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Abstract

The aim of the study was to describe the prevalence and general characteristics

of acute and chronic wounds in 2018 in Alentejo (Portugal) continuing care

units. In order to look at associations, wound characteristics studied were loca-

tion, type, place of acquisition, number, and duration, and patient characteris-

tics were sex, age, and presence of risk factors. During the first 2 weeks of

February 2018, a total of 770 patients were assessed at continuing care units of

Alentejo. Of these, 135 exhibited wounds, a prevalence of 17.5%. Almost two

out of three patients (63%) had arterial hypertension, slightly more than one in

three (37%) had a stroke and/or immobility and 30% had diabetes. Of the total

wounds identified, 18% were acute wounds and 82% were chronic wounds. Of

the 24 acute wounds, traumatic wounds (76%), and surgical wounds (22%)

were the most prevalent. The four types of pressure ulcers represented 80% of

the chronic wounds. The median duration of the pressure ulcers was

5.5 months and 25% had duration over 10 months.
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1 | INTRODUCTION

Portugal presents a negative effective growth rate (natural
balance negative since 2009 and migratory balance nega-
tive since 2011) and more recent data indicate that the
number of healthy life years in both sexes has suffered a
significant reduction since 2014.1 The most relevant risk
factors for the healthy life years lost in the Portuguese pop-
ulation are inadequate eating habits (16%), hypertension
(13%), smoking habits (12%), and high body mass index
(12%).1 The main causes of mortality in Portugal are dis-
eases of the circulatory system (33%), followed by malig-
nant tumours (27%), diseases of the respiratory system
(13%), and endocrine and nutritional diseases (6%). In the

2014 report of the Organisation for Economic Cooperation
and Development (OECD), Portugal was the European
country with the highest diabetes incidence rate.1

Even though the Portuguese are living longer, the num-
ber of years lived in full health (healthy life expectancy,
HALE) did not increase at the same rate.2 As the Portu-
guese population ages, the number of patients with mul-
timorbidity is increasing. A study characterising the state of
health of the Portuguese population aged 25 to 74 years
showed a high prevalence of chronic diseases such as hyper-
tension (36%), obesity (28.7%), and diabetes (9.8%).3 As a
consequence, more people need help with activities of daily
living because of decreased mobility.4 Although long-term
care disorders are the present challenge for the provision of
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care in advanced ages, care is largely designed for individual
diseases rather than multimorbidity.5To address this prob-
lem and improve the rehabilitation process, in 2004, the
National Health Service established the National Network
of Integrated and Continuing Care (NNICC) for “the provi-
sion of continued and integrated care to people who,
regardless of age, are in a situation of dependency” through
“rehabilitation, adaptation and social reintegration” and
“provision and maintenance of comfort and quality of life,
even in situations that cannot be recovered”.6 The inte-
grated care is at two levels: institutional access and local
access, which includes home care. At the institutional level,
there are convalescence units for short term recovery,
medium-term and rehabilitation units as well as long-term
and maintenance care units. At the local level, home care
and autonomy promotion are delivered by integrated con-
tinuing care teams.

A major morbidity that is observed in these patients is
the presence or development of complex wounds, such as
pressure ulcers. Pressure injuries or pressure ulcers are a
frequent health problem throughout the world.7 They are a
painful, costly, difficult to heal and are often preventable.

