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Objective: to estimate the incidence of medical adhesive-
related skin injury in the peripheral venous catheter fixation
region in critical cancer patients, to identify risk factors, and to
establish a risk prediction model for its development. Method:
a prospective cohort study with a sample of 100 adult and
aged patients hospitalized in an intensive care unit. The data
were analyzed using descriptive, bivariate and multivariate
statistics with Cox regression. Results: the incidence of medical
adhesive-related skin injury was 31.0% and the incidence
density was 3.4 cases per 100 people-days. The risk factors
were as follows: alcoholism, smoking habit, hospitalization due
to deep vein thrombosis, acute respiratory failure, immediate
postoperative period, heart disease, dyslipidemia, use of
antiarrhythmics, blood transfusion, friction injury, pressure
injury, turgor, edema, hematoma, petechiae, low values in
the Braden scale, clinical severity of the patient, elasticity,
moisture, texture and color. The predictive model consisted in
the following: decreased skin turgor, presence of hematoma and
edema. Conclusion: medical adhesive-related skin injury at the
peripheral venous catheter insertion site has a high incidence
in critical cancer patients and is associated with decreased
turgor, presence of hematoma and edema, evidence that can

support the clinical practice.
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Introduction

An incorrect decision regarding the type of medical
adhesive and its inadequate application or removal are
factors that can cause harms to the superficial layers of
the skin. When the skin layers are removed along with the
device, there is a skin injury related to medical adhesive,
internationally known as Medical Adhesive-Related
Skin Injury (MARSI)®-4), This injury is characterized by
continuous erythema 30 minutes after removal of the
medical adhesive and can be associated with the presence
of vesicles, phlyctenas, erosions or ruptures in the skin®.

MARSIs affect people belonging to different age
groups, from the healthiest ones in outpatient care to
individuals in need of critical care®>®. It is known that
injuries are often poorly recognized and, therefore,
underreported, despite their high prevalence and
incidence®>®, with occurrence rates of up to 29.83%®.

It is suspected that critically-ill patients, especially
cancer patients, may be at greater risk for the
development of MARSIs as they present alterations
in their immune, circulatory and respiratory systems
which cause changes in the skin structure(i®-1%), These
are patients who frequently have their skin exposed to
medical adhesives, especially those used for the fixation
of central and peripheral access venous catheters.

Venous infusion therapy is one of the most common
health interventions in the clinical practice and it is
estimated that 80% of the hospitalized patients have a
Peripheral Venous Catheter (PVC). This is a device used
for venous hydration, administration of blood products
and medications, including chemotherapy drugs, among
others(®,

Scientific evidence is still scarce to confirm the
dimension of the problem that MARSI represents, and
which factors are related to its occurrence, to support
decision-making with a view to the best practices to
be adopted for its prevention. This knowledge gap can
contribute to health professionals neglecting such type of
injury, which is considered a preventable adverse event®.

It is understood that knowledge about MARSI,
especially regarding its occurrence and risk factors, can
contribute to fostering the discussion about the most
common types of injury verified at the peripheral venous
catheter fixation site. Proposing preventive measures
can contribute to patient safety, as well as to planning
and administration of the health services, consequently
improving care quality in hospital institutions.

Mitigation of MARSI with assertive measures for its
prevention can reduce costs and pain related to injuries,
favoring qualified Nursing care and evidence-based

practice.

This study aimed at estimating the incidence of
medical adhesive-related skin injury in the peripheral
venous catheter fixation region in critical cancer patients,
to identify risk factors, and to establish a risk prediction
model for its development.

Method

Study design

This is a prospective cohort study, carried
out in an Intensive Care Unit (ICU) of a large-size
cancer hospital in Belo Horizonte, Minas Gerais,
Brazil, following the guidelines of the initiative called
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE).

Study locus

The study was carried out in the ICU of a high-
complexity philanthropic hospital specialized in cancer
care with 30 beds for adult intensive care.

Population and sample

The population consisted of all the adult and aged
patients with a medical diagnosis of cancer, of both
genders, hospitalized in the ICU between October 2019
and January 2020. The sample size was estimated for
an infinite population, using a conservative criterion,
with a confidence level of 95%, a margin of error of 5%,
20% of losses and a proportion of interest of 15.5%
in the incidence of injury due to medical adhesive®”,
Sample calculation established a minimum number of
100 patients. Time zero (0) for data collection was defined
as the day on which the PVC puncture was performed in
each cancer patient hospitalized in the ICU. The follow-up
time was 3 months.

