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Abstract—The health waste management activity, whose steps range from
the identification of generation sites to the environmentally appropriate
final disposal, requires appropriate planning, where each step of the
process needs to be performed properly to ensure worker safety and
mitigate the impacts generated to the environment allied to the hospital
costs. Current legislation, such as: Law 6.938/81, which deals with the
National Environmental Policy, Resolution 222/2018, Law 12.305/2010,
which establishes the National Policy on Solid Waste (PNRS), among
others, guide this process. The general purpose of this case study is to
analyze the current process of management and treatment of waste from
the health service of the Hospital Universitario Getulio Vargas (HUGV).
To achieve these results, a quantitative/qualitative, exploratory descriptive
research was carried out on the HUGV Waste Management Plan. The
information was collected through an Observational Roadmap of the
Current Flow, based on the ANVISA Board Resolution 222/2018.
Consistently, the results obtained showed that the hospital cost of waste
treatment is directly related to the management of HSW. With this, it was
concluded that the management process carried out in the hospital is not
fully in accordance with the current legislation, and that this non-
compliance results in the high cost for the treatment and final destination
of the HSW, demonstrating the importance and the need to update the
hospital's PGRSS (Health Services Waste Management Program). The
research makes a relevant contribution to the HUGV with suggestions for
proposals for improvements in the work of managing HSW.

I.  INTRODUCTION

In Brazil, the CONAMALI!! Resolution 05/1993 defined
minimum procedures for the management of solid health
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waste, which was improved, updated and supplemented in
the procedures with the definition and guidelines so that
health services could update their Health Services Waste
Management Program - PGRSS. The increase in waste
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generation has become a global concern in the socio-
environmental scenario?,

In this context, Anvisal® published Resolution 306 of
2004 regulating the Good Practices of Waste Management
- PGRSS, guiding entities (both state, municipal and
federal district) responsible for its inspection, with the help
of local environmental agencies. In 2018, there was a
review of the Resolution that gave rise to 222/2018 of the
National Health Surveillance Agency!.

The PGRSS is defined as a framework of management
procedures that establish the correct management of waste
generated in the establishment®. The hospital units (HU)
elaborate and implement the management stages, based on
current legislation, adapted to their physical, personal and
financial infrastructure.

Waste is dangerous because it contains probable
biological agents such as bacteria, fungi, viruses,
chlamydiae, rickettsiae, mycoplasmas, parasites and other
agents, cell lines, prions and toxins that spread contagious
diseases in the environment.

This paper is justified by the need for urgent measures
to adapt the PGRSS to the new Resolution 222/2018, in
order to avoid secondary impacts on human health, the
environment and hospital costs. Avenil® points out the
fragility and delay in issuing efficient responses during the
Covid-19 crisis.

The research was developed with the general purpose
of analyzing the current process of handling and
destination of waste from the health service of the Hospital
UniversitarioGetalio Vargas - HUGV, using as specific
purposes: Identify the current places of generation and
segregation of the generated HSW; analyze the flow of the
segregation, packaging and treatment process currently
carried out in the HSW; to relate the current management
of HSW with hospital cost for treatment and final disposal.

II. BIBLIOGRAPHIC REVIEW
2.1 Classification of health service waste

Studies have shown that most Brazilian municipalities
do not have a PGRSS and do not follow the regulations for
their proper management’l. These negligences also point
out the problems of inadequate management and its
consequences for the environment, the professional and
patient safety, in this case due to absence or poor
management®l,

Among solid waste, the HSW pose serious risks to
health and the environment if handled improperly,
because, in addition to having the presence of pathogenic
organisms, they can compromise the quality of soil and
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In addition to the Health Services Waste Management
Plan, the resolution also presents the classification of
waste into five groups, namely: group A (infectious);
group B (chemicals); group C (radioactive) group D
(common) and group E (sharps), according to the types of
waste, their characteristics and examples presented in table
1:

Table 1: Classification of HSW pursuant to ANVISA Board
Resolution No. 222/2018.

Group Features Example

Presence of biological [Culture mediums;
agents that, due to their [disposal of vaccines;
characteristics of [anatomical parts;
A greater virulence or |viscera, leftover
concentration, may (laboratory samples and
pose a risk of infection. [their containers
containing feces, urine

nnd annen U

It comprises waste with |Expired, contaminated,
chemical  substances|interdicted, partially
that can pose a risk to used medicines.
the environment and|Mercury and other
public health. heavy metal residues.
Developer fluids and

£ilnn Fivrnevn

Radioactive waste, i.e. Waste from groups A,
any materials resulting B, C and D
from human activities |contaminated with
C that contain [radionuclides from
radionuclides. clinical analysis
laboratories,  nuclear
medicine and

(L) H

\Waste with no[They are similar to
biological, chemical or |household waste.
radiological risk to|[Toilet  paper and
D health or the [diaper, sanitary
environment. napkins. Leftover food
from  patients  or
leftovers from food

It involves  sharp|Objects and
materials. instruments containing

E sharp, sharp edges,
corners or

protuberances capable
Source: ANVISA Board Resolution 222 (2018).

