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Abstract
Purpose: to evaluate the dressing material costs provided to patients
under home care for the public service of Brazilian health relate with
the socio-demographic profile, the type of wound, and associated
comorbidities.

Design: Documentary, cross-sectional study with a quantitative approach.

Subjects and setting: The sample consisted of 334 medical records
filed by the public health service that provided materials and covers to
patients with wounds registered in primary care in the city of Teresina,
state of Piauí, Brazil, to perform dressing in domicile.

Methods: Utilization of a semi-structured instrument for collecting
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data, containing information about the sociodemographic profile, comorbidities, number of wounds and cost of materials dispensed. In
the inferential analysis, we used the Kruskal-Wallis test and the MannWhitney test to compare the total costs of treatment.

Results: There was a predominance of men (65.5%), elderly (49.1%),
with a prevalence of pressure ulcers (44.6%), in which the main cover
was the collagenase (53.9%) followed by essential fatty acids (41.1%).
The maximum cost of treatment was US$ 5,883.05 with a dispensing
time of up to five years. There was a significant association between
the sociodemographic and clinical characteristics, the kind of wound
and treatment time related to the cost.
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Conclusion: The cost of materials for dressing in public service is
high with inadequate cover and prolonged treatment time, and the
pressure ulcer the most expensive.
Keywords
Health Evaluation; Cost and Cost Analysis; Primary Health Care; Wound
Healing; Bandages.

Introduction
The treatment of wounds is a public health problem, in which the skin lesions that do not heal in a
period less than three months are considered chronic and are part of a quiet epidemic affecting the
world’s population and it is threatening the health
economy. It is estimated that in the United States
the wounds affect 6.5 million patients, at a cost of
US$ 25 billion annually, which may be related to
an aging population and rising rates of obesity and
diabetes [1].
Countries of universal public systems have been
concerned with effective measures to fund the
treatment. In a study conducted in the United
Kingdom showed that one of the measures for cost
reduction is the use of prophylactic coverage that
assists in the prevention and reduction of pressure
ulcers (PU) in hospitals. The annual cost for treating
PU varied according to the depth of the lesion between 1,000 (superficial) to 17,000 (deep) pounds
per year, confirming the importance of preventive
measures. The majority predisposition for PU was
observed in patients under intensive care, long-term
care, or during lengthy procedures performed in the
surgical center; and sacral regions, calcaneus, and
other bone extremities were at greater risk [2].
Economic evaluation in health and the rational
use of medical and hospital supplies are extremely
important in the management of public health institutions’ resources in Brazil, considering that ex-
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penditure in this area are increasing while available
resources do not increase at the same rate [3].
Another important factor is the thorough observation of changes in cutaneous mucosa integrity
and cellular abnormalities, which can inhibit healing
to occur to them. A concept used is the Wound Bed
Preparation (WBP), which conducts to a systematic
approach to skin care and the benefits, which is the
increase of healing rate and consequent reduction
in the cost of treatment, promoted by advanced
therapies [4].
For nurses, it is important to develop protocols in
the care of patients with wound at home in order to
support the planning of nursing care and perform
guidance to family members and caregivers in order to reduce direct and indirect costs, and improve
quality the patient’s life [5].
The objective of the study was to evaluate the
dressing material costs provided by the public health
service to patients under home care, in relation to
socio-demographic profile, the kind of wound and
associated comorbidities.

Methods
It is a cross-sectional study based on document
analysis, with a quantitative approach, developed
at the Municipal Health Foundation, public service
department of the city of Teresina, situated in the
state of Piauí, Brazil, responsible for the archiving
This article is available at: www.intarchmed.com and www.medbrary.com
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records and providing of materials and cover for
patients, with wounds, registered in Primary Care
for performing dressing at home. The population
of the study consisted of 780 medical records, and
of these total, 366 were excluded for not meeting the inclusion criteria, resulting in a sample of
334 medical records of patients attended at home
for wounds treatment. The inclusion criteria were
individuals from both gender, of all ages, in the
treatment of wounds of various etiologies, who received material for taking care of dressing at home.
The study excluded incomplete medical records and
with a supply of materials and medicines for other
purposes such as medicines for oral use, material for
intermittent and indwelling urinary catheterization.

