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Solid waste management in primary healthcare centers: application of a 

facilitation tool1
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Objectives: to propose a tool to facilitate diagnosis, formulation and evaluation of the Waste 

Management Plan in Primary Healthcare Centers and to present the results of the application in 

four selected units. Method: descriptive research, covering the stages of formulation /application 

of the proposed instrument and the evaluation of waste management performance at the units. 

Results: the tool consists in five forms; specific indicators of waste generation for outpatients 

healthcare units were proposed, and performance indicators that give scores for compliance with 

current legislation. In the studied units it is generated common waste (52-60%), infectious-

sharps (31-42%) and recyclable (5-17%). The average rates of generation are: 0,09kg of total 

waste/outpatient assistance and 0,09kg of infectious-sharps waste/outpatient procedure. The 

compliance with regulations, initially 26-30%, then reached 30-38% a year later. Conclusion: the 

tool showed to be easy to use, bypassing the existence of a complex range of existing regulatory 

requirements, allowed to identify non-conformities, pointed out corrective measures and evaluated 

the performance of waste management. In this sense, it contributes to decision making and 

management practices relating to waste, tasks usually assigned to nurses. It is recommended 

that the tool be applied in similar healthcare units for comparative studies, and implementation of 

necessary adaptations for other medical services.

Descriptors: Medical Waste; Hazardous Waste; Waste Management; Indicators; Health Center.

1 Paper extrated from Master’s Thesis “Gerenciamento de resíduos de serviços de saúde: um desafio para unidades básicas de saúde”, presented 

to Faculdade de Saúde Pública, Universidade de São Paulo, São Paulo, SP, Brasil.
2 Doctoral Student, Faculdade de Saúde Pública, Universidade de São Paulo, São Paulo, SP, Brazil. 
3 PhD, Associate Professor, Faculdade de Saúde Pública, Universidade de São Paulo, São Paulo, SP, Brazil.
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Introduction

Services provided in healthcare facilities generate 

considerable amount of solid waste denominated as 

a whole, Healthcare Waste (HW). Much of this waste 

(75-90%) is considered similar to those generated 

in households (recyclable or not)(1), while the rest, 

due to their hazardous characteristics (pathogenicity, 

toxicity and radioactivity) require different processes 

for management and treatment before disposal into the 

environment(1).

The management of HW involves planning, 

implementation and monitoring of actions that aim 

to prevent exposure, ensure the safety of users and 

professionals involved, prevent the occurrence of 

environmental impacts while minimizing the generation 

of waste(1-2).

Although the management of HW is routinely 

practiced by healthcare facilities, studies in developing 

countries(3-11) indicate frequent inadequacies, such 

as inefficient management; failures in segregation 

and handling; lack of training and awareness of risks, 

insufficient human and economic resources for the 

right management; adoption of inadequate treatment 

techniques; lack of control over the endpoint and even 

shortcomings or absence of specific regulations.

In Brazil, in the last two decades, the legal 

and regulatory framework geared to HW* suffered 

progressive updates, involving the ministries of Health, 

Environment and Labor, ending with the establishment 

of the National Policy of Solid Waste in 2010. All these 

Brazilian regulations and directives, which are aligned 

and complementary, provide that any healthcare facility 

in the country, regardless of size and complexity of the 

service, is responsible for managing its waste, and must 

prepare, implement and monitor its Healthcare Waste 

Management Plan (HWMP).

HWMP is the document that describes all internal 

and external steps for the management of waste in 

healthcare services, in order to prevent occupational 

accidents, to avoid environmental impacts and to 

protect the public health(3,12). It could therefore go 

beyond a simple mandatory document and become an 

important supporting tool management. However, it has 

been widely assumed that, in spite of it being a legal 

requirement, the implementation of HWMP has not been 

a reality in the country(3-5).

The literature indicates that the simple formulation 

of the HWMP, involving multiple aspects such as sanitary, 

environmental, health, and safety of the workers, has 

been a major challenge for healthcare institutions. Factors 

such as the lack of economic resources for the purchase 

of materials or equipment needed and the shortage of 

human resources also hamper the subsequent stages of 

implementation and monitoring plan.