1. METHODOLOGY

The research characterizes as qualitative/quantitative,
according to Silval', qualitative research in health, as far
as it can be seen, that several authors Bosil*Y,Campos!*?,
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Silva, Mendes & Nakamural®®l, Minayo& Guerriero
(141 Ramos et al.l*®, Ribeiro et al.® has been validating
the legitimacy of nature and method, in a way that is
consistent with the epistemological field.

As for the purposes, the research is descriptive and
exploratory, the descriptions are prepared when there is
already a robust framework of knowledge that accepts to
accurately identify the variables that clarify the fact('"],

The sites of generation and segregation of waste in
each clinic were researched, the information was collected
through two Observational Roadmaps (RO) of the Current
Flow based on ANVISA Board Resolution 222/2018
(Figure 2).

1. Applicstion of the 2. Ciinic Identification 3. Observation of 4 Observation of
Observational > 0 routines. temy et
segregatio porary storage

5. Observation of sAppummom. 7. Observation of 8 Launching the da in
internal transport. B Observational Roadmap waste collection snd goaghe forms,
md!mnhbrhu weighing.

£ 1 B

S 10. Data analysis. 11, COMPRASNET 12 Results, conclusions
search and final remarks.

Fig.1: Flow of data collection.
Source: Authors, (2021).

The research took place on-site, during the day,
following the normal routine of the wards. The spaces of
the utility rooms, displacement of the collection cars, the
internal logistics for the external shelter and the
organization of the external shelter were verified. It was
observed that the waste is stored in the rooms for each
group and, subsequently, weighed (this is the case of waste
from group A, B and E), which occurs when the contracted
company carries out the external collection. The estimated
average weight generated daily was collected from the
spreadsheet of the person responsible for environmental
management.

Financial data were collected on the Federal
Government website COMPRASNET (public data). The
study was carried out at the Hospital Universitario Getilio
Vargas - HUGV, Manaus-AM. HUGV plays a strategic
role in the training of human resources and development
and technology for health, providing its physical and
technological infrastructure for practical training of
students at the Universidade Federal do Amazonas -
UFAM.

IV. RESULTS AND DISCUSSION
4.1 Waste of Group A

According to ANVISA Board Resolution No. 222 of
2018 and CONAMA, it is mandatory to segregate waste at
the time of generation at source, waste must be subjected
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to microbial inactivation when necessary, at the unit itself.
At HUGV, an outsourced company was hired to carry out
the treatment and final disposal of this group, as it does not
have the structure to carry out internal treatment.

Regarding Group A, the following observation was
made: “Is the waste properly segregated at the time of
generation?” (Figure 3). In all clinics, the generation of
waste from the group was found, taking into account the
observed locations, only in 20% of the clinics studied were
observed properly segregation.

@ Yes
® No

Fig.2: Is the waste properly segregated at the time of
generation?

Source: Authors, (2021).

Segregation consists of separating or selecting waste
according to its classification, actions must be carried out
at the time of generation, at the origin. It was possible to
verify that in some containers, common material is
discarded, such as enteral nutrition bags (Figure 4), syringe
packages (Figure 5), which is a matter of concern, since
they will be weighed and sent to an outsourced company
for treatment and final disposition.

Biological agents are microorganisms capable or not of
causing some type of infection, allergy or toxicity in the
human body, such as: bacteria, fungi, viruses, chlamydiae,
rickettsiae, mycoplasmas, parasites and other agents, cell
lines, prions and toxins. 2018). Empty Enteral Nutrition
packages are considered common waste (figure 5), they are
framed in Art. 40 of ANVISA Board Resolution 222/2018,
as they do not represent a biological, chemical or
radiological risk.

In the containers observed with infectious waste, 80%
of the clinics do not properly segregate this waste,
presenting mostly syringes and plastic packaging.
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Fig.3: Common waste (enteral nutrition bag)
Source: Authors, (2021).

Fig.4: Common waste (packaging)
Source: Authors, (2021).

YES. th YES. the YES, conainers YIS, itis
YES, the hugs 4 YES, the capac S, B s
used are sultable,  Soniainers have of 27 of the bg s composition of the nead identified as
:d.euua(ewhlmv obeyed. containgrs are ear- B and foot pedal. ngocrious residue.
for the needs of resistant, washable.

B ¢ Onibopedic B C Nephrological B © Newrologic C Surgical B C Surgical

Fig.5: Quality of the containers used to segregate waste of
Group A.

Source: Authors, (2021).

