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Abstract

Objective: To review the risk factors included in pressure ulcer risk assess-
ment scales and construct a theoretical model for identifying the etiological
factors of skin ulcers, excluding those of systemic origin (e.g., venous, arterial,
and neuropathic).
Methods: Consensus study with expert panel (Delphi Method) based on
a structured review of the literature. A search was conducted of the main
databases between 1962 and 2009 with no language limitations. All descrip-
tive or validation studies were included, but the grey literature was excluded.
After identifying the risk factors in each scale, they were grouped into risk
dimensions as a basis for constructing a new theoretical model.
Results: Eighty-three risk factors were identified in the 56 scales reviewed,
and the risk factors were then classified by the expert panel into 23 risk di-
mensions. These dimensions were used to construct a new theoretical model
(middle-range theory) for chronic wound development that explains the pro-
duction mechanism of seven types of lesion: moisture, pressure, friction, com-
bined pressure-moisture, combined pressure-friction, multifactorial lesions,
and coadjuvant factors. These lesions were generically defined as dependence-
related injuries.
Conclusions: Based on the classification of risk factors from the different
scales into risk dimensions, a new middle-range theory was constructed that
explains the production mechanism of seven dependence-related lesions con-
sidered to date as pressure ulcers.
Clinical Relevance: The prevention and treatment of these lesions requires a
correct diagnosis and differentiation of their cause and management of the risk
dimensions involved. The type of lesion also influences the selection of local
approach.

The purpose of assessing the risk for developing pres-
sure ulcers (PUs) is to identify individuals who require
prevention measures and to adapt these to the spe-
cific risk factors involved (Pancorbo Hidalgo, Garcı́a-
Fernández, Lopez-Medina, & Alvarez Nieto, 2006). The
first step in creating a risk assessment scale should be
to determine the risk factors that critically contribute

to the development of the lesion (Garcı́a Fernández,
2011).

The first known studies on PU risk factors were pub-
lished in the mid-20th century (Exton-Smith & Sherwin,
1961; Husain, 1953; Rudd, 1962) and highlighted sus-
tained pressure over time and shear and friction forces
as key factors for PU development. They also identified
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other factors that can be described as coadjuvant or pre-
disposing factors and may help to explain why the same
tissue destruction is not always observed under identical
patient conditions. The multiple factors that have been
identified by researchers are conventionally classified as
intrinsic or extrinsic. Intrinsic factors are those related
to the physical and psychological characteristics of the
individual and are especially dependent on the level of
individual resistance. These factors, which include im-
mobility, respiratory and circulatory alterations, predis-
posing disease, malnutrition, and dehydration, can affect
response mechanisms or explain alterations in structural
components or tissue perfusion (Agrawal & Chauhan,
2012; Soldevilla Agreda, 2007). Extrinsic factors include
substances to which individuals are exposed (ranging
from drugs to perfumes, talcum powder, and cleaning
agents, among others), the humidity and temperature
conditions in the room, the surface on which the pa-
tient lies or sits, and excessive moisture in areas subjected
to pressure and friction (Agrawal & Chauhan, 2012;
Soldevilla Agreda, 2007).

In 1962, a study in geriatric patients made the first at-
tempt to incorporate predisposing or “critical” risk factors
in a PU risk assessment (PURA) tool to serve as a guide
for professionals with little experience in identifying
these lesions (Norton, Exton-Smith, & McLaren, 1962).
Other researchers subsequently modified some of these
predisposing or critical factors and developed new scales
(Andersen, Jensen, Kvorning, & Bach, 1982; Arnell,
1983; Gosnell, 1973; Knoll Pharmaceutical Co., 1977;
Rubio & Soldevilla Agreda, 1985; Stamper, 1978;
Waterlow, 1985).

In 1987, Braden and Bergstrom conducted a major risk
factor analysis in socio-health centers in the United States
and have been the only researchers to date to develop a
framework on PU development. For this purpose, they
reviewed, organized, and correlated existing knowledge
on the subject and established a PURA scale with six sub-
scales (Braden & Bergstrom, 1987).

