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Background:

Pressure ulcers (PUs) are a common complication following a spinal-cord injury (SCI).

Good prevention requires identifying the individuals at risk for developing PUs. Risk assessment scales
used nowadays were designed on pathophysiological concepts and are not SCl-specific. Recently, an
epidemiological approach to PU risk factors has been proposed to design an SCl-specific assessment
tool. The first results seem quite disappointing, probably becuase of the level of evidence of the risk
factors used.

Objective: To determine PU risk factors correlated to the patients with SCI, medical care management
during the acute as well as in the rehabilitation and chronic stages. This first part focuses on identifying
the risk factors during the acute and rehabilitation stages.

Materials and methods: Systematic review of the literature.

Results: Six studies met our inclusion criteria. The risk factors during the acute stage of an SCI are
essentially linked to care management and treatment modalities. There is insufficient evidence to make
a recommendation on medical risk factors, except for low blood pressure on admission to the
Emergency Room, with a moderate level of evidence. Regarding the rehabilitation stage, no study was

deemed relevant.

Discussion and conclusions: Additional observational studies are needed, for both the acute and
rehabilitation stages, to improve this level of evidence. However, this systematic review unveiled the
need for a carefully assessed t care management and the related practices, especially during the acute

stage of an SCI.
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Introduction

Acute spinal-cord injury (SCI) is a traumatic event that can
quickly affect the patient’s vital prognosis. In the two
decades following World War II, emergency medicine and
intensive medical care have improved vastly with a positive
impact on the vital prognosis for an acute SCI injury. The
patient’s life expectancy increased along with the develop-
ment of physical medicine and rehabilitation, allowing
a better management of urinary and sphincter disorders.'?

Pressure ulcers (PUs) are now the most common complica-
tion for patients with SCI,>* despite the large number of
recommendations available>® for information and preven-
tion, and the technological progresses made for preventing
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and treating PU. PU has become the second cause of
rehospitalization after an SCI,” with estimated annual costs
amounting to 1.4 billion dollars in the United States.®

To set up a PU prevention programme for the SCI
population, we need to assess correctly the PU risk factors
to identify the patients who could benefit from an intensive
prevention training programme on PU management.

The main risk assessment scales used in hospitals or for the
chronic group (at home) are the Braden, Norton and
Waterlow scales. These scales were designed 20-30 years
ago on the basis of the following main pathophysiological
PU factors: pressure, friction, shearing, incontinence, nutri-
tion and immobility. They identified at-risk patients within a
heterogeneous population of hospitalized patients. The
results collected from the patients with SCI are more limited,
all patients being labelled ‘at risk’ for developing PUs.’

Salzberg et al.'®'? reviewed the PU risk factors using an
epidemiological approach to the pathophysiological factors.
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For this, they differentiated different successive stages of the
medical care for the patients with SCI to identify the specific
risk factors for this population. This led to the design of a risk
assessment scale for acute SCI (SCIPUS-A), and one for
chronic SCI (SCIPUS). Since their original publication, the
metrological values of these two scales have not been
sufficiently tested to set clinical practice recommenda-
tions.'® Furthermore, an independent study reports no
significant differences between SCIPUS-A, Braden, Norton
and Waterlow scales for acute SCL!* Since then, new
epidemiological studies focusing on patients with SCI have
brought up new additional risk factors'’ that can probably
explain the lack of validity

The main objective of this systematic literature review is to
determine the current state of knowledge on PU risk factors
for the successive stages of the medical care for the patients
with SCI.

In this review, we will deal with the risk factors observed
during the acute and rehabilitation stages of an SCI.

Materials and methods

The methodology used for our review was conducted
according to the recommendations from the Cochrane
Library.'®

Inclusion criteria

Cross-sectional, case—control and cohort studies are included
in this review. Basic research, case reports and case series
have been excluded. Only articles assessing potential PU risk
factors in patients with SCI have been kept. There were no
language restrictions.

The group studied must be made up of patients with SCI,
paraplegics or tetraplegics, at the acute or chronic SCI stages,
at home or in the hospital, regardless of the aetiology.
Studies on the basis of groups not exclusively made up of
patients with SCI were excluded, similar to studies focusing
on SCI patients with a PU, but without a control group.