The inclusion criteria were as follows: having the
PVC punctured in the ICU, PVC fixed with transparent
sterile polyurethane film, and remaining in the ICU
after admission to the study (PVC puncture) for at least
48 hours after the first evaluation.

The total population consisted of 338 patients: 107
were using a central venous catheter, 100 were discharged
or died within 48 hours after PVC puncture, 20 patients
had a previous MARSI in the hand and forearm regions,
and 11 did not accept to participate in the study. The
non-probabilistic sample consisted of 100 patients.

Study variables

The outcome variable was PVC-related injury due
to medical adhesive in cancer patients. The independent
variables were as follows: sociodemographic (age, gender
and skin color); clinical (use of alcohol and tobacco,
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reason for hospitalization in the sector, comorbidities,
medications used, neoadjuvant treatment, serum
hemoglobin and albumin and blood glucose); skin
characteristics (moisture, texture, turgor, edema, color,
elasticity, sensitivity, presence of hair, injury due to
medical adhesive, type of injury due to medical adhesive);
assessment of severity and demand for care (Therapeutic
Intervention Scoring System-28 - TISS-28), in addition
to the risk factors (composed of the items assessed by
the Braden Scale).

Data collection instrument

The instrument that included the necessary
information was elaborated by the researchers and
contemplated items related to the sociodemographic
and clinical variables and to the skin characteristics. It
consisted of 42 items and was evaluated regarding content
and appearance by two stomatherapist nurses who judged
it to be adequate, clear and objective.

The Braden scale has been used to obtain the
risk factors for MARSI; it has six subscales (sensory
perception, activity, moisture, nutrition, friction and shear)
covering intrinsic and extrinsic risk factors that, when
present, indicate risk of developing pressure injury®®,
The Braden scale score was considered to assess medical
adhesive-related skin injuries, since both conditions share
similar risk factors. It is suggested that pressure injury
prevention is associated with the reduction of other types
of injuries that affect the skin®10,

Thus, although each injury has its own etiology, care
regarding prevention of the risk factors in common can
lead to a reduction of other types of injuries®. Although
the Braden scale was not specifically developed to assess
the risk of MARSI, it includes items for the identification of
risk factors, such as nutritional status and skin moisture.

The Therapeutic Intervention Scoring System-28 (TISS-
28) was used to identify the patient>s severity and demand
for care. This instrument was built to establish the Nursing
workload in the ICU based on the determination of the
therapeutic interventions, complexity of the Nursing care
required and time spent in performing Nursing procedures
in the care of critically-ill patients®.

Data collection

Before starting data collection, the sector’s nurses
were trained by the main researcher of this study (a
specialist in stomatherapy). This training was based on
the consensus entitled “Medical adhesives and patient
safety: State of Science”®. The main topics addressed
were conceptual and operational aspects in order to
standardize the team in identifying the characteristics
and classification of MARSI, guidance on completing the
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data collection instrument, photographic record of the
injuries and clarification of doubts.

The information related to the sociodemographic
variables, patient severity (TISS-28) and risk factors for
injuries (Braden scale) was collected daily from the electronic
medical records. The Braden scale and TISS-28 scores were
collected on the first follow-up day for each patient. Daily
inspection of the patients at the PVC insertion site was
performed by the stomatherapist nurse in charge and by
trained supervising nurses who recorded in the instrument
the characteristics of the patients’ skin, such as moisture,
texture, turgor, edema, color, elasticity, sensitivity, presence
of hair, injury due to medical adhesive, and type of injury
due to medical adhesive.

A specially designed protocol was used to document
the assessment of the skin from the upper limbs. It
contained the following variables: moisture (normal, dry,
sweating, oily); texture (normal, thin, rough, wrinkled);
turgor (normal/decreased); edema (yes/no); color (pink,
pale, erythrosis, Raynaud’s phenomenon, jaundice,
cyanosis); hematoma (yes/no); petechiae (yes/no) and
hair (yes/no). All the supervising nurses from the three work
shifts were trained in order to standardize the assessment.

