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Review Article

Pressure ulcers in individuals with spinal cord injury: risk factors in 
neurological rehabilitation* 

Lesão por pressão em indivíduos com lesão medular: fatores de risco na reabilitação 
neurológica

ABSTRACT
Objective: to identify risk factors for the occurrence of 
pressure ulcers in adult individuals with spinal cord inju-
ries in neurological rehabilitation. Methods: integrative 
review of studies published in the bases Medical Literature 
Analysis and Retrieval System Online, Cumulative Index to 
Nursing and Allied Health Literature and Latin American 
and Caribbean Literature in Health Sciences. Results: 308 
studies were found, with six articles selected, based on pre-
-established inclusion criteria. The number of risk factors 
found was similar during and after neurological rehabilita-
tion. Conclusion: the risk factors found for the occurrence 
of pressure ulcers during and after neurological rehabilita-
tion, were related to sociodemographic conditions, the spi-
nal cord injury itself, associated with clinical condition and 
behavior. With the exception of complete injury and a his-
tory of pressure ulcers, risk factors varied during and after 
rehabilitation stages.
Descriptors: Risk Factors; Spinal Cord Injuries; Pressure 
Ulcer; Neurological Rehabilitation; Review.

RESUMO
Objetivo: identificar fatores de risco para ocorrência de le-
são por pressão, em indivíduos adultos com lesão medular, 
na reabilitação neurológica. Métodos: revisão integrativa 
de estudos publicados nas bases Medical Literature Analysis 
and Retrieval System Online, Cumulative Index to Nursing and 
Allied Health Literature e Literatura Latino-Americana e do 
Caribe em Ciências da Saúde. Resultados: encontrados 308 
estudos, sendo selecionados seis artigos, a partir de critérios 
de inclusão preestabelecidos. O número de fatores de riscos 
encontrados foi semelhante para as etapas, durante e após 
a reabilitação neurológica. Conclusão: os fatores de risco 
encontrados para ocorrência de lesão por pressão, durante 
e após a reabilitação neurológica, estiveram relacionados às 
condições sociodemográficas, à própria lesão medular, asso-
ciados à condição clínica e ao comportamento. Com exceção 
da lesão completa e história de lesão por pressão, os fatores 
de risco variaram durante e após a reabilitação.
Descritores: Fatores de Risco; Traumatismos da Medula Es-
pinal; Lesão por Pressão; Reabilitação Neurológica; Revisão.

*Manuscript extracted from the thesis “Escala de Avaliação 
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Introduction

Spinal cord injury is defined as any damage to 
the structures of the spinal cord, resulting from trau-
ma or disease/degeneration. It is estimated that, worl-
dwide, 250,000 to 500,000 people suffer from spinal 
cord injury per year, and 90.0% of these injuries are 
the result of trauma(1). 

The symptoms of spinal cord injury vary ac-
cording to the affected spinal cord segment and the 
severity of the injury. Spinal cord injury is classified 
into quadriplegia (cervical segment) or paraplegia 
(thoracic segment) and its severity is determined by 
the classification from the American Spinal Injury As-
sociation (ASIA). It can be a complete injury (ASIA A) 
or an incomplete one (ASIA B-D)(1-2).

Several secondary complications result from 
spinal cord injury, and pressure ulcers are the second 
most frequent(3). These are damages caused to the 
skin and/or adjacent soft tissues, derived from the 
response of the skin tissue to intense and/or prolon-
ged pressure, associated with shear. These injuries 
usually occur on bony prominences or are associated 
with the use of medical devices or other artifacts(4). 

Spinal cord injury causes autonomic, sensory, 
and motor changes that result in intrinsic and extrin-
sic alterations that favor the occurrence of pressure 
ulcers. Intrinsically, spinal cord injury causes reduced 
vascularity, cutaneous hypoxia, altered sensitivity and 
decreased tissue resistance to external pressure; ex-
trinsically, it causes changes in temperature, microcli-
mate, and predisposes the to moisture and shear(5). 

The risk for pressure ulcers in individuals with 
spinal cord injury begins in the acute phase and per-
sists after the individual’s reintegration into the com-
munity (chronic phase)(6). Evidence shows that 85.0% 
of individuals develop at least one pressure ulcer du-
ring any stage of spinal cord injury and 70.0% of indi-
viduals with chronic spinal cord injury have recurrent 
pressure ulcers(5-6). The neurological rehabilitation of 

individuals with spinal cord injury is paramount and 
aims to prevent secondary complications, stimulate 
the person’s neurorecovery, autonomy and indepen-
dence, in addition to favor their reintegration into the 
community(7). 

