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Abstract
Objective: Evaluate the effectiveness of transparent polyurethane film in prevention of pressure ulcer of the 
calcaneus. 
Methods: A sample of  100  patients enrolled in  a  non-randomized controlled trialreceived  a  paired 
analysis of both calcaneus areas; each received the experimental intervention on the left heel and the control 
intervention on the right heel (clinical guideline only), constituting a total of 200 heel sites for analysis. 
Results: The incidence of pressure ulcers was 32%, with 6% occurring in the experimental intervention, 18% 
in the control intervention, and 8% bilaterally, with significant incidence in the first 15 days of hospitalization. 
The length of time without pressure ulcers occurrence with the experimental intervention was 19.2 days, with 
a 95% confidence interval. 
Conclusion: It was concluded that the transparent polyurethane film associated with the pressure ulcers clinical 
guideline was effective in the prevention of heel pressure ulcer.

Resumo
Objetivo: Avaliar a efetividade do filme transparente de poliuretano na prevenção de úlceras por pressão no 
calcâneo. 
Métodos: Uma amostra de 100 pacientes inscritos em um ensaio controlado não-randomizado recebeu uma 
análise pareada de ambas as áreas do calcâneo; cada um deles recebeu a intervenção experimental (filme 
transparente poliuretano) no calcanhar esquerdo e a intervenção controle no calcanhar direito (somente 
diretrizes clínicas), constituindo um total de 200 áreas de calcanhar para análise. 
Resultados: A incidência de úlceras por pressão foi de 32%, com 6% ocorrendo na intervenção experimental, 
18% na intervenção de controle e 8% bilateralmente, com incidência significante nos primeiros 15 dias de 
hospitalização. A duração de tempo sem ocorrências de úlceras por pressão na intervenção experimental foi 
de 19,2 dias, com um intervalo de confiança de 95%. 
Conclusão: Foi concluído que o filme transparente de poliuretano associado às diretrizes clínicas das úlceras 
por pressão foi efetivo na prevenção da úlcera por pressão no calcanhar.
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Introduction

Pressure ulcers  (PU) are ulcers caused by  the lack 
of pressure relief, resulting in damage to underlying 
tissues due to interruption of blood supply.(1) They 
are a focus of increasing attention during the hos-
pitalization period, as they generate costs for health 
care institutions, and discomfort and health risks to 
patients who suffer from them.(2)

The scientific literature highlights diverse ther-
apeutic technologies for the management of pres-
sure ulcers, however technologies for the treatment 
of pressure ulcers   cost significantly more to insti-
tutions in financial  terms  than would the acquisi-
tion of preventive materials  to avoid  the develop-
ment of these cutaneous ulcers.(3)

In Brazil, studies of  pressure ulcers  in the in-
tensive care units (ICU)  of  university and pub-
lic  hospitals  identified incidences that ranged be-
tween 19.2% and 44%.(4-6) Research conducted in 
the U.S.  in sectors such as  medical clinics,  surgi-
cal, neurological,  rehabilitation and intensive care 
units areas showed  an  overall  incidence  ranging 
from 3.5%  to 33%.(7) 

This finding highlights the importance of sci-
entific evidence on the effectiveness of prophylac-
tic options such as transparent polyurethane film 
(TPF), from a perspective of evidence-based prac-
tice (EBP), since this technology is indicated for 
such use, despite the fact that studies about this 
technology are still scarce and no strong evidence 
exists to ensure an evidence-based, minimally inva-
sive practice with a lower iatrogenic effect on hospi-
talized patients. 

Pressure ulcers are  also known as pres-
sure sores and decubitus ulcers, and can be described 
as  localized areas of  necrotic tissue, which devel-
op when the tissue  is compressed between a bony 
prominence and an external surface for a prolonged 
period  of time.(8) The emergence of  a pressure ul-
cers  is principally related to a combination of fac-
tors extrinsic and intrinsic to patients. The extrinsic 
factors involved in the development of pressure ul-
cers are essentially pressure, friction and shearing.(8)

Pressure is the most relevant factor for the devel-
opment of pressure ulcers. When the body’s soft tis-

sue is compressed between a bony prominence and a 
hard surface causing higher pressure than the capillary 
pressure, a  localized ischemia occurs.  The  capillary 
pressure generally is described as being approximately 
32 mmHg. Persistent pressure without relief for long 
periods of time is followed by tissue necrosis.(8)

In the United States, the National Pressure Ul-
cer Advisory Panel(9) developed a classification to cat-
egorize the degree of tissue ulcer. This classification 
was  later adopted  by the  European Pressure Ul-
cer Advisory Panel.(1) Thus, in accordance with the 
EPUAP classification (2008), staging of pressure ul-
cers  is according to the degree of tissue damage. 

