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ABSTRACT

Objective: to analyze the cost of packaging of a sterile processing center using the method of Activity Based
Costing. Method: observational descriptive study conducted in a university hospital. The activities which
comprise the step of packaging the sterilization process was observed. Results: it was found that a pack of
dual field cotton fabric varies between RS 15.1 and RS 27.3; each washing cycle of 100 kg fabric is RS 23.5;
while surgical grade paper packages cost were between RS 0.29 to RS 0.66 and the amount of dual packaging
of surgical grade paper were between RS 1.32 and RS 1.45. Conclusion: it was evidenced that the cotton
fabric had a high cost when compared to paper surgical grade; so the single-use packaging is more economical
for the institution. Descriptors: Costs and Cost Analysis; Product Packaging; Sterilization.

RESUMO

Objetivo: analisar o custo das embalagens de um centro de material esterilizado utilizando o método de
Custeio Baseado em Atividades. Método: estudo descritivo, observacional, realizado em um hospital escola.
Observaram-se as atividades que compdem a etapa da embalagem do processo de esterilizacao. Resultados:
constatou-se que uma embalagem de tecido de algodao de campo duplo varia entre RS 15,1 e RS 27,3; cada
ciclo de lavagem de 100 kg de tecido custa RS 23,5; enquanto as embalagens de papel grau cir(rgico custam
entre RS 0,29 a RS 0,66 e o valor de embalagens duplas de papel grau cirlrgico estavam entre RS 1,32 e RS
1,45. Conclusado: evidenciou-se que o tecido de algodao apresentou custo elevado quando comparado ao
papel grau cirdrgico; assim as embalagens de uso Unico s@o mais econdmicas para a instituicdo. Descritores:
Custos e Analise de Custo; Embalagem de Produtos; Esterilizacao.

RESUMEN

Objetivo: analizar el costo de los embalajes de un centro de material esterilizado utilizando el método de
Costeo Basado en Actividades. Método: estudio descriptivo observacional realizado en un hospital escuela. Se
observaron las actividades que componen la etapa del embalaje del proceso de esterilizacion. Resultados: se
constato que un embalaje de tejido de algodon de campo doble varia entre RS 15,1 y RS 27,3; cada ciclo de
lavado de 100 kg de tejido cuesta RS 23,5; mientras los embalajes de papel grado quirdrgico cuestan entre RS
0,29 a RS 0,66 y el valor de embalajes dobles de papel grado quirtrgico estaban entre RS 1,32 y RS 1,45.
Conclusion: se evidencio que el tejido de algoddon presento costo elevado cuando comparado al papel grado
quirurgico; asi los embalajes de uso Unico son mas econdomicos para la institucion. Descriptores: Costos y
Analisis de Costo; Embalaje de Productos; Esterilizacion.
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INTRODUCTION

The packaging is the preparation of the
article for sterilization, wrapping it in a
compatible package both for the material and
for the sterilization process,’ aiming at
maintaining the sterility of the article during
storage and its transportations to its use.’

It is known that the packaging must be
compatible with the particular sterilization
method, as well as the article to be sterilized
must be free of toxic ingredients, enabling
penetration and removal of the sterilizing
agent, working as an antimicrobial barrier and
having a favorable cost-effective.**

The packaging used for sterilization of
health products should be regulated by the
National Health Surveillance Agency (ANVISA)
for specific use in sterilization. According to
the RDC 15/2012, the use of kraft paper
packaging, paper towels, manila paper,
newsprint and aluminum foil envelope type
packaging transparent plastic are not allowed
for sterilization equipment, as well as the use
of metal boxes without holes.’

The main packages used in the market are
the cotton fabric and surgical paper. The
cotton fabric is one of the oldest packaging
and still widely used for sterilization in
saturated steam pressure sterilization centers
in countries with low economic level. Of the
advantages of using cotton fabric, there is the
economy (often excluding indirect costs), the
memory property and strength of the pack.®
Its disadvantages are ease of contamination of
the packaging, the low degree of efficiency as
a microbial barrier (around 34%), not resistant
to moisture and difficult to control the
number of reprocessing.®®

The surgical paper is found on the market
in the form of envelopes or sheets of various
measures, self-sealer. It is permeable to vapor
and ethylene oxide, impervious to
microorganisms, resistant to high
temperatures, allowing seeing the article and
regulated by the Ministry of Health since
1993.° Moreover, it has impregnated chemical
indicator for easy viewing of the materials
already processed.