Pressure ulcers are defined as localised damage to the
skin and/or underlying tissue, as a result of pressure or
pressure in combination with shear.7 A systematic review
carried out by Coleman about risk factors emerging most
frequently as independent predictors of pressure ulcer
development included three primary domains of mobil-
ity/activity, perfusion (including diabetes) and skin/pres-
sure ulcer status.8 Another systematic review about risk
factors for pressure ulcers among critical care patients,
found that age, mobility/activity, perfusion, and vaso-
pressor infusion emerged as important risk factors for
pressure ulcer development.9A number of contributing or
confounding factors are also associated with pressure
ulcers, the primary of which is impaired mobility.7

Because of their association with other disorders,
pressure ulcers impact has been undervalued and they
are often seen as the inevitable complication of the
underlying diseases. Nevertheless, chronic wounds, and
pressure ulcers in particularly, are an important public
health problem because of the considerable consumption
of human, material and financial resources.10

Around the world, pressure ulcers prevalence in
health care settings presents large variations. A recent
systematic review reported global point prevalence of
pressure injuries in acute hospitals at 14.8% and period
prevalence at 11.6%, with a mean incidence of 6.3%.11

Several efforts to assess the real dimension of the prob-
lem have been insufficient and the treatment and preven-
tion of complex wounds is still neglected. Across OECD
countries the observed prevalence rate of pressure ulcers
in long-term facilities was 5.35 and the highest rates of

pressure ulcer prevalence were observed in Spain, Italy,
and Portugal, at nearly twice the OECD average.12

In spite of the existing data on prevalence included in
the HALT (Health care-Associated Infection and Antimicro-
bial Use in Long-Term Care Facilities) studies conducted by
the European Centre for Disease Control and Prevention,
more specific information related to healing rates, type and
quality of care, and costs is not available in Portugal.1314

The Region of Alentejo, situated in the south of Portu-
gal, is characterised by its wide geographical area and a pop-
ulation with a low average socioeconomic level, increasing
aging, a high percentage of people with disabilities and a
high prevalence of chronic disabilities. The total number of
beds available in the National Integrated and Continuing
Care is 770 of which 116 (15.1%) are convalescence,
231 (30.0%) medium duration, and 423 (54.9%) long dura-
tion. In 2015, a working group was set up and a trained
facilitator was appointed to carry out a needs assessment,
and design and implement a programme of improvement
strategies at the regional level with the goal to reduce the
time to healing and prevention of new wounds. An initial
prevalence study was carried out to assess the baseline
dimension of the problem. Multiple interventions were
designed based on the results obtained, including visits to
individual units and wound assessment via telemedicine.

1.1 | Objectives of the study

The present study aims to: (a) estimate the prevalence of
wounds in Alentejo continuing care units; (b) classify
wounds with respect to location, type, place of acquisi-
tion, number, and duration; (c) assess the association of
gender, age, type of risk factors present, place of acquisi-
tion, number, type, and duration of the most severe
wound in patients with multiple wounds.

2 | MATERIAL AND METHODS

2.1 | Participants

The population under study included all in-patients pre-
sent in the institution during the period of the study who

Key Message
• a major morbidity that is observed in these
patients is the presence of complex wounds,
particularly pressure ulcers
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presented at least one wound, regardless of the type or
aetiology. In February, a total of 770 patients were admit-
ted in Alentejo's NNICC units. Of these, 135 exhibited
wounds. So, the prevalence is equal to 135/770 (17.5%).
The same reasoning was carried out for the remaining
units.

2.2 | Ethical considerations

The study received Institutional (Administraç~ao Regional
de Saúde do Alentejo) Ethics Committee approval.

2.3 | Data collection procedures

The data collection tool devised by Sociedade Portuguesa de
Feridas was used with due permission. The questionnaire is
segmented into four sections, each targeting a specific area.
The first section obtains demographic (sex and age) and
administrative information; the second section is focused on
patient history and risk factors; the third section examines
the location of all the wounds; and the fourth focuses on
wound characteristics, such identification of each wound
until the maximum of six wounds, type (venous leg ulcer,
arterial leg ulcer, other leg ulcers, diabetic foot, pressure
ulcers according to EPUAP classification, moisture lesion,
surgical wounds, traumatic wounds, burns, fistulas, and
abscess), place of acquisition (home, hospital, long-term care
facility, continuing care unit, primary health centre, and
others), duration of wounds (ages, months, weeks, and
days), time to treat the most severe wound (hours or/and
minutes), and the frequency of wound dressing change,
respectively.