The incidence of pressure ulcers during neuro-
logical rehabilitation is high, varying between 10.0% 
and 48.0%(6). The occurrence of pressure ulcers in in-
dividuals with spinal cord injury implies in a reduction 
in achieving the objectives proposed for neurological 
rehabilitation, as well as in an increase in hospitaliza-
tion time and use of the health system, and an increase 
in readmission and mortality rates(3,6).

In this context, systematic reviews were carried 
out in order to identify risk factors associated with the 
occurrence/recurrence of pressure ulcers in individu-
als with spinal cord injuries(8-11). In two publications 
from a single study, the risks for pressure ulcers were 
identified according to the stages of spinal cord injury. 
There were different risk factors for pressure ulcers 
during the acute and chronic phases; however, it was 
not possible to determine risks for the neurological 
rehabilitation stage, due to the lack of evidence(8-9). 

Recognizing different risk factors for the occur-
rence of pressure ulcers, during and after neurological 
rehabilitation, based on evidence available in scienti-
fic literature, will allow nursing professionals to esta-
blish reliable strategies centered on the individual, in 
order to avoid or minimize the risk for pressure ulcers 
during neurological rehabilitation. This area of know-
ledge represents a gap in the field of stoma therapy 
Nursing.

When considering the high incidence of pres-
sure ulcers in individuals with spinal cord injury, their 
negative implications for the results of rehabilitation 
and quality of life of the individuals and the gap of 
knowledge about the theme, this study aimed to iden-
tify risk factors for the occurrence of pressure ulcers 
in adult individuals with spinal cord injury in neurolo-
gical rehabilitation.
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Methods

The integrative review is a method that seeks 
to systematically synthesize the results of researches, 
in order to produce knowledge to be applied in clini-
cal practice. To carry out this integrative review, the 
steps considered were: 1) formulation of the guiding 
question; 2) definition of inclusion and exclusion cri-
teria and search in databases; 3) selection of articles; 
4) categorization and analysis of selected studies; 5) 
interpretation of results; and 6) presentation of the 
review(12). 

The guiding question was defined based on the 
PEO search strategy [P (population): adult individuals 
with spinal cord injury during or after neurological 
rehabilitation; E (exposure): risk factors; O (outco-
mes): pressure ulcers]. Thus, the research question 
was: what are the risk factors for the occurrence of 
pressure ulcers in adult individuals with spinal cord 
injuries, during or after neurological rehabilitation?

The search for articles was carried out by a re-
searcher in the electronic databases Medical Literatu-
re Analysis and Retrieval System Online (MEDLINE), 
via the PubMed portal, Cumulative Index to Nursing 
and Allied Health Literature (CINAHL) and Latin Ame-
rican and Caribbean Literature in Health Sciences (LI-
LACS).

Original articles, published in Portuguese, En-
glish or Spanish, from December 1, 2009, to June 13, 
2020, were selected. The initial period of time esta-
blished for the selection of articles was based on the 
existence of a previous review on the subject, publi-
shed in two publications addressed in this integrative 
review(8-9), and the end date was up to the most recent 
publications.

The established exclusion criteria were: arti-
cles whose main objective was not to identify the risk 
factors for pressure ulcers exclusively in individuals 
with spinal cord injuries; who addressed the risks 
of pressure ulcers  only in the acute phase, without 
addressing the risks for rehabilitation; articles made 
with methodological design that did not allow the 

identification of risk relationships (cross-sectional 
and qualitative studies, for example); which included 
children in the sample; which were not performed on 
humans; expert opinions, dissertations, theses, abs-
tracts and research protocols.

For the search, the DeCS and MeSH controlled 
descriptors, keywords and synonyms were used, com-
bined by the Boolean operators AND and OR. The 
search on the LILACS platform was carried out using 
the following descriptors: “traumatismos da medula 
espinal” OR “traumatismo da medula espinhal” OR 
“traumas da medula espinal” OR “traumas medula 
espinhal” OR “traumas medulares” OR “traumatismos 
medulares” OR “lesões da medula espinal” OR “lesões 
da medula espinhal” OR “doenças da medula espinal” 
OR “doenças da medula espinhal” AND “reabilitação” 
OR “reabilitação neurológica” AND “fatores de risco” 
OR “risco” OR “risco relativo” OR “causalidade” AND 
“lesão por pressão”. The searches in the MEDLINE 
and CINAHL databases were performed with the key-
words: “spinal cord injuries” OR “spinal cord injury” 
OR “spinal cord diseases” OR “spinal cord trauma” 
OR “spinal cord disorders” AND “rehabilitation” OR 
“neurological rehabilitation” OR “neurorehabilitation” 
OR “rehabilitation neurological” OR “neurologic reha-
bilitation” AND “risk”  OR  “risks”  OR “relative risk” 
OR “relative risks”  OR “factors associated” OR “risk 
factors” OR “risk factor” OR “causality” AND “pressure 
ulcers” OR “pressure ulcer” OR “bedsore”   OR  “bed-
sores”  OR “pressure sore” OR “pressure sores” OR 
“decubitus ulcer” OR “decubitus ulcers”. The search in 
the CINAHL database was carried out using their spe-
cific titles.