In daily practice, the increased costs in
health brought a constant challenge for the
hospitals, becoming necessary to CME
professionals to acquire knowledge about
concepts and Cost Accounting techniques as a
management tool for the control of resources,
which allows to identify more effective
strategic ways and give administrators the
opportunity to identify more profitable
activities as well as those whose cost needs to
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be analyzed and monitored with greater care,
or not economically viable.™

The method of the Activity Based Costing
(ABC) has been suggested as suitable for
hospital organizations, as this search tool
monitors the expenses of a company to
analyze and monitor the various consumption
paths directly identifiable resources through
the most relevant activities and those for
goods and services."

This study considered the activity as a set
of actions necessary to achieve the goals and
objectives of a function. Therefore, the
activity is comprised of tasks or steps that are
the combination of work elements and
operations that represent how an activity is
performed. The task is one of the basic
elements of activity and consists of a set of
operations. '

This study is relevant for providing
subsidies to meet the cost-benefit of
packaging for sterilization, wused in a
university hospital in northeastern Brazil, as
well as support data to reduce costs of the
institution. It is noted that the expenses
arising from the packaging articles submitted
to chemical disinfection, the cost of
depreciation of hospital clothes washer,
indirect costs (electricity, telephone, water)
were not included, as they were considered
inherent also to other sterilization process
steps.

OBJECTIVES

e To analyze the cost of packaging used in
CME by the Activity-Based Costing method.

e To calculate the costs of packaging used
in the materials that have undergone the
sterilization process in a hospital in
northeastern Brazil.

e To establish what is the most economical
packaging of articles for the sterilization of
those used in the hospital setting of the study.

METHOD

Descriptive, observational study conducted
at the CME and Hospital Laundry of a
University Hospital in Northeast Brazil,
beginning in September 2014 and ending in
March 2015.

Data collection consisted of document
analysis and direct observation of the
activities performed during the articles
packing process for the sterilization process.
The staff was observed performing all steps
involving the articles” packaging phase. It was
clocked the time spent during the work on
each packaging.
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In the period of data collection, CME in
that hospital had 12 employees in the nursing
team, two nurses, one in the morning and
another in the afternoon. Between five and
six employees worked in the morning shift. In
the evening, having more working hours in
CME between seven or eight employees were
scheduled and the night had two. On
weekends, when there are no scheduled
surgeries, the team was composed of three
employees.

The method of sterilization was performed
under saturated steam pressure, and the
sterilization room had four autoclaves. In
addition to this, the CME had a purge,
chemical disinfection room, materials, and
Arsenal preparation room, whose architectural
structure respects the flowchart, so there is
no intersection between contaminated and
clean material.

Before being subjected to the sterilization
process, the articles were sent to the
preparation room to be packaged and labeled
with packaging date, expiration of the
sterilization process and destination sector.
The preparation of the hospital room had a
marble bench where used packaging was
exposed and contained two thermos-sealers.
There was a stainless table for the
preparation of materials and chairs with
suitable height for it. The windows remained
closed, and the temperature was regulated by
air conditioners.

To calculate the amount of packaging used,
it was necessary to have knowledge in the
warehouse sector, the values of the pieces of
cotton fields of all sizes (40 cm x 40 cm, 50
cm x 50 cm, 80 cm x 80 cm; 1Tm x 1m and
1.4m x 1.4m) used in the institution; value by
size, the rolls of surgical paper and available
roll of tape used in packaging: masking tape
and tape test for autoclaving.

For cotton fabric, the average value of the
part of the wash cycle, the laundry hospital
workpiece transport to the MEA and time of
each size of packaging materials were
calculated. For surgical paper, the value of
packets from a roll of each size (10 cm x 200
m, 15 x 100 m; 20 x 100 and 30 x 10m)
packaging time articles, as well as the time
spent package sealing were calculated. In
both types of packaging, we calculated the
amount spent tape test and masking tape used
in each package.