In 2005, a study covering 21 hospitals and 48 

outpatient public units of the State of Rio Grande do 

Sul, Brazil(5), found that 28,6% (hospitals) and 4,2% 

(outpatients units) had deployed a HWMP, and only 

33,3% and 10,4% respectively had developed employee 

training programs. Five years later, a new assessment 

carried out in nine Primary Healthcare Centers (PHC), in 

the Brazilian state of Goiás(3) showed that none had HWMP 

or even a technician responsible for the management 

of waste. Therefore, another important obstacle for the 

HWMP is the lack of trained professionals to implement 

and monitor the plan, a task that is informally delegated 

to managers of units or nursing professionals, who do 

not have any systematic method to help them to carry 

out this demand.

The nursing sector has a key role in the management 

of waste, considering that is directly involved in 

the generation of HW and is often commissioned to 

the administrative management of healthcare units 

because of the understanding of the complexity and the 

organization of these services(4,13). Knowledge about the 

regulatory aspects concerning the management of HW 

are essential for the nurses to assess the conditions of 

the workplace, to train their staff and to alert all other 

professionals involved as to the inherent risks and the 

need for proper disposal of different types of HW.

In practice, the presence of these qualified 

professionals has not happened, which is worrying. 

In the surgery department of an university hospital in 

Egypt(14), it was found that 29% of the nursing staff had 

a satisfactory notion of waste management. Nationally, 

a study directed to nurses of the Family Healthcare 

Strategy Program in the State of Mato Grosso(15), found 

that only 20% knew the waste management steps.

It is noteworthy that the requirement of a HWMP 

deployment is not restricted to large generators, such 

as hospitals. Primary Healthcare Centers (PHC), which 

provide basic healthcare services that do not require 

hospitalization (medical consultations, guidelines, 

_______________________ 
* Regulations relative to HW enacted in Brazil: Resolution 306/2004 of the National Health Surveillance Agency (ANVISA); Resolution 358/2005 of the 
National Environment Council (CONAMA) and Regulatory Norm 32/2005 of the Labor and Employment Ministry
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inhalation therapy, bandages, immunizations, application 

of injectable drugs, collection of samples for laboratory 

tests, dental treatment and basic medication provision) 

are also called upon to properly manage their waste, 

according to the rules in force in the country (3,12).

In December 2015, existed in Brazil 34,951 PHCs 

in activity(16). Although each PHC contribute with a 

small portion of hazardous waste, this generation is 

significantly magnified when considering all of these 

units, asymmetrically distributed in the country. Given 

the precariousness of internal HW management and 

the lack of collection or adequate treatment services at 

about 1244 (22.3%) of Brazilian municipalities(17), it is 

inferred that a considerable portion is being improperly 

handled and disposed in the environment.

In this context, in order to support the work 

of healthcare facilities managers on the issue of 

management of HW, this paper aims to propose a 

facilitation tool, to support the diagnosis, formulation 

and evaluation of HWMP in PHCs, and present the results 

of the application of this tool in four units of the city of 

São Paulo. The merit of this instrument is the integration 

of the interdisciplinary among the subject areas involved 

and the systematization of current legislation.

Method

This is a descriptive study, which used as a research 

method the multiple case study, applied in four PHCs 

(identified from PHC-A to PHC-D) in the city of São Paulo, 

Brazil, during the period from February 2011 to February 

2012. The selection criteria of the units considered all 

the PHCs that constituted, at the time, the West Project 

- a partnership for management between the Faculty 

of Medicine Foundation of the University of Sao Paulo 

(USP) and the Municipality of Sao Paulo Administration. 

The PHC-D was analyzed together with an Emergency 

Healthcare Unit (called AMA) because they shared some 

services (pharmacy, administrative areas, kitchen, 

dressing rooms and shelter for infectious waste) and the 

outsourced cleaning service.

This study consisted of three stages: i) design of a 

facilitation tool for diagnosis, formulation and evaluation 

of HWMP using as indicators: waste generation and 

performance analysis; ii) application of the tool in four 

PHCs, resulting in two consecutive diagnoses regarding 

the management of waste in 2011 and one year after; 

and iii) comparative evaluation of both diagnoses.

The facilitation tool was formulated from the 

systematization of the existing legal and regulatory 

framework in the country, in the state and in the city 

of São Paulo, and the Brazilian technical standards, 

resulting in five forms identified from F-I to F-V.

