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Abstract  
The aim is to estimate the hospital costs of pressure-wound treatment and to review the literature regarding the injuries 
prevention. Descriptive and retrospective study, from March to December 2015, including 58 patients, with a total of 87 
pressure injuries, in a hospital unit in Niterói, Rio de Janeiro. Visits were made to the sectors identifying patients with 
pressure injury and the used technologies, and elaboration of a cost sheet and we reviewed the pressure injure 
prevention methods. An average daily cost per patient of $ 14.24 was found and a total cost of $ 2992.03 for these 
treatments. The pressure lesion treatment had a high cost and demanded an increase in the hospitalization time. The 
literature review showed possible models to be adopted to act in the pressure injuries prevention, which can reduce 
hospitalization time and save resources. 
Keywords: Pressure Ulcer; Costs and Cost Analysis; Disease Prevention. 
 
Resumo 
O objetivo é estimar o custo hospitalar do tratamento da lesão por pressão e rever a literatura a respeito da prevenção 
de tais lesões. Estudo descritivo, retrospectivo, de março a dezembro de 2015, incluindo 58 pacientes, com um total de 
87 lesões por pressão, em uma unidade hospitalar de Niterói, Rio de Janeiro. Foram realizadas visitas aos setores 
identificando pacientes com lesão por pressão e as tecnologias utilizadas, e elaboração de planilha de custos e revisamos 
os métodos de prevenção à lesão por pressão. Foi encontrado um custo médio diário por paciente de $ 14,24 e um custo 
total de $ 2992,03 para estes tratamentos. O tratamento da lesão por pressão teve um alto custo e exigiu aumento no 
tempo de internação. A revisão da literatura evidenciou modelos possíveis de serem adotados para atuar na prevenção 
das lesões por pressão, os quais podem diminuir o tempo de internação e economizar recursos. 
Palavras-chave: Lesão por Pressão; Custos e Análise de Custo; Prevenção de Doenças.  
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Introduction 
The National Pressure Ulcer Advisory Panel 

(NPUAP), along with other international 
governmental and private organizations, is 
responsible for the development and 
dissemination of international guidelines for the 
pressure injuries’ prevention and treatment, 
adapted for use in accordance with the reality of 
different countries. In April 2016, the terminology 
of Pressure Ulcer (PU) and for Pressure Injury (PI) 
was changed, in the definition of the term, in 
addition to updating the classification system and 
PI stages(1). 

PI is defined as tissue damage in whole or 
ulcerated skin, underlying soft tissues and/or 
mucous membrane, usually located on bone 
prominence, which can cause pain. The PI 
occurrence is related to the hospital products’ use 
and/or as a result of intense or prolonged tissues 
pressure associated with exposure to shear forces. 
The tissue tolerance to exposure to extrinsic 
factors may be affected by the patient's clinical 
conditions such as: body temperature, nutritional 
status, tissue perfusion, comorbidities, among 
others(1). 

Extrinsic factors may or may not be 
associated with intrinsic factors in the pressure 
injury development, however, their occurrence is 
considered an adverse event that can cause 
irreversible damage to the patient(2). The provision 
of safe and quality care is directly related to the 
systematized care management actions 
implementation, which require planning, 
organization, execution and continuous evaluation 
of the care given to hospitalized patients. 

 Pressure injuries are a health problem that 
requires comprehensive care and coordination of 
care at all complexity levels, which involves the 
commitment of managers and professionals in the 
implementation of an Institutional Program of 
Permanent Education aimed at training the health 
team and nursing services to provide safe and 
quality care to patients with lesions and/or those 
at risk of developing skin lesions(3). 

The pressure injuries’ incidence and 
prevalence are indicators used by the World Health 
Organization (WHO) to determine the quality of 
care provided. Approximately 95% of PIs are 
preventable, so it is essential to use all available  

 
means to perform effective care, 

implementing measures for prevention and 
treatment of already established pressure 
injuries(4).  

