of manual 
wheelchairs by individuals with spinal cord injuries. 
Disabil Rehabil Assist Technol. 2006; 1(3):175-82.

60. Singh H, Scovil CY, Yoshida K, Oosman S, Kaiser A, Cra-
ven C, et al. Factors that influence the risk of falling after 
spinal cord injury: a qualitative photo-elicitation study 
with individuals that use a wheelchair as their primary 
means of mobility. BMJ Open. 2020; 10(2):e034279.

61. Pham HN, Noble CN, Hentz VR. Rubber band as exter-
nal assist device to provide simple grip for quadriplegic 
patients. Ann Plast Surg. 1988; 21(2):180-2.

62. Seplowitz C. Technology and occupational therapy in 
the rehabilitation of the bedridden quadriplegic. Am J 
Occup Ther. 1984; 38(11):743-7.

63. Sargant C, Braun MA. Occupational therapy manage-
ment of the acute spinal cord-injured patient. Am J Occup 
Ther. 1986; 40(5):333-7.

64. Ozelie R, Sipple C, Foy T, Cantoni K, Kellogg K, Look-
ingbill J, et al. SCIRehab Project series: the occupational 
therapy taxonomy. J Spinal Cord Med. 2009; 32(3):283-97.

65. Gallagher G, Bell A. Combining Adult Learning Theory 
with Occupational Therapy Intervention for Bladder and 
Bowel Management after Spinal Cord Injury: A Case Re-
port. Occup Ther Health Care. 2016; 30(2):202-9.

66. Rigby P, Ryan SE, Campbell KA. Electronic aids to dai-

ly living and quality of life for persons with tetraplegia. 
Disabil Rehabil Assist Technol. 2011; 6(3):260-7.

67. Gottlieb A, Plotnik M, Kizony R, Katsarou Z, Bostant-
jopoulou S, Zeilig G. Identification of clinically related 
requirements of a novel assistive device for people with 
a high spinal cord injury. PLoS One. 2019; 14(6):e0218393.

68. Holme SA, Kanny EM, Guthrie MR, Johnson KL. The 
use of environmental control units by occupational ther-
apists in spinal cord injury and disease services. Am J 
Occup Ther. 1997; 51(1):42-8.

69. Sorensen L, Manum G. A single-subject study of robotic 
upper limb training in the subacute phase for four per-
sons with cervical spinal cord injury. Spinal Cord Ser Cas-
es. 2019; 5(1):29.

70. Jung JH, Lee HJ, Cho DY, Lim JE, Lee BS, Kwon SH, et al. 
Effects of Combined Upper Limb Robotic Therapy in Pa-
tients With Tetraplegic Spinal Cord Injury. Ann Rehabil 
Med. 2019; 43(4):445-57.

71. Cheung EYY, Ng TKW, Yu KKK, Kwan RLC, Cheing 
GLY. Robot-Assisted Training for People With Spinal 
Cord Injury: A Meta-Analysis. Arch Phys Med Rehabil. 
2017; 98(11):2320-31 e12.

72. Runge M. Self-dressing techniques for patients with spi-
nal cord injury. Am J Occup Ther. 1967; 21(6):367-75.

73. Krajnik SR, Bridle MJ. Hand splinting in quadriplegia: 
current practice. Am J Occup Ther. 1992; 46(2):149-56.

74. Peters B. Driving performance and workload assessment 
of drivers with tetraplegia: an adaptation evaluation 
framework. J Rehabil Res Dev. 2001; 38(2):215-24.

75. Kiyono Y, Hashizume C, Matsui N, Ohtsuka K, Takaoka 
K. Car-driving abilities of people with tetraplegia. Arch 
Phys Med Rehabil. 2001; 82(10):1389-92.

76. Hanson CS, Nabavi D, Yuen HK. The effect of sports on 
level of community integration as reported by persons 
with spinal cord injury. Am J Occup Ther. 2001; 55(3):332-
8.

77. Magnani PE, Marques NR, Junior AC, de Abreu DC. 
Adapted sport effect on postural control after spinal cord 
injury. Spinal Cord. 2016; 54(12):1188-96.

78. Li C, Khoo S, Adnan A. Effects of aquatic exercise on 
physical function and fitness among people with spinal 
cord injury: A systematic review. Medicine (Baltimore). 
2017; 96(11):e6328.

79. Reid MJ. Activity in water based on the Halliwick meth-

Kardatos A, et al. The use of occupational therapy in the rehabilitation of patients with spinal cord injuries



206 acta OrthOpaedica et traumatOlOgica hellenica

VOLUME 72  |  ISSUE 2  |  APRIL - JUNE 2021

od. Child Care Health Dev. 1975; 1(4):217-23.
80. Guttmann L, Mehra NC. Experimental studies on the val-

ue of archery in paraplegia. Paraplegia. 1973; 11(2):159-65.
81. Taktak DM. An adjustable table tennis bat and grip sys-

tem for tetraplegics. Spinal Cord. 1997; 35(1):61-3.
82. Valent LJ, Dallmeijer AJ, Houdijk H, Slootman HJ, Jans-

sen TW, Post MW, et al. Effects of hand cycle training on 
physical capacity in individuals with tetraplegia: a clini-
cal trial. Phys Ther. 2009; 89(10):1051-60.

83. Lee B, Nantais T. Use of electronic music as an occupa-
tional therapy modality in spinal cord injury rehabilita-
tion: an occupational performance model. Am J Occup 
Ther. 1996; 50(5):362-9.

84. Ullah MM, Fossey E, Stuckey R. The meaning of work 
after spinal cord injury: a scoping review. Spinal Cord. 
2018; 56(2):92-105.

85. Alve YA, Bontje P, Begum S. Intra- and interpersonal 
agency: Resuming occupational participation among 
persons with spinal cord injury after discharge from 
in-patient rehabilitation. Scand J Occup Ther. 2020; 
27(1):66-79.

86. Hilton G, Unsworth C, Murphy G. The experience of at-
tempting to return to work following spinal cord injury: 
a systematic review of the qualitative literature. Disabil 
Rehabil. 2018; 40(15):1745-53.

87. Trenaman LM, Miller WC, Escorpizo R. Interventions for 
improving employment outcomes among individuals 
with spinal cord injury: a systematic review. Spinal Cord. 
2014; 52(11):788-94.

88. van Velzen JM, de Groot S, Post MW, Slootman JH, van 
Bennekom CA, van der Woude LH. Return to work after 
spinal cord injury: is it related to wheelchair capacity at 
discharge from clinical rehabilitation? Am J Phys Med Re-
habil. 2009; 88(1):47-56.

89. Miller WT. An occupational therapist as a sexual health 
clinician in the management of spinal cord injuries. Can J 
Occup Ther. 1984; 51(4):172-5.

90. Taylor SM, Cheung EO, Sun R, Grote V, Marchlewski A, 
Addington EL. Applications of complementary therapies 
during rehabilitation for individuals with traumatic Spi-
nal Cord Injury: Findings from the SCIRehab Project. J 
Spinal Cord Med. 2019; 42(5):571-78.

Kardatos A., Evangelopoulos ME, Vlamis J. The use of occupational therapy in the 
rehabilitation of patients with spinal cord injuries. Acta Orthop Trauma Hell 2021; 
72(2): 196-206.

readY - Made
citation

Kardatos A, et al. The use of occupational therapy in the rehabilitation of patients with spinal cord injuries