To know the cost of staff, it was performed
Normal Hourly Compensation calculation ( a
formula that calculates the value of the
normal working time). The value of the
normal working time is calculated (RB x 12) /
(52 x N) and RB monthly basic pay and N
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normal weekly working time (hours per
week)."

Considering the Normal Hourly
Compensation calculation for technical
nursing professionals, the amount of time
worked was calculated (with their basic
monthly salary of RS 1,912.99 for 30 hours per
week) which resulted in RS 14.71. The same
calculation was performed for the employee
of Hospital Laundry (with the monthly base
salary of RS 745.00 for 36 hours per week)
which resulted in RS 4.77 per hour worked.

To measure the value of the activity, the
time the employee performs the packaging
according to the value of time to work was
timed. Working time is displayed in seconds.
The value of household work in the packaging
was changed from hours to seconds. The
calculation of the packaging in seconds was
obtained by dividing the value of the work, in
seconds, the time in seconds spent in all
stages of packaging comprising: choosing the
size of packing, packaging, closing or sealing
the package and article identification. Thus C
= value of work (seconds)/time (seconds); C
being the calculation of the packaging in
seconds.

For packaging an article in cotton fabric
two pieces of this type of tissue are used,
masking tape used to: identify the article, the
destination location (sector) of the sterile
article, the validity of the sterility and seal
the package; and tape test. Also, it was
calculated the employee's labor value for each
step involved in the packaging material.

The value of the employee’'s monthly salary
was acquired with the purchase of the career
plan provided by the Department of Personnel
Administration (DAP) of the University which
the hospital is linked. Since the values of the
materials used in the packaging of articles
were obtained by the quote reports provided
by the warehouse of the hospital.

The research project was approved by the
Research Ethics Committee (Brazil Platform)
of the Federal University of Alagoas and has
approval n° 817008.

RESULTS

To know the tape value used in each
package, the tape roll in centimeters was
divided to know the value of tape centimeter
and then, the amount spent tape per package
was calculated. The value of a roll of 50
meters of masking tape is RS 5.87, RS 0.001
per centimeter. A roll of 30 meters of tape
test costs RS 14.89, RS 0.004 per centimeter.

Figure 1 shows the values of the cost of
materials used on cotton fabric sterilization
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packaging., Only the cost of packaging made in this CME was calculated.

Size Unit Doubl Masking Maskin Value Tape Tape Value Total
value e tape g tape masking test test test (RS)
of (R§) value used value/ tape used /cm tape
(cm) cm used in (cm) (R$) usedin
(RS) the the
package package
(RS) (R$)
40cm x 9.3 18.6 20 0.001 0.02 5 0.004 0.02 18.64
40cm
50cm x 9.6 19.2 20 0.001 0.02 5 0.004 0.02 19.24
50cm
80cm x 7.4 14.8 20 0.001 0.02 5 0.004 0.02 14.84
80 cm
1m x 1m 8.9 17.8 40 0.001 0.04 8 0.004 0.03 17.87
1,40m x 13.4 26.8 50 0.001 0.05 8 0.004 0.03 26.87
1,40m

Figure 1. Values of the costs of the materials used in the sterilization of packaging cotton
fabric of a university hospital in northeastern Brazil. Maceié-AL, 2015.

Thus, the total value of each package,
ready to be sterilized, respecting the size, it
was the value found after adding the columns
3, 6 and 9 in Figure 1.

In addition to spending resources in
packaging materials, the value of packaging
activity through the time to perform all the
steps that comprise this activity was
calculated. For that, time in seconds and the
worked value was clocked, changed from

Thus, the value of the cotton fabric
packaging understood the value found related
to expenses arising from material resources
(field, masking tape, tape test) plus the
employee's labor value. By combining the
values, it was observed that a pack of cotton
fabric sized 40 cm x 40 cm was RS 18.9; the
50 cm x 50 cm was RS 19.50; the 80 cm x 80
cm, R § 15.1; packing 1 m x1 m was RS 18.2
and packaging 1.4m x1,4m was RS 27.3.

hours to seconds. In this sense, as seen above,
the value of the hours worked in a nursing
technician was RS 14.71, and a second
working amounted to RS 0.004. Figure 2 shows
the time and the amount spent on activities
performed by employees in the packaging of
articles with cotton fabric in various sizes.