Among the treatments that generate high 
costs for health institutions, there are those for 
skin lesions, especially those caused by pressure(5). 
Hospitalized patients with PI present an 
epidemiological potential to increase 
hospitalization time and, consequently, increase 
the final cost of the provided care, due to the high 
risk of hospital infections, besides physical 
impairment which can lead to psychosocial 
disorders. 

The study development justification was 
anchored in the fact that despite the case that 
pressure injuries are considered avoidable 
incidents, studies focused on the cost analysis of 
the technologies used to treat this injury type show 
that Brazilian hospitals in different country regions 
show a high incidence of PI, ranging from 6% to 
66.6% according to the hospitalization care profile 
units and the epidemiological profile of the 
patients(6). 

The present study becomes relevant to the 
debate on the methods and materials’ suitable use 
for the pressure injury prevention and treatment. 
This is because this discussion type is still incipient, 
with few high quality studies that support a 
scientific recommendation(7). 

Based on the foregoing, the objective of 
this study was to estimate the hospital treatment 
cost of pressure lesions and to review the literature 
regarding the lesions prevention.  
 
Method 

A descriptive, retrospective study was 
carried out on visits to the hospitalization sectors 
of the Carlos Tortelly Municipal Hospital of the 
Municipal Health Foundation of Niterói 
(MHF/Niterói), Rio de Janeiro. It is a Porte II 
Hospital, classified as a Medium Complexity Care 
characterized by presenting a set of actions and 
outpatient and hospital services that aim to 
address the main health problems of the host city 
population, as is the Niterói municipality case and 
the attached municipalities. Data collection took 
place from March to December 2015, twice a week 
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by three researchers and one scholar, with 
treatments follow-up of and data collection of 
medical records. 

The visits made possible the 
operationalization of four stages adapted from the 
ABC - Activity-Based Costing methodology(8): I - 
Identification of patients with PI; II - Lesion 
characteristics mapping - classification according 
to staging defined by NPUAP(1); III - Health products 
identification, including type of technology, used 
for the PI treatment; IV - Preparation of minimum 
and maximum expenses and costs sheet for PI 
treatment according to mapped characteristics. 

 The study included patients hospitalized in 
three clinical wards (W1, W2, W3); Intensive Care 
Center (ICC); AIDS ward; green, yellow and red 
(emergency) rooms, which presented pressure 
injuries at hospital admission or that they acquired 
during hospitalization, regardless of sex and age. 
Patients with any lesion type or no pressure lesion 
were excluded. Thus, the study sample consisted of 
58 patients, with a total of 87 pressure lesions.  

  It was estimated the individual cost of 
each patient regarding the values by means of the 
product of the quantity and its purchase price. This 
evaluation was based on the values used by the 

hospital institution. We statistically analyzed the 
data from the mean values and standard deviation 
calculation. We review the literature on methods 
and materials that propose the pressure injuries 
prevention. 

The study development is a research 
part/extension of the project, developed since 
2010 in the Health Network of the Niterói City, 
entitled "Management of Nursing Care for Patients 
with Skin Lesions", and based on the principles of 
Resolution No. 466/2012 of the National Health 
Council for Research on Human Beings, approved 
by the Research Ethics Committee of the Antônio 
Pedro University Hospital CAAE No. 
2892.0.000.258-10-08. 
 
Results 

In a nine-month period, 95 patients with 
cutaneous lesions were collected, with a total of 
128 (100%) cutaneous lesions, of which 87 (68%) 
presented pressure lesions at hospital admission or 
developed during hospitalization and, 41 (32%) 
patients presented other types of lesions (venous 
ulcers, diabetic foot, among others), being 
excluded from the study sample as shown in Table 
1. 

 

                                               Table 1. Patients with skin lesions. Niterói, RJ, Brazil, 2016. 