Methods
The instrument used in this research was divided into
four parts: Socio-demographic data (age and sex of
the patient); clinical data (comorbidities, etiology of
the wounds, treatment time and mobility); the provided materials (the type of dressing materials, the
cost of materials); and monthly total expense per
patient. Comorbidities were categorized according
to the International Classification of Diseases (ICD
10): endocrine diseases, circulatory diseases, and injuries from external causes.

Study procedures
The research was conducted in the city of Teresina,
state of Piauí, in the period from January to March
of 2015. The instrument was filled out by researchers, according to the information provided in the
records, which were filed in folders identified in
alphabetical order, with records from patient’s data
regarding the sociodemographic and clinical profile, motive of the request, description of requested
materials and the cost of monthly layoff separated
by unit value of each item and the total price. The
authorization of the provided material for home use
was made by solicitation of the monthly ordered,
© Under License of Creative Commons Attribution 3.0 License
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requested by the doctor or nurse of the primary
health care, according to the material and cover established by public service.

Data Analysis
The data were analyzed using the Statistical Package for the Social Sciences®, version 18.0, generating
descriptive statistics such as mean, median, standard deviation, interquartile range, minimum and
maximum for quantitative variables. For variables
with a level of quality measurement, frequencies
were calculated. In the inferential analysis, we used
the Kruskal-Wallis one-way analysis of variance, in
which the significant points have been checked by
means of Tukey’s Honestly Significant Difference
(HSD) test, and the Mann-Whitney U test to compare the total costs of the treatments, with verification
of data normality by the Kolmogorov-Smirnov test,
with a confidence interval of 95% and significance
of 5%. The research has met national and international standards of scientific research involving
human subjects.

Results
All the 334 patients treated at home for treatment
of wounds were characterized in terms of sociodemographic and clinical aspects. They are presented
also its relations with the total costs of supplied
materials. Table 1 describes the sociodemographic
and clinical profile of study participants.
The analyzed sample found a prevalence of male
patients 219 (65.6%), elderly 165 (49.4%), in which
the average age was 61.00 (±28.0) years. As for
comorbidities stands out the injuries from external
causes (28.4%) as spinal cord injury, cranioencephalic trauma, fractures, amputation, in most due to
automobile accidents, followed by accidents with
fire gun, leading many patients to a permanent situation of bedridden. Other clinical factors involved
were burns, complications of internal orthopedic
prosthetic devices and surgical complications.
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Table 1. S ociodemographic and clinical characteristics of patients receiving dressing materials
at home and relations with the total costs
of the materials supplied. Teresina, PI, Brazil, 2016.
Variables

n
(%)

Total Cost (US$)*
Me (±IR) Min
Max

p
value

Age
Up to 20 years
21 to 59 years
60 years or
more
Not Informed

17
(5.1)
139
(41.6)
165
(49.4)
13
(3.9)

41.7
(89.9)
165.3
(357.1)
166.7
(527.7)
41.7
(89.9)

28.6

3780.3 <0.001a

8.5

3312.9

7.3

5883.1

14.0

293.6

0.270c

61.0 (28.0)

Me(±IR)
Gender
Male

219
(65.6)

103.2
(327.2)

8.4

Female

115
(34.4)

82.1
(227.2)

7.3

2683.8

57
(17.1)
50
(14.9)
33
(10.0)
95
(28.4)
37
(11.1)

55.2
(90.5)
132.0
(403.5)
149.2
(436.2)
149.1
(483.8)
107.2
(351.3)

11.7

279.8

7.3

5883.0

26.9

780.3

62
(18.5)

64.4
(151.4)

20
(6.0)
Ambulate with 61
support
(18.3)
Do not
191
Ambulate
(57.1)
62
Not informed
(18.6)

66.4
(255.0)
64.8
(190.3)
135.1
(421.4)
62.4
(131.9)

334
(100)

100.6
(281.8)

Comorbidities
Endocrine
Disorders
Circulatory
diseases
Nervous system
disease
Injuries from
external causes
Others
Not informed