The selection of articles followed the recom-
mendations of the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyzes (PRISMA)(13). 
The studies were selected by two researchers, inde-
pendently, after reading the title and summary. Then, 
the eligible studies were read in full, and the disagre-
ements were resolved by consensus between the two 
researchers.

The data from the eligible studies was extrac-
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ted using a validated instrument, containing the ite-
ms: author, title, place of study, design, purpose, sam-
ple, sampling technique, identification of independent 
variables, methodological analysis, results and inter-
pretation(14). 

308 studies were identified in the MEDLINE 
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CINAHL: 41, LILACS: 0)
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272 studies
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248 records were excluded: they did not

aim to identify risk factors exclusively in

individuals with spinal cord injury

(n=246), research protocol (n=1) and

language (n=1)

18 were excluded: cross-sectional

design (n=9), qualitative study (n=1),

other diseases (n=4), did not identify

the risk of pressure ulcers in

rehabilitation (n=2), and having

children in the sample (n=2)

Figure 1 – Flowchart of article selection, according to the PRISMA recommendation(13). Brasília, DF, Brazil, 2020

Results

The studies selected for this integrative litera-
ture review were published in English and conducted 
in the following countries: one in the Netherlands(15), 
three in the United States of America (USA)(16-18), one 
in Japan(19) and one in France(20). The sample size of 
the studies ranged from 61 to 4.866 adult individuals, 
predominantly male and with spinal cord injuries of 
traumatic etiology. Among the studies, four evaluated 
risk factors during neurological rehabilitation(15-18) 
and two studies(19-20) analyzed the risk after neurolo-
gical rehabilitations.

and CINAHL databases, and there was no resear-
ch found in the LILACS database. Among the studies 
identified, 36 duplicate studies were eliminated and 
the titles and abstracts of the remaining 272 articles 
were read. 24 articles were read in full, six of which 
were selected for a final analysis (Figure 1).

 

 

The studies that assessed the risk of pressure 
ulcers during neurological rehabilitation were obser-
vational cohort studies(15-18). Among the studies, two 
verified risk factors for pressure ulcers, during neu-
rological rehabilitation(15-16), and two others analyzed 
the risk of pressure ulcers during neurological reha-
bilitation in the acute phase of spinal cord injury; the 
risk factors found in the studies were similar for both 
situations(17-18). 

The risk factors found during neurological 
rehabilitation were: quadriplegia(15), complete inju-
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ries(15,17-18), low score on the Functional Independence 
Measure Scale, history of pressure ulcer(15-16), pressure 
ulcer on admission, smoking(16), pneumonia, lung pa-
thologies, and mechanical ventilation(15,17-18). Comple-
te injuries, pneumonia, lung pathology and mechani-
cal ventilation were risk factors found in three studies 
analyzed.

Two studies verified the risk of pressure ulcers 
after neurological rehabilitations, one being an obser-
vational case-control type(19) and the other an obser-
vational cohort study(20). The researches evaluated the 
risk of pressure ulcers in individuals with spinal cord

Authors/year Local Study design Risk factors for pressure ulcers during neurological rehabilitation

Verschueren 
JHM/2010(15)

The 
Netherlands

Cohort study 

Factors related to spinal cord injury: complete injuries, quadriplegia, low score on the 
Functional Independence Measure Scale.
Factors related to the clinical condition: history of pressure ulcers, pneumonia and/
or lung disease.

Dejong 
G/2014(16)

The USA Cohort study

Factors related to spinal cord injury: score less than 3.5, in the transfer item of the 
Functional Independence Measure Scale.
Factors related to clinical condition: history of pressure ulcers.
Factor related to the individual’s behavior: smoking.

Krishnan 
S/2017(17)

The USA Cohort study
Factors related to spinal cord injury: complete injuries.
Factors related to clinical condition: pneumonia, use of mechanical ventilation.

