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ABSTRACT

Purpose: Assessment of pressure ulcers is an indicator of nursing care quality. In physically handicapped
patients, the risk is elevated, due to the neuropathy and incontinence that frequently accompany paresis
and paralysis. We conducted a systematic review of 4 assessment scales to assess their use and usefulness
for these patients. Materials/methods: We searched 5 databases for articles published between 2016 and
2018 that included terms related to the risk of pressure ulcers in physically handicapped patients,
including the names of 4 assessment scales (Norton, Braden, Waterlow and Spinal Cord Injury Pressure
Ulcer Scale). One hundred and three sources were returned, from which we selected 10. We also
selected an earlier source, for a total of 11. Results: The Braden and Waterlow scales are popular in
clinical practice. The Norton scale is used for scientific comparisons and in clinical practice only
sporadically. Expert opinion suggests that acceptance of the Spinal Cord Injury Pressure Ulcer Scale
could reduce the incidence of pressure ulcers in physically handicapped patients. Conclusions: Intro-
duction of a scale designed for handicapped patients, combined with better preventive measures, could
result in the bedsore reduction of pressure ulcers. Research testing the effectiveness of the Spinal Cord
Injury Pressure Ulcer Scale in the Czech population is needed to validate its use in clinical practice.
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INTRODUCTION

Physical handicap is a widespread phenomenon, and various sorts can be imagined. The term
includes patients with temporary damage to the locomotive system and those fully dependent
on the help of others. On what is the physical handicap definition generally based? It can
include any pathological changes in the locomotive system that limit the physiological
functions of bones, joints, muscles, or tendons [1] or that limit the mobility necessary for
everyday activities [2]. Several authors define the physical handicap as a disorder of the
locomotive system, including the vascular and nervous supply [3], that is reflected by obvious
changes in the personality [4]. Since a physical handicap is reflected in all areas of human
interactions, the multidisciplinary cooperation of traumatologists, orthopaedists, urologists,
sexologists, physiotherapists, and other nursing-care specialists is recommended [5].

Results of various studies suggest that factors reflected in the life of handicapped patients
need to be monitored. How can the importance of individual factors be correctly assessed,
and which of them need to be handled as a priority?

A physical handicap is a psychological burden, particularly if damage to the locomotive
system is a result of trauma or an acute condition [6]. During emergency care, there is a high
incidence of pressure ulcers because of the paresis caused neurological changes [7]. In cases of
paresis, incontinence is almost always present, and the urinary bladder is catheterized at
various intervals [8]. Repeated catheterization leads to infections of the urinary tract, which
cause incontinence in spite of the catheterization, and, as a result, the development of
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pressure ulcers [9]. This is, among others, is the reason why
a physical handicap should be regarded as a predictor of
pressure ulcers [7–9].

Is goal-directed monitoring of all the needs, risks, and
possible complications in physically handicapped patients
possible? They need psychological support from pro-
fessionals who are aware of the fact that a physical handicap
results in functional and organ changes and the case of
insufficient psychological support, the manifestations of
social isolation or separation are more likely [10]. Psycho-
logical support is an integral part of nursing, and sufficiently
qualified nurses should be able to apply the principles of
assertive and pro-social behaviours. However, it is ques-
tionable whether the application of familiar methods will
facilitate communication with physically handicapped pa-
tients. Because of their isolation, these patients have both a
different order of priorities and a different spectrum of
needs [11]. Therefore, the healthcare professional’s efforts
should include preventive measures, particularly measures to
diminish the risk of pressure ulcers, to train the patient in
self-service activities, and to harmonize the patient’s mental
and somatic states [12].

Since a physical handicap is multidisciplinary, critical
questions need to be asked in a goal-oriented way, and in-
dividual needs need to be addressed separately; but in the
end, what the patient needs most is holistic nursing care. For
example, in physically handicapped patients, paralysis often
causes insensitivity to painful stimuli, which causes frequent
hospitalizations or the occurrence of complications. What
are the right steps to remove this threat so that patients can
concentrate on other necessary activities such as self-service
training?

