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Application of the DPSEEA Model 
to Healthcare Waste Management

Abstract  The use of health indicators is indis-
pensable for understanding the complex relation-
ship between the environmental and health fields. 
For the proposition of environmental health in-
dicators, the Brazilian Ministry of Health (MH) 
recommends using a model proposed by the World 
Health Organization. This model is composed of 
the following elements: Driving Force, Pressure, 
State, Exposure, Effect, and Action; it is called the 
DPSEEA model. The objective of this study is to 
propose the application of this model in health-
care waste (HCW) management. This study was 
performed by documentary research using two 
data sources: a) technical reports on research on 
HCW from the last 15 years (outpatient, dental, 
hospital, veterinary, university, and primary care 
unit) at the University of Caxias do Sul, Brazil; 
and b) the MH manual entitled “Environmental 
Health: Basic Guide for the Construction of Indi-
cators”. The results show that the model is relevant 
because it makes it possible to analyse a particular 
context, proposing indicators and defining specific 
actions for the case of this study, to monitor and 
improve methods of managing HCW. The results 
also show that the proposed model is an import-
ant analytical tool for both medical waste man-
agement and planning actions that will minimize 
risks, particularly chemical and biological, result-
ing in environmental health and protection. 
Key words  Environmental health, Health indica-
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Nilva Lúcia Rech Stedile 1 

Vania Elisabete Schneider 1

Monique Walltrick Nunes 1

Adriane Carine Kappes 1

DOI: 10.1590/1413-812320182311.19352016

1 Mestrado Profissional 
em Engenharia e Ciência 
Ambientais, Centro 
de Ciências da Vida, 
Universidade de Caxias do 
Sul. R. Francisco Getúlio 
Vargas 1130, Petrópolis. 
95001-970  Caxias do Sul  
RS  Brasil. nrlstedi@ucs.br



3684
St

ed
ile

 N
LR

 e
t a

l.

Introduction

The productive processes of work and consump-
tion influence the state of human and environ-
mental health. Addressing the subject of environ-
mental health, the Brazilian Ministry of Health 
(MH)1 states that the means of production and 
of social and economic development interfere in 
ecosystems, which are determinants of and con-
tributors to changes in the patterns and levels 
of population health. This interference results 
in changes in the epidemiological and morbid-
ity-mortality profile due to the exposure of hu-
mans to different and altered environments.

In addition to environmental interferences 
that produce illness, how healthcare services focus 
their actions on disease also impacts health and 
the environment. The healthcare logic focused 
on pathophysiology – centred on the biomedical 
model, which prioritizes treatments and proce-
dures – and the organizational characteristics of 
services lead to a trend of progressive increase in 
the use of disposables and, consequently, increase 
in the volume of generated waste. Disposables 
have a higher acceptance in the health sector due 
to their practicality and because they reduce the 
risk of disease transmission, particularly for dis-
eases carried by blood and secretions. Thus, the 
generation and management of waste generated 
in healthcare may lead to risks for both those di-
rectly involved in health services and users, their 
families, and society as a whole if these wastes are 
inadequately disposed of in the environment2. 
Therefore, they constitute an environmental 
health problem.

The issue of environmental health may be 
considered to be fairly recent in Brazil. Since 
the proposition of the document entitled Infor-
mation for the Construction of the National En-
vironmental Health Policy3, several initiatives in 
different areas have been striving to approximate 
health and the environment to understand the 
complex relationship between the two. 

There is also an effort to develop legislation 
to protect the environment and health. An exam-
ple is the National Solid Waste Policy (NSWP)4, 
which classifies waste according to origin 
(household, construction, industrial, healthcare, 
among others) and hazardousness (hazardous 
or non-hazardous). Healthcare waste (HCW) 
is defined in the NSWP as “[...] those generat-
ed in health services [...]”4, and it is considered 
dangerous due to having characteristics of “[...] 
flammability, corrosiveness, reactivity, toxicity, 
pathogenicity, carcinogenicity, teratogenicity, 

mutagenicity […]”³ and because it presents sig-
nificant risks to public health and environmen-
tal quality, particularly in the case of waste from 
the following categories: infectants (group A), 
chemicals (group B), radioactives (group C), and 
sharps (group E)5.

