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Nursing interventions and outcomes for pressure ulcer risk in 
critically ill patients

Intervenções e resultados de enfermagem para risco de lesão por pressão em pacientes 
críticos

Luana Nunes Caldini1, Renan Alves Silva1, Geórgia Alcântara Alencar Melo1, Francisco Gilberto Fernandes 
Pereira2, Natasha Marques Frota3, Joselany Áfio Caetano1

Objective: to establish relationships between nursing interventions and outcomes for the diagnosis Pressure 
ulcer risk in critically ill patients. Methods: longitudinal study of 63 patients in an intensive care unit. An 
instrument with clinical data of patients and the Braden Scale were used. The cross-mapping technique was 
used to establish the nursing interventions and outcomes for each risk factor. Results: four intervention/
outcome relationships were found for sensory perception; 11 for moisture; five for activity; six for nutrition; 
four for mobility; and three for friction/shear. Conclusion: thirty-three relationships related to the observed 
risk factors were found, with higher frequency of moisture. The relationships found with moisture were: urinary 
elimination, response to medication, wound healing: secondary intention, self-care: bathing, fluid, electrolyte 
and acid-base balance, intestinal continence and tissue integrity: skin and mucous membranes.
Descriptors: Nursing Process; Nursing Care; Pressure Ulcer; Risk Factors; Intensive Care Units; Critical Care.

Objetivo: estabelecer relações entre as intervenções e os resultados de enfermagem para o diagnóstico Risco 
de lesão por pressão em pacientes críticos. Métodos: estudo longitudinal, realizado com 63 pacientes, em 
uma unidade de terapia intensiva. Utilizou-se um instrumento com dados clínicos do paciente e a Escala de 
Braden. Realizou-se a técnica de mapeamento cruzado a fim de estabelecer os resultados e as intervenções de 
enfermagem para cada fator de risco. Resultados: encontraram-se quatro relações intervenções/resultados 
para percepção sensorial; 11 para umidade; cinco para atividade; seis para nutrição; quatro para mobilidade; 
e três para fricção/cisalhamento. Conclusão: identificaram-se 33 relações direcionadas aos fatores de risco 
observados, com maior frequência para umidade. As relações estabelecidas para a umidade foram: eliminação 
urinária, resposta à medicação, cicatrização de feridas: segunda intenção, autocuidado: banho, equilíbrio hídrico, 
equilíbrio eletrolítico e ácido-base, continência intestinal e integridade tissular: pele e mucosas. 
Descritores: Processo de Enfermagem; Cuidados de Enfermagem; Lesão por Pressão; Fatores de Risco; 
Unidades de Terapia Intensiva; Cuidados Críticos.
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Introduction

NANDA International defines Pressure ulcer 
risk (00249) as a state of vulnerability of cellular da-
mage in the skin and underlying tissue resulting from 
compression of soft tissue, usually over a prominent 
bone, for a period of time that may cause local ische-
mia and, consequently, necrosis(1). Although pressure 
ulcers are widely discussed in the literature and in the 
practice of care, there are still high levels of incidence 
and prevalence of pressure injuries, directly affecting 
the care dynamics and quality of life of patients at risk 
or with an already established injury(2).

In this sense, knowing the risk factors aids in 
the accurate judgment for diagnostic inference and 
optimizes the nurses’ clinical decision making, as well 
as direct preventive nursing interventions to decrease 
the incidence of this aggravation and obtain positive 
health outcomes.

Thus, the incorporation of nursing interven-
tions/outcomes aimed at preventing pressure ulcers 
during hospitalization should be considered by nur-
ses and their teams because they can benefit patients 
and reduce treatment costs(3).

NANDA International points out that each nur-
sing diagnosis to be included in the taxonomy must 
undergo a validation process, structured in the follo-
wing phases: review of the diagnosis; decision on the 
type of diagnosis; choice of statement; definition of 
the diagnosis based on bibliography; identification 
of defining characteristics and of related and risk fac-
tors; preparation of a bibliographic review to support 
the inclusion of the diagnosis; and provision of exam-
ples of nursing outcomes and interventions for the 
proposed diagnosis(3). In this sense, it is fundamental 
to identify the nursing outcomes listed in the Nursing 
Outcomes Classification (NOC) and the nursing inter-
ventions listed in the Nursing Interventions Classifica-
tion (NIC).