Further advances in the analysis of PURA scales have
been achieved in recent years, based on the development
of scientific knowledge and health science statistics. Thus,
scales designed for the critical care setting have been con-
structed using mathematical functions that synthesize the
main risk factors, usually by employing multivariate anal-
ysis models (multiple logistic regressions) that include the
factors analyzed and identifying those most frequently
implicated in the emergence of lesions (Garcı́a Fernández,
2011). The first example of this type is the Battson Scale,
which includes five parameters; it does not establish a risk
score but rather predicts the severity of ulcers as a func-
tion of the number of factors present, each multiplied by
its coefficient (Battson, Adam, Gareth, & Quirke, 1993).

It can be assumed that all important risk factors for
a PU have been included in at least some of the PURA
scales developed to date, and that analyses of all of these
would enable their classification into different dimen-
sions in order to explain the process of PU develop-
ment. However, there has been intense debate over the
past few years as to whether all ulcers that develop in
bed-bound and immobilized patients are truly produced
by pressure or involve other elements, such as mois-
ture or friction (Berlowitz & Brienza, 2007; Campbell &
Parish, 2010; Hanson, Langemo, Anderson, Thompson, &
Hunter, 2010; Kottner, Balzer, Dassen, & Heinze, 2009;
Lahmann & Kottner, 2011). It is argued that if PUs share
the same origin (i.e., pressure), it is difficult to understand
why they are observed in some of these patients and not
in others and why they manifest in distinct forms (out-
wards vs. inwards) and localizations (gluteus, thighs, etc.)
and respond differently to the same treatment regimen.

With this background, the objectives of this study were
(a) to identify and analyze the risk factors included in
PURA scales and classify them into risk dimensions; (b)
to prepare a new theoretical model based on these risk
factors, as etiological factors of diverse types of ulcer; and
(c) to propose a modified classification of ulcers in pa-
tients with some degree of dependence, excluding ulcers
of systemic origin (e.g., venous, arterial, neuropathic).

Methods

Design

Consensus study by an expert panel (Delphi Method)
was the design. It was based on a structured review of the
literature.

Review of the Literature

We conducted a search of the main international
health science databases (MEDLINE, Cumulative In-
dex to Nursing and Allied Health Literature [CINAHL],
Cochrane Library, Centre for Reviews and Dissemination,
Literatura Latino-Americana e do Caribe em Ciências da
Saúde [LILACS], CUIDEN Plus, Indice Médico Español)
between 1962 and 2009 using the following descriptors:
“decubitus ulcer” or “pressure ulcer” or “pressure sores”
or “bed sores” and “risk assessment.” No language limita-
tions were established. An inverse search of the selected
studies was also carried out. When necessary, the authors
of the studies were asked for additional data.

We included all descriptive and validation studies in
the international literature that provide details on the risk
factors included in the scales, excluding the grey litera-
ture. For all studies reporting a PURA scale, data were
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gathered on the authors and year of publication, coun-
try, name of the scale (or modification), and risk factors
included.

Consensus Method (Delphi)

A panel was formed of 18 expert nurses with more
than 10 years of experience in wound care and members
of the Spanish Pressure Ulcer Advisory Panel (38.89% of
members work in hospitals, 27.77% in nursing homes,
and 16.67% in primary care, and 16.67% are academics).
An online survey was conducted, and the experts were
asked to classify the risk factors extracted from PURA
scales into broader categories, called risk dimensions. Af-
ter two rounds a consensus was reached, and a risk fac-
tor was retained in a dimension if ≥50% of the experts
agreed on the classification. One dimension of risk is a
broader concept that includes several similar risk factors,
which have different names in the literature.

Each risk dimension was classified as a function of the
number of scales that include them: marginal (appear in
< 10% of scales), minor (in 10% to 24.9% of scales),
major (in 25% to 49.9% of scales), or critical (≥50% of
scales). Finally these risk dimensions were used to con-
struct a new theoretical model that proposes a set of re-
lationships between the dimensions of risk and different
types of skin lesions.

Results

Risk Factors

Eighty-three different risk factors were identified in
the 56 PURA scales published between 1962 and 2009
(Table 1), with a mean, median, and mode of eight risk
factors per scale. Four of the risk factors were featured
in ≥28 scales and were therefore considered critical (mo-
bility, nutrition, incontinence, and activity); three factors
appeared in > 25 scales and were classified as major (skin
appearance or state, mental state, and age). Out of the re-
maining 76 factors, 14 were classified as minor and 62 as
marginal.