Size Time of packing Value worked
(seconds Value (RS/seconds)
according to
work
(RS)
40cm x 40cm 64 0,004 0,25
50cm x 50cm 78 0,004 0,31
80cm x 80 cm 70 0,004 0,28
1m x 1m 95 0,004 0,38
1,40m x 1,40m 121 0,004 0,48

Figure 2. The value of the nursing technical manpower in packaging articles in cotton
fabric packaging of a university hospital in northeastern Brazil. Macei6-AL, 2015.

It was noted that the total value shows a
fabric made when the workpiece is acquired
(used for the first time). After this first use,
the expense arising with the washing process
is added to the amount spent on the
preparation, packaging of materials.

In the reality of the hospital studied, the
number of reprocessing exceeds the number
recommended by the literature, since each
cotton fabric is reprocessed 130 times.

depending on the hourly wage value,
calculated in seconds, of the Laundry
employee (RS 4.77 per hour).

Figure 3 shows the time duration of each
step of the washing of cotton process.

The amount spent in the hospital laundry
was calculated according to the time
consumed in processing the cotton fabric that
includes washing, spinning and drying,
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Activity Time (seconds)
Loading the machine 65
Washing 3540
Loading the centrifugal 143
Centrifugation 780
Loading the dryer 74
Drying 2100
Transportation from the laundry to the hospital hotel 52
Transportation from the hospital hotel to the CME 58
Total time 6812

Figure 3. Time spent on reprocessing of cotton fabric in a Hospital Laundry of a
university hospital in northeastern Brazil. Maceio-AL, 2015.

As is noted, the total cotton of washing
cycle time is 6812/2 or 1 hour and 53 minutes,
which is equivalent to a value of RS 9.02 of
the employee's laundry activities. In
calculating the wash cycle of the cotton
fabric, it encompassed the amounts spent by
the employee and the amount of spent
material. Thus, for the 100kg cycle is spent:
800 ml liquid soap (RS 4.52); 1440 ml softener
(RS 7.56) and 400 ml of hypochlorite (RS 2.4).
Thus, the amount spent for the washing cycle
of cotton is RS 23.50. The washing cotton is
called heavy cycle and is carried out on
machines which comprise 100 kg tissue.

The value of reprocessing a cotton of each
size was calculated according to the weight.
Considering that the value of reprocessing
100kg of cotton fabric is RS 23.50, the value
for 1kg is RS 0.23. The cotton is washed
before being used for the first time and
always before each reuse.

Figure 4 shows the amount spent on the
first use of the cotton (value + wash). It is
noteworthy that this value (column 3) is the
amount spent by washing it.

Size Weight Value of reprocessing Value of Total value of one
(Kg) (R$/Kg each) the piece reprocessing
(RS) (RS)
40cm x 40cm 0.04 0.009 9.3 9.309
50cm x 50cm 0.05 0.011 9.6 9.611
80cm x 80 cm 0.15 0.035 7.4 7.435
1mx 1m 0.2 0.04 8.9 8.904
1,40m x 0.5 0.117 13.4 13.517
1,40m

Figure 4. The total value of the first use of a cotton fabric of each size available in a
university hospital in northeastern Brazil. Macei6-AL, 2015.

As regards the preparation of articles in the
surgical paper, it was identified as the
material used in this type of packaging only
paper and the tape test. Although the surgical
paper contains the sterilization indicator, the
institution also uses the test tape on the
package; it is not always possible to identify
the impregnated plant indicator in the

surgical paper, reading the article was
subjected to the process of sterilization.

Figure 5 shows the values found for an
article of packaging surgical paper available in
the institution. It is noteworthy that for this
type of packaging 5 cm tape test is used. The
figure also shows the hand value of work
already multiplied by seconds spent on
packaging.