5883.1
0.195b

0.001a
8.8

975.0

8.4

1200.5

38.1

2574.4

7.3

1482.1

14.2

1279.8

11.3

5883.0

8.6

2574.4

7.3

5883.0

Mobility
Ambulate

Total

4

0.001a
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Endocrine disorders 57 (17.1%) were substantially
comprised of diabetic patients, and in the group
of cardiovascular diseases 50 (14.9%) there were
patients with hypertension, myocardial infarction,
stroke (ischemic or hemorrhagic), vascular disease,
aneurysms, among others. The main diseases of
the nervous system 33 (10.0%) were Alzheimer’s
disease, Parkson disease, multiple sclerosis and neuropathy. The other category 37 (11.1%) includes
diseases such as neoplasms, leprosy after effects,
erysipelas, epidermolysis bullosa, myelomeningocele. In 62 (18.5%) of the medical records, there was
no record of the disease.
About the mobility of patients, the majority 191
(57.1%) did not ambulate, having as the main cause the after effects from stroke, cerebral palsy and
spinal cord injury. The most common reasons for
patients who ambulate with assistance 61 (18.3%)
were the result of traumatic injuries and ulcers of
the lower limbs. In some medical records, there was
no information 62 (18.6%) and the mobility of the
patient had been included in the unknown category. The results obtained to compare the cost, according to the profile of patients, including age, sex,
comorbidities and mobility, were statistically treated
as non-parametric data.
Table 1 shows a comparison of the total value
and groups of variables, where some have indicated significant statistical differences (p<0.05). Regarding variable age, there was a statistically significant difference between costs (p<0.001), and the
post hoc of Tukey revealed it among patients 21 to
59 years and those with 60 years or more. Thus,
elderly patients who developed wounds required a
treatment of major financial value, with a maximum
cost of US$ 5883.00.
Regarding gender, male patients were those
with the highest cost of materials for dressings,
with the median value US$ 103.2, and a maximum
of US$ 5883.0 As for comorbidities, multiple comparison test was applied, in which was observed a
significant difference between some groups, that
This article is available at: www.intarchmed.com and www.medbrary.com
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despite having different comorbidities quantitative,
presents a similar cost average, such as endocrine
disorders and diseases of the circulatory system
(p=0.047); endocrine disorders and diseases of
the nervous system (p=0.001); endocrine diseases
and injuries from external causes (p=0.009); nervous system disorders and uninformed (p=0.006);
Injuries from external causes and not informed
(p=0.040).
Comparing mobility, it was observed that the
category that do not ambulate had a significant
quantitative when compared to the group who ambulate with assistance (p=0.006) and not informed
(p=0.005).
Table 2 describes the kinds of supplies for cleaning and cover that were requested by the patients. Among the cleaning supplies are: compresses
(95.8%), saline solution (90.1%) and gloves (85.6%);
among cover materials, collagenase (26.3%) and Essential Fatty Acids (EFA) were the most requested,
but for most patients (50.9%) there was no disposed material for cover.
Regarding the types of wounds in Table 3 stood
out the pressure ulcers (PU) 149 (44.6%), followed
by lower limb ulcers 60 (18.0%) of various etiologies
such as vascular, arterial and diabetic ulcers. Among
the traumatic wounds 57 (17.1%) the main causes
were automobile accidents, and surgical incision
dehiscence. In the other category 20 (6.0%) were
burns, oncologic wound and Fournier syndrome. In
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some medical records 48 (14.4%), was not informed
the etiology of the wound.
The analysis found a statistically significant difference between pressure ulcers and ulcer of the
lower limbs groups (p=0.012), traumatic wounds
(p=0.001), other (p=0.025) and not informed
(p=0.044). The PU’s had higher average compared
to other etiologies of wounds with a value of US$
168.64.
Most of the medical records of the patients, 255
(76.3%), had a time for provided material for banTable 2. D
 escription of cleaning supplies and provided cover for dressing in patients under
home care. Teresina, PI, 2015.
Domains/Facets

Average

Median
%

Variables
n
Compresses
320
95.8
Gloves
286
85.6
Saline solution 0.9%
301
90.1
Court plaster
275
81.4
147
44.0
Roll bandage
Essential Fatty Acids
67
20.1
Collagenase
88
26.3
Sulfadiazine
3
0.9
Vaseline
5
1.5
170
50.9
Not used
334
-*
Total
Source: Medical records filed at the Pharmaceutical
Management. Teresina, 2015.
* Total is more than 100%, one patient received more
than one product.