Expert Consensus

The expert panel grouped the 83 factors into a total
of 23 risk dimensions. Table 2 exhibits the factors in-
cluded in each dimension, the number of scales in which
the dimension appears, and the percentage concordance
among the experts (> 50% agreement in each risk fac-
tor). The lowest concordance was observed for the di-
mension “other.” Five risk dimensions were considered
critical (mobility, mental state or level of consciousness,

nutrition and diet, exposure to moisture or incontinence,
and activity) and three major (skin appearance or state,
age, and predisposing disease). Among the remaining di-
mensions, 12 were classified as minor and 2 as marginal.
The dimension “other” was not included in any classifi-
cation.

The five risk dimensions considered critical were in-
cluded in 20 of the reviewed scales, alongside addi-
tional factors in 17 of these scales but coinciding ex-
actly with our classification in 3 of them, namely the first
(Gosnell, 1973) and second (Gosnell, 1987) versions of
Gosnell and the mEntal status, Mobility, Incontinence,
Nutrition and Activity (EMINA) scale (Institut Català de
la Salut, 1998). These three scales have an almost iden-
tical structure (measuring exactly the same dimensions)
but with different scoring systems.

If the ideal scale is considered to include the eight crit-
ical and major dimensions, which also coincides with the
mean and median of factors per scale, no scale was found
that met these criteria.

Theoretical Model for Lesion Development

Based on the risk dimensions, we constructed a con-
ceptual map for the development of seven types of
chronic lesions, which all appear in patients with some
type of dependence, regardless of their age or physi-
cal state (i.e., pressure lesions, moisture lesions, friction
lesions, combined pressure-moisture, pressure-friction,
and moisture-friction lesions, and multifactorial lesions;
Figure 1). Relations between main etiologic factors, di-
mension, and risk factors are presented in Table 3.

Moisture lesions. According to this theory, these le-
sions would be produced by direct tissue deterioration
caused by constant or almost constant exposure to in-
continence and/or moisture that makes the skin vulner-
able (Figure 2). They are superficial lesions that can be
localized in sites with no bony prominences (gluteus, in-
termammary folds, anal sulcus, etc.), with diffuse and ir-
regular margins, including mirror-image lesions, and ac-
companied by erythema and breaks in the integrity of the
skin.

Friction lesions. These are produced by direct tis-
sue deterioration due to superficial tangential forces (see
Figure 2). One example is when patients sitting or lying
with a raised bed head slide down and leave skin areas
adhered to the chair or bed. They can also be generated
when the position of patients is changed or when they are
mobilized or raised without completely separating their
body from the mattress. These are frequently superficial
lesions, abrasions, or blisters with a linear pattern, follow-
ing the sliding tissue planes.
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Table 1. Risk Factors and Number of Scales in Which They Are Published