The presence of PU was the ‘PU’ variable taken into
account. We assessed whether the evaluation was a clinical
one, through a questionnaire or directly from the patient’s
medical records and the PU classification used.

There was no restriction as to the type of risk factor
studied.

Bibliographical research strategy
We have searched the following databases between the start
date (listed next to the name of the database) and March
2008: Medline (1966), Embase (1980), Pascal (1990) and
Reedoc (1977). The research keywords were either terms
extracted from the thesaurus (Mesh Dictionary for Medline)
or terms appearing in the text or in the title (free words).
They were combined in as many stages as necessary with the
use of the connector words ‘and’, ‘or’ and ‘except’ (see
Appendix 1).

Several Grey Literature databases were searched as well,
such as the British Columbia Environmental and Occupa-
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tional Health Research Network, The New York Academy of
Medicine and UNM Health Sciences Library.

We also did a manual review of journals available in our
University Library that routinely publishes articles on
paraplegia or PU (Paraplegia, 1977-1978 and 1983-996;
Spinal Cord, -1997-2008, Archives of Physical Medicine and
Rehabilitation, 1980-2008; American Journal of Physical Med-
icine, 1980-1987; American Journal of Physical medicine and
Rehabilitation, 1988-1995; Annales de Réadaptation et de
Meédecine Physique, 1983-2008 and Topics in Spinal Cord
Medicine, 1995-2008; Wounds, 1995-2008; Journal of Wound
Care, f1999-2008 and Advances in Skin and Wound Care,
2001-2008).

We reviewed the bibliographical references of the selected
articles and the literature reviews on this topic.

There were no language restrictions in the bibliographical
research.

Review process

Selection of articles. At the first reading, the titles and
abstracts allowed us to select potentially eligible studies by
discarding non-relevant articles.

Second, all potentially eligible studies were examined
thoroughly and selected on the basis of previously estab-
lished inclusion criteria. The selection of articles was carried
out by one reader (AG).

Data extraction and methodological quality evaluation. The
studies meeting the inclusion criteria were analysed by two
readers (AG and AD), using a standardized reading tool as
described by Macfarlane et al.'” This reading tool included
study type, selected population, data collecting mode,
definition of the analysed variables, statistical analysis used,
and results and bias. The criteria were scored ‘yes’ or ‘no’ or
‘unable to determine.’” Positively scored criteria were added
to reach a total quality score. Quality score results were
expressed as percentages of the total attainable score. Data
extraction and quality assessment were not conducted with
blinded details and results, as there is no evidence that
blinding leads to a decrease in bias for a systematic review.'®
Afterwards, the two readers compared their evaluations and
discussed any discrepancies or conflict of opinion.

Data analysis and level of evidence staging. The studies were
grouped into three batches according to the SCI stage. The
first batch for the acute stage (acute SCI), defined as the stage
before the patient’s admission into a rehabilitation centre
(prehospital care, neurosurgery or emergency care). The
second batch for the physical medicine and rehabilitation
stage, once the patients are in a rehabilitation centre, and
finally the last batch for patients with SCI who returned
home (chronic stage).

Then the different factors were grouped together by
themes and the level of evidence was discussed, on the one
hand, regarding the type of study (in ascending order by
level of evidence: cross-sectional study, case—control study,
historical cohort study and prospective cohort study), and
on the other hand, according to the quality assessment



established for each study. A factor was deemed ‘PU
relevant,” when a statistical link was established in a cross-
sectional study. A factor was labelled as ‘potential risk factor,’
when a correlation was made from a case—control or cohort
study with univariate analysis and ‘risk factor’ with multi-
variate analysis.

We sum up the level of scientific evidence by using a three-
level scoring system used earlier for systematic reviews of risk
factors:'?

e Strong evidence (level 1): provided by generally consistent
findings in multiple high-quality studies.

e Moderate evidence (level 2): provided by generally con-
sistent findings in one high-quality study and one or more
low-quality studies, or in multiple low-quality studies.

¢ Insufficient evidence (level 3): only one study available or
inconsistent findings in multiple studies.