The indicators used were:

1. Waste generation indicators: in the literature, 

these indicators are used to assess whether the 

generating institution adopts measures to reduce waste 

production and performs the separation into different 

groups to give the appropriate destination to each group. 

The indicators selected for this study: daily amount of 

total generation and by group (kg/d and percentage) 

and two more appropriate indicators to represent 

the production of waste in services that provide care 

without hospitalization: generation rate per outpatient 

assistance* and generation rate per outpatient 

procedure** performed in critical areas***. To feed 

the indicators of generation, weighing was performed 

in each PHC for five consecutive days (one working 

week of operation), recording the generation of each 

source sector (critical area and not critical), separately 

by waste group: A (infectious), D (common: recyclable 

and non-recyclable) and E (sharps). Radioactive waste 

(group C) and chemical (group B) were not considered 

because the former is not generated in the PHC, while 

the chemicals still present incipient segregation. For 

infectious materials it was used the sum (A+E) because 

they are collected and treated jointly in this city. The 

values jotted down in the form (F-IV) are the average of 

values found in the five weighing procedures. Additionally, 

through administrative records in the studied PHCs, it 

was computed the daily average of assistances and the 

daily average of procedures performed in critical areas 

(recorded in form F-I). The rate of total waste generation 

per assistance is obtained by dividing the daily average 

of total waste by the daily average of assistances. The 

rate of infectious and sharps waste generation (A+E) 

results from the ratio of the daily average of waste by 

the daily average of procedures performed in the sectors 

that produce such waste (critical areas).

2. Indicator of performance: represented by the 

scores that resulted from the evaluation of compliance 

_______________________
*Assistance: were considered all types of healthcare provided by professionals from the PHC (doctors, nurses, dentists, psychologists, physiotherapists, 
social workers and others)
** Procedure: all activities of care in critical areas in the PHC that generate hazardous waste (Groups A, B or E).
*** Critical areas: sectors in outpatient healthcare facilities where hazardous waste is generated (Groups A, B and E) – Odontology, Gynecology, medication, 
bandages, vaccines, lab test collection.
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with 142 regulatory requirements contained in Form V 

(F-V). For completing this form, various techniques were 

used: survey of secondary data, available documentation 

(contracts, records of attendance, human resources and 

routines), interviews with leaders of different sectors, 

and on-site observation recorded in a diary. During the 

application of the tool, the information collected by the 

authors, fed the F-V, which resulted in two diagnoses of 

managerial and operational situation of the HW of the 

four PHCs in 2011, and a year later, a period deemed as 

reasonable for the implementation of the HWMP. 

The evaluation of the HW management performance 

in each of the PHC under study, resulted from comparing 

the diagnoses in the two periods considered, before and 

after the implementation of the plan.

Regarding the ethical aspects, the research project 

was approved by the Ethics and Research Committees 

of the Public Health School/USP (OF. COEP 210/10), and 

of the Municipal Health Department (CEP/SMS 361/10).

Results 

Presentation of the facilitation tool

All requirements and applicable legal requirements 

- for health, environmental and labor issues - were 

incorporated into the facilitation tool. The five forms 

(F-I to F-V) that make up this instrument are described 

briefly in the following.

F-I. Information on the generator facility and 

responsible: it involves data on the location, physical 

and operational structure of the establishment; 

registration data in the competent agencies; amount 

of human resources by function; monthly average of 

assistances and procedures, and liability relating to HW 

management and security.

F-II. Characterization of the internal flow of waste 

by source sector: it involves the relationship of waste 

generated separately by groups (A to E) and by source 

sector. Lends itself to mapping the property in critical and 

non-critical areas and the determination of the collection 

flow. These data help in the distribution planning and 

calculation of the number and capacity of the needed 

containers, regarding the more efficient segregation and 

reduction of waste.

F-III. Description of the external flow and measures 

to mitigate generation: identifies the destination of waste 

indicating the collection companies and receiving units 

(recycling sorting centers, treatment plants, landfill) 

of different waste streams. This information becomes 

important, as the generator is legally co-responsible 

for external stages of management. In addition, it 

assists in the decision of minimizing the generation and 

optimization of costs.