If there was a need to change the device during
the night or on weekends and holidays, the nurses were
instructed to carry out a photographic record of the
punctured limb after removing the device and before the
new puncture for further analysis by the stomatherapist
nurse and classification of the injury. The nurses also
documented the evolution of the skin characteristics in
the Nursing Evolution form, which enabled monitoring
the patient during 24 hours a day.

Data treatment and analysis

The data were entered in the Epi Info program,
version 3.5.1, through double entry to verify their
consistency. Subsequently, they were exported to the
R program, version 3.6.2, for statistical analyses. In
the descriptive analysis, distributions and frequencies,
mean descriptive measures, median, standard deviation,
minimum and maximum were adopted in the production
of localized estimates.

The incidence and incidence rate of injury due to
medical adhesive related to PVC were determined using
the following formula: number of new cases in a given
time period/number of people at risk of developing the
condition in the same time period x 100. Incidence density
was calculated from the number of new cases in a given
time period/total number of patients-observation time.

Bivariate analysis was employed to compare the
groups of patients with and without MARSI in relation to
the clinical, sociodemographic and skin characteristics
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variables, taking into account the mean and standard
deviation obtained.

The data were tested regarding normality using
the Kolmogorov-Smirnov test. For the analysis of the
categorical variables, Pearson’s Chi-square test or Fisher’s
exact test were used. A p-value < 0.05 was considered
statistically significant. The association strength between
the risk factors and the outcome was estimated through
the Hazard Ratio (HR) measure, including 95% confidence
intervals. Calculation of the significance values for each
factor analyzed was also performed.

The multivariate analysis was conducted using
the Cox regression model to identify the variables that
exerted an influence on the development of injury due to
medical adhesive in the follow-up period. Variables with
a p-value < 0.20 in the bivariate analysis were included
in the multivariate analysis model. The procedure was
repeated until all the variables present in the model had
statistical significance (p < 0.05), which delimited the
final adjusted model.

Ethical aspects

The study complies with Resolution No. 466/12
of the National Health Council, being approved by
the Ethics and Research Committee under CAAE
protocol - 15181119.0.0000.5149.

Results

It was found that 31 patients in the sample presented
a skin injury around the PVC insertion site. The global
incidence of medical adhesive-related skin injury was 31.0%
and the density was 3.4 cases per 100 people-days, varying
between 1.9 and 3.7 cases per 100 patients-days, with a
95% confidence interval. It was verified that 57 (57%) of
the patients were male. Their age was between 26 and
89 years old with a mean of 63.10 years old (£ 14.98). In
addition to that, 52 (52%) were brown-skinned.

It was found that 64 (64%) patients reported no
consumption or being in abstinence from alcohol and
75 (75%) from smoking. All of them used medications

during their hospitalization, either to control the
disease that motivated the hospitalization and the
associated diseases or to prevent complications. The
most frequent medications that can change the skin
characteristics identified were anticoagulants (92.0%)
and antibiotics (78.0%).

The main reasons for hospitalization of the patients
in the ICU were immediate postoperative period (35.0%)
and sepsis (28.0%). The majority presented systemic
arterial hypertension (74.0%) as comorbidity. Most used
neoadjuvant treatment with chemotherapy drugs; and
presented serum albumin (87.0%) and hemoglobin (93.0%)
levels below the reference value, as well as blood glucose
values (66.0%) within the normal range.

The results obtained with the application of the
Braden scale were as follows: 50 (50.0%) patients with
low or moderate risk and another 50 (50.0%) with high
or very high risk. The scores obtained by applying TISS-
28 were as follows: 60 (60.0%) with score I or II and
40 (40.0%) with score III or IV.

The mean time until occurrence of MARSI found was
5.60 (£ 5.49) days, with a minimum of 2 days and a
maximum of 8 days. In 21 (68.0%) patients, the medical
adhesive-related skin injury was classified as skin removal.
As for the location of the medical adhesive-related skin
injuries, 100% were in the upper limbs.

The main skin characteristics in the PVC region
observed in most of the patients were absence of
edema (55.0%), hematoma (78.0%), petechiae (81.0%)
and hair (86.0%), as well as pink color (61.0%).