Factor n Factor n Factor n

Mobility 49 Friction/grazing 3 Medullary lesion 1

Nutrition 37 Albumin 3 Dysreflexia 1

Incontinence 35 Emaciation/cachexia 3 Low total proteins 1

Activity 32 Respiratory/lung disease 3 Hospital/residence admission 1

Skin appearance or state 25 Oxygenation 3 Carers 1

Mental state 23 Patient collaboration 2 Glasgow Coma Scale 1

Age 15 Stage of pressure ulcer 2 Paralysis 1

Weight 13 Gender 2 Immobilized limb 1

General physical state 11 Hygiene 2 Medical history 1

Temperature 11 Neurological status 2 Peripheral vascular disease. 1

Exposure to moisture 11 Nutritional intake 2 Torso restraint 1

Medication 10 O2 saturation 2 Systolic blood pressure 1

Diabetes/glycemia 9 Bony prominence reddening 2 Prone position 1

Predisposing disease 9 Type of skin 2 Bony prominence pressure 1

Sensory perception 9 Sedation 2 Central circulation 1

Friction/shear 9 Previous ulcers 2 Bowel movements 1

Hydration 7 Body constitution 2 Malignant tumors 1

Consciousness 7 Neurologic disease 2 Obstructive disease 1

Skin sensitivity 7 Splint/plaster 2 Skin state in risk areas 1

Hemodynamic disorder 7 Drainage/catheter 2 Dyspnea 1

Respiration 6 Control of functions 1 Instability for changes 1

Peripheral perfusion/circulation 5 Health material 1 Medical status 1

Hemoglobin (anemia) 5 Health staff 1 Blood derivatives 1

Smoking 4 Adrenaline 1 Tissue oxygenation 1

Pain 4 Noradrenaline 1 Cognitive impairment 1

Intestinal Incontinence 4 Perspiration 1 Renal disease 1

Cardio-circulatory disorder 4 Raised bed head 1 Extravasation 1

Surgery/trauma 5 Nursing intervention 1 Total citations 453

Pressure ulcers. Two major etiological factors were
identified: pressure forces (perpendicular) and shear
forces (tangential; see Figure 2). Pressure forces included
all risk dimensions that reduce repositioning capacity
(reduced activity or mobility and extreme weight dis-
orders, such as morbid obesity or cachexia) and those
that decrease sensory perception (reduced skin sensitiv-
ity). Other “mixed” risk dimensions were included that
limit repositioning capacity and sensory perception due
to low consciousness level, poor general physical status,
old age, the use of certain drugs, elevated body tempera-
ture, and the presence of pain or predisposing disease (see
Table 3).

These lesions have typical PU characteristics, being
generally round or oval shaped, located over bony promi-
nences, usually projecting inward, and sometimes deep.
However, we identified PUs with a different etiology (i.e.,
the direct deterioration of deep tissues due to shear forces
produced by the opposite and parallel sliding of tissues).
These lesions often protrude outward (iceberg shape),
generally present a double erythema, and are displaced
from the bone surface rather than being perpendicular
to it.

Combined and multifactorial lesions. Although
etiological factors are reported in isolation for teaching
purposes, patients can present with moisture-pressure,
pressure-friction, moisture-friction, or multifactorial le-
sions that combine the characteristics of each (see
Figure 1).

Coadjuvant factors. The main etiology is described
for every reported lesion. However, our theory for risk di-
mensions includes decreased tissue tolerance as a major
factor that is not the direct cause of the lesions but rather
a coadjuvant that favors and is often necessary for their
development. This reduced tissue tolerance is attributable
to four main causes (see Table 3): (a) external aggres-
sion, in which exposure to moisture again plays an im-
portant but intermittent role, along with other types of
aggression, including drainage, catheter, and radiother-
apy, among others; (b) tissue nutrition disorders, which
include all risk dimensions related to alterations in nu-
trition, diet, or hydration; (c) tissue oxygenation changes
of any origin, which can be related to hemodynamic sta-
tus, peripheral tissue perfusion, anemia, respiratory al-
terations, smoking, or diabetes; and (d) skin alterations,
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Table 2. Risk Dimensions and the Factors Included, Concordance Among Experts, and Number of Scales in Which the Dimension Appears