There is a shortage of studies addressing the 
present theme using standardized nursing langua-
ge directed at intensive care unit patients at risk of 

pressure ulcer(4). The establishment of relationships 
between nursing interventions and outcomes of the 
diagnosis Pressure ulcer risk is, therefore, a time-
ly goal, since it will provide a better support for the 
systematization of nursing care. Therefore, this study 
aimed to establish relationships between nursing in-
terventions and outcomes for the diagnosis Pressure 
ulcer risk in critically ill patients.

Métodos

Longitudinal study with a quantitative approa-
ch developed at a clinical intensive care unit in a uni-
versity hospital in northeast Brazil between March 
and October 2014. The study population was compo-
sed of patients hospitalized in this period.

Sampling was performed for convenience and 
included 63 patients who met the inclusion criteria: 
18 years old or older; absence of pressure ulcer upon 
admission; score ≤16 in the Braden Scale, a score that 
indicates the risk of pressure ulcer due in adults; and 
hospitalization for more than 48 hours. The exclusion 
criteria were: patients admitted only for maintenance 
of organ vitality when brain death was diagnosed.

The following instruments were used to collect 
data: a form with data on social variables (sex and 
age) and clinical variables (pre-existing chronic disea-
ses, use of sedatives, cause of hospitalization, length of 
stay in the intensive care unit, use of vasoactive drugs, 
and bladder elimination devices) of the patients; and 
the Braden Scale. For the interpretation of the Braden 
Scale, the risk levels proposed by the authors of the 
scale were adopted in this study, namely: low risk > 
16 points; moderate risk = 12 to 15; and high risk ≤ 
11(5-6). The subscales Sensory Perception, Activity, 
Mobility, Moisture and Nutrition had scores between 
one (less favorable for preserved skin) and four (more 
favorable for preserved skin), while in the case of fric-
tion and shear, the score ranged from one to three; the 
lower the number, the greater the impairment. The 
maximum possible sum is 23(5).

Data were collected mostly in the morning, in 
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alternate days of the week, preferably during bathing 
in order to allow better visualization of the areas of 
pressure ulcer risk, and to avoid interfering with the 
routine of the unit. However, nurses in the sector eva-
luated the skin at daily basis. A minimum of seven as-
sessments were performed during the hospitalization 
period, and patients were followed up until discharge.

The nursing diagnosis Pressure ulcer risk was 
analyzed according to the factors listed in the Braden 
Scale. Then, the relationships between the expected 
outcomes based on the NOC(6) and the nursing inter-
ventions, according to the NIC(7), were established for 
each factor in the scale. In order to perform this step, 
nursing interventions and outcomes related to pres-
sure ulcer prevention were cross-mapped(8) with the 
NOC and NIC, according to the level of relatedness of 
the interventions and outcomes of each risk factor of 
the Braden Scale.

This technique of analysis consists in compa-
ring data to identify similarity and validate objects 
of study in different contexts, and can be performed 
in three steps: identification of nursing prescriptions 
and goals linked to the selected risk factors and rela-
ted to the development of pressure ulcer; comparison 
of each prescribed nursing care measure with inter-
ventions listed in the NIC and nursing goals with ou-
tcomes listed in the NOC; and organization of a list of 
NOC interventions and NIC outcomes for each risk fac-
tor studied(8). The Statistical Package for Social Scien-
ces version 21 was used to calculate the percentages, 
means and standard deviations of the dependent va-
riables.

The study complied with the formal require-
ments contained in the national and international 
regulatory standards for research involving human 
beings.

Results

 The majority of the patients were female 
(61.9%) and had a mean age of 56.9 years (± 17.28). 
The minimum and maximum ages were 19 and 87 ye-

ars, respectively. The main reason for hospitalization 
was liver diseases (39.7%), coming from a medical cli-
nic unit (73.0%). As for length of hospital stay, a mean 
of 8.29 days was observed, with a period of hospitali-
zation between two and 10 days, with a minimum and 
maximum time of two and 33 days, respectively.