The generation of HCW, despite being rela-
tively small compared to solid urban waste, be-
comes significant when the potential risks associ-
ated with it is considered. These include the pres-
ence of pathogenic organisms and/or their tox-
ins, chemical products of a diverse nature (drugs, 
chemotherapeutics, solvents, among others), and 
radiological risks. The HCW problem is also a 
consequence of other factors, such as the mixing 
of wastes of different natures, dumping on pub-
lic roads, and/or inadequate disposal in landfills, 
which are not always sanitary or controlled2.

These risks are increased when the forms of 
waste management are inadequate. The inade-
quacies in waste management in contemporary 
society compromise the quality of life of the pop-
ulation and the quality of the environment, re-
sulting in risks to both physical health (infectious 
and degenerative diseases) and mental health 
(anxiety attacks, panic attacks, and depression) 
as well as social disintegration (social isolation, 
exacerbation of violence, among others)6. The 
inadequate management of these wastes may ex-
pose the health of workers to direct risks and the 
population to indirect risks through the action of 
the wastes on the environment7,8.

These aspects point to the inseparable rela-
tionship between health, environmental health, 
the environment, and HCW, which can have ad-
verse effects on the environment and organisms. 
Thus, the Brazilian MH emphasizes that the “en-
vironment and health are interdependent and 
inseparable”3.

The concept of environmental health links 
the aspects involving human health and quality 
of life that are determined by physical, chemical, 
biological, social, and psychological factors in the 
environment. It also addresses environmental 
factors that can potentially affect the health state 
of current and future generations9.

To illuminate the relationship between health 
and the environment, the health field has used 
indicators that contribute to the proposal of 
strategies for health promotion, prevention, and 
risk control. An indicator is defined as the dis-
covery and/or information of a set of data on a 
given reality. They are tools for management and 
decision making. The MH also defines an indica-
tor as a model that simplifies reality with the pur-
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pose of understanding phenomena and events to 
enhance the communication of raw data and to 
harmonize the information with the language 
and interests of different social actors1.

According to the definition of the Intera-
gency Network of Information for Health (RIP-
SA, for Rede Interagencial de Informações para 
a Saúde)10, an indicator can be understood as a 
synthesis measurement that contains relevant in-
formation on the state of health and the perfor-
mance of the health system. Therefore, the role 
of an indicator is to identify trends and to high-
light and prioritize actions against problems and 
decisions to formulate and evaluate policies and 
programmes. Indicators also serve to simplify a 
complex set of data on health and environmental 
aspects, contributing to better communication 
between the public sector and managers10.

There are specific indicators for each field 
(health and the environment) and indicators 
related to both (environmental health). For the 
health sector, mortality, morbidity, services, and 
healthcare coverage indicators, among others, are 
traditionally used. The indicators for the envi-
ronmental and environmental health sectors are 
more recent compared to the social and health 
areas, which drives the efforts for improvement 
and intersectoriality between fields1.

As a resource for the development of environ-
mental health indicators, the WHO proposed the 
use of a model that has been used worldwide as 
a tool for environmental management and that 
is also recommended in Brazil by the MH. Since 
then, the model has been used by governments 
and non-governmental organizations as a strat-
egy for fighting environmental problems arising 
from the current development model.

The initial model, named the PER model, 
was proposed by the Canadian statistician An-
thony Friend in the 1970s and was composed 
of three basic elements: pressure, state, and re-
sponse. At the end of the 1990s, this initial model 
was expanded by the WHO, becoming a tool for 
proposing environmental health indicators and 
comprising six elements: Driving force – Pres-
sure – Situation – Exposure – Effect – Action; it 
was designated the DPSEEA model11. In 2011, 
the MH recommended the use of the DPSEEA 
model in Brazil1.