Ward Patients with 
skin lesions 

Pressure Injury Venous ulcer Diabetic foot Others 

Ward 1 26 22 07 02 0 
Ward 2 21 16 03 04 04 
Ward 3 25 15 05 03 08 
SIDA 01 01 0 0 0 
ICC 06 08 0 0 0 
Green room 12 16 01 01 03 
Yellow room 02 05 0 0 0 
Red room 02 04 0 0 0 
Total  95 87 16 10 15 

                                                                               Source: survey data. 

 
In all hospital sectors, the following 

technologies were used for the patients with 
pressure injury, their cost and healing result, 
shown in Table 2. 

 
 
                                  Table 2. Used technologies, costs and healing. Niterói, RJ, Brazil, 2016. 

Patients 
    N (%) 

Used technology 
(Unit cost) 

Healing 
(9 months) 
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34 (39%) Collagenase ($ 6,99) 
 

There was no result  

23 (26%) EFA ($ 9,57) 
 

There was no result  

20 (23%) Hydrogel ($ 43,70) 
 

There was no result  

10 (12%) Silver Sulfadiazine 1% ($ 8,20) 
 

There was no result  

                                                                            Source: survey data. 
 

As for the used technologies’ cost, they 
were calculated in two moments: first the total 
value of each one per day for each patient, and in 
the second moment the total long-term cost, a 

nine months’ period, being the study sample time, 
for each patient, the results are presented in Table 
3.

 
 
                                           Table 3. Cost-related variables. Niterói, RJ, Brazil, 2016. 

Variable Average ($)  Standard Deviation 

Used treatment cost 14,24 4,81 

Used treatment total cost 2992,03 1010,84 

                                                                             Source: survey data. 
 
Discussion 

This sample showed that patients with 
pressure lesions are those with higher incidence in 
relation to other types of lesions, requiring an 
increase in length of hospital stay with negative 
outcome, non-healing or incomplete wound 
healing at discharge. 

It is also highlighted that the lack of clinical 
protocols, human capital training and discontinuity 
in the inputs supply were factors that directly 
impacted in the pressure injuries treatment. 

The treatment cost average was $ 2992.03 
representing only part of the pressure injuries 
treatment, which starts in primary health care, 
sometimes drags on for months or years, goes 
through repeated hospital admissions and extends 
indefinitely with high rates of reappearance(9). 

Therefore, the best way is to prevent 
pressure injury. To this extent, the most effective 
measure is to adopt techniques that avoid the 
initial lesions on the skin, cracks, fissures, 
excoriations and callosities, which may, and tend to 
evolve to the lesions appearance(10). 

Studies have shown that costs related to 
the treatment of patients with pressure injuries are 

significantly higher than the costs generated by 
basic preventive measures. The total cost of 
treating an inpatient pressure injury can range 
from $ 2,000 to $ 70,000 per injury. In addition, the 
pressure injury existence is a risk factor for death 
in the hospitalized patient, and increases the 
length of hospital stay. In the United States, 
between 1990 and 2001, of all deaths reported in 
the country, 0.4%, 114,380 deaths, were related to 
pressure injury(11-12). 

The pressure injury prevention measures 
are relatively simple and inexpensive(13). Preventive 
recommendations were instituted by some nurses 
in their daily practice in the early detection and to 
avoid the pressure injuries appearance. Nursing 
interventions related to prevention should address 
aspects, such as: skin care, use of emollients for 
hydration, use of devices for urinary incontinence 
and bladder reeducation, bed positioning, daily 
skin observation, hygienic care, rich diet in vitamins 
and proteins at the first signs of pressure injury, 
according to the age and clinical condition of each 
patient(14). 

Nursing interventions should be 
reinforced, such as bed mobilization, 
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multiprofessional staff interacting in planning 
educational activities, managing pain, raising the 
head of the bed up to 30 °, developing 
rehabilitation programs for clients with spinal cord 
injury, conducting nursing research approaching 
risk factors, pressure injuries prevention 
knowledge of the injuries’ prevalence in general 
hospitals and use of new technologies in 
prevention and treatment(15). 