F-IV. Records of indicators of generation and waste 

minimization goals: keeps the record of three indicators, 

fed with the results obtained by measurements 

and information gathered in the unit, regarding the 

number of outpatients assistances and procedures 

performed during the period: i) rate of daily average 

waste generation by group (A to E) and the respective 

percentages; ii) rate of total waste generation per 

assistance (kg/assistance); and iii) rate of infectious and 

sharps waste generation (A+E) per procedure in critical 

areas (kg/procedure).

The use of these indicators enables the evaluation 

of the institution’s performance in relation to minimizing 

waste both at whole as per sectors, and supports future 

decision-making. The goals outlined in this form may be 

checked during the period due for their achievement or 

at the time of reapplication at a future date.

F-V. Checklist of regulatory requirements: this form 

resulted in 142 regulatory requirements, divided into 

3 blocks: B1- documentation required; B2- preventive 

actions to avoid health and environmental risks and 

B3- steps of the internal management (segregation, 

conditioning, internal collection and transport, storage 

and external collection). 

Answers to the checklist allow assessing whether 

relevant measures for the management of HW are being 

adopted. Each requirement may take the following 

forms: S (Compliant), P (Partially compliant), N (Not 

compliant), and NA (Not applicable). The un-weighted 

sum of requirements met, generates a score that reflects 

the performance of the unit analyzed. The challenge 

is to reach 100% of positive responses (S). As the 

documentation is provided, equipment is purchased and 

used, training programs are developed and operational 

practices are corrected, the score increases, raising 

the performance level and stimulating the search for 

better results. As an illustration, Figure 1 presents main 

normative requirements composing Block 3, Form V, 

grouped by steps of management*.

_______________________
*For a full version of the Tool, check Master’s Thesis “Gerenciamento de resíduos de serviços de saúde: um desafio para unidades básicas de saúde”, 
completed in the School of Public Health, University of São Paulo, 2012. <http://www.teses.usp.br/teses/disponiveis/6/6134/tde-06092012-103002/pt-br.
php>.
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Block 3: Steps for internal management of waste

 Sorting and conditioning

Are actions to minimize the production of solid waste taken? 

Is information available about which materials are recyclable or re-usable? 

Is the quantity of chemical waste reduced, observed feasible conditions?  

Is hazardous and toxic chemical waste reduced in the most feasible manner before being discarded?

Is there a segregation process for Group A waste in the generation site?

Is there a segregation process for Group E waste in the generation site?

Is there a segregation process for recyclables and non-recyclables in the generation site?

Are there enough containers in order to avoid mixing infectious, recyclable and non-recyclable waste? 

Is the recommended identification for infectious waste used? 

Is the recommended identification for common non-recyclable waste used? 

Is the identification for recyclable materials used? 

Is the recommended identification for sharps containers used? 

Do containers for conditioning the infectious waste comply with standards: rigid material, resistant to punctures, breaking, leaking and tumbling, have 
a smooth washable surface, rounded corners, pedal-operated lid, and infectious material symbols?  

Are containers for infectious waste covered with milky white plastic bag, Type II, waterproof and resistant, and with infectious waste symbols in black 
color?  

Is chemical hazardous fluid waste disposed in order to have specific treatment? 

Is a specific container (e.g. a cardboard box) with label and the hazardous symbol used for packaging the medicines waste? 

Is a declaration of chemical waste transportation sent/delivered to the external waste collection service?  

Is a declaration of infectious waste transportation delivered to treatment to the external waste collection service? 

Does the bin for packaging sharps in the generation site comply with the standards? 

Is there a systematic way for adequate disposal of batteries and accumulators containing lead, cadmium and mercury?  

Other special solid waste such as fluorescent lamps, are sent to re-use, treatment or adequate final disposal? 

The plastic bags are resistant to break and leak? 

The infectious waste bags are identified with biologic risk symbol, information about the generator (name of person in charge or department) and data 
of exit? 

 Internal collection and transportation

The internal routine for collection is separated by type of waste to comply with biosafety standards? 

Is an exclusive wheeled cart used to collect infectious waste?

Is the wheeled cart to collect infectious waste identified with the risk symbol, colors and labels, compliant with legal and standard requirements?  