 Most of the patients who were at high risk 
used sedative medications (31.8%) and long-term 
bladder catheter (42.8%). In the first assessment of 
Pressure ulcer risk during hospitalization, there was a 
predominance of patients at high risk (54.0%). Howe-
ver, there was a higher number of patients at low and 
high risk at discharge, as evidenced by the increased 
scoring, with values of three and four in the factors.

 The items that presented the worst Braden 
scale scores were Activity, with 100.0% “bedridden”; 
and 60.3% presented “greater possibility” of friction 
and shear, justified by the lack of active mobilization 
of the patients, with perceptible adverse events cau-
sed by these mechanical forces, as well as the item Nu-
trition (52.4%), since most were in zero diet, parente-
rally or enterally fed, or did not accept the full oral diet 
(Table 1).

Table 1 - Braden scale scores, per item, in the first and 
last assessment (n = 63)

Variables

Braden scale scores
1

n (%)
2

n (%)
3

n (%)
4

n (%)
First assessment (admission)

Sensory perception 22 (34.9) 9 (14.3) 16 (25.4) 16 (25.4)
Moisture 3 (4.8) 52 (82.5) 8 (12.7) -
Activity 63 (100.0) - - -
Nutrition 33 (52.4) 20 (31.7) 7 (11.1) 3 (4.8)
Mobility 27 (42.9) 19 (30.2) 16 (25.4) 1 (1.6)
Friction and shear * 38 (60.3) 23 (36.5) 2 (3.2) -

Last assessment (discharge)
Sensory perception 11 (17.4) 11(17.4) 19 (30.2) 22 (35)
Moisture 1 (1.6) 40 (63.4) 15 (23.8) 7 (11.2)
Activity 48 (76.3) 10 (15.9) 5(7.8) -
Nutrition 28 (44.4) 16 (25.4) 12 (19.1) 7 (11.1)
Mobility 19 (30.1) 15 (23.8) 21 (33.4) 8 (12.7)
Friction and shear * 30 (47.6) 25 (39.7) 8 (12.7) -

* The subscale has a classification up to score three

After assessment of the patients using the Bra-
den Scale, the prevalence of the nursing diagnosis 
Pressure ulcer risk was 82.6% in the first assessment, 
considering cases of high and moderate risk, and 
74.1% in the last clinical assessment (Table 2).
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Table 2 - Classification of the pressure ulcer risk and 
development of pressure ulcer according to admission 
and discharge/death (n = 63)

Braden assessment
Pressure ulcer risk

High Moderate Low Total

Admission 34(54) 18 (28.6) 11 (17.5) 63(100.0)

Discharge 28 (51.9) 12 (22.2) 14 (25.9) 54 (100.0)

Death 5 (55.6) 2 (22.2) 2 (22.2) 9 (100.0)

The majority of patients were discharged from 
the hospital due to a favorable condition (85.7%), with

Risk factors Nursing outcomes (NOC) Nursing interventions (NIC)

Sensory perception

Neurological status: peripheral (0917) Peripheral sensitivity control (2660)
Risk control (1902) Pressure Control (3500)
Tissue integrity: skin and mucous membranes (1101) Skin care: topical treatment (3584)
Risk detection (1908) Pressure ulcer prevention (3540)

Moisture

Urinary elimination (0503)
Catheter care: urinary (1876)
Care with the perineum (1750)

Response to medication (2301) Control of medications (2380)
Wound healing: secondary intention (1103) Care with injuries: closed drainage (3662)
Self-care: bathing (0301) Bathing (1610)
Fluid balance (0601) Electrolyte monitoring (2020)
Electrolyte and acid-base balance (0600) Hydroelectrolytic control (2080)
Intestinal Continence (0500) Care with intestinal incontinence (0410)
Tissue integrity: skin and mucous membranes (1101) Skin supervision (3590)
Self-care: bathing (0301)
Self-care: hygiene (0305)

Self-care assistance: bathing / hygiene (1801)

Urinary incontinence (0502) Care with urinary incontinence (0610)

Activity

Locomotion: walking (0200)
Mobility (0208)

Exercise therapy: walking (0221)

Rest (0003) Care with bed rest (0704)

Body positioning: self-initiated (0203)
Positioning (0840)
Positioning: wheelchair (0846)

Body mechanics performance (1616) Promotion of exercise (0200)