Several scales for assessing the risk of pressure ulcers
have been developed and further modified, but the most
common is the Norton, Braden, and Waterlow scales [13],
all of which were studied for their predictive validity in
Czech long-term care facilities [14]. Five weeks after
admission in 2014, there was a 13% incidence of pressure
ulcers in patients not screened for being handicapped, cor-
responding with the 12.87% recorded by the Czech Ministry
of Health for 2008. The Norton scale was found to be the
best predictor.

In Czech nursing, as well as worldwide, the incidence of
pressure ulcers has been rapidly decreasing. For example a
French study reports a decrease in the incidence of pressure
ulcers in handicapped patients from 75% to 55% in just the
course of the study [15].

The described scales record the basic risk factors of pres-
sure ulcer development, but are they sufficiently prospective
for physically handicapped patients, who have functional and
organ changes, neurological deficits, and unusual needs? This
question was dealt with by experts abroad who, in 1996,
described a new scale called SCIPUS (Spinal Cord Injury
Pressure Ulcer Scale). It contains additional factors, such as
the degree of the handicap, blood tests, and concomitant
diseases [16]. According to Mortenson and Miller, SCIPUS
should be sufficiently prospective for the assessment of pres-
sure ulcer development in both emergency and chronic care

[17]. The subcategories of concomitant diseases (where pul-
monary and heart diseases or autonomic dysreflexia are
included) and blood tests measuring albumin, creatine, and
glucose are particularly contributive for physically handi-
capped patients. The scale is recommended in acute care,
particularly for 2- or 3-day registration of risk factors in pa-
tients with spinal cord damage and other traumas leading to a
physical handicap [18]. The scale was compared with the
Norton, Braden, Hosnell, and Waterlow scales, and the results
showed that SCIPUS had a higher level of data complexity.
However, at standard clinics, its use is rather unpractical and
expensive [17].

The scales assessing the development of pressure ulcers
have been modified several times. In the Czech Republic, the
Braden scale, a modified Norton scale, and, sporadically, the
Waterlow scale are used [14]. The assessments are suffi-
ciently effective for patients without any physical handicap.
However, in physically handicapped patients, some addi-
tional risk factors for these patients need to be added.
Further studies, validation of the scale, or practical examples
from Czech healthcare should support the data from foreign
studies.

Purpose

We conducted a systematic review of the Norton, Braden,
Waterlow, and SCIPUS scales to assess their use and use-
fulness for physically handicapped patients.

MATERIAL AND METHODS

The data were found in the EBSCO, PubMed, Scopus, Sci-
ence Direct, and Web of Science databases between January
2016 and October 2018. The criteria were set for sources on
assessing the risk of pressure ulcer development in patients
with a physical handicap. We used the following keywords:
physical handicap/physical disability, Waterlow scale, Braden
scale, Norton scale, SCIPUS (Spinal Cord Injury Pressure
Ulcer Scale), pressure ulcer assessment and nursing.

We found 103 articles in 5 databases. Twentyseven were
in EBSCO, 31 in Scopus, 18 in Science Direct, 11 in Web of
Science, and 16 in Pubmed. Based on our analysis of the
abstracts, 68 articles were excluded. Thirtyfive were chosen
for the analyses of the full texts. From these, 10 articles
which met our criteria were chosen. Because of the shortage
of information on the SCIPUS scale, a relevant older source
was chosen. In total, 11 articles were chosen for detailed
analysis (Fig. 1).

To assess the selected scales (Table 1), we used individual
criteria based on the data of Anderson [19]. Validity was
classified in descending order: Excellent (≥0.60), Adequate
(0. 59–0.31), and Low (≤0.31). The data given in the
Table were extracted from a study performed in the Czech
Republic and complemented by the meta-analysis of Mor-
tenson and Miller [17].

The content characteristic (Table 2) was constructed
from the meta-analysis of the mentioned authors in
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combination with the primary sources of the Norton scale
[20], Braden scale [21], Waterlow scale [22] and SCIPUS [16].