Is there a wheeled cart for common and recyclable waste collection, avoiding that bags of waste remain placed on the floor? 

 Storage

Is there a specific, identified site for storage of chemical waste? 

The flammable waste that can ignite or explode, are stored following Fire Dept. guidelines? 

Is there a specific shelter for storage of infectious waste? 

Is there a biohazard symbol and warnings in the external infectious waste shelter? 

The conditions of the external infectious waste shelter comply with the technical standards: sufficient capacity for the period between external 
collections; floors, walls and ceilings are smooth, washable, waterproof; floor has a slope of 2% towards the drain; drain connected to the sewer; door 
large enough for entering the carts; protection against vectors in the door entry; water tap; suitable artificial light, and screened ventilation openings 
(at least 1/20 of the floor area and not less than 0.2 m)?

The bags with waste are always kept in closed containers, and no spilling on the floor happens? 

External collection

The external collection of infectious and sharps waste is performed twice a week or more? 

Is there a systematic fashion for external collection of recyclable waste? 

Figure 1 - Synthesis of normative requirements of the internal steps in waste management 
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Presentation of the management situation for HW in 
the four PHCs under study at two different times

In 2011, all forms of the tool were filled with data 

at each PHC under study. 

Waste quantification (Figure 2) indicated that 

common waste (non-recyclable) was the highest 

generated amount (52 to 60%), and few recyclable was 

separate (5 to 17%), limited to cardboard boxes which 

were made available to independent waste pickers. The 

amount of hazardous waste was significant (between 

31-42% of total generation). The largest amount of 

infectious or sharps resulted from the mixture of other 

wastes (recyclable and not) due to the lack of specific 

and clearly identified containers.

Figure 2 - Percentage of waste generation in four Primary Healthcare Centers (PHC), Sao Paulo, SP, Brazil, 2011

In 2011, there were significant fluctuations in 

generation rates in the four PHCs. The PHC-C showed 

the highest values and PHC-D the smallest (Table 1). 

Among the four PHCs, the average rate of total waste 

was 0.09kg/assistance, considering that the average rate 

of infectious waste was 0.03kg/assistance and 0.09kg/

procedure. It is noted that the rate infectious/sharps 

(A+E) waste generated by procedure exceeds two-to-

fourfold the rate per assistance, because procedures are 

the activities that effectively generate infectious waste.

Table 1 - Rates of waste generation by Primary Healthcare Center, Sao Paulo, SP, Brazil, 2011

Daily generation Units
Primary Healthcare Centers

PHC-A PHC-B PHC-C PHC-D/AMA

Total (A+E+D) (kg/assistance) 0,06 0,08 0,17 0,05

Waste (A+E) (kg/assistance) 0,02 0,03 0,06 0,02

Waste (A+E) (kg/procedure) 0,08 0,10 0,12 0,05

In the second diagnosis, carried out in 2012, the 

quantification of waste and the consequent application 

of the F-IV were affected, considering that management 

and operating practices to provide the minimization of 

waste have not been adopted in any of the four PHC. 

Then, the situation one year after, remained virtually the 

same as the previous year.

The application of F-V was feasible in 2011 and 

2012. However, the results showed that progress in 

performance management of HW in the PHC under study, 

was negligible, considering the 142 items to be met 

(Figure 3). The progress seen in the PHCs represented: 

16 points (PHC-A), 7 points (PHC-B), 5 points (PHC-C) 

and 8 points (PHC-D).
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Discussion 

Inadequacies in the management of HW and 

consequent occupational and environmental situations 

of risk are often highlighted in studies conducted in 

hospitals in developing countries(5-11). However, it is 

worth of note that little attention has been directed to 

the also worrying conditions in non-hospital healthcare 

facilities such as clinics(3,12) and emergency healthcare 

units(4).

In this study, specifically referring to waste on 

PHCs, management, operation and infrastructure failures 

have been identified, comparable to those mentioned 

in the literature. This situation indicates that the legal 

requirements are not being met, putting at risk the 

safety of health and cleaning workers as well as users, 

family caregivers, workers of the external collection, 

informal waste pickers and even the environment.