The tool was applied to all inpatients with wounds.
The questionnaire was made available to all NNICC
health professionals following appropriate training
through a computer platform.

2.4 | Study design

This is a cross-sectional study carried out in the NNICC
covering areas in the coastal region of Alentejo and the
districts of Portalegre, Évora, and Beja, in the first
2 weeks of February 2018.

2.5 | Statistical analysis

To analyse the associations between two nominal or one
ordinal and other nominal variables, Pearson's chi-square
test of independence was used. If the assumptions were not

fulfilled (ie, all expected values greater than 1 and no more
than 20% of the expected values less than 5), adjacent cate-
gories were summed. To study the relationship between the
duration of the most severe wounds and the age of patient,
the Spearman correlation coefficient was used, because the
two variables did not follow a normal distribution.

To identify the factors that influenced the duration of
the most severe wound a logistic regression model was
fitted.9 In order to fit the model, we follow the strategy as
recommended by Hosmer et al (2013), but with adapta-
tions given the small number of events: (a) for the initial
model, all the variables that were found to be significant
in the univariate phase (P < .10) were selected; (b) from
this model were eliminated successively, and in des-
cending order of P-values, all non-significant variables
(P > .05); (c) it was verified if any of the variables that
were not included in the initial model are shown to be
significant in the presence of those in the model, in
which case they were added to the model; (d) the func-
tional form of the continuous variable was validated
through the lowess method and GAM adjustment, and
the fractional polynomials method was applied in case of
nonlinearity with the logit and the parsimonious of the
model was evaluated trying to joint categories that not
only were not statistically different but also that make
sense in the context; (e) the interactions that made sense
in the context of the study were tested (P < .05); (f) a
residual analysis was carried out by covariate patterns to
search for influential observations or outliers. The signifi-
cance of variables and interactions was tested using the
likelihood ratio test. When each variable was excluded, it
was observed the impact it had on the estimates of the
remaining coefficients. The goodness of fit was carried
out using Hosmer's and Lemeshow's goodness-of-fit test
and Cessie van Houwelingen goodness-of-fit test, and the
discriminative ability of the model was evaluated by the
area under the radio operating curve (AUC).

Statistical analysis was performed using software R,
v. 3.4.2, free trial licence, and IBM® SPSS Statistics, v.24,
campus licence/University of Évora.

3 | RESULTS

3.1 | Characterisation of the patients

The response rate was 97.4% (one convalescence unit did
not send data (19 beds). A total of 770 patients were assessed.
Of these, 135 exhibited wounds – a prevalence of 17.5%.

Of the patients with wounds, average age was 79 years
(SD of 12 years), with a range from 40 to 97 years and a
median of 83 years. Over half of the patients were
male (54.4%).
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More than 60% had arterial hypertension, 37% had a
history of stroke and/or immobility, and 30% had diabe-
tes (Table 1). These factors combined with dyslipidemia
accounted for almost 50% of all antecedents and possible
risk factors (Table 1).

Almost two out of three patients had between two
and four risk factors, only two patients had no risk fac-
tors, and 19% had six or more risk factors (Table 2).

The majority of patients with wounds were admitted
to the medium duration and rehabilitation units (48.2%)
and to the long duration and maintenance units (34.8%).
The convalescent units accounted for 17.0% of the

patients with wounds. Figure 1 presents the estimated
prevalence of patients with wounds for each type of unit.

3.2 | Characterisation of the wounds

More than half of patients had a single wound (53.3%),
24.4% of the patients had two wounds, 13.3% had three
wounds, and the remaining 9% had four or more
wounds.

Of the 251 identified wounds, 45 (17.9%) were acute
wounds and 206 (82.1%) were chronic wounds. Thirty-
four (76%) of the acute wounds were from trauma and
10 (22%) were surgical wounds. The four categories of
pressure ulcers dominated the chronic wounds, rep-
resenting 80% of this typology.