RESULTS

Pressure ulcer risk assessment with the Norton scale

In the Czech Republic, this scale started to be widely used as
late as the 1990s. The last modification was registered in
1989 and consisted mainly of enrichment of the scoring with
a verbal classification of each item as an illustration of health
status. In addition, the assessed areas were extended – the
original number of five was increased to be seven: physical
condition, mental condition, physical activity, mobility, food
intake, fluid intake, and incontinence [23]. The modification
was a great benefit for nursing, as it brought theoretical
information on additional risk factors. The scale was
translated into several world languages, including Spanish
[24], and is particularly focused care of the elderly [25].

The Norton scale is still used in some countries although
a more recent scale is recommended for clinical practice. It
continues to be used for research purposes and can be used

in various areas, e.g. assessing the relation between the zinc
level and pressure ulcer development [26], for a rapid
assessment in emergency care [27], in operating rooms [28],
in intensive care [29] in burns centres [30], etc.

The scale’s sensitivity and specificity were studied in
many countries and for many specialities; e.g. De Gouveia
Santos et al. [31] mentioned the generally recognized spec-
ificity of the Norton scale as 65% and its sensitivity as 66%
[32]. This was confirmed in the study by �S�atekov�a et al., who
mentioned a specificity of 59.81% and a sensitivity of 62.5%
for the Czech population [14], and a specificity of 48.83%
and the sensitivity of 85.71% for the Slovak population [32].

Many professionals evaluate the Norton scale and its
modification as outdated. Thus, is it possible to perform
studies with it or apply it in another way?

L�opez et al. [33] repeated a study from 2005 and applied the
modified Norton scale to modern nursing. They were focused
on the correlation between the fulfilment of the need to eat and
drink and the risk of developing pressure ulcers. The study
included 219 patients at a surgical unit in whom pressure ulcers
at any stages were present. Demographic factors were also
included to make the study more specific while a new risk factor
was revealed – sex. According to the study, women are at a
higher risk than men – by as much as 17%. The necessity of an
individual assessment using quite a lot of deduction and
guessing is emphasized. If a patient with some restrictive mea-
sures is to be assessed, the patient is automatically at risk and is
not self-sufficient. The total assessment is finally very distorted
and imprecise. For modern nursing, the authors recommend
using a more recent scale which would register more areas.

A team of authors [34], studied the use of the Norton
scale with 302 patients from another point of view, namely
as a mortality predictor in a 1-month or 1-year cycle. Ten
patients died during the one-month cycle, and 42 died
during the 1-year cycle. The non-traditional use of the scale
suggests new possibilities of application, though not as a
mortality indicator. This scale is still sufficiently usable for
research purposes, and it is agreed that in clinical practice it
reflects some affected areas of the assessed patients. Nurses
need not strictly monitor just the risk of pressure ulcers, but
they can apply their skills to deal with the causes of the
affected areas and, as a result, to prevent the ulcers.

Similarly, Ena [35] focused her research on the scale’s use
to determine the mortality in patients, among others,

Fig. 1. Criteria for the selection of publications

Table 1. Assessment of the selected scales

Scale Reliability Sensitivity (%) Specificity (%) Validity

Pressure ulcer assessment according to
Norton scale

0.859–0.931 62.50 59.81 Low

Pressure ulcer assessment according to
Braden scale

0.645–0.846 70.09 50 Adequate

Pressure ulcer assessment according to
Waterlow scale

0.497–1.000 100 18.69 Adequate

SCIPUS (Spinal Cord Injury Pressure
Ulcer Scale)

Not given 75.6 74 Excellent

Sources: [14, 17].

Developments in Health Sciences 3

Unauthenticated | Downloaded 01/29/21 02:44 PM UTC



patients with the amputation of a lower extremity. Her study
included 714 hospitalized patients studied for one year. The
study results support the opinions of Robkowitz et al. [34]
and encourage nursing professionals to use the scales for
assessment of other non-standard risks. It is recommended
to observe the assessed risks and show the improvements or
impairments in individual areas separately. As an example,
fall risks or indicators of effective rehabilitation after a
serious surgery where the patient is partly or completely
immobile can be mentioned. According to the author, the
scale can also be used for revealing accompanying factors
which can be indicators for the beginning of early palliative
care, which can improve a long part of patient life in the
terminal stage. In the Czech Republic, no studies focused on
similar problems have been performed. However, a
nonstandard scale application to healthcare could be very
contributive. At least, a five-point scale could draw attention
to a risk area which would be observed more carefully.