The variables that presented a statistically significant
association (p < 0.05) with the presence of injury due
to medical adhesive were alcoholism, smoking habit,
diagnosis of deep vein thrombosis and acute respiratory
failure at admission, being in the immediate postoperative
period, presence of heart disease, dyslipidemia, use of
antiarrhythmics, having received packed red blood cells,
presence of friction injury, pressure injury, decreased
turgor, edema, hematoma, petechiae, risk scores in the
Braden scale, clinical severity of the patient, elasticity,
moisture, texture and color (Table 1).

Table 1 - Variables with a significant association with the outcome of skin injury due to medical adhesive related to

peripheral venous catheter. Belo Horizonte, MG, Brazil, 2020

Injury due to medical adhesive

Variables Yes No Total p-value HR" [95% CI]*
N % N % N %
Alcoholism
No/Abstinence 21 68.00% 43 62.30% 64 64.00% 0.38
Yes 10 32.30% 26 37.70% 36 36.00% o.on (0.14 - 1.05)

(continues on the next page...)
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Injury due to medical adhesive

Variables Yes No Total p-value HR' [95% CI]*
N % N % N %
Smoking habit
No/Abstinence 22 71.00% 53 76.80% 75 75.00% 0044 375
Yes 9 29.00% 16 23.20% 25 25.00% ' (1.27-11.2)
Deep venous thrombosis
No 26 83.90% 67 97.10% 93 93.00% 6.442
0.016 e 308
Yes 5 16.10% 2 2.90% 7 7.00% (1,175 - 35,308)
Acute respiratory failure
No 25 80.60% 66 95.70% 91 91.00% 5280
0.015 o 743
Yes 6 19.40% 3 4.30% 9 9.00% (1,226 - 22,743)
Surgical IPOP*
No 26 83.90% 36 52.20% 62 62.00% 0209
0.003 72-0.610
Yes 5 16.10% 33 47.80% 38 38.00% (0.072-0.610)
Heart disease
No 27 87.10% 47 68.10% 74 74.00% 0316
0.045 8-1.015
Yes 4 12.90% 22 31.90% 26 26.00% (0.098 - 1.015)
Dyslipidemia
No 29 93.50% 48 69.60% 77 77.00% 0157
0.008 0,79
Yes 2 6.50% 21 30.40% 23 23.00% (0.034 - 0.722)
Antiarrhythmic
No 28 90.30% 48 69.60% 76 76.00% 0245
0.025 0,895
Yes 3 9.70% 21 30.40% 24 24.00% (0.067 - 0.895)
Packed red blood cells
No 14 45.20% 46 66.70% 60 60.00% 2428
0.042
Yes 17 54.80% 23 33.30% 40 40.00% (1,021 -5,776)
Braden
Very high/High 22 70.90% 28 40.60% 50 50.00% 0.008 1.06
Moderate/Low 9 29.10% 41 59.40% 50 50.00% (1.03-1.08)
TISS-28%
i 7 22.60% 53 76.81% 60 60.00% 1.70
<0.001 140-1.65
v 24 77.40% 16 23.19% 40 40.00% (1.40 - 1.65)
Friction injury
No 25 80.60% 66 95.70% 91 91.00% 5280
0.015 o 744
Yes 6 19.40% 3 4.30% 9 9.00% (1,226 - 22,744)
Pressure injury
No 11 35.50% 60 87.00% 71 71.00% 12.121
<0.001 43,479
Yes 20 64.50% 9 13.00% 29 29.00% (4,388 - 33,479)
Dermatitis associated with
incontinence
No 10 32.30% 69 100% 79 79.00% o001 284,619
Yes 21 67.70% 0 0.00% 21 21.00% ' (16,008 - 5,060.271)
Turgor
Diminished 30 96.80% 9 13.00% 39 39.00% 0005
<0.001 :
Normal 1 3.20% 60 87.00% 61 61.00% (0.006 - 0.459)
Edema
No 4 12.90% 51 73.90% 55 55.00% 0016
<0.001 :
Yes 27 87.10% 18 26.10% 45 45.00% (0.003 - 0.080)
Hematoma
No 11 35.50% 67 97.10% 78 78.00% 0,006
<0.001 :
Yes 20 64.50% 2 2.90% 22 22.00% (0.019-0.224)
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Injury due to medical adhesive

Variables Yes No Total p-value HR' [95% CI]*
N % N % N %

Petechiae

No 16 51.60% 65 94.20% 81 81.00% 0.065

Yes 15 48.40% 4 5.80% 19 19.00% <0001 (0.192 - 0.224)
Moisture

Normal 0 0.00% 46 66.70% 46 46.00% Ref.