Studies emphasize the application of a 
protocol for the pressure injuries prevention it 
should contain information on client identification, 
risk assessment scale for development of pressure 
lesions, demonstration of areas susceptible to 
injuries, skin modifications registration, following 
the stages of pressure lesions and prevention 
guidelines(16). 

Predictive assessment of the pressure 
injury risk development allows the 
multidisciplinary team to identify the most 
susceptible individuals and to implant or intensify 
the necessary preventive measures. It also allows 
for a more effective treatment planning and 
reduces the possibility of complications and 
failures. The Braden Scale, created in 1984, 
consists of six subscales that evaluate sensory 
perception, activity level, mobility, nutritional 
status, presence of moisture, and exposure to 
shear and friction forces. For each item, notes are 
assigned, and the sum of the six notes constitutes 
a risk score for the pressure injury development(17). 

A study(18) shows that 94.4% of patients 
with pressure lesions were at high risk for the 
pressure injury development and patients with 
high risk in the Braden Scale total score were 25.5 
times more likely to develop pressure injury than 
low risk patients due to comorbidities and severity 
in their general state. It was observed that 40% of 
the pressure lesions developed on the fourth day 
of hospitalization and 90.4% of the total pressure 
injuries during the first 15 days of hospitalization, 
corroborating once again with the literature, which 
establishes the first 15 days of hospitalization as 
determinants for the pressure injuries 
development. When looking for the most 
important risk factors, in the establishment of the 
total mean scores obtained in the Braden Scale, 
humidity, sensory perception and mobility 
occupied the first, second and third places, 

respectively. These results emphasize the need to 
reinforce specific guidelines, with a view to 
prioritizing care and optimizing resources(19). 

A prevention program developed at a 
hospital in Chile has shown that it makes it less 
costly to comply to prevention than to institute it 
than treatment with the already presented injury. 
In 1995, expenditures totaled US $ 240.00, and 
after the installation of the program in 1997-1998, 
expenses were reduced to US $ 11,000, with a 
cost/benefit ratio of 1/21(20). 

Studies show that nursing care provided to 
patients with pressure injuries should also involve 
knowledge of the political aspects and financial 
costs of treatment for injuries, as well as 
psychological and emotional changes, 
complications resulting from infection and 
prolonged hospitalization. 

Pressure injuries cause pain and emotional 
imbalances, risk of developing infections, loss of 
functionality, or withdrawal from work, the latter 
causing financial losses and treatment costs to the 
Government and the patient. For these reasons, 
the creation of preventive programs and 
committees with the objective of reducing the 
pressure injuries institutional incidence, as well as 
the costs of prevention and treatment(20). 
 
Conclusion 

The studied sample pointed out that the 
pressure lesion has a higher incidence than other 
types of lesions. It required an increase in 
hospitalization time, and the cases had a negative 
outcome due to non-healing or incomplete healing 
of the lesion at discharge. The estimated total cost 
of $ 2992.03 for hospital treatment over a 9 
months’ period. 

In evaluating the literature related to the 
prevention and treatment of pressure injuries 
performed by nurses, it was observed that the 
studies revealed the importance of nurses 
performing and implementing measures to 
prevent pressure injuries. The studies covered 
topics such as cost-benefit of treatment, 
preventive measures, nursing interventions, risk 
prediction scale such as Braden's, development of 
protocols to follow up patients in prevention, 
improving the follow-up of patients at pressure 
lesions’ risk development.  
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Future research certainly deserves to be 
performed to better identify the most important 
risk factors in the development of pressure injury 
at different stages. Further research is needed on 
the establishment of Braden scale cut-off scores 
for specific populations, units and services, as well 
as on the cost/effectiveness of prevention versus 
pressure injuries treatment cost, still incipient in 
our setting. From there, it is possible that everyone 
can contribute to the deepening of knowledge and, 
above all, the delineation of nursing as a science. 
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