Pressure ulcer risk assessment with the Braden scale

The Braden scale was developed in 1987 in connection with
the innovation, optimization, and enlargement of the theo-
retical basis of preventive measures, identifiable risks, and

current possibilities of assessing the risk of pressure ulcers
[36]. The data on the assessment scale was first published by
Braden and Bergstrom in 1987. In the publication, the risk
factors were analysed, and a new assessment outline called
Pressure Sore Development (PSD) was described [21]. The
assessment was divided into categories containing partial
factors. In the original sounding, the PSD contained the
categories of Pressure and Tissue Tolerance. The authors
supposed that for pressure ulcer assessment in physically
handicapped patients, the pressure ulcer incidence could be
reduced to a minimum. In the study, the incidence of
pressure ulcers was revealed as 4 out of 6 patients with
hemiplegia, 0 out of 6 patients with paraplegia, and 0 out of
9 patients with quadriplegia when they were continuously
assessed by the Braden scale. This scale is currently one of
the most commonly used and has been translated into
several world languages, including Spanish [37] and Chinese
[38].

Currently, the Braden scale is used for the assessment of
patients with physical handicaps [39], in traumatology [40],
paediatrics [41], and palliative home care [42]. Lima-Serrano
et al. state that the Braden scale has a specificity of 64% and
a sensitivity of 83% [43]. These percentages are greater than
those stated by �S�atekov�a et al. who state specificity of 50%

Table 2. Characteristics of the content of the selected scales

Scale
Author (year of
publication)

Number of
domains Assessed areas

Demanded
time

Score (min/
max)

Pressure ulcer assessment
according to Norton scale

Doreen Norton
(1962)

5 Physical condition 3–5 min 5/20
Mental condition

Activity
Mobility

Incontinence
Pressure ulcer assessment
according to Braden scale

Barbara Braden
(1987)

6 Perception 3–5 min 6/23
Moisture
Activity
Mobility
Nutrition

Friction and pressure
Pressure ulcer assessment
according to Waterlow scale

Judy Waterlow (1985) 8 Age 5–7 min 3/45
Sex
Build

Skin type
Appetite

Incontinence
Mobility

Special risks
SCIPUS (Spinal Cord Injury
Pressure Ulcer Scale)

Andrew Salzberg
(1996)

7 Activity 5–15 min 0/25
Mobility

Degree of the spinal cord
damage Incontinence/

moisture
Concomitant diseases

Age
Smoking
Blood tests

Cognitive functions
Address

Sources: [16, 20–22].
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and a sensitivity of 70.09% for the Czech population [14],
and a specificity of 53.48% and a sensitivity of 85.71% for the
Slovak population [32].

Griswold et al. [44] studied the incidence of pressure ulcers
in trauma patients and patients with burns who had a partial or
complete physical handicap in the period between 2011 and
2014. Braden assessments were performed for 2,660 patients at
traumatological ICUs and burn ICUs. Results with a value
below 18 showed 100% sensitivity, but only 65 specificities.
Results with a value below 9, showed 28.6 sensitivity and 90%
specificity. These results show that the Braden scale is not
sufficiently prospective for use at traumatological and burn
units. Undoubtedly, it can be used in standard units and in
internal, surgical, or neurological ICUs. However, units with a
more specific focus need a scale with a higher number of
assessed areas. Logically, at the mentioned units, there are
patients who are fully immobile and have various defects of
skin, muscles, bones etc. Therefore, nursing care is much more
intensive, and the risks of pressure ulcers are much higher.
Similarly, it can be supposed that the same problems will occur
at psychiatric units where restrictive measures are taken and at
other units where patients show risk behaviours or are in a
critical state.