Transparent polyurethane film consists of a syn-
thetic, adhesive, and hypoallergenic material.  It is 
not inactive  in the presence of  moisture, since it 
has a gas exchange system, similar to healthy skin, 
which allows the diffusion of gases such as oxygen 
and vapors. It has an elastic quality which allows it 
to be applied to numerous body parts, and has resis-
tance to friction and shearing forces.(9,10) 

Another feature of  transparent polyurethane 
film is its impermeability to fluids, secretions and-
bacteria. The permeability of transparent polyure-
thane film is measured by  a variable called  Mois-
ture  Vapor Transmission  Rate(1)  (MVTR – rep-
resents the amount  that passes through the  cov-
ering membrane for a  given period  of time.  The 
higher  the  MVTR, the more effectively moisture 
is removed,  preventing the accumulation  of flu-
id  beneath the membrane).  The traditional  trans-
parent polyurethane film have  a transmission rate 
between  400 to 800g/m2/day,  so those with high 
permeability of approximately MVTR 3000g/m2/
day are indicated for use at intravenous sites.(11)

In an attempt to provide  preventive care  to 
patients  at risk for developing pressure ulcers, ef-
forts have been directed toward evaluating the ef-
fectiveness of available prophylactic resources,  to 
determine the  usefulness  of these interventional 
technologies in  patient care. Pressure ulcer pre-
vention seems a legitimate area of interest for de-
termining suitability of prophylactic applications, 
since these are already being used clinically in our 
country. However, this use occurs despite the scarci-
ty of scientific studies to prove effectiveness, which 
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would therefore support  evidence-based prac-
tice. The transparent polyurethane film hase been 
demonstrated to be an important technology, and 
has been indicated for  the prevention of  pressure 
ulcers  in  intact skin. However, a search of the da-
tabases  LILACS, MEDLINE,  SciELO, PubMed, 
and Evidence Portal  found no literature  involving 
national or international clinical studies with trans-
parent polyurethane film for the prevention of pres-
sure ulcers of the calcaneus region.   This  finding 
supports the relevance of this study, and reflects the 
need for clinical studies  that have methodological 
rigor and can contribute to the achievement of evi-
dence-based practice in nursing.

Based on the insufficient scientific evidence on 
the subject, the objective this research was evaluate 
the effectiveness of transparent polyurethane film in 
prevention of pressure ulcer of the calcaneus.

Methods

The research design was a clinical, controlled, 
open,  non-randomized trial involving patients 
in a Brazilian university  teaching hospital.  The 
study  was conducted between  January and  June 
2010. The study sample  consisted of  hospital-
ized adult patients (18 years or older) in an adult 
intensive care unit who met the following inclusion 
criteria: Assessed using the Braden Scale and pre-
sented as high, moderate or low risk for pressure 
ulcer  development; Assessed within 48 hours after 
admission; Had uncompromised skin integrity of 
both calcaneal regions. Exclusion criteria for partic-
ipants were: refusal to participate; discharge from 
the unit; or death during the period of study. 

Patients who met  the inclusion criteria consti-
tuted a single group to receive two simultaneous in-
terventions: experimental intervention and control 
intervention, using a paired analysis of the cutane-
ous regions of bilateral heel regions. For analysis of 
the sites, all right heels were used as the control in-
tervention sites (receiving  intervention based on a 
clinical guideline for the prevention of pressure ul-
cer), and all left heels were used as the experimental 
intervention sites (receiving the transparent poly-

urethane film application in addition to the clinical 
guideline for the prevention of pressure ulcer).

The choice of the heel region for the study was 
justified by  studies  on the prevalence and  inci-
dence of PUs, since these sites as were among those 
most  susceptible to the  development of  pressure 
ulcer.(12,13) The  material under study  - transparent 
polyurethane film - was not applied to the sacral re-
gion, due to the fact that this region is a singular site 
and therefore it would be impossible to analyze it si-
multaneously in the same patient during the peri-
od intended for this study. The transparent polyure-
thane film was not applied on other skin sites men-
tioned in the literature as  likely  to develop pres-
sure ulcer due to the fact that we did not want to 
expose a very large body area of the patient to the 
application of the material.