Table 3. D
 escriptive statistics of the total value and time of treatment related to the etiology of wounds
of patients receiving curative material at home. Teresina 2015.
Etiology

N(%)

Lower limb ulcers

60(18.0)
149(44.0)
57(17.1)
20(6.0)
48(14.4)

Cost of treatment (U$$)
Me(±IR)
Min
Max
7.3(212.9)
13.3(496.2)
8.80(128.7)
8.4(113.2)
14.0(160.1)

7.3
13.3
8.8
8.4
14.0

1482.1
5883.1
2371.3
853.1
3780.3

p value

Treatment Time (years)
Me(±IR)
Min
Max
1.2(0.3)
1.0(1.1)
1.0(0.7)
1.0(0.4)
1.0(0.7)

1.0
1.0
1.0
1.0
1.0

p value

4.0
5.0
5.0
2.0
5.0

Pressure Ulcers
<0.001a
0.026a
Traumatic wounds
Others
Not informed
Source: Medical records filed at the Pharmaceutical Management. Teresina, 2015. Me(±IR): Median (±interquartile range);
a: Kruskal-Wallis Test; Min: Minimum; Max: Maximum.
*The value of the dollar in March 2015 was equivalent to two Brazilian reais and seventy-two cents (US$ 1 = R$ 2.72)
© Under License of Creative Commons Attribution 3.0 License
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dage of up to one year, 38 (11.4%) in two years, 24
(7.2%) in three years, and the more extended periods as four years and five years showed 8 (2.4%)
and 9 (2.7%), respectively. Only the pressure ulcer
presented a significance in the difference with lower
limb ulcers (p=0.011), traumatic wounds (p=0.012),
other (p=0.043) and the not informed variable
(p=0.022) in which, despite of a quantitative of cases superior to the others, it has an average cost of
approximately 1 and a half.