% Concordance Risk factor Dimension No. of scales (%) Role

100.00 Mobility Mobility 49 (87.50) Critical dimension

58.82 Paralysis

52.94 Dysreflexia

64.71 Splint/plaster

76.47 Immobilized limb

70.59 Torso restraint

52.94 Prone position

52.94 Instability for changes

100.00 Incontinence Exposure to moisture/incontinence 46 (82.14)

100.00 Exposure to moisture

100.00 Intestinal incontinence

100.00 Bowel movements

70.59 Perspiration

100.00 Mental state Mental state/level of consciousness 41 (73.21)

100.00 Consciousness

52.94 Control of functions

52.94 Sensory perception

52.94 Sedation

94.12 Glasgow Coma Scale

100.00 Cognitive impairment

88.24 Neurological state

64.71 Patient collaboration

100.00 Nutrition Nutrition/diet 39 (69.64)

100.00 Nutritional intake

94.12 Albumin

94.12 Total proteins

82.35 Weight loss/emaciation

88.24 Cachexia

100.00 Activity Activity 32 (57.14)

100.00 Appearance or state of skin Appearance/state of skin 27 (48.21) Major dimension

70.59 Bony prominence reddening

94.12 Type of skin

100.00 State of skin in risk areas

52.94 Hygiene

100.00 Predisposing diseases Predisposing disease 15 (26.79)

52.94 Surgery/trauma

58.82 Medullary injury

58.82 Medical history

64.71 Malignant tumors

52.94 Neurological diseases

52.94 Medical state

58.82 Renal disease

94.12 Age Age 15 (26.79)

76.47 Weight Weight 13 (23.21) Minor dimension

100.00 Breathing Respiratory disorders 13 (23.21)

100.00 Respiratory/pulmonary disease

76.47 Oxygen saturation

88.24 Oxygenation

100.00 Dyspnea

82.35 Tissue oxygenation

100.00 Temperature Temperature 11 (19.64)

100.00 Medication Medication 11 (19.64)

64.71 Adrenaline

64.71 Noradrenaline

Continued.
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Table 2. Continued

% Concordance Risk factor Dimension No. of scales (%) Role

94.12 Grazing Friction/shear/grazing 11 (19.64) Minor dimension

94.12 Friction or shear

82.35 Raised bed head

94.12 General physical status General physical status 10 (17.86)

100.00 Diabetes/glycemia Diabetes/glycemia 9 (50.40)

100.00 Hemodynamic status Hemodynamic status 7 (12.5)

88.24 Central circulation

64.71 Cardio-circulatory diseases

76.47 Systolic arterial tension

100.00 Hydration Hydration 7 (12.5)

100.00 Skin sensitivity Skin sensitivity 7 (12.5)

94.12 Anemia Hemoglobin (anemia) 6 (10.72)

52.94 Blood derivative transfusion

88.24 Peripheral perfusion Peripheral perfusion/circulation 6 (10.72)

88.24 Peripheral circulation

64.71 Peripheral vascular disease

94.12 Pain Pain 4 (7.14) Marginal dimension

88.24 Smoking Smoking 4 (7.14)

52.94 Ulcers in different stages Others 18 (32.14)

52.94 Extravasation

76.47 Health material

76.47 Health staff

76.47 Gender

52.94 Nursing intervention

58.82 Hospital or residence admittance

64.71 Carers

52.94 Previous ulcers

52.94 Body constitution

52.94 Pressure on bony prominences

52.94 Drainage/catheter

secondary to maceration, dryness, erythema, or excoria-
tion, among other disorders.

Discussion

Identification of the main risk factors for PU develop-
ment and their subsequent classification in risk dimen-
sions allowed us to propose a new theoretical model that
may be highly useful in clinical practice. It permits the ap-
propriate classification of lesions hitherto labeled as PUs
but that derive from factors other than pressure forces.
This is relevant because preventive treatment or poston-
set treatment management may be inadequate if it does
not address the appropriate risk dimensions involved and
is therefore not adjusted to the specific requirements of
the patient.

All of these lesions appear in patients with some type of
dependence, regardless of their age, process, or even dis-
ease status; they are unable to care for themselves and de-
pend on a third person (professional or family member).
Although these lesions generally appear in bedbound, im-

mobilized, or incontinent patients, they can also be ob-
served in children or patients who are temporarily depen-
dent while undergoing specific diagnostic or treatment
procedures. In our framework, these lesions are defined
as dependence related and classified as outlined in the
ensuing sections.

Moisture Lesions

These were first reported in 2005 as skin inflammation
and/or erosion caused by prolonged or excessive expo-
sure to moisture, including urine, liquid feces, or wound
exudate (Defloor, Schoonhoven, & Fletcher, 2005). The
skin of incontinent individuals is known to become vul-
nerable due to the moisture or chemical irritation pro-
duced by urine, sweat, or feces. It has been explained
how alteration of the protective barrier of skin increases
its fragility and the likelihood of rupture, mainly due to
chronic inflammation (dermatitis) or skin alkalinization,
which can modify the conditions under which sapro-
phytic bacteria grow (leading to their proliferation or in-
hibition and disturbing the balance with normal flora),
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Table 3. Relations Between Main Etiological Factor, Dimensions, and Risk Factors