Results

Bibliographical research results

The data examination included 820 references (Figure 1).
The initial analysis based on titles and abstracts included 40
articles. The analyses of the reference lists allowed us to add
two more articles. The second analysis based on full texts
excluded 20 articles.

Among the 22 studies, six focused on the acute stage
(prehospital, emergency or neurosurgery care), two were
carried out during the rehabilitation stage and 14 focused on
the chronic stage (patients at home).

References found with
manual or electronic

search
N =820
\l Excluded studies
'| N =780
Y
Full text articles
N =40
P Analysis of references
- N=2
- Excluded articles
-~ N=20
Y
Articles selected for
analysis
N=22
Figure 1 Diagram representation of the bibliographical research.
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Characteristics of the excluded studies

Among the excluded studies, two were irrelevant an
seven were on the basis of basic research.>>?” In one study,
the population was not SCI exclusive,'° and three other
studies focused on SCI patients with PU.?8-% Three studies
were descriptive, without any PU-related factors.®'* The
last three excluded studies were an overview of PUs in
patients with SCI,>* a validation of a risk assessment scale®
and a preliminary report of a case study already included in
our review.>®

42021

Potential risk factors or PU-associated risk factors during the acute
stage

A literature analysis included six studies dealing with this
acute stage (Table 1). Among these six studies, one was a
cohort study and five were historical cohort studies. The
quality assessment mean score was 60.7% (E=35.7-85.7).
The number of patients included ranges from 39 to 54937 38
with a total number of 1061 patients. The studies that
included the largest number of patients also had the lowest
quality assessment score.

Pressure ulcers were clinically and directly evaluated in
one study,®” and indirectly evaluated by data extraction from
the patients’ medical records in four other studies.'?!%3839
Curry et al.** do not clearly state the modalities used for
accessing the data, but they were probably extracted from
the medical records.

The literature search found 26 studied risk factors that can
be classified as following:

Sociodemographic factors. Age at time of the accident was taken
into account in four studies,’>'*373° and is not related to
the onset of PUs with a strong level of evidence (Table 2). Sex:
there was support to include sex as a risk factor, as separate
studies have shown it to be important for women®’ and
men.'* Quality assessment is comparable; the level of
evidence is insufficient for this factor. Ethnicity was taken
into account in one study'? and was associated with PU. The
level of evidence is insufficient.

Neurological factors. The transversal extension of the spinal-
cord lesion has been evaluated in four studies'*!*3%% and is
associated twice with PU onset.!?!* The level of evidence is
insufficient to qualify this factor as a risk factor. The vertical
extension of the spinal-cord lesion, evaluated by the ASIA
motor index,3” is not associated with PU. The level of
evidence is insufficient. The neurological level (paraplegia or
tetraplegia)'>'#3%%° is not correlated with PU onset, and
cannot be considered as a risk factor. The level of evidence is
strong.