When observing the quality of the bags and containers,
it was found that the bags used in the packaging are of
good quality, thus avoiding the use of double bags, all are
standardized with the symbol of infectious material and
obey the capacity of 2/3, allowing to close securely,
ensuring integrity and correct handling by cleaning
personnel.  ANVISA Board Resolution 222/2018
recommends that they must be red, but white is used,
supported by GVIMS Technical Note No. 04/ANVISA.
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International Journal of Advanced Engineering Research and Science, 9(2)-2022

Taking into account the size of the hospital and the
distance between the generation sites and the external
shelter, HUGV uses the utility room (space inside the
clinics) for temporary storage. Observing the internal
collection 11 (it is recommended in the hospital that the
internal collection | is the collection of collectors from the
point of generation and their storage in the temporary
waste storage) the collection cars are removed from the
corridors 3 (three) times a day Waste of Group B.

Waste of Group B is generated in all clinics
participating in the study. When checking the group's
waste containers, it was noted that there was a mixture
with common waste, especially in the containers with
medicine bottles. It was observed whether the waste was
properly segregated at the time of generation (Figure 6).

® Yes
® No

40%

Fig.6: Is the waste properly segregated at the time of
generation?

Source: Authors, (2021).

In 60% of the clinics, the segregation of medication
vials is performed incorrectly, as the disposal of syringe
packages is observed in the same container used for the
glasses (Figure 7). Proper management of RSS, especially
in hospitals, in any situation, contributes to minimizing the
risks to professionals involved in the management and to
the environment®l, These items can be toxic, pathogenic
and environmentally adverse due to their non-
biodegradable and/or reusable naturel*l,

It is important to note that generating establishments
must verify whether or not the management of RSS is in
compliance with these laws, especially regarding the
correct segregation in the source of generation and final
destination according to their classification Aduan et al.l?l,
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Fig.7: Container with medicine bottles
Source: Authors, (2021).

Medicine bottles are sent to the external shelter for
temporary storage. When they reach the storage capacity
of the place, the outsourced company is asked to collect it
from the outside, which occurs every 15 days. The bags
used for disposal of waste of group B are of adequate
quality and size for the amount generated in the locations,

not exceeding a capacity of 2/3.
o% YES, the bags . - YES, the : my

EER=EEES

VES, the YES, the capacity YES, containers YES,its
used are suitable.  comrziners donot  of 23 of the bags is composition of the when needed comain  identified as
have adeguate abeyed containers are tear- & lid and foot pedal. infectious residue,
volume far the resistant, washable.
needs of the place,
B C Onhopedic B Nephrological B C Neurolagic © Surgical B Surgical

Fig.8: Regarding the quality of the bags and containers
used to waste disposal of Group B.Source: Authors,
(2021).

At the time of segregation, packages containing
hormonal, antimicrobial, cytostatic, antineoplastic,
immunosuppressive, digitalis, immunomodulatory,
antiretroviral products were observed, all of which are sent
to an external shelter for further treatment.

Of the five clinics studied, only 20% (Figure 9) have
empty packaging segregation, whose components are not
part of the classification according to Art. 61 of ANVISA
Board Resolution 222/2018.

www.ijaers.com
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®Sm
® Nio

Fig.9: What percentage of segregation of primary drug
packaging according to Paragraph 3 of Art. 61 of ANVISA
Board Resolution 222/2018.

Source: Authors, (2021).

Fig.10: Segregation of empty solution bottle in the
Nephrology Clinic

Source: Authors, (2021).

Fig.11: Empty solution bottle in the Clinic
Source: Authors, (2021).

It was identified that in the Nephrology clinic, the pilot
project of "segregation process of empty solution
packaging" was started, the initiative is supported by Art.
40 of ANVISA Board Resolution 222/2018, "HSW
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(Health Service Waste) that do not present biological,
chemical or radiological risk can be sent for recycling,
recovery, reuse, composting, energy recovery or reverse
logistics”, and in Paragraph 3 of Art. 61 “only empty
containers of non-hazardous chemical products can be sent
to recycling processes”.

Daily, after the use of the saline solution bottle, which
was not contaminated, the nursing team breaks the
equipment, removes the identification label and places
only the saline bottle in the identified container (Figures
10 and 11); an average of 1.7k of empty solution bottles
are segregated and weighed daily in the clinic. However,
the Hospital does not send it for recycling, as the recycling
symbol does not appear on the packaging of its products.

Another pilot project observed at the Nephrology
Clinic is the reuse of Buffer Solution packages (acetic
acid-H3CCOOH and acetate ion-H3CCOO- Figure 12) for
packaging empty medication bottles (Figure 13)

Fig.12: Bottles of buffer solution (acetic acid (H3CCOOH)
and acetate ion (H3CCOO).

Source: Authors, (2021).

Figl13: Re-used Buffer Solution Pack.
Source: Authors, (2021).

The buffer solution is widely used in the Clinic, and the
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packaging, when not reused, is donated to the collectors'
cooperative (the company is selected through Electronic
Auction). The initiative collaborates with the reduction of
the negative visual aspect in the hospital environment.