Regarding the most serious wound, 24 patients
(17.8%) had acute wounds and 111 (82.2%) had chronic
wounds. Pressure ulcers represented 65.1% of all wounds:
36.5% were of category 4, 16.7% category 3, 6.3% category
2, and 5.6% category 1. Since pressure ulcers were the
most frequent type of wounds, we further analysed the
sub-sample composed of patients with pressure ulcers. In
the cases where patients had more than one pressure
ulcer wound, we considered the category of the most
severe pressure ulcer (or the category of the most serious
wound if pressure ulcers were not the most serious
wound exhibited by the patient). This sub-sample
included 88 patients: 6 with category 1 (6.8%), 7 with cat-
egory 2 (8.0%), 28 with category 3 (31.8%), and 47 with
category 4 (53.4%). There were 16 patients with two cate-
gory 4 pressure ulcers, four patients with three category
4 pressure ulcers, three patients with four category 4 pres-
sure ulcers, and two patients with six category 4 pressure
ulcers.

TABLE 1 Distribution of antecedents/risk factors with a

frequency greater than 10%, in patients with wounds (n = 138), and

cumulative distribution of risk factors among the 529 risk factors

present

Antecedent/risk factor Patients (%)
Cumulative risk
factors (%)

Arterial hypertension 63.0 16.2

Immobility 37.0 25.7

Stroke 37.0 35.2

Diabetes 29.6 42.9

Dyslipidemia 23.4 49.1

Heart failure 21.5 54.7

Previous history of ulcer 17.0 59.0

Obesity 12.6 62.3

Neoplasia 11.9 65.3

Rheumatological diseases 11.9 68.4

Sedentary lifestyle 10.4 71.0

Anaemia 10.4 73.7

TABLE 2 Distribution of patients according to the number of

risk factors

Number of risk factors Patients (%)

0 1.5 (n = 2)

1 5.2 (n = 7)

2 18.5 (n = 25)

3 23.0 (n = 31)

4 20.7 (n = 28)

5 11.9 (n = 16)

6 10.4 (n = 14)

7 5.2 (n = 7)

8+ 3.7 (n = 5)

FIGURE 1 Prevalence of wounds in each treatment unit. n is

the number of patients in each treatment unit. CU, convalescent

units; LDMU, long duration and maintenance units; MDRU,

medium duration and rehabilitation units
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The more frequent areas of injury included sacro-
coccygeal (22.2%), trochanter (22.2%), and calcaneus
(21.6%). These regions corresponded to 66% of the pressure
ulcer observed.

There was no difference in categories of pressure
ulcers between the genders (P = .988). Patients with
immobility were more likely to have more severe ulcers
(P = .051). Only 5% of the patients with category 1-2
ulcers had immobility, while this was 64% in patients
with category 4 ulcers. We did not observe associations
between the category of pressure ulcers and the other
most frequent risk factors (indicated in the question-
naire) such as arterial hypertension (P = .405), stroke
(P = .345), diabetes (0.653), or dyslipidaemia (P = .384).

The places of acquisition of almost all pressure ulcers
were the hospital (43.4%), the patient's home (25.2%), and
NNICC (23.9%), as shown in Figure 2. The proportion of
wounds that came from the Hospital was significantly
different (P < .001) from the proportion of pressure
ulcers that came from NNICC.

There was no significant difference between the num-
ber of most serious pressure ulcers and the second most
serious pressure ulcers that came from the hospital as com-
pared with those from the NNICC (P = .379 and P = .166,
respectively). However, considering the 45 patients whose
pressure ulcers had originated in the hospital, about 9 out
of 10 of the other wounds (89%) had also originated in the
hospital.

3.3 | Duration of the most severe
pressure ulcer wound

The most serious wounds had a median duration of
5.5 months, and ranged from 5 days to 3312 days.