The  subjects’ heels  were assessed daily  from 
the time of admission to the intensive care units, un-
til any emergence of  pressure ulcer,  hospital dis-
charge, patient withdrawal, or death (end points). 
During the evaluations, the transparent polyure-
thane film was only replaced when necessary, in sit-
uations such as full detachment from the skin or a 
localized skin reaction.

Between November  2009  and 
June  2010,  100  patients  were enrolled in the 
study for a total of 200 calcaneal sites. Each patient 
was assessed daily, until the day of withdrawal from 
the study, be it by death, request to be excluded 
from the study, discharge, or an incidence of pres-
sure ulcer, either on one or both calcaneal sites.

The method of statistical analysis used was com-
parative. To evaluate the  incidence of pressure ul-
cer  in the two  interventions (clinical application 
of the guideline along with the transparent poly-
urethane film, and use of clinical guideline alone) 
the chi-square test was utilized.  For the primary 
outcome,  development of  pressure ulcer,  we cal-
culated the time free from pressure ulcer and pre-
sented this using the Kaplan-Meier curves. To esti-
mate the mean  time free from pressure ulcer, we 
constructed confidence intervals of 95%.  P-val-
ues  <0.05  were considered statistically significant. 
For comparison  of the incidence of pressure ul-
cer  using the two simultaneous interventions, a 
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binomial test was used. Data were organized  into 
an Excel spreadsheet and analyzed using the com-
puter program, Statistica v.8.0. The results obtained 
in the study were expressed using means, standard 
deviations, frequencies  and percentages. This re-
search received approval from the Ethics Commit-
tee of the University Hospital and attended the na-
tional e international standards of ethics in research 
involving human beings.

Results

The study included  100  patients, which  resulted 
in 200 heel sites.

The  patients presented with identical baseline 
characteristics  for both the experimental and con-
trol intervention, since this analysis was paired and 
consisted of a unique study group. The average 
age of participants was 53.3 years, and consisted of 
equal percentages of females and males (50%). The 
predominant race was white (85%). With regard to 
comorbidities, 15%  were diabetic and 13% were 
hypertensive.  Patients used vasoactive drugs  and 
sedatives at the rates of 50% and 72%, respective-
ly. The Braden Scale was used to evaluate the risk 
of patients developing pressure ulcers, with risk in-
dexes ranging from 11 to 12 points.

An assessment of the incidence of pressure ul-
cers    in the  experimental and  control interven-
tions demonstrated that the period of patient mon-
itoring during the days  of hospitalization did not 
exceed 24 days, except for two patients, who were 
hospitalized 42 and 58 days, respectively, both for 
reasons other than the incidence of pressure ulcers. 

Based on results like these, the pressure ulcers in-
cidence rates have been described in the national 
and international literature.  In order to calculate 
incidence, the length of observation time for the in-
cidence of new cases has to be specified. The present 
study used the number of new cases of people with 
PU developed in a given period, in a population at 
risk, transformed into a percentage.

Table  1  presents the results  obtained in the 
study,  based on the days of  patient monitoring. 
The follow-up period of patients in the study from 

the time of  enrollment until  the end point  (on-
set  of pressure ulcers –  control, experimental 
or both) lasted  on average  24 days. By the  15th 
day  of follow-up,  a  significant number of  pa-
tients (n = 18) developed a pressure ulcers, which 
was strong evidence that the incidence of PU was 
significant in this period. Pressure ulcers were ob-
served in  patients  for both interventions  in the 
study, with the percentage of incidence being sig-
nificantly different between them. The amount of 
pressure ulcers  in the experimental, control and 
bilateral interventions, as well as the days of higher 
incidence, were calculated.

Results regarding the presence or absence of pres-
sure ulcer, based on the experimental and control in-
terventions, are shown in table 2. Pressure ulcers oc-
curred in 32% of patients, excluding those who were 
removed due to death, a withdrawal request or hos-
pital discharge.With regard to the cases with an inci-
dence of pressure ulcer during the monitoring peri-
od (n = 32), we adopted the classification of bilateral 
ulcer, pressure ulcer in the  experimental interven-
tion and pressure ulcer in the control intervention. 
Using this classification, we tested the null hypothe-
sis that there would be no difference in the incidence 
of pressure ulcer in sites receiving the experimental 
intervention and control intervention.