The group's internal waste collection is carried out 3
(three) times a day. The packages are stored in the external
shelter, are destined for external collection when they
reach the storage capacity of the place.

e Group C waste.
No generation of residues from Group C was observed.
e Group D waste.

In all Clinics, Group D waste is generated, as shown in
Figure 16. Waste from this group is classified as tailings,
except when sent for reverse logistics, energy reuse,
recovery, recycling, recovery or reuse.

Most of the waste in the clinics is leftover food,
properly segregated in 100% of the clinics. However, it
was observed that there is a large amount of residues in
this group, especially after meals.

Fig.14: Container with residue from group D.
Source: Authors, (2021).

The containers used do not support the amount
generated and withdrawals are not performed when
necessary (Figure 14), it was observed that the bags are
incorrectly placed in the containers.

In all clinics there were collectors for common waste,
however the containers are of inadequate size for the
amount of waste generated in the environments; the 2/3
capacity is not observed, leaving the packages
overflowing, as can be seen in Figure 14.

We find good quality bags in all clinics, the
composition of the containers allows washing, they are
tear-resistant, they contain a lid and pedal, they are all
identified as common waste.
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W ¢ Orthopedic B g R B Meusolag © Surgieal B ¢ Surgical

Fig.15: Regarding the quality of the bags and containers
used to dispose of waste of Group D.

Source: Authors, (2021).

Collection of residue from group D is performed three
times a day (Figure 19) in all clinics.

e Group E waste.

In all Clinics, Group E waste is generated. Boxes are
placed in all wards and medication rooms.

When observing whether there is adequate segregation,
it can be seen that in 60% of the clinics there was a
mixture of materials in the boxes (Figure 16)

®Sm
® Nio

Fig.16: Group E waste is properly segregated at the
source of generation.

Source: Authors, (2021).

Fig.17: Sharps box.
Source: Authors, (2021).
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Fig.18: Group E waste.
Source: Authors, (2021).

The materials most seen in the boxes are syringes,
gauzes, tubes of ointments and packaging (Figure 18). At
the time of segregation - when carried out improperly -
common waste, in possible contact with the contaminated
ones, are considered infectious, which contributes to an
increase in the amount of contaminated waste, increasing
the risks for the personnel who handle them and for the
population!®®l, This situation is concerning, as this waste
will be heavy, and the treatment has a significant cost for
the hospital.

L0

YES, packaging YES, 3/4 capacity is YES, the containers
appropriate to the obeyed have adequate
legislation for the volume for the needs
disposal of sharps of the place.

waste is used
I C Orthopedi B C Mephrological B CN " C Surgical B C Surgical

Fig.19: Regarding the quality of packaging (boxes) used
for waste disposal

Source: Authors, (2021).

In all clinics, appropriate packaging is used for the
legislation for the disposal of sharps, the capacity of 3/4 is
obeyed, and the containers have adequate volume to the
needs of the observed places, the boxes are identified with
all the risks present in the content.

The internal collection of waste from group E are
scheduled 3 (three) times a day, but the boxes with the
sharps are only sent to the external shelter when they reach
their maximum capacity of 3/4.

e Space for temporary storage.

In the Roadmap, it was verified whether "the spaces
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intended for temporary storage (place for waste from
group A, B and C, which can be in a specific place within
the clinic itself) meets the demand of the place”. In the
HUGV, the area destined to this demand is the utility
room, because the space does not hold the collection cars,
leading the team to choose to store these cars in the
corridor next to the elevators (Figure 20).

Fig.20: Temporary storage.
Source: Authors, (2021).

The legislation provides for the use of a multipurpose
space, provided that, in addition to the minimum area of
6m?, it also has an additional 2m? (HSW 222/2018). Due
to the need for space, the Environmental Management
team adjusted as follows: in the Nephrology clinic, the
collection cars are located in the DML room (a room for
storing utensils and cleaning material). In the Medical,
Neurology, Orthopedics and Surgical Clinics, carts are in
the aisles.

When observing the quality of the carts used in the
transport of collection II, it was found that they comply
with current legislation, are made of rigid material, with
wheels and allow adequate cleaning.

The collection carts used for the internal transport of
waste from the temporary shelter to the external shelter are
made of suitable material (with wheels, cover and
identification), the carts are transported through a service
elevator, at defined times, in order to avoid conflict of
schedules with the other services that meet the demand of
the hospital.

According to Gomest?, Health Institutions must
prepare a PGRSS based on the characteristics and
classification of waste, making it mandatory to prepare a
plan to raise awareness of the correct management of
HSW and environmental and occupational safety
conditions (2018).

It is recommended at the Hospital that collection 1 is
the process that begins at the time of segregation at origin,
collection Il refers to the logistics carried out between the
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temporary storage and the external shelter, and collection
111 is the removal of waste from the external shelter by the
specialized companies until its final destination.