Main etiologic factor Dimensions Risk factors

Moisture Exposition to moisture/incontinence Incontinence

Moisture

Friction Friction/grazing Friction

Grazing

Pressure Decrease capacity of repositioning Decreased activity

Decreased mobility

Weight problems

Decreased sensory perception Decreased cutaneous sensibility

Mixed factors (affecting both capacity of Decreased level of consciousness

repositioning and sensory perception) Predisposing disease

Increased in temperature

Poor physical status

Medication

Pain

Age

Shear Shear Shear

Decreased tissue tolerance (adjuvant factors) External aggressions Intermittent exposure to moisture

Other harmful factors (catheters, drains,

radiations, etc.)

Alteration in nutrition Nutrition or feeding problems

Hydrations problems

Skin alterations Skin problems

Alterations in tissue oxygenation Peripheral tissue perfusion alterations

Hemodynamic status alterations

Respiratory alterations

Diabetes/glycemia alterations

Anemia/low hemoglobin

Smoking

with alteration of the dermal lipid layer, accelerating the
loss of epidermal water and decreasing skin elasticity
(Garcı́a-Fernández et al., 2006, Gray et al., 2011, Gray
et al., 2007, Zulkowski, 2008).

Pressure Ulcers

As considered in this theory, the presentation of PUs
is not uniform but is rather determined by the predom-
inant etiologic factor: pressure or shear. This was estab-
lished in a key study by Sato, Sanada, Konya, Sugama,
and Nakagami in 2006, who first reported the progno-
sis of category I PUs as a function of a series of related
factors and described clinical and ultrasonographic differ-
ences. Thus, clinically, some lesions have a single ery-
thema that coincides with the end of the bony promi-
nence at the center of the lesion, whereas others contain
a second and darker erythema within the lesion that is
displaced from the bony protuberance. In ultrasound im-
ages, the former show a hypoechoic (lesion) area on the
bony prominence in the most superficial area, close to the
skin, whereas the latter reveal two hypoechoic areas, one
being more superficial and smaller and the other being

deeper and larger and displaced by 30–45 degrees from
the bony prominence. We consider that these correspond
to two lesions: the first derives from direct perpendicular
pressures on the bone and the second (deep and displaced
lesion) from shear forces.

Friction Lesions

Although the effect of friction forces has been known
for some time (Berecek, 1975; Witkowski & Parish,
1982), they have been considered as a further tangen-
tial force that produces PUs alongside shear. In fact,
11 scales consider these forces to be associated in such
lesions. However, these lesions are separated in our
theory. In 2007, a systematic review of the literature
on PU etiological factors (Berlowitz & Brienza, 2007)
proposed the existence of superficial lesions caused by
friction that only affect the dermis and do not corre-
spond to pressure forces. The high-resolution ultrasound
study had demonstrated that these lesions affect the su-
perficial layers of skin and leave deeper layers intact
(Quintavalle, Lyder, Mertz, Phillips-Jones, & Dyson,
2006). Hence, we believe that these lesions should not be
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designated PUs. In their critical review of PU definitions
and classifications, Kottner et al. (2009) also concluded
that the term pressure ulcer had been used to cover a
wide range of lesions of different etiologies that are not
all necessarily caused by pressure or shear. In our pro-
posal, friction and shear forces are considered to produce
different lesions, although some researchers continue to
group them together (Hanson et al., 2010; Kottner et al.,
2009; Lahmann & Kottner, 2011).

Combined and Multifactorial Lesions

Our theoretical model takes account of the frequent
clinical observation of lesions that do not correspond to a
single causal factor but rather to a mixture of risk dimen-
sions that can produce combined or multifactorial lesions.
The management of these lesions is much more complex
and challenging.

Coadjuvant Factors

Since the publication by Braden and Bergstrom (1987)
of their framework, virtually all researchers have consid-
ered a decrease in tissue tolerance as an etiological fac-
tor for PU development. In the present framework, how-
ever, risk dimensions that reduce tissue tolerance are not
considered etiological factors per se but rather as coad-
juvant, predisposing factors that can influence or induce
the emergence of any of these lesions.