<0.001 0.006

Altered 31 100.00% 23 33.30% 54 54.00% (0.001 - 0.202)

Texture

Normal 0 0.00% 48 69.60% 48 48.00% 1.018

Altered 31 100.00% 21 30.40% 52 52.00% <0001 (0.232 - 4.465)
Color

Normal 3 9.70% 58 84.10% 61 61.00% 1188

Altered 28 90.30% 11 15.90% 39 39.00% <0.001 (0.044 - 31.574)

“HR = Hazard Ratio; 'CI = Confidence Interval; *IPOP = Immediate Postoperative Period; STISS-28 = Therapeutic Intervention Scoring System

Regarding the multivariate analysis, the variables
that exerted a statistically significant and joint impact
on the outcome of injury due to medical adhesive
and that comprised the final predictive model for the
presence of injury due to medical adhesive in the patients
hospitalized in the Oncology ICU under study during the
period were decreased turgor, presence of hematoma
and edema (Table 2).

Table 2 - Risk factors associated with the time until
occurrence of injury due to medical adhesive. Belo
Horizonte, MG, Brazil, 2020

95% CIt HR
Ins:ﬁz;:ezm HR Lower Upper prvalue
Decreased turgor 0.53 0.25 0.86 0.024
Hematoma 0.61 0.32 1.86 0.004
Edema 0.71 0.63 3.09 0.002

"HR = Hazard ratio; 'CI = Confidence Interval

Discussion

This study provided new knowledge about the
integrity of altered skin related to medical adhesive at
the PVC insertion site in critical cancer patients, since
MARSI incidence studies prevail in neonate patients??,
older adults"”, during the postoperative period® and
with stomas®b),

The incidence of medical adhesive-related skin
injuries found in this study is similar to that identified in
older adults hospitalized in a long-term care institution
in Japan (cumulative incidence of 15 £ 5% and incidence
density of 38/1,000 people-days)” and higher than
that obtained in a vascular wound clinic in the United

States (incidence of 5.8%)”. However, due to the scarce

number of publications on the theme, whether due to
differences in the context of the population evaluated and
scenarios analyzed, types of medical adhesives used, or to
differences in the methods used and in the variability of
the results found, the comparison of the MARSI incidence
values has been hampered®7:217, In addition to that,
another problem is the assessment of MARSI since, in adult
inpatient units, it has been observed that the majority of
MARSI-type skin injuries were wrongly classified as skin
denudation (48%)® and in upper limbs®-9,

In this sense, this research represents new
knowledge about the integrity of altered skin related to
a medical adhesive in the PVC insertion site, as it involves
cancer patients in an intensive care setting.

It is verified that MARSI occurs in people of different
ages, with diverse clinical problems and assisted at
all health care levels17.29) it can lead to disastrous
consequences on the patients’ physical conditions and
negatively impact on safety and satisfaction with the
services offered, in addition to causing socioeconomic
impacts on the health services and society®.

It is observed that critically-ill patients are at
greater risk of alterations in coagulation, tissue perfusion,
inflammation, immune function, metabolism, nutrition
and use of drug therapies that lead to changes in their
biological responses and influence skin healing®b,
Regarding the critical cancer patients, multiple drug
therapies have deleterious effects on them©-®) and the
combination of chemotherapy with the specificities of the
cancer disease makes the skin of critical cancer patients
even more fragile, making them more susceptible to
MARSIs®, which was proved in this study.

What has already been stated in the literature has

been verified, proving that, in this population, changes
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in the epidermis, dermis and connective tissue can be
associated with the use of antineoplastic agents and
with concomitant factors such as age, smoking habit,
chronic diseases and antineoplastic treatment, which
can lead to changes in the healing processt-12), Also
relevant is the evaluation of the time until the occurrence
of MARSI. It was found that the risk factors of edema,
hematoma and decreased turgor presented a statistically
significant association (p < 0.05) with time until
occurrence of MARSI and predisposed to a greater risk
for its development (HR = 1) in critical cancer patients.