The external shelter, located on the ground floor of the
hospital, has its dimensioning adequate to the internal
demand, the frequency of collection of the urban
municipal cleaning system and the routine of the
outsourced company that performs the waste treatment.
There are separate environments exclusively for groups A
and E, B, D, thus avoiding cross-contamination (Figure
21).

Fig.21: External shelter environments, intended for waste
storage.

Source: Authors, (2021).

Table 2: External storage of Group A, B, D and E.
Group A

It was verified in the guide that the space
meets the daily demand. External
collection is carried out once a day (Figure
26), to carry out the treatment of waste,
the Hospital hired a specialized company,
which is responsible for collection and
external transport. The waste goes through
an incineration process and then goes to
the sanitary landfill. The company is
located in the Terra Nova neighborhood in
the city of Manaus/AM.

As recommended in item | Article 6 of
ANVISA Board Resolution 222/2018,
there is an estimate of the amount of waste
generated from Group A, which
corresponds to the monthly average of
4,493.92k (four thousand, four hundred
and ninetv-three kiloarams and ninetv-two
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Group B

The space destined to the temporary
storage of group B meets the demand, the
solid residues of the group (bottles of
medicine glasses and other packages
containing chemical products), are stored
in the temporary shelter in boxes, and sent
to the outsourced company for
incineration every fifteen days (Figure 26).
The final destination is the sanitary

Table 3: Estimate of group D waste generated from

landfill. In compliance with item | Article
6 of ANVISA Board Resolution 222/2018,
the estimate of the amount of waste
generated from Group B corresponds to
the monthly average of 237.11 k (two
hundred and thirty-seven kilograms and
eleven grams).

Source: Authors, (2021).

e GroupD

The largest amount of waste generated is from group
D, external collection is carried out once a day, and is
carried out by the city hall and destined for the sanitary
landfill. The monthly average of common waste sent to the
sanitary landfill is 3,731.18k (three thousand, seven
hundred and thirty-one kilograms and eighteen grams)
(Table 3), an underestimated number, since the night
collection is not heavy, however it serves as a parameter
for adjustment actions in internal processes.

However, it was observed that there is a significant
amount of group D waste materials that are not rejects,
which can be recycled, and receive the destination as
follows:

- Reuse: alcohol and buffer solution packages;

- Recycling: The hospital has a donation contract with a
collectors' cooperative where the paper, cardboard boxes,
cans, gallons of buffer solution and other plastics that do
not contain hazardous or flammable waste are destined;

- Reverse logistics: No implementation project was
observed, there are many materials such as batteries and
fluorescent lamps, which can be collected by the supplier
companies. However, there is a gap in this process since
clear rules have not yet been defined with the material
suppliers. By the rules, these residues are classified as
Class | residues (NBR 10.004/2004).

The result demonstrates that the hospital is behind
schedule with the implementation of actions according to
the guidance manual of the Ministry of the Environment
(MMA) that addresses the elaboration of Solid Waste
Management Plans.

www.ijaers.com

January to August 2021.
Health External Is HSW Monthly
Service | Collection weighing average
Waste Frequency. performed? estimate.
Groun.
Group D | Once aday Partially 3,731.18k
Monthly
Average 3,731.18k
\Waste
Source: Environmental Management Commission/HUGV,
(2021).
e GroupE

The external storage meets the hospital's demand, the
contracted company performs the collection once a day,
where they are sent for incineration and final disposal in
the sanitary landfill. The monthly average is 389.16k
(three hundred and eighty-nine kilos and sixteen grams).

e Hospital cost with health service waste

management.

As the Hospital does not have the structure to perform
treatment in the unit, it was decided to outsource the
service through a specialized company, defined through
Electronic Auction, the contract has as its purpose the
collection, treatment and adequate final disposal of HSW.
The amount paid per Kkilo collected in the year is
BRL7,0301 (Notice 64/2019-COMPRASNET).

Table 4: Estimate of group A, B, E waste generated from

January to August 2021.
Health External Is HSW Monthly
Service Collection weighing average
Waste Frequency |performed?| estimate
Group
Group A Once a day Yes 4,493.92k
Group B | Twice a month Yes 237.11k
Group E | Once a month Yes 389.16k
Monthly Average Waste 5,120.19k

Taking into account the average generated per month
of 5,120.19k (Group A, B, E), the hospital bears a monthly
cost in the range of BRL35,995.47 (thirty-five thousand,
nine hundred and ninety-five reais and forty-five reais and
seven cents) with waste treatment.