Functional factors. The mobility status (in bed, in a wheel-
chair or walking) has been evaluated in a historical cohort
study,'” and is correlated to the onset of a PU. This same
study assessed the patient’s mobility status with a significant
correlation. There is an important measurement bias on this
variable—the evaluation was retrospective and quantified
the patient’s mobility status in bed only from the data
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Table 1 Results of observational studies assessing PU risk factors for the acute SCI stage
Study Design Analysis type Population PU variable Factors studied Results
Curry40 Historical cohort Univariate N=49 Extracted from the Lesion level (cervical and thoracic-lumbar) NS
Monocenter 1986-1990 Male: 82%, patients’ medical Transversal extension (complete/incomplete) NS
USA Quality assessment: Mean age: 29 years, records. Length of immobilization (from spine board S: Regular increase of the
64.2% Tetraplegics: 45%, Non-Detailed to the first PU prevention material) ‘PU’ incidence with a
ASIA A: 55% classification length of immobilization,
significant after 6 h
Ash™ Historical cohort Univariate N=144 Extracted from the Sex S: male
Monocenter 1998-2000 Sex ratio: 82%, patients’ medical Age NS
Great Britain Quality Mean age: 40 years, records; detailed Stay duration S: significant after 15h
assessment: 67.9% Tetraplegics: 54%, classification but not Transversal extension (Score ASIA) S: ASIA A
ASIA A: 34% referenced Lesion level (cervical or thoracic-lumbar) NS
Associated trauma (lesion to the bones NS
or internal organs)
Spinal osteosynthesis S
Tracheotomy upon admission S
Mawson®’ Monocenter cohort Univariate N=39, Daily clinical exam Age NS
1985-1987 USA Quality Male: 90%, Sarmiento classification Prehospital transport time S
assessment: 85.7% Mean age 29.5 years, Distance between injury site and ER S
Tetraplegics 31% Time spent on a Long Spine Board S
Motor deficit after 72 h (Motor Index Score NS
of Lucas and Ducker)
Transversal extension (complete/incomplete) NS
Smoking NS
Associated trauma (injury severity score) NS
Vital signs in the ER (blood pressure, S: Systolic blood pressure
cardiac frequency, blood saturation) <80 mm Hg. Other vital
signs: NS
Ventilation mode (no detailed info) NS
Bladder management after72 h (catheter or not) NS
Blood work upon admission to the ER (CBC and NS
blood gas)
Prealbumin and retinal-binding protein at 72 h NS
Sheerin®’ Monocenter Historical Multivariate N=54, Extracted from the Age NS
cohort 2000-2002 Male: 75.9%, patients’ medical Sex S: female
Ireland Quality Mean age: 40.3 years records Transversal extension (sensitive NS
assessment: 53.5% ASIA A: 87%, NPUAP classification deficit/motor deficit/sensitive-motor
Trauma SCI: 81.5% deficit)
Richardson3® Monocenter historical Univariate N =549, Extracted for the Lesion level (cervical, thoracic, lumbar) NS
cohort 1973-1978 USA Sex proportion unknown patients’ medical records Transversal extension (complete or No results
Quality assessment: Age: unknown Shea classification incomplete)
35.7% Tetraplegics: 49%,
Salzberg'? Multicenter historical Multivariate N=226 Extracted for the Age NS
cohort 1986-1994 USA Male: 83% patients’ medical Smoking (number of packs/year) NS
Quality assessment: Age: 33.2 years records Ethnicity NS

57.1%

Tetraplegics: 47.3%

NPUAP classification

History of lung disease (undefined)?

NS: results unclear®
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Statistical difference for

initial Creatinine level
Albumin <than 3.4 g per

100 ml upon admission
or decrease by more than

0.2g per 100 ml during

(1.12vs 0.98 mg ™), but
the first week

clinically non-significant
NS for other biological

Results
factors

NS

bed)

Lesion level (paraplegic/tetraplegic)
Blood work at day 1, day 7 and day 30:
CBC, albumin, blood proteins, uremia,

Mobility status (walk—wheelchair

Mobility status (four levels)?
creatininaemia, blood gas, blood sugar

Transversal extension (complete or

incomplete)
Bladder management (undefined)?

Mental status (undefined)?
Moisture (unclear)?

Factors studied

PU variable

Trauma SCI: 100%

Population

Analysis type

Design

Continued

Ppatients with a history of lung disease tend to develop pressure ulcers later than those without.

Abbreviations: ER, emergency room; NPUAP, National Pressure Ulcer Advisory Panel.

“Risk factors with major measurement bias.

Table 1
Study
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collected in the patient’s medical records based on the
comments of nurses. These are two risk factors with an
insufficient level of evidence (level 3).

Clinical factors. The presence of another trauma injury to the
bones or internal organs,'*3” as well as smoking, is not
considered as PU-related factor during this acute stage
(Table 3). The level of evidence is moderate (level 2).

A history of lung disease is a risk factor found in a historical
cohort study, but the results are confusing. Patients with a
history of chronic lung disease tend to develop PU at a later
stage than those with no history of lung disease. No other
study has taken this factor into account, and the level of
evidence is insufficient (level 3). The same study has
evaluated several factors such as moisture (urines and faeces)
or mental status with major measurement bias due to the
data collection mode described above. These two factors
could be labelled as risk factors, but the level of evidence is
insufficient (level 3).