Discussion
The data showed that there was a majority of male,
elderly above 60 years with impaired physical mobility, considering that, in the group studied, less than
6% ambulated. This study corroborates with the
research done in home assistance that found similar
data [6]. Considering the results and the prospect
of increased longevity, related to improved access
to health care, it becomes necessary a planning of
actions for the prevention of injuries in the elderly.
It can also stand out the high percentage of
adults between 21 and 59 years old with injuries
resulting from traffic accidents and violent situation.
Time series study in Brazil found a 800% increase in
mortality from traffic accidents between the years
1996 and 2009 which showed growth of 0.5 to
4.5/100,000 inhabitants, the highest growth rates
were observed in the states of North, Northeast
and Midwest [7]. These data indicate that patients
with productive age end up off from work, which
may interfere with the economic situation of these
and their dependents, resulting in early retirement,
change in quality of life and increased costs for the
state.
Endocrine disorders such as diabetes stood out
in patients and may even be the cause of the
emergence of wounds such as diabetic foot or the
cause of delayed wound healing, and therefore
requiring nursing care that considers the clinical
aspects of the patient, the signs and symptoms of
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associated disorders and aspects of the wound.
Studies on the relationship between comorbidities, wounds and clinical reasoning are necessary
for the team in decision-making for an approach
to the patient with wounds, being an interdisciplinary challenge that transcends the treatment of
injury [8]. In a randomized study in patients with
diabetic foot after surgical debridement it was
found that the diabetic foot treatment using the
negative-pressure wound therapy (NPWT) compared to conventional therapy is cheaper because
it reduces the number of exchanges and the success rate was 90%, while the traditional dressing
success rate was 76.6% [9].
The high rate of patients with injuries from external causes, unable to ambulate such as wheelchair
users and bedridden, whether because of spinal cord
injury, trauma or stroke after effects may increase
complication rates and the consequent increase in
costs along with critically ill patients, in favors of appearance of multiple injuries as the PUs. In a study
conducted in Nigeria, the numbers of PUs in male
patients, victims of spinal cord injured by trauma
(falls from their own height) are high and the use
of water mattresses has reduced the incidence of
PU, emphasizing the importance of preventive measures [10].
In this study, the PU was most frequent injury
among those who do not ambulate, confirming the
importance of prevention in patients with limited
physical conditions such as bedridden and wheelchair users due to increased susceptibility to the development of lesions by pressure in areas of bony
prominence. The PU has always been a problem for
health services, especially for nursing and multidisciplinary teams, because the incidence, prevalence
and treatment characteristics such as infections, the
need for surgery intervention for cleaning, hospitalization and consequences in higher costs [6, 7].
Patients with extremes of age are the most vulnerable to developing PU, however young patients,
victims of traffic accidents and violence which reThis article is available at: www.intarchmed.com and www.medbrary.com
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quire wheelchairs for locomotion develop deep and
severe ulcers, especially in the ischial region. The
data reflect that pressure ulcers are chronic wounds
which tend to develop in a population of patients
debilitated and can be a major source of infection
and lead to complications such as septicemia, osteomyelitis and even death [1]. The pelvic osteomyelitis is a serious complication of PU and the diagnosis depends on multiple surgical bone biopsies
with microbiological and histological analyzes. The
most common pathogens were S. aureus (77.1%)
Peptostreptococcus (48.6%) and Bacteroides (40%)
(40%) [11].
The lower limb ulcers show a relevant quantity in which the differential diagnosis of lower limb
ulcers involves a range of conditions and if there
is no treatment of the underlying cause it will not
have wound healing; therefore, the correct diagnosis is crucial. Most of these ulcers have a vascular
origin, including venous ulcers and arterial ulcers.
Neuropathic ulcers occur, especially in diabetic patients and others are mainly dermatologic, where
the origin is caused by a variety of conditions such
as vasculitis, tumor infections and pyoderma gangrenosum or necrobiosis lipoidica [8].
The time off for dressing and covers materials had
a variance of 1-5 years, confirming the prevalence
of chronic slow wound healing. When relating the
extended time of treatment with the etiology of
wounds, considering that the materials are provided
to perform a home care by caregivers and family,
hangs the question of the frequency of the evaluation of wounds by the doctor and nurse of the
primary care health, the reason why the complex
wound care task by lay people performing dressing
of the wounds at the domicile can result in a chronic
and prolonged treatment time.
Among the cleaning supplies, compresses and
saline solution were the most requested. This fact
is justified because the gauze, in the most of the
lesions, is necessary for both cleaning, absorption,
and for using as a primary and secondary dressing.
© Under License of Creative Commons Attribution 3.0 License
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The physiological solution of sodium chloride at
0.9% acts to clean the wound with salt solutions
prior to applying the cover [12]. The fixation materials all stood by the amount of orders, and adhesive
dressing and bandage. Regarding the frequency of
chronic ulcers in this study, the lesions characteristically open lesions that often require patching,
enhance the importance of these items for the
dressing. The choice of products to be used in the
treatment of wounds must take into account the
phase of the healing process, the depth, the type
of exudate, and the presence of infection [13].
The covering materials had collagenase and EFA
as the most requested covers. Collagenase acts dissolving the collagen holding avascular tissue to the
underlying tissue in the wound bed. This product is
not active in dry necrosis (eschar) and the additional
use of other topical products, such as iodophors
and silver, can reduce their therapeutic efficacy [14].
The essential fatty acid may be indicated for the
treatment of open wounds, which promote chemotaxis and angiogenesis, and maintain the humidity,
accelerating tissue granulation process [15].
In relation to the cost related to the etiology of
the wounds, it was found that the besides PU prevail in patients, showed a higher expense compared
with other etiologies of wounds. High values for
treatment of PU were also found in a survey conducted in the UK, where the value of a PU ranges
from 1,214 pounds (category 1) to 14,108 pounds
(category IV). Allowing us to conclude that the
costs increase with the severity of the PU, because
in more severe cases the time to heal extends the
incidence of complications [16].

Limitations
Throughout the research, we found incomplete records, which required the creation of a variable in
some categories named as not informed, in order
to not losing relevant data for the research.
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Conclusion
The cost of dressing materials for the long term is
high; also, the same wound was treated for one to
five years with the same materials, without routine
evaluation of an adequacy of treatment based on
scientific evidence.
The main wound in primary care is the pressure
ulcers in elderly patients, diabetics and bedridden,
followed by injured by trauma due to traffic accidents, located in the region of the lower limbs.
The implementation of this protocol is based on
scientific evidence for assessing and assisting patients with wounds, in order to provide preventive
measures, and the use of appropriate coverings, according to the characteristics of the wound, which
can reduce the costs and treatment time, improve self-esteem and quality of life of patients with
wounds under homecare.
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