The duration of the most severe pressure ulcer was not
related to the patient's age (Spearman r= .067, P= .552).

The duration of the most severe pressure ulcer was
significantly different between the two sexes (P = .007):
the median duration in females was 8.5 months with an

interquartile range of 8.3 months and the median dura-
tion in males was 3.0 months with an interquartile range
of 7.3 months. Figure 3 presents the difference in dura-
tion of pressure ulcers between gender, using three
categories.

The duration of pressure wounds between gender was
compared by adjusting for the pressure wound category
(P < .001), but there was no interaction between the two
factors (P = .767), so the difference between the genders
does not depend on the pressure wound category. It is
also concluded that the difference between genders does
not depend on whether or not the patients have arterial
hypertension (P = .982). Regarding the difference
between gender, it depends on whether the patient has
dyslipidemia (P = .027): for patients with dyslipidemia
there are no differences between the sexes (P = .507) and
for patients without dyslipidemia the duration is greater
in female (P < .001).

The duration of the most serious ulcer pressure did
not depend on where the wound was acquired (P = .284).

Regarding influence on the duration of the most severe
wound and given the five most frequent risk factors, we
observed that only arterial hypertension (P = .034) and
dyslipidaemia (P = .054) had an association with the dura-
tion of the wound. The duration of pressure ulcers in
patientswithoutarterialhypertension(median=8.5months,
interquartile range = 9.2 months) is greater than the dura-
tion of the pressure ulcers in patients with arterial hyperten-
sion (median = 4 months, interquartile range = 8 months).
The duration of pressure ulcers in patients with dyslipi-
daemia (median = 9 months, interquartile range =
7.8 months) seemed to be greater than the duration of
the pressure ulcers in patients without dyslipidaemia
(median = 4.5 months, interquartile range = 8.5 months).
There is no significant differences in the duration of pressure
ulcers between patients with and without stroke (P = .141),
immobility (P= .815), and diabetes (P= .695).

The duration of the most severe pressure ulcer
depended on its category severity (P < .001). The duration
of wounds in patients with a pressure ulcer of category

FIGURE 2 Distribution of

pressure ulcers according to origin
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4 (median = 9 months, IR = 8.9 months) was significantly
different from the patients with a pressure ulcer category
3 (P = .031; median = 3.6 months, IR = 6 months), the
patients with a pressure ulcer category 2 (P = .018;
median = 1 month, IR = 4months), and the patients with a
pressure ulcer category 1 (P = .005; median = 1.5 month,
IR = 1month). There was no significant difference between
the duration of pressure ulcers categories 3 and 2 (P= .255),
categories 3 and 1 (P = .148), and categories 2 and
1 (P= .318) (Figure 4).

Since the distribution of the duration of the most
severe wound have a great skewness and several outliers,
to find the more important variables that explain a longer
duration of the wound, we categorise the response vari-
able into a binary variable response: duration no more
than 6 months and duration more than 6 months. We
have used 6 months as a cut-off value because there were
only 15 patients whose most severe wounds were longer
than 1 year.

There are some variables not statistically significant
neither in the univariate logistic models nor when con-
trolling for other variables. Therefore, these variables do
not seem to have a great influence on the duration of the
most severe wound: patient age (P = .650), number of
wounds per patient (P = .916), immobility as a risk factor
(P = .722), stroke as a risk factor (P = .172), diabetes as a
risk factor (P = .741), source of the wound (P = .151),
and number of risk factors (0.557).

The adjusted multivariate logistic model (Table 3) fits
the data well (Hosmer and Lemeshow goodness-of-fit
test: P = .981; Cessie van Howellingen goodness-of-fit
test: P = .912) and has a very good discriminative capac-
ity (AUC of the ROC curve = 0.873). Based on the odds
ratio, we can conclude that:

1 A patient having a pressure ulcer of category 4 is
almost 69 times more likely (in odds sense) to have a
pressure wound with a duration greater than 6 months

FIGURE 3 Distribution of patients according to gender and the duration of the most severe pressure ulcer

FIGURE 4 Distribution of the

duration of the most severe pressure

ulcer wound according to its

category
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than a patient having a pressure wound of category
1 or 2.