Brienza 
D/2017(18)

The USA Cohort study
Factors related to spinal cord injury: complete injuries.
Factor related to clinical condition: pneumonia.

Figure 2 – Articles that describe the risk factors during neurological rehabilitation. Brasília, DF, Brazil, 2020

Authors/year Local Study design Risk factors for pressure ulcers after neurological rehabilitation

Morita T/ 
2015(19)

Japan Case control study

Sociodemographic risk factor: age.

Factors related to spinal cord injury: time of spinal cord injury.

Factors related to clinical condition: history of pressure ulcers.

Factors related to the individual’s behavior: number of pads exchanged, ac-
cording to the injury time and the average time spent in the wheelchair.

Le Fort 
M/2017(20)

France Cohort study

Sociodemographic risk factor: unemployment.

Factors related to spinal cord injury: complete injuries. 

Factors related to clinical condition: tracheostomy, history of pressure ulcers.

Factors related to the individual’s behavior: absence of a support network and 
altered perception of wellbeing.

Figure 3 – Articles that describe the risk factors after neurological rehabilitation. Brasília, DF, Brazil, 2020

injury of patients already back in the community.
The risk factors found after neurological reha-

bilitation were: advanced age, time of spinal cord 
injury(19), history of pressure ulcer(19-20), number of 
pads changed according to the time of injury, average 
permanence time in the wheelchair(19), tracheostomy, 
complete injuries, unemployment, absence of a sup-
port network and altered perception of well-being(20). 
The only common risk factor between the two studies 
was the story of pressure ulcers.

The characteristics of the studies analyzed, and 
the risk factors found are described in Figures 2 and 3.
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Discussion

The main limitation of this research was the 
number of databases researched, which may contri-
bute to the non-identification of other evidence avai-
lable in the literature. Few studies were identified that 
met the established inclusion criteria. Furthermore, 
a selected study was an observational case-control, a 
type of methodological design that limits the identifi-
cation of risk relationships.

This study has implications for the practice 
of nursing, since the identification of risk factors for 
pressure ulcers in adult individuals with spinal cord 
injuries, during and after neurological rehabilitation, 
will make an individualized care planning for the pre-
vention of pressure ulcers possible. It can also help in 
the implementation of preventive strategies, based on 
individuals at high risk of developing pressure ulcers.

From the risk factors identified in the literature 
review, the aspects associated with the occurrence of 
pressure ulcers were categorized into: sociodemogra-
phic risk factors, factors related to spinal cord injury, 
factors related to clinical condition and factors related 
to the individual’s behavior.  This categorization was 
performed based on the classification proposed by a 
previous study in the literature(9). The sociodemogra-
phic risk factors for the occurrence of pressure ulcers 
after neurological rehabilitation, were high age and 
unemployment. 

High age(19) is related to systemic changes, de-
creased mobility and muscle strength, thus, repre-
senting a risk factor for the occurrence of pressure 
ulcers, both in individuals with or without spinal cord 
injury(21). After reintegration into the community, indi-
viduals with spinal cord injuries have high unemploy-
ment rates(20), which contributes to low socioeconomic 
status(1). The literature shows that low socioeconomic 
status is associated with a high risk of pressure ulcers 
in individuals with spinal cord injuries(22). 

The following risk factors related to  the spinal 
cord  injuries itself were found during and after neu-
rological rehabilitation: time since the occurrence of 

a spinal cord injury(19), complete injury(15,17-18,20), and 
low motor evaluation score on the Functional Inde-
pendence Measure Scale(15-16). 

The time since the occurrence of spinal cord in-
jury(19) is associated with the worsening of the neuro-
logical system and, consequently, with the increase in 
complications. The risk of developing pressure ulcers 
increases by 15.0%, after the first year of the spinal 
cord injury, remains stable in the first ten years of the 
injury, and tends to increase again after this period, 
reaching approximately 30.0% after 20 years of spinal 
cord injury(23).

Complete injuries were determined as a risk 
factor during(15,17-18) and after neurological rehabilita-
tion(20). Individuals with complete injuries have severe 
mobility limitations and changes in the perception of 
pressure and shear forces in bony prominences, whi-
ch increases the risk of pressure ulcers(18). Complete 
injury is an important factor for several complications 
for patients with spinal cord injury and contributes to 
a high incidence of pressure ulcers(24). 

The Functional Independence Measure Scale 
assesses the individuals’ functional capacity and inde-
pendence. Low motor score(15-16), a risk factor measu-
red by the Scale, is associated with greater dependen-
ce and limited mobility(25). Individuals with greater 
dependence and limited mobility have a high potential 
for friction and shear and are at constant risk for pres-
sure ulcers(26). 