Karahan et al. [45] used the Braden scale to draw attention
to the importance of pressure ulcer incidence as an indicator
of the quality of nursing care. Preventive measures were
emphasized, but it was noted that all pressure ulcers cannot
be eliminated, especially in physically handicapped patients.
Age is one of the factors which cannot be influenced, for with
increasing age, mobility is decreased, and if patients become
fully immobile, the risk of pressure ulcers dramatically in-
creases. Another extremely problematic area was emphasized
– the existing pressure ulcer and its stage. In many cases,
nurses deal only with the existing ulcer and do not remove the
primary cause. Attention was also drawn to an extremely
difficult treatment of pressure ulcers in physically handi-
capped patients, where the later stage of a pressure ulcer
decreases the effectiveness of the treatment. This was docu-
mented by Karahan’s results: a mere 23% of the pressure
ulcers in handicapped patients were cured during the 8-week
monitored time. The study revealed possibly important
accompanying factors, particularly: sex, wound location,
length of hospitalization, and concomitant diagnoses.

Based on the available sources, can it be stated that the
Braden assessment scale is sufficiently effective for physically
handicapped patients?

Fazel et al. [46] studied the incidence of pressure ulcers
in patients after a transversal spinal cord lesion resulting in a
permanent physical handicap. In 163 of 580 studied patients,
a prevalence of 28.1%, pressure ulcers were registered during
the time of the study. From a long-term perspective, the
Braden scale can be considered effective, but it must be used
in a department of chronic diseases, e.g., a follow-up care
unit, a rehabilitation unit, etc. This type of assessment score
can be, and actually is, used in healthcare facilities. For
physical handicaps, a modification of the scale, or another
assessment scale containing more attributes relating to the
physical handicap, is recommended.

Pressure ulcer risk assessment with the Waterlow scale

The Waterlow scale was developed in the UK where it is
used very frequently. Assessments of Body Mass Index
(BMI), age, and sex represent an advantage of this scale and
provide data which can be processed statistically [31].
Currently, the scale is used for terminal or dementia patients
[47], brain-stroke patients [48], patients in surgical, trau-
matological, or orthopaedic units [49], patients in commu-
nity nursing [50], or in psychometric testing [51].

O’Brien et al. [52] studied the scale’s sensitivity in a
sample of 47 patients. The results showed a sensitivity of
100% and a specificity of 83%. This partly confirmed the
results of �S�atekov�a et al., [14] in the Czech population, where
the sensitivity was 100%; however, the specificity was only
18.69%. The same team found a sensitivity of 85.71% and a
specificity 30.23% for the Slovak population [32].

Charalambou et al. [53] performed a literature search to
study the validity of the Waterlow scale for physically
handicapped patients. As other authors, they recognized the
advantage of assessing age and sex. The scale is warmly
recommended for clinical use since it is very user friendly.
Since this scale is regarded as one of the most up-to-date and
contains a wider spectrum of variables, could it be also used
with physically handicapped patients?

This question was studied by de Azevedo Macena et al.
[54], who also included several patients with respiratory
diseases, cancer or renal failure, or sepsis in a study they
performed in 19 healthcare facilities in Brazil. The data were
collected using the Braden and Norton scales. From the
results, a general level of the pressure ulcer assessment could
be observed, for which the Waterlow scale is suitably con-
structed. For its application to cases such as a physical
handicap, it does not seem to be suitable; however, a great
advantage can be seen in its socio-demographic data, which
make the statistical evaluation easier. A modification
including a wider spectrum of variables, specifically, smok-
ing, age, and the presence of diabetes mellitus or hyperten-
sion is recommended. The scale is suitable even in the
original version, but a modification for use with physically
handicapped patients is recommended.

The Waterlow scale is used in clinical practice but also in
research, as the original version contains data like age and
sex. These provide a possibility of measuring the incidence
and prevalence in the population.