It was observed that the percentage of pressure 
ulcer incidence was 8% bilaterally; 6% occurred in 
the experimental intervention, 18% in the control 
intervention, for a total overall incidence of 32% of 
the calcaneal sites. The statistical results indicated 
the rejection of the null hypothesis at a significance 
level of 5% (p <0, 001). Thus, it was inferred that 
the distribution of pressure ulcer was not uniform, 
with a higher frequency of cases in the control in-
tervention. It should be noted that cases with bi-
lateral pressure ulcer do not provide comparative 
information of the experimental intervention with 
the control, due to occurrence with both interven-
tions.  Thus, it is possible to conclude that, even 
though the patient may develop a pressure ulcer, 
the probability of this event happening with the 
control intervention is significantly higher than 
the probability of this event happening with the 
experimental intervention.
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Table 1. Evaluation of the incidence of pressure ulcers in experimental and control interventions

Day Day of initiation Reason for exit Day of exit Pressure ulcers

Pressure ulcers Other Experimental site
n(%)

Control site
n(%)

Bilateral
n(%)

0 100 0(0.0) 0(0.0) 0(0.0)

1 100 4 4 92 1(1.0) 3(3.0) 0(0.0)

2 92 8 5 79 1(1.1) 5(5.4) 2(2.2)

3 79 3 9 67 1(1.3) 0(0.0) 2(2.5)

4 67 2 6 59 0(0.0) 1(1.5) 1(1.5)

5 59 2 5 52 0(0.0) 1(1.7) 1(1.7)

6 52 2 5 45 0(0.0) 1(1.9) 1(1.9)

7 45 3 3 39 1(2.2) 1(2.2) 1(2.2)

8 39 2 2 35 1(2.6) 1(2.6) 0(0.0)

9 35 1 4 30 1(2.9) 0(0.0) 0(0.0)

10 30 0 2 28 0(0.0) 0(0.0) 0(0.0)

11 28 1 2 25 0(0.0) 1(3.6) 0(0.0)

12 25 1 2 22 0(0.0) 1(4.0) 0(0.0)

13 22 1 0 21 0(0.0) 1(4.5) 0(0.0)

14 21 0 3 18 0(0.0) 0(0.0) 0(0.0)

15 18 2 2 14 0(0.0) 2(11.1) 0(0.0)

16 14 0 4 10 0(0.0) 0(0.0) 0(0.0)

17 10 0 3 7 0(0.0) 0(0.0) 0(0.0)

18 7 0 2 5 0(0.0) 0(0.0) 0(0.0)

19 5 0 1 4 0(0.0) 0(0.0) 0(0.0)

20 4 0 0 4 0(0.0) 0(0.0) 0(0.0)

21 4 0 0 4 0(0.0) 0(0.0) 0(0.0)

22 4 0 1 3 0(0.0) 0(0.0) 0(0.0)

23 3 0 1 2 0(0.0) 0(0.0) 0(0.0)

24 2 0 0 2 0(0.0) 0(0.0) 0(0.0)

Legend: Two cases were followed for more than 24 days, one for 42 and the other for 58 days; they left the study for a reason other than a pressure ulcer

Table 2. Comparison of experimental and control interventions on the simultaneous incidence of pressure ulcer

Pressure ulcer Frequency (%)

Bilateral 8(25.0)

Experimental intervention 6(18.8)

Control intervention 18(56.3)

Total cases with PU 32
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It was verified that the probability of increased 
pressure ulcer incidence occured with the control 
intervention; a second analysis involving the time 
free from pressure ulcer in the experimental and the 
control interventions also proved relevant. Figure 1 
presents the curve corresponding to the time with-
out pressure ulcer for the experimental and control 
interventions.  Patients affected by  pressure ulcer 
were considered “cases”  and patients  who died, 
left  the study voluntarily or were discharged were 
removed from the study.It can be seen  in figure 1 
that there was a higher incidence of pressure ulcer 
in the first five days of monitoring, and especially in 
the first 48 hours. The mean time without develop-
ment of pressure ulcer on the heel sites in those sites 
that received the  experimental intervention  was 
estimated at  19.2 days,  with 95% confidence  be-
tween 17.3 to 21.0 days.