Size Value/ Test Value of Time of Value of Total (RS)
(cm) cm tape test packaging work

(RS) used tape/5cm (seconds) (R$/seconds

(cm) (RS) of the prior
column)

10x20 0.16 5 0.02 27 0.11 0.29
15x20 0.24 5 0.02 26 0.10 0.36
20x40 0.53 5 0.02 29 0.11 0.66
30x30 0.43 5 0.02 38 0.15 0.60

Figure 5. The amount spent on materials and workmanship in a surgical paper packaging for
each available size in a university hospital in northeastern Brazil. Maceio-AL, 2015.

English/Portuguese
J Nurs UFPE on line., Recife, 10(8):2877-85, Aug., 2016

2881



ISSN: 1981-8963

Vital JS, Miranda LN, Nagliate PC et al.

The value of a surgical kraft paper, seen in
Figure 5 was found after adding columns 2, 4
and 6.

Certain articles need to be prepared in
double packages of surgical paper, as is the
case of larger or pointed articles. Thus, it was
necessary to calculate the amounts spent in
pairs of surgical paper packaging. The value of
the package, the value of tape to test
autoclave used and the employee’s labor value
were added. Thus, the value found for a
double pack size 20 cm x 40 cm, and 20 cm Xx
50 cm was RS 1.45 (RS 1.20 by adding the
package, RS 0.02 and 0.23 of the tape test of
the workforce). A double pack of surgical
paper size 30 cm x 30 cm and 30 cm x 40 cm
was RS 1.32 (totaling RS 1.0 Packing, RS 0.02
of the tape test and RS 0.30 of the
workforce).

DISCUSSION

The use of cotton to package articles shows
some disadvantages as not being resistant to
moisture and vulnerable to contamination,
monitoring difficulty of life after repeated
washed and low life by premature wear of
tissues.” Such features are not observed when
comparing the surgical paper, which besides
being more efficient packaging and facilitate
viewing the article, there is no reprocessing
monitoring needs and life.

On lifetime monitoring control of tissues, it
has been seen earlier that the literature
suggests that the cotton fabrics are effective
as microbial barrier up to 65 reprocessing.®'
In the hospital studied, it was observed that
this number is exceeded, and a cotton fabric
reprocessed 130 times, but no with a
systematic control of that number.

Corroborating this study, a survey
conducted in a university hospital in Parana'
found that the hospital has no control over
the number of reuses of the cotton. A survey
conducted in several hospitals in the state
Goias® noted that most of the object of study
institutions was not done any monitoring of its
useful life. In just one hospital had systematic
control reuse of tissue, with the replacement
of the trousseau every six months, a period
corresponding to about 120 processing.

Analyzing the data in this study, it is
confirmed that the use of the tissue without
monitoring of life contradicts what is
recommended by the Ministry of Health/MS,
as this ensures that all CME that uses
packaging cotton fabric, must have a plan
containing criteria for the acquisition and
replacement of tissue packaging Arsenal
keeping records of this movement. The
following criteria are not allowed to wear
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cotton cloth packaging repaired with patches
or amended, and whenever evidenced the
presence of holes, tears, fraying of the fabric
or impaired barrier function, the package
must have its use suspended.’ Without this
control, it is not possible to observe whether
the fabrics are wear in its fibers, which leads
to questions about the effectiveness.

According to a study conducted in Sao
Paulo,' reprocessing fields may cause some
accidents with the pieces, which cause
mechanical damage (tightness of tissue, tears,
and micro-holes), physical (shrinkage by
excess heat) and chemical (excess bleach and
disinfectants, soaps and inadequate stains
caused by contact colored clothing), which
damage the part may preclude its use. Thus,
the inventory control of cotton fabric pieces is
a need. When there is any damage to the
workpiece, it is discarded and replaced, and
hence originates acquisition costs and washing
processes.

The lack of control in the number of
reprocessing cotton fabric also interferes with
the microbial barrier packaging increasing the
cost, since the fabric laundering activity
includes steps that require spending cleaning
materials. Furthermore, it increases the cost
of packaging, since CME employee spends
more time before performing packet,
performs the inspection of the tissue, to
detect the presence of faults due to wear that
can occur during washing.