It is evident that the volume of HSW is quite
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expressive, and this amount is directly related to
segregation at origin. Adequate segregation reduces the
amount of contaminated waste generated, which results in
a decrease in costs with treatment and disposal of this
waste and the recycling of common wastef??,

Segregation,  often  inadequate, raises  waste
management costs for generating entities, because when
common waste is discarded together with the infectious
waste, the volume of contaminated material increases,
increasing hospital costs, as these are paid per kilo of
waste to be treated®!. In Brazil, however, still around
27.5% of municipalities allocated their HSW without
declaring the previous treatment given to them24l,

Improving the quality of services provided with a
balance between economic, social and environmental costs
is the biggest challenge for the hospital segment®l, The
results obtained show that the hospital cost with waste
treatment is directly related to the management of HSW,
that is, inadequate segregation, greater financial resources
will be needed for treatment and final disposal.

V. CONCLUSION

With this research, it was possible to observe, through
the literature analysis, the observational guides in the
clinics and in the external shelter, pertinent legislation, and
the guidelines of the policies of health and environment
agencies, that the management process carried out in the
hospital is not fully in accordance with the current
legislation, and that this non-compliance results in the high
cost for treatment and final destination of the HSW
generated in the health care activity.

Materials such as: collection carts, bags, boxes with
sharp holes and containers for segregation, necessary to
comply with the process, comply with the legislation, and
are even standardized in all clinics. This positive point
allows the safety of the worker, avoiding work accidents.

In the area of the external shelter, the separate and
identified spaces for the storage of waste according to
legislation is another positive aspect of HUGV, avoiding
cross-contamination and prioritizing the safety of
collecting agents, allowing adequate organization at the
time of transport to their respective destinations. The
weighing performed serves as a parameter for the
necessary adjustments and control of payments to the
outsourced company.

The initiative to implement the project to segregate
solution vials in the nephrological clinic is an important
step in reducing costs, as it is a product used on a large
scale within the hospital. In this thinking, it is a matter of
implementing the protocol in other clinics, being the first
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step towards a feasibility study to send the bottles for
recycling.

However, regarding the non-conformities aspects, the
spaces for temporary storage of the collection carts were
observed, which is a problem to be solved, since the place
where they are allocated, in addition to bringing visual
pollution, can represent a danger to passers-by who access
the corridors. Searching for alternative solutions for this
situation is a priority to comply with the current
legislation.

The routine practiced by professionals demonstrates
disagreements with what is recommended in ANVISA
Board Resolution 222/2018, generating risks to workers'
health and the environment.

The inadequate segregation observed in the clinics in
this study could be minimized by implementing on-site
training for professionals, in addition to raising awareness
of the importance of the PGRSS to improve segregation,
making it possible to add a culture of worker safety and
concern for the environment.

When it comes to the management of hospital waste, it
is possible to notice the large gap in knowledge and/or
non-compliance with the protocols of health professionals,
mainly according to the specificities of groups A, B and E.
Ordinary waste was unnecessarily sent for treatment,
which leads to an increase in treatment and final disposal
costs.

The relation between inadequate management and
hospital costs is directly related since common waste was
evidenced in several containers destined for waste from
Group A, B and E. Payment for treatment and final
disposal is estimated per kilo generated, which can be
reduced if correctly segregated at source.

From this perspective, it is extremely necessary that
new training and awareness-raising actions are created to
meet the current regulations regarding segregation and, in
this way, contribute to the reduction of financial costs
related to the treatment.

As a contribution, this paper suggests updating the
hospital's PGRSS with the following actions:

1 | Training and awareness-raising actions are created
to meet the current regulations regarding
segregation. However, in order for it to become a
continuous action, it is necessary to insert the role of
action multipliers in each clinic, with biannual or
annual rotation. The professional would be awarded
institutional recognition through a “Hospital Friend”
certificate (or another nomenclature that represents
the dedication of the server) with wide
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2 | Display in a visible place an explanatory folder on
the classification of each waste generated so that it
can be consulted at the time of segregation or affix
the containers with the indication of the items that
can be segregated.

3 | Expand the solution bottle segregation project to all
clinics where they are used, as it is a viable means of
saving for the hospital. It can even create an internal
classification to award the clinic with the highest
quantitative acquisition of a segregated bottle.
Verify the possibility of inserting in the notice for
the acquisition of solution that the manufacturers
meet the technical standard of ABNT (Brazilian
Association of Technical Standards) NBR 13230,
which defines the symbology for identifying plastic
materials.

4 | As for the space destined for the collection carts that
are in the aisle, the team can carry out a study of the
physical spaces that currently exist, in order to
allocate them more safely or reduce the size of the
collection carts so that they can be placed within the
current area, but increasing the number of times they
are collected.

ACKNOWLEDGEMENTS

To the Graduate Program in Engineering, Process
Management, Systems and Environment at the Galileo
Institute of Technology and Education in the Amazon
(PPG.EGPSA/ITEGAM) and to the Federal University
Hospital of the Federal University of Amazonas (HUGV-
UFAM) for their support to search.