Urinary incontinence is reported in several studies as a
potential risk factor; however, a good quality cohort study,
but with a univariate analysis, finds no correlation, whereas
a historical cohort study with multivariate analysis found a
correlation between urinary incontinence and PUs.

Low blood pressure on arrival at the emergency room (ER) is
linked to the onset of PU in a high quality cohort study. The
level of evidence is moderate (level 2).

Biological factors. Hemodynamic and cardiorespiratory vari-
ables (complete blood count, arterial blood gas measurement
and pulse oxymetry) are not correlated to PUs.'?3” Thus,
they are not PU risk factors (level 2).

The results regarding malnutrition seem discordant: a
cohort study finds no correlation between 72-h prealbumin
levels and the onset of a PU; on the other hand, another
historical cohort study finds a correlation between the
decrease of albumin levels during the first week and the
onset of PU. We can consider, in fact, that malnutrition, with
a variation in the albumin levels, is a risk factor for
developing a PU with an insufficient level of evidence (level
3), and a 72-h prealbumin level monitoring is too early to
detect a potential malnutrition.

The initial creatinaemia is a risk factor found in a historical
cohort'? with a significant statistical difference (0.98 vs
1.12mgl1™"), but it is clinically non-significant because these
levels are within the normal biological range.

Medical care management factors. The ER transfer time and the
distance covered between the injury site and the ER, as well as
the use of a long spine board during the prehospitalization
acute stage, are all associated with the onset of PU with a
moderate level of evidence (level 2; Table 4). The incidence
of PU increases significantly beyond the 6h.374°

Time spent in the neurosurgery ward is also a PU-related risk
factor, especially after 15 days.'* Therapeutic gestures, such
as vertebral osteosynthesis and tracheotomy, are also
PU-related risk factors.'* These three factors are qualified
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Table 2 Sociodemographic, neurological and functional PU risk factors during the acute SCI stage

Richardson®® Sheerin®® Salzberg'? Curry*® Ash' Mawson®” Risk factor Evidence level
Quality assessment
(%) 35.7 53.5 57.1 64.2 67.9 85.7
Sociodemographic factors
Age — NS NS — NS NS No Strong
Sex — Female — — Male — ND Insufficient
Ethnicity — — NS — — — No Insufficient
Neurological factors
Lesion level NS NS NS NS NS — No Strong
Transversal extension — — S NS S NS ND Insufficient
Vertical extension — — — — — NS No Moderate
Functional factors
Activity level — — S — — — Yes Insufficient
Mobility level — — s° — — — Yes Insufficient

Abbreviations: ND, not determinable; No, not a risk factor; NS, non-significant; S, significant; Yes, risk factor.
“Major measurement bias.

Table 3 PU clinical and biological risk factors during the acute SCI stage

Richardson®® Sheerin®® Salzberg'? Curry*® Ash' Mawson®’ Risk factor Evidence level
Quality assessment
(%) 35.7 53.5 57.1 64.2 67.9 85.7
Clinical factors
History of lung disease — — se — — — Yes Insufficient
Smoking — — NS — — NS No Moderate
Polytrauma — — — — NS NS No Moderate
Low blood pressure — — — — — S Potential Moderate
Incontinence — — sP — — NS No Moderate
Moisture — — o — — — Yes Insufficient
Mental status — — sP — — — Yes Insufficient
Biological factors
CBC — — NS — — NS No Moderate
Blood gas — — NS — — NS No Moderate
Nutritional marker — — s¢ — — NI Yes Insufficient
Creatinine serum level — — S — — — No® Insufficient

Abbreviations: CBC, cell blood count; No, not a risk factor; ND, not determinable; Potential, potential risk factor; PU, pressure ulscer; Yes, risk factor.
Patient with a history of lung disease tend to develop PU later than those without.

PMajor measurement bias.

“Decrease of albumin serum level at 1 week >2gl~".

9Prealbumin serum level at 72 h.

“The difference between groups was statistically significant, but clinically insignificant.

