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ABSTRACT

21| (ol g (e BTy e MOJoJ IS/ Bedsores are one of the major problems observed in

patients admitted to intensive care units. Two common tools for assessing the risk of
bedsores are Braden and Waterlow scales. Evidence for the agreement between these two
scales in predicting the incidence of bedsores is scarce.

This was a prospective cohort study conducted from July to
November 2017 in the ICUs of hospitals affiliated to Isfahan University of Medical Sciences.
The risk of bedsores was assessed every two days using two scales, namely Braden and
Waterlow, for a maximum of one month or until the patient died or was discharged.

The findings of the study showed that the mean score of Braden scale in patients
who developed bedsores was significantly lower than that of patients who did not develop
bedsores (P = 0.002). Also, the mean score of Waterlow scale in patients who developed
bedsores was significantly higher than that in patients who did not have bedsores (P
<0.001). The sensitivity and specificity of the Braden scale were 82.6% and 53.6%,
respectively, and its positive and negative predictive values were 29.7% and 92.9%,
respectively. Waterlow scale had a sensitivity of 73.9% and a specificity of 68%, and its
positive and negative predictive values were 35.4% and 91.7%, respectively.
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Introduction

edsores are considered one of the major

problems in hospitalized patients. These

wounds can slow down the healing process,

delay patient discharge, and result in high costs
for the patient, their family, hospitals, health institutions, and
society. Additionally, they can have a negative impact on the
physical, social, and mental aspects of a patient's life,
ultimately affecting their overall quality of life.

In the United States, each pressure ulcer adds at least
four days to the patient’s length of hospital stay, which
increases the risk of hospital infection by 25%. In this
country, the annual cost of treating pressure ulcers reaches
11 billion US dollars. It is estimated that the annual cost of
treating these wounds is 1.5 billion US dollars, and the daily
cost of their treatment is between 1.71 and 470.49 US
dollars. In Iran, according to a meta-analysis, the prevalence
rate of pressure ulcers is 19%. Also, in another study
conducted at hospitals affiliated to Shiraz University of
Medical Sciences, the prevalence of bedsores was 8.6% in
the internal medicine department and 12.9% in the surgery
department.

The prevalence of bedsores in the intensive care unit
(ICU) is higher compared with other hospital units, with
rates ranging from 8% to 40%. Additionally, the risk of
pressure ulcers increases by 4.2% for each day a patient is
connected to a ventilator. This is attributed to the inadequate
safety measures for patients admitted to this unit and to
factors such as immobility, compromised tissue perfusion,
and administration of vasopressor drugs. Data on the
prevention of pressure ulcers in the intensive care unit is very
limited. Considering the disability and mortality caused by
bedsores, and the high cost of treating and caring for patients
with bedsores, it is important to know the risk factors
associated with this debilitating and costly complication.
The first step in prevention of pressure ulcers is assessing the
risk of developing these ulcers, which is one of the main
priorities of nursing care in ICUs. Two commonly used tools
in ICUs to predict the occurrence of bedsores are the Braden
and Waterlow scales. These two tools are widely used in
ICUs, and their accuracy in predicting the development of
bedsores has been investigated in various studies. However,
the results of these studies vary and sometimes contradict
each other, with many suggesting the need for further
research.

Methods

The current study was a prospective cohort study
conducted in the intensive care units of teaching hospitals
affiliated to Isfahan University of Medical Sciences. In order
to be eligible to participate in the study, the participants had
to: be over 18 years of age, have no bedsores during their
hospitalization, be hospitalized in the ICU for at least 48
hours, have no chronic liver, kidney, or ascites diseases, and
have a Waterlow score greater than 10. Based on the
Waterloo scale, a score of 10 or higher indicates that the
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patient is at risk of developing bedsores. In this research,
sampling was conducted using convenience method. The
risk of bedsores in patients was assessed every 2 days using
the Braden and Waterlow scales. The position of the patients
was changed regularly until the patient either passed away
or was discharged. Patients were evaluated for a maximum
period of one month. If the risk of bedsores was determined
in a patient based on the Braden or Waterlow scales, the
healthcare team members were informed to prevent and treat
them according to the standards and protocols approved in
their medical centers. In this study, the minimum required
sample size was 120 patients.