The presence of edema in these patients can be
associated with several clinical conditions such as allergic
responses, congestive heart failure, deep vein thrombosis,
hypoalbuminemia, use of chemotherapy agents,
corticotherapy, sepsis and fluid overload. Thus, patients
with greater clinical severity presented the outcome of
Medical Adhesive-Related Skin Injury (MARSI)“7),

Edema was a predictive factor for MARSI. It is
noteworthy that, allied to the skin distension caused by
the edema, the memory effect associated with some
medical adhesives contributes to the occurrence of
skin injuries associated with medical adhesives, such
as blisters*?), Edema is found to weaken the junction
between the dermis and epidermis, increasing the risk of
injury during removal of the medical adhesive®.

In this study, it was also identified that hematoma
was a predictive factor for developing MARSI. This is
usually caused by the rupture of blood vessels that cause
small hemorrhages under the skin and lead to a reduction
in the supply of oxygen and nutrients, which increases
skin fragility and can favor the risk of injuries*?1-22, In the
literature, the presence of hematoma was not identified
as a risk factor for the development of MARSI, a fact that
was refuted in this study.

Another predictive factor for MARSI found in
this study was decreased turgor. This is indicative of
dehydrated and dry skin due to reduced production of
sebaceous and sweat glands, which increases the risk
of impaired skin integrity?2-23, Turgor is particularly
important in skin assessment, since specific Nursing
interventions for the prevention of MARSI, according to
the skin type, must be prescribed and implemented®.

In clinical health care settings, some medical devices
such as the PVC are routinely used and require repeated
applications and removal of medical adhesives for their
fixation on the patients’ skin. In this sense, the risk of
impaired skin integrity is increased, especially in the case
of critical cancer patients(*'-12, The association between
skin antisepsis and adhesive selection and fixation
increases the risk of injuries due to medical adhesives.
We know that antimicrobial skin preparation is valuable in
the antisepsis process; however, it modifies the microbiota
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and, consequently, the pH of the skin, in addition to a
mechanical friction process in the use of these preparations
under the skin, which causes friction on its surface“®.
The repercussion of this effect on the potentiation of the
harms to the skin is not yet fully understood, with lack
of studies for its measurement.

It is verified that the predictive factors for medical
adhesive-related skin injury in the PVC fixation region
found in this study are considered as potential for changing
adhesion between the skin and the medical adhesive,
making it stronger than the fixation of skin cells to the
skin. Cohesive failure occurs when the adhesive strength
exceeds that of the interactions between the several skin
layers. As a result, the epidermal layers get separated or
the epidermis completely separates from the dermis®.

Despite the relevance of extrinsic factors related
to MARSI, such as the type of adhesive and method of
removal and fixation of such input, it is perceived that
individual intrinsic characteristics need to be considered,
as they interfere with tissue structuring and with the
dermal-epidermal junction.

The following were identified as limitations of this
study: the fact that the techniques for applying and
removing the medical adhesive were not evaluated, in
addition to the analysis of the use of the “Protocol of care
measures with peripheral venous access” in the clinical
practice. It is recommended that tests to evaluate allergy
to the adhesives to be standardized in the institutions
be routinely employed for the patients, since allergic
reactions are common.

In addition to that, given that the study setting was
an ICU of a large-size cancer hospital and that this may
not represent the profile of the patients in other care
settings, subsequent research studies are suggested in
order to establish incidence values and risk factors for
MARSI and to enable comparative studies in different care
settings and with different populations.

MARSI is an adverse event that has major
implications for patient safety and for the quality of
Nursing care provided, with ethical and legal implications
for both professionals and institutions. In this sense, the
study collaborates with the Nursing practice in the care of
cancer patients hospitalized in ICUs and who may suffer
from the possibility of developing these injuries. Thus, it
shows the importance of careful skin evaluation, especially
for patients with PVC protected by medical adhesives,
since these can lead to skin injuries.

Conclusion

In this study, an incidence of medical adhesive-
related skin injury at the PVC insertion site of 31.0% was
found, as well as an incidence density of 3.4 cases per
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100 people-days. The predictive model in the multivariate
analysis consisted of the decreased turgor, presence of
bruises and edema variables.

Medical adhesive-related skin injury at the PVC
insertion site has a high incidence in critical cancer
patients and is associated with decreased turgor, presence
of hematoma and edema in these individuals.

Thus, the study is valuable insofar as the clinical
evidence generated can favor the clinical practice in the
assistance provided to patients at risk of impaired skin
integrity.
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