Table 4 Care management-related PU risk factors during the acute SCI stage

Richardson®®  Sheerin®®  Salzberg'?  Curry®®  Ash'*  Mawson®”  Risk factors  Evidence Level

Quality assessment (%) 35.7 53.5 57.1 64.2 67.9 85.7

Pre-hospital stage
Transport time — — — S — S Potential Moderate
Distance — — — — — S Potential Insufficient
Length of time on a long spine board — — — S — S Potential Moderate

Hospital stage

Length of stay — — — S — Potential Insufficient
Tracheotomy — — — — S — Potential Insufficient
Mechanical ventilation — — — — — NS No Insufficient
Vertebral osteosynthesis — — — — S — Potential Insufficient

Abbreviations: ND, not determinable; No, not a risk factor; NS, non-significant; Potential, potential risk factor; S, significant; Yes, risk factor.
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as potential risk factors (univariate analysis), with an
insufficient level of evidence (level 3).

PU-related or potential risk factors during the rehabilitation stage
Only two studies*!"** were carried out within a rehabilitation
centre. These studies included patients hospitalized for an
initial rehabilitation stay for their SCI as well as patients
being rehospitalized for a PU. As our initial hypothesis was
that risk factors varied according to the different stages of
their medical care, we considered that patients being
rehospitalized for PU depended on the at-home risk factors,
and as it was a major selection bias, we discarded these two
studies.

Discussion

Our goal for this first part of our systematic literature review
was to assess the PU risk factors for the acute and
rehabilitation stages of SCI.

During the acute stages of an SCI (acute SCI), pre-hospital
care and neurosurgery care, the risk factors do not appear to
be related to the clinical variables. Medical care management
(duration of stay in the neurosurgery ward and time spent on
a long spine board ) appears to have an unsuspected impact
on the onset of a PU.

Among the clinical variables studied, arterial low blood
pressure can be considered as a potential risk factor, with
a moderate level of evidence. It is also a known PU risk
factor in the elderly population,*® with, as pathophysio-
logical support, tissue hypoperfusion. The patient’s
nutritional state and urinary incontinence are also known
as PU risk factors**** and are found in the main PU
risk assessment scales. The lack of a statistical link between
PU and urinary incontinence during the acute SCI stage
can be explained by the systematic urinary catheteriza-
tion on admission to the ER. Furthermore, the causal
relationship between urinary incontinence and PUs has
been argued lately:*® urinary incontinence might be a telltale
sign for other risk factors, such as the loss of autonomy in
elderly persons. Malnutrition is an epidemiological risk
factor with an insufficient level of evidence (level 3). It
is a complication of acute SCI, with an average loss
of 3.3kg during the first 4 weeks,*” and treating this
malnutrition reduces the risk of developing a PU or speeds
up its healing.*®

The SCI neurological level (paraplegia or tetraplegia) is not
a PU risk factor with a strong level of evidence, meaning that
paraplegic patients have the same rate of PU incidence that
tetraplegic patients do in the acute stage of their SCI. This is
probably related to the high incidence of early immobiliza-
tion and vertical stabilization for acute SCI patients,
regardless of their neurological level.

As for prehospital medical care management, immobility
as well as the relationship between interface pressure and the
length of immobilization time seems to be the main
pathophysiological support*®° for the identified risk factors
(using a hard surface such as a long spine board, the time
period between the initial injury and the patient’s admission
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to the ER as well as the distance travelled between the injury
site and the ER). The use of this type of equipment has been
criticized recently. It should not be systematically used,
because it is a source of discomfort and pain and can lead
to PUs.>!

Some risk factors (moisture, incontinence, mobility status,
mental status and nutrition) present a measurement bias
that is taken into account when interpreting the results.

The medical care-related risk factors that are identified
during the patient’s hospital stay before their transfer to the
physical medicine and rehabilitation centre should be
interpreted with caution. In fact, the relationship between
the time spent in the neurosurgery ward, a vertebral
osteosynthesis and the length of immobilization time have
already been described for the patient with SCI, and it seems
that the sooner the patient is surgically stable, the shorter
will be the hospital stay and immobilization time.>*%3
Performing a tracheotomy should probably not be regarded
as a risk factor per se, but rather as a marker for the severity of
the patient’s clinical state. Other therapeutic actions, such as
wearing a neck brace during the acute stage of polytrauma,
have been associated with the onset of PU,>* but no study is
SClI-specific for this variable.