Nutrition

Weight: body mass (1006) Nutritional control (1100)
Nutritional status: biochemical indicators (1005) Nutritional monitoring (1160)
Gastrointestinal Function (1015) Administration of total parenteral nutrition (1200)
Nutritional status (1004) Nutritional therapy (1120)
Self-care: feeding (0303) Self-care assistance: feeding (1803)
Intestinal elimination (0501) Control of diarrhea (0460)

Mobility

Body positioning: self-initiated (0203) Positioning (0840)
Joint movement (0206) Exercise therapy: joint mobility (0224)
Coordinated Movement (0212) Exercise therapy: muscle control (0226)
Body mechanics performance (1616) Exercise promotion: stretching (0202)
Tissue integrity: skin and mucous membranes (1101) Prevention of pressure ulcer (3540)

Friction and shear
Tissue integrity: skin and mucous membranes (1101) Prevention of pressure ulcer (3540)
Risk control (1902) Pressure control (3500)
State of comfort: physical (2010) Massage (1480)

Figure 1 - Relationship between NOC outcomes and NIC interventions for the nursing diagnosis Pressure ulcer 
risk according to the Braden Scale

a pressure ulcer risk of 74.1%. It was also verified that 
27.8% of the patients who were discharged by favora-
ble condition developed the outcome of the diagnosis; 
whereas, 22.2% of the patients who died had develo-
ped pressure ulcer.

When considering the risk factors based on the 
Braden Scale items, the relationships between expec-
ted nursing outcomes and interventions were establi-
shed (Figure 1). It was found that some risk factors 
presented common nursing interventions and outco-
mes, due to the association with pressure ulcer risk of.
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Discussion

A limitation of the study is the low sample cove-
rage and the geographical and institutional restriction 
with which the research was conducted, representing, 
therefore, a local reality in which the nursing process 
in critical units is in the phase of implantation.

In the assessment of the skin, there was a pre-
dominance of patients with thin and swollen skin, thus 
at risk of developing pressure ulcer. A study carried 
out in the critical care units of a hospital showed that 
the majority of the patients had skin changes, with a 
prevalence of patients with pale and dry skin(9).

According to an integrative review on pressu-
re ulcer risk assessment, the Braden Scale serves as 
a predictive instrument to infer this diagnosis(10), eva-
luating items such as sensory perception, nutrition, 
moisture, activity, friction and shear and mobility. In 
fact, the use of the Braden scale is highlighted as an 
important strategy in the prevention of pressure ul-
cers in critical units(5).

The subscale sensory perception can be altered 
by the use of drugs, causing a reduction in the sensa-
tion of pain and discomfort, as well as a stimulus to 
change position to relieve the areas exposed to exces-
sive pressure, what makes them more susceptible to 
the formation of ulcers. It was observed in the study 
that the majority of patients at risk of pressure ulcer 
had completely impaired sensory perception, and 
thus unable to indicate points of discomfort caused by 
pressure. The item sensory perception was also poin-
ted out in another research as the one posing the gre-
atest risk among the patients who developed pressure 
ulcer(11).

In a study carried out in the intensive care 
unit of a school hospital, it was observed that 77.8% 
of the evaluated patients were at high risk for deve-
loping pressure ulcer according to the Braden scale 
in the subscales sensory perception, moisture and 
mobility(12). A Brazilian study reported the occurren-
ce of pressure ulcers in public and private hospitals, 

according to Braden subscales, and showed a statis-
tically significant association between development 
of pressure ulcer and complete limitation of sensory 
perception(13).

In the subscale activity, it was observed that all 
the patients were bedridden. This finding was similar 
to another study, in which the incidence of bedridden 
patients who developed pressure ulcer was 82.6%. 
That study also reported that all patients were res-
tricted to the bed, to the chair and with difficulty to 
change position should be considered patients at risk 
in the risk assessment(13).

As for mobility, the patients were completely 
immobilized on admission. As a consequence, they 
were at a higher risk of developing pressure ulcer. 
This cause-effect relationship is characterized as an 
expected outcome that greatly enhances the develo-
pment and worsening of the lesions under study(14). 
Decubitus changes and stretching techniques of the 
upper and lower limbs were decisive for modifying 
the level of impairment of mobility: from completely 
immobile to very limited and slightly limited.