Data were collected using a demographic questionnaire
and two scales, namely the Braden and Waterlow scales. The
Braden scale is used as a risk predictor and consists of six
subgroups: sensory perception, moisture level, activity,
mobility, nutrition, and friction and shear. Each of these
subgroups has four levels, except for friction and shear,
which has three. It is assumed that an average condition is
assigned a score of 4, while the worst condition is assigned
a score of 1. As far as the friction and shear subgroup is
concerned, the best condition is assigned a score of 3, while
the worst condition is assigned a score of 1. The total score
obtained from this tool is 23. According to this scale, a score
between 15-18 indicates a risk, a score of 13-14 indicates a
moderate risk, a score of 10-12 indicates a high risk, and a
score below 9 indicates a very high risk. This questionnaire
was completed through interviews with nurses and
observations of patients.

The Waterloo scale assesses the following 11 criteria:
weight-to-height factors, urinary control ability, skin type,
mobility, age, gender, appetite status, tissue nutrition
disorder, nerve defects, trauma, surgery, and use of certain
drugs. Each of these factors is scored from 0 to 8. The sum
of the points obtained from each factor determines the final
score. In this scale, higher scores indicate a greater risk. The
sensitivity and specificity of this tool are 81% and 21%,
respectively.

Results

This research was conducted to compare the Braden and
Waterlow tools in predicting the incidence of bedsores in
ICUs of teaching hospitals affiliated to Isfahan University of
Medical Sciences. In this study, a total of 121 patients were
examined, of whom, 23 (19%) were found to have bedsores.

The incidence of bedsores in women was slightly higher
than that in men, but the chi-square test indicated that there
was no significant difference between men and women in
terms of the incidence of bedsores (P = 0.20). The Mann-
Whitney test showed that the frequency of pressure ulcers
was not significantly related to age (P = 0.77) or body mass
index (P = 0.22) of patients. Independent t-test showed that
the mean score of the Braden scale in patients who
developed bedsores was significantly lower than that in
patients who did not develop bedsores (P = 0.002).
Additionally, the mean score of the Waterlow scale in
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patients who developed bedsores was significantly higher
than that in patients who did not develop bedsores (P
<0.001).

In order to predict the occurrence of bedsores based on
the Braden scale score, a cut-off point of 13 was established.
This scale has a sensitivity of 82.6% and a specificity of
53.6%. In other words, based on this cut-off point, this scale
can accurately diagnose bedsores in 82.6% of individuals
who have them and in 53.6% of individuals who do not have
them. The positive and negative predictive values obtained
were 29.7% and 92.9%, respectively. This indicates that
29.7% of people with a score less than or equal to 13 will
develop bedsores, while 92.9% of people with a score higher
than 13 will not.

In order to predict the occurrence of bedsores based on
the Waterlow scale, a cut-off point of 18 was set, with a
sensitivity of 73.9% and a specificity of 68%. In other words,
with this cut-off point, this scale can accurately diagnose
73.9% of people who develop bedsores and 68% of those
who do not develop them. The positive and negative
predictive values obtained were 35.4% and 91.7%,
respectively. This indicates that 35.4% of people who have
a score greater than 18 will develop bed sores, and 91.7% of
people with a score of 18 or less will not.

Conclusion

The results of the present study indicate that compared
with the Braden scale, the Waterlow scale is a more suitable
tool for predicting the occurrence of bedsores in patients.
This conclusion is drawn based on the area under the curve
of the two scales and the sum of the sensitivity and
specificity indices. Therefore, nurses in ICU departments
can provide more effective care to prevent bedsores by
paying more attention to and utilizing the Waterlow scale.
By doing so, they can take effective steps to improve the
health of patients.
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