2 A patient having a pressure ulcer of category 3 is
almost 14 times more likely (in odds sense) to have a
pressure wound with a duration greater than 6 months
than a patient having a pressure wound of category
1 or 2.

3 A patient not having arterial hypertension is five times
more likely to have a wound with a duration greater
than 6 months than a patient having arterial hyperten-
sion as a risk factor.

4 A female patient with no dyslipidaemia as risk factor
is 22 (CI95% (OR = 4.34, 112.09) times more likely to
have a wound with a duration greater than 6 months
than a male patient with no dyslipidaemia as risk
factor.

5 A male patient with dyslipidaemia as risk factor is
30 times (CI95% (OR = 4.35, 307.52) more likely to have
a wound with a duration greater than 6 months than a
male patient with no dyslipidaemia as risk factor.

4 | DISCUSSION

This is the first largest prevalence study undertaken in
NNICC in Portugal. Results are consistent with pressure
ulcer aetiology conceptual frameworks confirming that
overall there is no single factor which can explain pressure
ulcer risk, but rather a complex interplay of factors which
increase the probability of pressure ulcer development.
When evaluating intrinsic risk factors within the conceptual

framework of Coleman pressure ulcers aetiology, three
major intrinsic risk factors should always be considered:
mobility, tissue perfusion, and patient age all of them pre-
sent in the population of our study.8 Immobility is a signifi-
cant pressure ulcer risk factor.8151617 This is logical, people
who are unable to reposition themselves are more likely to
be exposed to prolonged external mechanical forces.8 There
was a significant association between the category of pres-
sure ulcers and immobility in this study. Among the
patients with immobility as a risk factor, 64.1% had category
4 pressure ulcers.

Tissue perfusion-related patient characteristics include
oedema, diabetes, vascular disease, circulation, and blood
pressure. Even within the construct of tissue tolerance,
interaction effects are considered, such as in the case of a
patient who develops perfusion issues (eg, hemodynamic
instability) which can subsequently influence oxygenation
levels. The importance of these characteristics suggests
that factors that impair circulation will increase the proba-
bility of pressure ulcer development.818 In this study, we
did not observe an association between the category of
pressure ulcers and the other most frequent risk factors
such as arterial hypertension (P = .405), stroke (P = .345),
diabetes (0.653), and dyslipidaemia (P = .384). However,
we did not adjust our analyses for possible confounders.

Advanced age contributes to the risk of pressure ulcer
development.8919 Elderly individuals have less subcutane-
ous fat, decreased dermal thickness and decreased sensory
perception. Besides this, older patients are more likely to
have comorbidities that themselves are risk factors for the
development of pressure ulcers. The combination of these
factors make elderly patients prone to rapid tissue injury.18

TABLE 3 Estimated coefficients

β̂
� �

of the logistic regression model for

most severe pressure wound duration

(≤6 months vs >6 months), SDs σ̂β̂

� �
,

P-values (Wald), odds ratio (OR), and

95% confidence intervals based on

profile likelihood

Covariate β̂ σ̂β̂ P-value OR CI95% (OR)

Gender

Male (reference)

Female −1.319 0.461 .004

Dyslipidaemia

Yes (reference)

No −3.405 1.069 .001

Gender × Dyslipidaemia 4.361 1.420 .002

Arterial hypertension

Yes (Reference)

No 1.601 0.716 .025 4.96 (1.35; 24.29)

Pressure ulcer category

1 or 2 (reference)

Pressure ulcer category 3 2.629 1.278 .040 13.86 (1.55; 334.42)

Pressure ulcer category 4 4.229 1.272 <.001 68.64 (8.10; 1657.15)

Intercept −2.764 1.395 .048
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A mean of 79 years and a median of 83 years of age signals
the aging of our population, predisposing them to the devel-
opment of chronic wounds.