The subscale Friction and shear evaluates the 
movement of the patient regarding the ability to leave 
the skin clear of contact with the surface of the bed or 
the chair when moved alone or with help(5). The per-
formance of decubitus changes, the stimulus to active 
movement and the assistance in passive movement; 
promotion of comfortable position to the patient; as-
sistance in ambulation and raising of the lower limbs 
were observed among the care measures carried out 
to reduce the risk of the factors related to activity, mo-
bility, friction and shearing(15).

Regarding the item moisture, the present stu-
dy found a predominance of patients scoring two. 
This fact may be related to skin exposure to moisture, 
mainly to urine and faeces, associated with abrasion 
forces such as friction and shear, which predispose 
to increased irritation, maceration and ulceration(16). 
Among the nursing interventions directed to the risk 
factor moisture, there were: care with catheters: uri-
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nary; care with the perineum; control of medications; 
care with injuries: closed drainage; bathing; elec-
trolyte monitoring; hydroelectrolytic control; care 
with intestinal incontinence; skin supervision; self-
-care assistance: bathing/hygiene; and care with uri-
nary incontinence.

In a study of content validation of nursing in-
terventions directed at patients at risk of developing 
pressure ulcer, the interventions that presented a re-
lation with moisture were: skin supervision, bathing, 
care with urinary incontinence. Contradictory results 
were found in the literature, where the electrolytic 
control, hydroelectrolytic control, and control of me-
dications were discarded in a the scenario of practice 
with patients at risk of developing pressure ulcer(17).

Moisture is observed to behave as one of the 
determinants factors for pressure ulcers, a condition 
that makes the skin more fragile and susceptible to 
friction and maceration. Moisture, whether derived 
from products or physiological secretions and fluids, 
causes softening and maceration of the skin, reducing 
the tensile strength of the skin, making it fragile to 
compression, friction and shear, besides promoting 
the growth of microorganisms that harm its integri-
ty(10).

Therefore, care with urinary catheter and re-
lated injuries is highly recommended, as well as clo-
sed drainage in intestinal incontinence and urinary 
incontinence as priority interventions to decrease or 
minimize the risk of pressure ulcers in critically ill 
patients. Moreover, moisture was the risk factors that 
presented a higher percentage of preventive interven-
tions(17).

In the item Nutrition, the following nursing in-
terventions were identified: nutritional control; nutri-
tional monitoring; administration of total parenteral 
nutrition; nutritional therapy; self-care assistance: 
feeding; and control of diarrhea. Similar results were 
found in another study, whose intervention nutritio-

nal therapy was identified as a priority, while nutri-
tional control, administration of total parenteral nu-
trition and control of diarrhea were suggested(17).

The analysis of the current edition of the Nur-
sing Interventions Classification shows no connection 
between the intervention Pressure ulcer prevention 
and the nursing diagnosis Impaired physical mobility, 
although they are related to the positioning and rest. 
Therefore, it is recommended that Pressure ulcer pre-
vention be considered a suggested rather than optio-
nal intervention.

The study made it possible to observe that nur-
sing interventions and outcomes should be directed 
towards observable risk factors, aiming at breaking 
the chain of risk or minimizing possible adverse 
events during hospitalization. As implications for 
clinical practice, the study identified the most appro-
priate nursing interventions for the planning of pre-
ventive measures for patients at risk of developing 
pressure ulcers.

Conclusion

Based on the cross-mapping, there were four 
intervention/outcome relationships for the risk factor 
of sensory perception; eleven for moisture; five for ac-
tivity; six for nutrition; four for mobility; and three for 
friction and shear. The main risk factor was moisture, 
the following expected results: urinary elimination, 
response to medication, wound healing: secondary 
intention, self-care: bathing, fluid balance, electrolyte 
and acid-base balance, intestinal continence and tis-
sue integrity: skin and mucous membranes, self-care: 
hygiene, urinary continence, locomotion: walking, 
mobility, rest, body positioning: self-initiated, body 
mechanics performance, weight: body mass, nutri-
tional status: biochemical indicators, gastrointestinal 
function, nutritional status, self-care: feeding, and in-
testinal elimination.
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