The risk factors related to the clinical condition 
can be modified, based on preventive strategies, du-
ring the stages of spinal cord injury. The risk factors 
found during this review were history of pressure ul-
cers, pneumonia, lung disease, and use of mechanical 
ventilation.

History of pressure ulcers(15-16,19-20) is a risk fac-
tor for new pressures ulcers, during and after neurolo-
gical rehabilitation. A study showed that the deforma-
tion of tissues in the pelvic region of individuals with 
spinal cord injury with a history of pressure ulcers is 
greater, even with low pressure (40-60mmHg)(27). One 
of the main risk factors for the occurrence of pressu-
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re ulcers is the deformation of tissues in response to 
external pressure(5), therefore, these data suggest that 
individuals with spinal cord injury and a history of 
pressure ulcers are at constant risk for the occurrence 
of new wounds due to pressure.

Pneumonia, lung disease and the use of mecha-
nical ventilation(15,17-18,20) are among the modifiable 
risk factors for the occurrence of pressure ulcers du-
ring neurological rehabilitation. The decrease in oxy-
genation, due to pulmonary complications, increases 
the risk of pressure ulcers(17).

In the analysis of the selected articles, few stu-
dies addressed risk factors for the occurrence of pres-
sure ulcers related to the behavior of patients. The 
behavior risk factors found during and after neuro-
logical rehabilitation were: smoking, pressure relief, 
time spent in the wheelchair, number of pillows used, 
absence of support networks, and altered perception 
of well-being.

Smoking was the only modifiable risk factor, 
related to behavior, during neurological rehabilita-
tion(16). It causes vasoconstriction and cutaneous hy-
poxia, increasing the risk for pressure ulcers. Smokers 
with spinal cord injuries are three times more likely to 
develop pressure ulcers than non-smokers(28). Pressu-
re relief actions, length of stay in the wheelchair, num-
ber of pillows used(19), absence of a support network, 
and altered perception of well-being(20) are behavior 
risk factors for pressure ulcers after the neurological 
rehabilitation stage. 

Adherence to preventive behaviors by adult in-
dividuals with spinal cord injury is inadequate. This 
situation led to a problem where 29.0% of pressure 
ulcers injuries in this population, according to the 
patients, are due to the absence of preventive beha-
vior(23). This integrative literature review identified 
risk factors for the occurrence of pressure ulcers in 
adult individuals with spinal cord injuries, during the 
stage of neurological rehabilitation, which was not 
possible in a previous study(8). The risk factors found, 
related to the occurrence of pressure ulcers, during 
and after rehabilitation, converge with the systematic 

reviews carried out previously(8-11).
 A study carried out with the objective of eva-

luating the risk factors for the occurrence of pressure 
ulcers in individuals with sequelae of several diseases 
(stroke, traumatic brain injury, amputation of lower 
limbs, spinal cord injury, among others), showed that 
rehabilitation individuals with spinal cord injuries 
and amputees are at high risk for the occurrence of 
pressure ulcers and for low scores on the Functional 
Independence Measure Scale, another significant risk 
factor for the occurrence of pressure ulcers injuries 
during rehabilitation(29). This finding is in agreement 
with the results of this review, in which two studies 
showed this risk factor for the occurrence of pressu-
re ulcers, during the stage of neurological rehabilita-
tion(15-16).

The prevention of pressure ulcers in individu-
als with spinal cord injuries is a challenge in the area 
of stoma therapy, due to the complexity of the factors 
associated with its occurrence. Thus, it is necessary 
to constantly seek to identify risks for the occurrence 
of pressure ulcers, in addition to others known risks, 
such as moisture, immobility, nutritional status, Dia-
betes Mellitus, among others, although these were 
not evidenced in this review. The identification of risk 
factors for pressure ulcers injuries will allow stoma-
therapy nurses to develop guidelines for an assistance 
focused on the prevention of pressure ulcers in adult 
patients with spinal cord injuries. 

Conclusion

The risk factors found for the occurrence of 
pressure ulcers, during neurological rehabilitation 
and after, are related to sociodemographic conditions 
(only for one stage after rehabilitation), to the spinal 
cord injury itself, and associated with the clinical con-
ditions and behavior of the patient. With the exception 
of complete spinal injuries and a history of pressure 
ulcers, risk factors varied during and after rehabilita-
tion stages.

The analysis of the risk factors found showed 
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that they are multifactorial and complex, and only the 
factors related to clinical condition and behavior can 
be modified through the implementation of preventi-
ve strategies.
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