In line with previous studies(3,12), it was also verified 

the lack of job training to practice HW management in the 

PHCs surveyed. In this case, managers and / or nurses 

are due to assume this responsibility and individually 

seek for the improvement of their skills, to enforce 

the regulations. Moreover, if serious shortcomings are 

identified, these professionals can even suffer legal / 

criminal penalties imposed by regulatory agencies of 

health and environmental competence.

It is noteworthy that, despite the recommendations 

set out in studies conducted in different countries(5-9) 

regarding the imperative need to implement plans and 

institutional policies, the study was unable to find in the 

literature systematic and standardized methods in order 

to assist generators facilities to plan and implement 

these activities. The proposed tool appears to fill this 

gap and facilitate the performance of this function. 

Although extensive, it is subdivided into forms that can 

be applied by one or more staff members, acquainted to 

these matter. The data thus collected will allow to feed 

generation and performance indicators.

It is also apparent that the most widely used 

generation indicator in literature - daily rate per hospital 

bed (kg of waste/bed.day)(5-6,8-9) - is generic and suitable 

for application to establishments that offer more complex 

healthcare, and requiring the hospitalization of the 

patient. Fewer studies(3-4,10-12) present generation rates 

specific for outpatients or undergoing visits without the 

need for hospitalization, whether in hospitals, outpatient 

or emergency units.

In this study, we proposed two more specific 

indicators to characterize the generation of waste in 

outpatient units: generation rate per assistance and 

generation rate per procedure in critical areas. It is 

understood that this specificity brings greater reliability 

to the quantification of waste and is more appropriate 

for outpatient units. The rate of total waste generation 

per assistance in the four studied PHCs ranged from 

0.05 to 0.17kg (average of 0,11kg). This value appears 

to be higher than the value found in other PHC in Sao 

Paulo(12) (0.03kg/assistance) and nine PHCs in the city of 

Goiânia(3) (average of 0,06kg/user). The generation rate 

found in the PHC-C (0.17kg/assistance), is much larger 

than the others, indicating the urgent need for measures 

to minimize the generation of waste.

Figure 3 – Compliance with legal requirements by Primary Healthcare Centers, Sao Paulo, SP, 2011 and 2012 
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In the literature is also remarkable the lack of tools 

to assess the performance of the HW management. 

Generation and performance indicators as proposed 

in the present study, lend themselves both to assess 

progress in the same unit over time, as well as for 

comparison and ranking of PHCs, at any given time.

In the PHCs under study, the documented way 

of exposing the nonconformities served as a warning, 

however it was not enough to motivate their managers 

to invest in adapting the management of HW. Limiting 

aspects considered were: the delay in political decision 

of the PHC responsible for the management, and the 

lack of human and financial resources to make the 

needed repairs and improvements.

Conclusion

The proposed tool seeks to fill the identified gaps 

enabling the following procedures: Joint visualization 

of legal requirements dispersed in different 

regulatory areas involved (health, environment and 

labor); Application by non-experts on the issue, after 

brief training; Identification of structural, operational 

and behavioral failures in the healthcare facility; 

Easy identification of corrective measures to be 

implemented after identification of non-conformities; 

Setting goals and deadlines; Comparison of results 

in consecutive evaluations, in the same unit, and 

assessments between different units, evidencing the 

performance of the HW management; Minimizing the 

subjectivity of the evaluator; and Achievement of 

more consistent, reliable and measurable results, for 

making decisions.

This tool, which organizes all the requirements 

and legal requirements, may contribute to healthcare 

management practices, tasks usually attributed to 

nurses. When fully completed, the tool also has the role 

of documentary record of the healthcare facility situation 

at the completion dates.

Because it is an easy-to-handle tool, generating 

consistent and comparable results, it is recommended 

to apply this tool in other similar outpatient units, public 

or private services that have size, type of service and of 

similar HW characteristics.

It is also recommended that, for dental, veterinary 

and even hospitals this tool should be adapted to meet 

the specific needs of these units. For facilities in other 

municipalities, excluding Sao Paulo should be considered 

the state and municipal regulations in force. 

References

1. World Health Organization (WHO). Safe management 

of wastes from health-care activities. 2nd ed. Geneva: 

World Health Organization; 2014.

2. World Health Organization (WHO). Management 

of Solid Health-Care Waste at Primary Health-Care 

Centers: a decision-making guide. Geneva: World Health 

Organization; 2005. 