Smith et al. [55] measured pressure ulcer prevalence in
the Australian population using the Waterlow scale. Their
analysis included 1,407 participants from 2008, 1,331 par-
ticipants from 2010, to 1,199 participants from 2014. Be-
tween 2008 and 2014, the number of inpatients with
pressure ulcers dropped by 15.7%. This drop was supposed
to be caused by an improvement in the registration of risk
factors and pressure ulcers and the complex assessment of
risk factors. Though it is recommended to implement
assessment scales in clinical practice, it is still the most
important thing to observe preventive measures and keep in
mind the human factor when providing professional nursing
care.
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Pressure ulcer risk assessment with the Spinal Cord
Injury Pressure Ulcer Scale (SCIPUS)

Spinal Cord Injury Pressure Ulcers Scale (SCIPUS) is one of
the latest assessment scales. It is focused on known risk
factors and enriched by blood tests measuring nutrition
(albumin, creatine, and glycaemia) [17]. During the devel-
opment of SCIPUS, several factors included in the scale were
separated by continuous studying of published sources [56].
It is one of the most focused scales assessing added factors
such as smoking, decreased albumin level, impaired mobility,
sleeping pills, and presence of diabetes [57].

The specifically focused SCIPUS scale registers more risk
factors than the Norton scale, making it more demanding
and time-consuming for both nurse and patient. With this in
mind, should it be used in standard units or in those with
chronic or rehabilitation patients?

Krishnan et al. [58] studied the scale’s use in emergency-
care and rehabilitation-care units. The whole study was
divided into 2–3-day and 5–7-day segments in emergency
care and 5–7-day segments and 14–21-day segments in
rehabilitation care. The results showed a precise assessment
in the area of emergency care, with a sensitivity of 100% and
a specificity of 75%. With increased hospitalization time, the
scale’s values decrease. It is recommended to implement
SCIPUS in modern nursing, particularly in emergency care
and for a short-term assessment of physically handicapped
patients. For standard units, other scales, which are less
time-consuming and demand fewer invasive interventions,
are recommended.

Thus, SCIPUS could be implemented in specifically
focused units where fully immobile or physically handi-
capped patients are treated. These could include anaes-
thesiology-resuscitation units, some kinds of ICUs, spinal
units, etc. According to some studies, SCIPUS could also be
used in emergency-admitted patients who will be hospital-
ized, and in whom an invasive blood collection is performed.
Would nursing care be better if the present assessment scales
were replaced by this updated scale?

In comparison with the Braden, Gosnell, Norton, and
Waterlow scales, it was discovered that SCIPUS provides more
complex data. However, these extensive data are not suitable
for chronically ill patients, since the invasive interventions
might be burdening for them. SCIPUS is therefore not rec-
ommended for units with chronically ill patients, but it is
suitable for units providing emergency care. It is highly
probable that studies of the SCIPUS scale will be also imple-
mented for the Czech population, where slight modifications
could be performed. Modification of the general SCIPUS
would be welcomed, particularly in units focused on immobile
and physically handicapped patients [17].

DISCUSSION AND CONCLUSIONS

Assessment of pressure ulcers is not only one of the in-
dicators of nursing care quality but also a burden for the
patient and a complication for the nurse. Pressure ulcers can

be prevented, but due to the neuropathy and incontinence
associated with paresis and paralysis, the risk of pressure
ulcers is increased, and the effectiveness of the preventive
measures decreased. Using a suitable assessment scale, the
risk factors can be recognized and, as a result, the risk
minimized. The Braden, Waterlow, and Norton scales for
pressure ulcer risk assessment are used for assessment at a
general level. The more recent SCIPUS scale is suitable for
emergency care and specific units such as spinal units,
anaesthesiology-resuscitation units, or ICUs. The use of
SCIPUS is the most appropriate in emergency care for a
period of 1–5 days. In a longer interval, SCIPUS loses its
assessment effectiveness and can be rather burdening for
patients. Clinical professionals agree that two very important
variables must not be forgotten – the human factor and
human autonomy. If these virtually unmeasurable factors
are neglected, patients are also put at risk for the develop-
ment of pressure ulcers. It is, therefore, necessary for
physically handicapped patients to be assessed more
frequently, and for nurses to more carefully observe basic
preventive measures such as positioning and hygiene. By
accepting more modern assessment scales such as SCIPUS,
the quality of nursing care can be improved and the inci-
dence of pressure ulcers reduced. A study focused on the use
of SCIPUS in the Czech population should be implemented.
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