The theoretical model we propose could be used both
by clinical professionals and by researchers. In research,
this theory could guide the development of studies aimed
to prove their statements in the practice. In this respect,
some studies are needed to confirm in clinical practice
the existence of the seven different types of skin lesions,
to confirm the differences between direct etiologic factors
and coadjuvant factors, which decrease tissue tolerance,
and to confirm that pressure, shear, friction, and mois-
ture are the main causal factors. Furthermore, this model
could classify the dependence-related lesions in a more
accurate way, because now all these lesions are usually
recorded under the generic name of “pressure ulcers,” so
epidemiological studies could be improved.

In clinical practice, nurses and other professionals
could use this model as a guide for diagnosis and clas-
sification of the dependence-related lesions and for risk
assessment. It may be used to address questions such as:
Why do some skin lesions, labeled as pressure ulcers, ap-
pear with different characteristics and shapes, when the
cause is the same: pressure? Why, with the same pre-
ventive measures, do some patients develop lesions and
others do not? The answer is simply because they are not
the same type of lesion.
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For the assessment of the patients and to estimate the
risk for ulcer development, the clinicians should assess
the existence and intensity of each one of these four eti-
ologic factors (pressure, shear, friction, and moisture), as
well as the existence of some of the coadjuvant factors.
Several of these factors are included in some PURA scales,
but because the scales give an overall score, it is not pos-
sible to estimate the risk for each type of lesion. We agree
with the findings reported by Tescher, Branda, O’Byrne &
Naessens (2012), who found that several subscales within
the Braden scale, such as friction, mobility, and mois-
ture, could independently predict risks. For example, a
risk score in the moisture subscale should be considered
as a high risk for developing moisture lesions indepen-
dently of the total score obtained in the full scale.

Finally, this theoretical model leads to implementing
different preventive measures according to the etiologic
factor and the type of lesion. Moisture lesions and friction
lesions need preventive measures different from those
for pressure lesions; for example, a pressure-relief sur-
face would not be an effective measure. Currently, the re-
commendations by most clinical guidelines are focused
on the prevention of pressure lesions but are lacking in
recommendations for moisture or friction lesions. From
now onward, clinicians should evaluate the most effec-
tive measures for preventing dependence-related ulcers
caused by each one of the four etiologic factors identified
and include them in the preventive programs in a sys-
tematic way.

Conclusions

The expert panel proposed 23 risk dimensions for the
different types of immobility-related ulcers after classi-
fying the 83 risk factors reported in the literature into
scales. Based on the relationships among these risk di-
mensions, it is possible to construct a theoretical model
that highlights the etiological and coadjuvant mecha-
nisms involved in the genesis of these dependence-
related lesions, which share in common their appearance
in nonautonomous patients.

Our theoretical model describes seven types of le-
sion according to their production mechanism: moisture,
pressure, friction, pressure-moisture, pressure-friction,
friction-moisture, and multifactorial lesions. It also iden-
tifies coadjuvant factors for all of these lesions.

The correct diagnosis and management of risk di-
mensions is essential for the prevention of dependence-
related lesions. The local approach to these lesions is also
determined by their production mechanism and should
be adapted according to the etiological factors involved.
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Clinical Resources
� The Canadian Association of Wound Care:

http://cawc.net/
� European Pressure Ulcer Advisory Panel:

http://www.epuap.org
� European Wound Management Association:

http://www.ewma.org
� National Pressure Ulcer Advisory Panel:

http://www.npuap.org/
� Spanish Pressure Ulcer Advisory Panel:

http://www.gneaupp.org
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GNEAUPP n◦ X: Incontinencia y Úlceras por Presión.
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tratamiento y evolución de las úlceras por decúbito en población

geriátrica. [Prevention, treatment and development of the

pressure ulcers in older population]. Logroño, Spain:

Consejerı́a de salud, Gobierno de la Rioja.

Rudd, T. N. (1962). The pathogenesis of decubitus ulcers.

Journal of the American Geriatric Society, 10, 48–53.

Sato, M., Sanada, H., Konya, C., Sugama, J., & Nakagami, G.

(2006). Prognosis of stage I pressure ulcers and related

factors. International Wound Journal, 3(4),

355–362.

Soldevilla Agreda, J. J. (2007). Las úlceras por presión en
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