Discussion 

As discussed, the occurrence of pressure ulcer    is a 
theme of great importance, and is especially rele-
vant  within hospitals, as incidence leads repercus-
sions  that generate increased costs for health facil-
ities, and provide discomfort to patients affected by 

these ulcers.(14) A study by predicted an average an-
nual cost of USD $13 million related to pressure ul-
cers.(15) In the United States, the Joint Commission 
on the Accreditation of Healthcare Organization es-
timated that treatment of  pressure ulcers  generated 
approximately  (USD)  $5,000 to $40,000 per pa-
tient, depending on the severity of the ulcer stage.(15)

The present study showed a  calcaneal pressure 
ulcer incidence of 32% in patients admitted to 
the intensive care units of a public hospital, corrob-
orating previous studies  with reported incidences 
betwen 23,1% and 42.4%.(2,6,16,17) Another study of 
patients that were submeted a elective surgery the 
indices of pressure ulcer was 18,1%.(17) 

In terms of the days in which there was a greater 
incidence of pressure ulcer , results found a tenden-
cy toward development of  pressure ulcer    in the 
first two weeks of hospitalization, with higher inci-
dence occurringbetween days 1-15, especially with 
in the first five days, with highest incidence in the 
first 48 hours.These findings were consistent with 
previous study results.(4,5,18) Other study showed 
that development of pressure ulcer     ranged from 
11 to 20 days of hospitalization.(19) During a pro-
spective cohort study conducted in a neurosurgical 
intensive care units  in a São Paulo hospital over a 
three month period, observed that pressure ulcers   

Figure 1. Time without pressure ulcer in experimental intervention and control groups
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were developed between days 1-12, with a predom-
inance occuring between postoperative days 4 –8.
(20) In this study we found a statistically significant 
association between length of stay in intensive care 
units and the development of pressure ulcers.

Studies evaluating  the incidence of pressure ul-
cer in patients undergoing transparent polyurethane 
film application in the literature are scarce. There is 
a disadvantage in use of transparent polyurethane 
film when the pressure ulcer presents infection and 
exudates.(21) In contrast, another study evaluated the 
incidence of pressure ulcer  in patients with transpar-
ent polyurethane film applied on the sacral region.(22)

The current research  holds  clinical  signifi-
cance  because it identified that  the likelihood  of 
pressure ulcer  occuring in patients who  do not 
use  transparent polyurethane film is significantly 
higher than in those who do.

There is a  need to expand optional resourc-
es  for the prevention of pressure ulcer  in order to 
reduce the discomfort and pain they cause in hos-
pitalized individuals, as well as to lower  costs  for 
the treatment of these ulcers that in most cases are 
preventable.This study of transparent polyurethane 
film as an intervention for pressure ulcer  prevention 
validates current clinical use with pressure ulcer as 
a secondary dressing, and it is well accepted both 
by professionals who apply it and patients receiving 
the treatment. Additionally, it is easy to implement, 
requiring only a skilled professional to apply the 
transparent polyurethane film and educate patients 
on the film’s duration and required handling care.

This  research points to  strong scientific evi-
dence that the transparent polyurethane film is ef-
fective in preventing pressure ulcers of the calcane-
al region. We reject the null hypothesis that  there 
will be no difference in the incidence of pressure 
ulcer  in sites receiving the experimental interven-
tion  and  control intervention.The results were 
also relevant because they reinforced  the need for 
the connection between theory and practice for the 
conduct of nursing research, to provide strong sci-
entific evidence for practice. The transparent poly-
urethane film  was demonstrated to be  a  success-
ful technological intervention  for the prevention 
of  pressure ulcer. This supports the current wide-

spread use of transparent polyurethane film in prac-
tice,  since results confirm  its effectiveness,  espe-
cially as prevention for critically ill patients admit-
ted to  intensive care units.There is also a need for 
training of nurses for clinical research, so that they 
may be able to answer practical questions.

We suggest additional, similar clinical studies us-
ing transparent polyurethane film on other  body 
regions, especially the sacral region,  since this is the 
region with the highest  incidence of pressure ulcer. 
For generalization across distinct demographic popu-
lations, there is need for  stratification of  risk factors 
to be compared,  in order to obtain  similar  baseline 
variables  between samples.It should be noted  that 
this was unprecedented clinical research study evaluat-
ing the effectiveness of transparent polyurethane film 
prevention of the incidence of calcaneal pressure ulcer.

Conclusion

The transparent polyurethane film associated with 
the pressure ulcer clinical guideline was effective in 
the prevention of heel pressure ulcer.

Collaborations
Souza TS e Danski MTR colaboraram com a con-
cepção do projeto, análise e interpretação dos dados; 
redação do artigo, revisão crítica relevante do con-
teúdo intelectual e aprovação final da versão a ser 
publicada. Johann DA; De Lazzari LSM e Mingo-
rance P contribuíram com a coleta de dados, redação 
do artigo, revisão crítica relevante do conteúdo in-
telectual e aprovação final da versão a ser publicada. 
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