No study has been conducted within a rehabilitation
centre on the basis of a homogeneous SCI population—that
is,: excluding patients rehospitalized for PU—thus not
allowing us to assess PU risk factors during this rehabilitation
stage. The PU incidence in SCI rehabilitation centres is
probably quite low, as the prevalence of PU upon admission
in a rehabilitation centre is around 30%, which drops to 2%
when patients leave the centre.'* There are very few studies
on the subject, and the real impact of this phenomenon
remains unclear.

The level of evidence for the risk factors involved in this
review is low, taking into account the dearth of studies and
the retrospective nature of most of them (historical cohorts).
No study reported the relative risk or the odds ratio.
Furthermore, the confusion impact between the various risk
factors has not been clearly established (vertebral osteo-
synthesis, length of hospitalization time, tracheotomy and
so on), and this could be the focus of some additional
studies.

The current risk-assessment scales have a limited impact
on patient with SCI, as they systematically attribute the same
risk level to each patient,” without differentiating patients
with SCI, who will develop a PU from those who will not.
This might be due to the contents of the scales with relevant
physiological factors but irrelevant epidemiological ones
for the SCI population. Risk-assessment scales, such as
SCIPUS-A,'? were designed with an epidemiological ap-
proach but based on an historical cohort, thus leading to
major measurement bias on some variables (moisture and
activity level). This probably explains the limited predictive
value of this scale in prospective studies, with results that
can be compared to the classic scales.'* Furthermore, the risk
factors that we found were correlated to the care manage-
ment, but were not accounted for by the authors, and this
could probably increase the predictive value of their risk
assessment scales.

105

Spinal Cord



PU risk factors in SCI patients
A Gélis et al

106

Study limitations

Several critical comments can be made on the methodology.

We abided by the Cochrane recommendation for the
number of databases used for our literature search. We were
not able to access some nursing-specific databases, such as
the CINHAL database. We partly overcame this bias by a
manual search.

The keywords used have been mostly selected from each
database’s thesaurus and compiled in a systematic manner
according to the Cochrane recommendations.'® The PU and
SCI topics did not raise any nosological issues in the
bibliographical research. The risk factors topic required a
wider array of keywords, thus explaining the large number of
articles found during the initial search.

It is generally recommended, in order to increase the
exhaustiveness of the bibliographical search, to analyse the
references of the selected articles as well as to proceed with a
manual review of the journals most likely to deal with the
topic.'®% The references analysis of the selected articles and
manual review unveiled three additional articles, which
seems to be quite satisfactory in regards to the 22 articles
retained. Finally, we did not follow the Cochrane recom-
mendations for assessing the level of evidence, because the
Cochrane scoring system always gives a low level of evidence
to observational studies regardless of their quality.

Perspectives

The results of this systematic review of the literature
demonstrate that the main risk factors during the acute SCI
stage are correlated to both medical variables and the
patient’s medical care management. Thus, from prehospital
medical care to, discharge from the surgery ward, the focus is
on the patient’s vital functions and spinal-cord stabilization
as well as on preventing further spinal complications. If the
various players are well aware of the PU risk in patients with
SCI and usually implement specific prevention measures,
they might not be aware of the potential negative impact of
the therapeutic modes and length of immobilization. The
level of evidence for care-related factors is better than that
for medical factors, but it is mostly insufficient and requires
additional prospective observational studies. There are no
epidemiological investigations for risk factors during the
rehabilitation stage, and we have noticed the lack of
observational studies as well.

Conclusion

The objective of this literature review was to assess the PU
risk factors during the acute and rehabilitation stages of a
SCI. Risk factors during the acute stage are essentially related
to the modalities of the patient’s medical care management.
The level of evidence for medical factors is mostly insuffi-
cient, except for low blood pressure on admission to the ER.
Additional observational studies are needed, both for the
acute and rehabilitation stages, to improve this level of
evidence. Finally, this study allowed us to analyse the

Spinal Cord

medical care organization and management of the PU risk
during the acute SCI stage.
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