The more frequent areas of injury included sacro-
coccygeal (22.2%), trochanter (22.2%), and calcaneus
(21.6%), as observed in other studies.20,21 Repositioning of
the patient to off-load areas of high pressure is an important
component of pressure ulcer prevention but difficult in
practice mainly because of perception of risk and staff
shortages.

The duration of the most severe pressure ulcer was
significantly different between the two sexes (P = .007),
but overall there is minimal evidence to suggest that gen-
der is a risk factor associated with pressure ulcer
development.8

Most recent studies have taken place in inpatient set-
tings and have focused on risk factors and prevention. In
our context, we need to also focus on improvement of
time to healing and assess the importance of education.
Jenkins et al conducted a scoping review and identified
patient and wound factors as potential prognostic factors
for healing.19 Tschannen and Anderson have proposed a
framework for prevention of hospital acquired pressure
injuries in which they add new constructs of which the
one related to environment of care including workload,
institutional culture, and teamwork are relevant for all
settings.22 These aspects make it difficult to compare data
in long-term care units given the varied definitions of
long-term care, and significant differences in number
and competency of professionals.

Although the study focused on the outcome of pres-
sure ulcer management in NNICC, the results indicate
that a key step in the process of pressure ulcer prevention
concerns patients admitted from hospitals. A major chal-
lenge will be finding approaches to decrease prevalence
among susceptible patients in hospitals, for instance by
establishing potential penalties in reimbursement for
patients who develop a pressure ulcer.

4.1 | Strength and limitation of study

The main strength of the study is the production of data on
prevalence of pressure ulcers in NNICC, and will be useful
in future comparisons. The wounds identified can also be
followed up to verify time to healing Data were collected
with direct observation of patient skin. A limitation of this
study is that prevalence data do not showwhere ulcers were
acquired and data on incidence would give crucial informa-
tion in order to plan intervention to improve wound care.
In conclusion, further initiatives are required to promote
change in pressure ulcer practice. It is necessary to support
NNICC organisations in building the capacity for change to

make health care safer. In health organisations, profes-
sionals have difficulty in implementing new knowledge
and changing their practice. Health professional behaviour
change is shaped by beliefs, acceptability of treatments to
patients, external policies, and organisational support.
There is an important gap between the implications of clini-
cal research evidence and the routine clinical practice of
health care professionals. Because individual decisions are
often central to adoption of a clinical-related behaviour,
more information about the cognitivemechanisms underly-
ing behaviours is needed to improve behavioural change
interventions targeting health care professionals.23

It is also necessary to change the policies for best prac-
tice, evidence of pressure ulcers prevention strategies,
equipment for prevention, and treatment of pressure ulcers,
documentation of standardised assessments, wound man-
agement to achieve best practice and communication to
facilitate improvements.24The prevention and treatment of
pressure ulcers are complex issues and need complex inter-
ventions to address them. Perhaps a “care bundle” interven-
tion could be helpful. A care bundle is also referred as a
patient care bundle, a prevention bundle, or a nursing clus-
ter bundle. These terms refer to the practice of creating a
series of evidence-based treatment and nursing measures to
deal with incidental risks.25 A care bundle usually includes
three to six elements, each of which is supported by evi-
dence from randomised controlled trials.26 In our study, we
have identified five key elements that need to be addressed:
risk assessment, skin assessment, support surfaces, nutri-
tion, and repositioning. The most important factor for suc-
cessful implementation of the care bundle is the
participation of the whole team. Only if physicians and
nurses work together and faithfully perform their duties as
described by the protocols of the care bundle can pressure
ulcers be effectively prevented.
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