3. Alves SB, Silva e Souza AC, Tipple AF, Rezende KC, 

Resende FR, Rodrigues EG, et al. The reality of waste 

management in primary health care units in Brazil. 

Waste Manag Res. 2014;32(9 Suppl):40-7. 

4. Pereira MS, Alves SB, Silva e Souza AC, Tipple AF, 

Rezende FR, Rodrigues EG. Waste management in non-

hospital emergency units. Rev. Latino-Am. Enfermagem. 

2013 Feb; 21:259-66.

5. Da Silva CE, Hoppe AE, Ravanello MM, Mello N. 

Medical wastes management in the south of Brazil. 

Waste Manage. 2005;25(6):600-5.

6. Abd El-Salam MM. Hospital waste management in El-

Beheira Governorate, Egypt. J Environ Manage. 2010; 

91(3):618-29. 

7. Nema A, Pathak A, Bajaj P, Singh H, Kuman S. A 

case study: biomedical waste management practices at 

city hospital in Himachal Pradesh. Waste Manage Res. 

2011;29:669-73.

8. Ferdowsi A, Ferdosi M, Mehrani Z, Narenjka P. Certain 

Hospital Waste Management Practices in Isfahan, Iran. 

Int J Prev Med. 2012 Mar;3(Suppl1):176–85. 

9. Longe EO. Healthcare waste management status 

in Lagos State, Nigeria: a case study from selected 

healthcare facilities in Ikorodu and Lagos metropolis. 

Waste Manage Res. 2012 Jun;  30(6):562-71. 

10. Haylamicheal ID, Dalvie MA, Yirsaw BD, Zegeye 

HA. Assessing the management of healthcare waste in 

Hawassa city, Ethiopia. Waste Manage Res. 2011 Aug; 

29(8):854-62. 

11. Eker HH, Bilgili MS. Statistical analysis of waste 

generation in healthcare services: a case study. Waste 

Manage Res. 2011;29:791. 

12. Moreira AMM, Günther WR. Assessment of medical 

waste management at a primary health-care center in 

São Paulo, Brazil. Waste Manage. 2013 Jan;33(1):162-7. 

13. Kangasniemi M, Kallio H, Pietila AM. Towards 

environmentally responsible nursing: a critical interpretive 

synthesis.  J Adv Nurs. 2014; 70(7)1465-72.

14. Mostafa GM, Shazly MM, Sherief WI. Development 

of a waste management protocol based on assessment 

of knowledge and practice of healthcare personnel 



www.eerp.usp.br/rlae

9Moreira AMM, Günther WMR.

Corresponding Author:
Ana Maria Maniero Moreira
Universidade de São Paulo. Faculdade de Saúde Pública
Av. Dr. Arnaldo, 715
Bairro: Cerqueira César
CEP: 01246-904, São Paulo, SP, Brasil
E-mail: anamariainforme@hotmail.com

Received: Jan. 14th 2015

Accepted: Feb. 13th 2016

Copyright © 2016 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the 
Creative Commons (CC BY).
This license lets others distribute, remix, tweak, and build upon 
your work, even commercially, as long as they credit you for the 
original creation. This is the most accommodating of licenses 
offered. Recommended for maximum dissemination and use of 
licensed materials.

in surgical departments. Waste Manage. 2009 Jan; 

29(1):430–9.

15. Santos MA, Souza AO. Conhecimento de enfermeiros 

da estratégia saúde da família sobre resíduos dos serviços 

de saúde. Rev Bras Enferm. 2012; 65(4):645-52. 

16. Departamento de Informática do SUS (Datasus). 

Cadastro Nacional de Estabelecimentos de Saúde - 

CNESNet. Tipos de estabelecimentos. Brasília, DF, 2015 

[Acesso 23 jan 2016]. Disponível em: http://tabnet.

datasus.gov.br/cgi/deftohtm.exe?cnes/cnv/atambbr.def 

17. Associação Brasileira de Empresas de Limpeza 

Pública e Resíduos Sólidos (Abrelpe). Panorama dos 

resíduos sólidos no Brasil 2014. São Paulo, 2015. [Acesso 

23 jan 201]. Disponível em: http://www.abrelpe.org.br/

panorama_apresentacao.cfm. 