REFERENCES

[1]] BRAZIL. CONSELHO NACIONAL DO MEIO
AMBIENTE - CONAMA. (NATIONAL ENVIRONMENT
COUNCIL) Resolution 05, August 05, 1993. Provides for
the management of solid waste generated in ports, airports,
railway and road terminals and establishments providing
health services. (Repealed the provisions dealing with solid
waste from health services by Resolution No. 358/05).
Federal Official Gazette of the Federative Republic of
Brazil, Federal District, August.

[2] TAHIR, M.; HUSSAIN, T.; BEHAYH, A.; TILAHUN, A.
2015. Scenario present and future of solid waste operation
in metro cities of india.J. Environ. Earth Sci. v.5, n. 09, p
164- 169.

[3] MINISTRY OF HEALTH. BRAZILIAN HEALTH
REGULATORY AGENCY. ANVISA Board Resolution
No. 306/2004. Provides for the technical regulation for the
management of health service waste. Federal Official
Gazette Brasilia: Federal Official Gazette, December 07,
2004.

www.ijaers.com

International Journal of Advanced Engineering Research and Science, 9(2)-2022

[4] MINISTRY OF HEALTH. BRAZILIAN HEALTH
REGULATORY AGENCY. ANVISA Board Resolution
No. 222/2018, Commented. Gerencia de Regulamentacéo e
Controle Sanitario em Servicos de Salde - GRECS/Gerencia
Geral de Tecnologia em Servicos de Salde -
GGTES/ANVISA. (Management of Regulation and Sanitary
Control in Health Services - GRECS/General Management
of Technology in Health Services - GGTES/ANVISA.)
Brasilia, July 11, 2018.

[5] GONCALVES, Elenice Messias do Nascimento et al. 2011.
Modelo de implantagdo de plano de gerenciamento de
residuos no laboratério clinico. (Model for implementing a
waste management plan in theclinicallaboratory) Jornal
Brasileiro de Patologia e Medicina Laboratorial, vol. 47, n.
3, p. 249-255. (BrazilianJournalofPathologyandLaboratory
Medicine).

[6] AVENI, Alessandro. 2020. Estratégias pelo trabalho no
futuro devidos a pandemia covid-19. (Strategies for work in
the future duetothe Covid-19 pandemic) Revista Processus
de Politicas Publicas e Desenvolvimento Social, v. 2, n. 3, p.
04-14.

[7] SOUZA, C.T.; OLIVEIRA, C.F.& SARTORI, J.F. 2015.
Diagnostico do gerenciamento de residuos de servigos de
salde em estabelecimentos publicos de municipios que
recebem Imposto sobre Circulagdo de Mercadorias e
Servigos Ecoldgicos no Estado de Minas Gerais. (Diagnosis
of waste management from health services in public
establishments in municipalities that receive a Tax on
Circulation of Goods and Ecological Services in the State of
Minas Gerais.) EngSanit Ambient. v.20 n.4, out/dez.
Auvailable at:
<https://www.scielo.br/j/esa/a/9zpZcR9jps4hY7shdS7D7R
m/?format=pdf&Ilang=pt>. Accessedon 06/21/2021.

[8] ANDREOLI, C.V.; ANDREOLI, F.D.; TRINDADE, T.V.&
HOPPEN, C. Residuos Sélidos: Classificagdo e Solugdes
para Destinagdo Final Adequada. (Solid Waste:
Classification and Solutions for Appropriate Final
Destination) ColecdoAgrinho. 2016.

[9] SHANMUGASUNDARAM, J; SOULALAY, V,;
CHETTIYPPAN, V. 2011. Geographic information system-
based healthcare waste management planning for treatment
site location and optimal transportation routeing.
InternationalSolidWasteAssociation - ISWA.

[10] SILVA, Alexandro da; CASTRO-SILVA, Carlos Raberto;
MOURA, Ludmila de. Pesquisa qualitativa em salde:
percursos e percalcos da formacdo para pesquisadores
iniciantes. Saude e Sociedade (Qualitative research in
health: paths and obstacles in training for beginning
researchers. Health and Society),vol. 27, p. 632-645, 2018.

[11] BOSI, Maria Lucia Magalhdes. Pesquisa qualitativa em
saude coletiva: aportes aos sistemas
desaude. Ciéncia&SaudeColetiva(Qualitative research in
public health: contributions to health systems. Science &
Collective Health), v. 17, p. 572-572, 2012.

[12] CAMPOS, Rosana Onocko. Fale com eles! O trabalho
interpretativo e a producdo de consenso na pesquisa
qualitativa em salde: inovagBes a partir de desenhos
participativos. Physis: Revista de SatdeColetiva(Speak with

Page | 336


http://www.ijaers.com/
https://www.scielo.br/j/esa/a/9zpZcR9jps4hY7shdS7D7Rm/?format=pdf&lang=pt
https://www.scielo.br/j/esa/a/9zpZcR9jps4hY7shdS7D7Rm/?format=pdf&lang=pt

Silva et al.

them! Interpretive work and the production of consensus in
qualitative health research: innovations based on
participatory designs. Physis: JournalofPublic Health), v. 21,
n. 4, p. 1269-1286, 2011.