Between the cost of activities in the
packaging step articles with a cotton cloth
and surgical paper, it is noticed that the
packaging of articles with cotton fabric
includes more steps packaging with surgical
paper and more time-consuming employee to
use double field and still use more resource
materials such as masking tape. Moreover,
being reusable increases the costs in their use
and reuse in the washing process. The present
study shows that the use of surgical packaging
requires a lower cost of manpower since there
is no washing process of the paper.

Regarding surgical paper, it is known that it
has on its face the chemical indicator class I.
However, in the research institution, the tape
test is sticking writing the date of packaging
and validity of sterilization, the sector the
article belongs and the name of the employee
who prepared the material. These details
were also observed by the researchers of the
study in Parana,” in which the use of the
process indicator tape (class I) is also stuck
around package that will be autoclaved. This
is because it is not always possible to identify
only the indicator contained in a surgical
paper that the paper was submitted to the
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sterilization process. When using the tape test
for spare autoclave, submission of viewing the
sterilization process is facilitated. Although
even a little increase, the cost of surgical
kraft paper is even less costly to the
packaging of cotton fabric.

When comparing the values found in this
study with one in Bahia,’ it is confirmed that
although one of the arguments against the use
of cotton fabric as packaging is that it has
lower cost compared to other wrappers on the
market, it is observed that within the CMEs,
the tissue is the enclosure with greater cost,
as the use of this non-dispensing washing and
the tape used.

All kinds of hospital packaging material
must maintain the sterile material to the
validity of sterilization.” The validity of the
product is the term adopted by each
institution, according to the different types of
packaging and submission of products to the
sterilization process respecting the following
criteria: package integrity assessment and
strength of packaging; events related to
handling/storage (in drawers, stacked with
folds and elastic involving the sterile
package); humidity and temperature; security
sealing and turnover of stored stock.

In the studied institution, the validity time
of an article with cotton fabric is 07 days,
while the articles packaged in sterilization
wraps have a time of 90 days. In a study
conducted in Minas Gerais,' the period of
validity of articles packed in cotton fabric was
seven to ten days. When questioned the use of
surgical paper, the institutions responded the
expiration date varied for up to one year.

It is evident that the shorter validity of the
sterilization of materials packed in cotton
fabric about the validity of packed in the
surgical paper is charged with the first type of
packaging because the fact that there
reprocessing of cotton and, of course, same
washing process increases the value of this
container. It is worth mentioning that the
cotton fabric has a higher probability of
occurrence of incidents in the wash and
consequently wear it, reducing its life and
making every reprocessing, less efficient as a
microbial barrier.

Furthermore, the articles to be sterilized
should be packed to ensure the quality of the
entire sterilization process. Tailoring the
package to the type of article and the
sterilization method to which they submit is
important,' because not every package is
compatible with all sterilization technologies
available in the market.>* While the use of
cotton fabric is only compatible with moist
heat, the surgical paper is compatible with
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the moist heat, ethylene oxide, ionizing
radiation, plasma hydrogen peroxide and low-
temperature steam and formaldehyde.?® Thus,
if the institution will use some of these
technologies, it must dispose of its inventory
of cotton fabric.

The current study agreed with that
achieved in the state of Sao Paulo'® when
suggests replacing the cotton fabric 100% by
non-woven (such as surgical), since the
acquisition of the surgical eliminates some
disadvantages (accidents may occur during
washing) and  expenses relating to
reprocessing and incompatibility with some
sterilization types, low validity time of the
sterilization  process, inspection before
packaging material and low microbial barrier.

CONCLUSION

It was possible to observe the importance
of analyzing the cost-effectiveness of
packaging for sterilization because the cotton
fabric, despite being reused and appear to be
more economical, actually showing a higher
cost when the expenses involved are known in
reprocessing.

The use of surgical packaging becomes a
more economic measure for the institution
because there is no spending reprocessing;
packaging demands less professional working
time, and are compatible with various existing
sterilization technologies in the market and
have a good microbial barrier. It is suggested
that the institution considers replacing the
cotton fabric for single-use packaging, as well
as less expensive, they are more efficient,
satisfying the rigorous principles of the
sterilization process.

The values found in this study are
characteristic of the hospital, but the
economy found in the use of surgical
packaging compared to cotton, is very
considerable and valid for any sterilization
center.
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