[13] SILVA, Carlos Roberto de Castro; MENDES, Rosilda;
NAKAMURA, Eunice. A dimensdo da ética na pesquisa em
salde com énfase na abordagem qualitativa. Saide e
Sociedade (The dimension of ethics in health research with
emphasis on a qualitative approach. Health and Society), v.
21, p. 32-41, 2012.

[14] MINAYO, Maria Cecilia deSouza; GUERRIERO, lara
Coelho Zito. Reflexivity as the ethos of qualitative
research. Ciéncia & Saude Coletiva, v. 19, n. 4, p. 1103,
2014.

[15] RAMOS, Flavia Regina Souza et al. A eticidade na pesquisa
qualitativa em salde: o dito e o ndo dito nas produgdes
cientificas. Ciéncia&SaudeColetiva(Ethics in qualitative
health research: what is said and what is not said in
scientific productions. Science & Public Health), v. 15, p.
1673-1684, 2010.

[16] RIBEIRO, Carlos Dimas Martins et al. Pesquisa qualitativa
na producgéo cientifica do campo da
bioética. Ciéncia&SaudeColetiva (Qualitative research in
scientific production in the field of bioethics. Science &
Public Health), v. 19, n. 7, p. 2189-2206, 2014.

[17] NASCIMENTO, Daniel Silva. 2012. Manual de Redagéo
para Trabalhos Académicos: position paper, ensaios
tedricos, artigos cientificos e questdes discursivas. 12 edicéo.
(Writing Manual for Academic Works: position paper,
theoretical essays, scientific articles and discursive
questions. 1st edition) Atlas, S&o Paulo.

[18] ANDRE, Silvia Carla da Silva; VEIGA, Tatiane Bonametti;
TAKAYANAGUI & Angela Maria Magosso. 2016.
Geracdo de Residuos de Servigos de Saude em hospitais do
municipio de Ribeirdo Preto (SP), Brasil. (Generation of
Health Services Waste in hospitals in the city of Ribeirdo
Preto (SP), Brazil.) Engenhariasanitaria e ambiental, v. 21,
p. 123-130.

[19] KHOBRAGADE, D.S. 2019. Health care waste: avoiding
hazards to living and nonliving environment by efficient
management. Fortune J Health Sci., v.2, n.2, p.14-29.2019

[20] ADUAN, S.A.; BRAGA, F.S.; ZANDONADE, E,;
SALLES, D.; CUSSIOL, N.A.M.; LANGE, L.C. Avaliacéo
dos residuos de servigos de satde do Grupo A em hospitais
de Vitoria (ES), Brasil
(EvaluationofwastefromhealthservicesofGroup A in
hospitals  in  Vitéria (ES), Brazil), 2014.DOI:
10.1590/51413-41522014000200004. Disponivel em: <(D)
RESA_0000414.indd (scielo.br)>. Acesso em 03/07/2021.

[21] GOMES, P.AM.; GARBIN, A.J.l; ARCIERI, R.M,;
ROVIDA, T.A. & GARBIN, C.A.S. 2015. Health and safety
at work: the implications of the health waste management
process in the public service. Archives of Health
Investigation, v. 4, n.4, p.44-49.

[22] LEE, M.M.W. 2017. Logistica interna dos residuos solidos
de saude: Um estudo de caso do hospital publico “X” na
cidade de Sdo Paulo. (Internal logistics of solid health
waste: A case study of the public hospital “X” in the city of

www.ijaers.com

International Journal of Advanced Engineering Research and Science, 9(2)-2022

S&o Paulo.) Master's thesis presented at the Environmental
and Sustainability Graduate Program at UniversidadeNove
de Julho. Séo Paulo.

[23] BORELI, Daniela. 2018. Gestdo de residuos sdlidos
infectantes em uma unidade hospitalar. (Management of
infectious solid waste in a hospital unit) Nucleus, v. 15, n. 1.

[24] ABRELPE. 2018 Panorama de residuos sélidos no Brasil
2017. Séo Paulo: ABRELPE.

[25] BELTRAME, Thiago Favarini et al. 2012. O uso das
técnicas da gestdo ambiental e os residuos hospitalares em
uma instituicdo do terceiro setor: uma pesquisa exploratoria
na regido central do RS. (The use of environmental
management techniques and hospital waste in a third sector
institution: an exploratory research in the central region of
RS) Anais do SimpdsioBrasileiro de Gestdo Ambiental,
Goidnia, GO, Brasil. Recuperado em, v. 14.

Page | 337


http://www.ijaers.com/
https://www.scielo.br/j/esa/a/W7xmt9JKzJ59Nq8psXLx3Bt/?format=pdf&lang=pt
https://www.scielo.br/j/esa/a/W7xmt9JKzJ59Nq8psXLx3Bt/?format=pdf&lang=pt