The purpose of the DPSEEA model is to serve 
as an instrument for understanding the com-
prehensive and complex relationships between 
health and the environment, allowing environ-
mental health problems to be analysed through-
out their entire causal chain. It makes it possible 

to understand and measure the environmental 
health determinants that contribute to the clarity 
of decision making for risk control and to formu-
late indicators that favour the integration of in-
formation systems and decision making by pro-
fessionals and managers. It is important to note 
that the solution of public health problems relat-
ed to environmental issues has, as a prerequisite, 
the implementation of public policies that create 
and guarantee the maintenance of healthy envi-
ronments based on participatory management12. 
The DPSEEA model enables intersectoriality 
because it integrates information from several 
sectors, particularly the inseparable relationship 
between health and the environment.

It was with this focus that in 1998, the MH 
and the Pan American Health Organization 
(PAHO, or OPAS for Organização Pan-Ameri-
cana da Saúde in Portuguese) began the imple-
mentation of a joint agenda to build environ-
mental health indicators. They pioneered the use 
of the DPSEEA model in Brazil, which allowed 
the construction of indicators that were the basis 
for the implementation of important health sur-
veillance programmes in the country, such as the 
Programme for Quality Surveillance of Water for 
Human Consumption (VIGIAGUA, for Progra-
ma de Vigilância da Qualidade da Água para Con-
sumo Humano in Portuguese) and the Informa-
tion System for the Quality Surveillance of Water 
for Human Consumption (SISAGUA, for Sistema 
de Informação para a Vigilância da Qualidade da 
Água para Consumo Humano in Portuguese) in 
the Office of Health Surveillance of the MH13.

The DPSEEA model has been used by many 
researchers in different countries and situations. 
Examples include studies on the risks associat-
ed with the use of agrochemicals in agricultural 
activities14, on hantavirus infection, dengue, and 
respiratory problems in the Brazilian Federal Dis-
trict15, and on the socio-environmental determi-
nants of health16; environmental health indicators 
for Europe (water quality, air quality, household 
conditions, traffic accidents, noise, waste and soil 
contamination, radiation, safe foods, chemical 
emergencies, and work site)17; methods for the 
organization of WHO environmental health in-
dicators at the local and international levels (child 
mortality, household waste, poverty, among other 
examples of application)18; indicators related to 
children’s health19; the formulation and evalua-
tion of sustainable development policies20; and 
the risks related to inadequate sanitation21.

It is worth noting that it is for the factors of 
greatest impact in this chain (driving force, pres-
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sure, and situation) that interventions are more 
resolving and allow the integration of the health 
sector with other sectors, which are determinant 
of environmental health and exert influence on 
the “causes of causes”1. In other words, it is in 
these domains that political decision making af-
fects the collective reality and the actions of pro-
fessionals.

Therefore, the DPSEEA model enables a differ-
entiated organization of environmental health in-
dicators, aiming to measure and monitor possible 
health harms and risks that result from the con-
stant and intense interference of social, econom-
ic, and environmental changes1. A schematic rep-
resentation of the model is provided in Figure 1.

The objective of the present study is to apply 
the DPSEEA model to HCW management, given 
the impact of this type of waste on public and en-
vironmental health. Another objective is to iden-
tify the indicators related to the phenomenon.

Methods

This is a documentary research study. Documen-
tary research is defined as the method that uses 

resources that have not been analytically ana-
lysed or that can be re-elaborated according to 
the objectives of the study. This method is based 
on the exploration of diverse and dispersed doc-
uments, such as files from public and private 
agencies, personal letters, diaries, photographs, 
memos, and bulletins21. The documents used in 
this study are presented in Chart 1.

The documents were read in full by means of 
the floating reading method. Subsequently, sec-
tions of the texts and data related to the objec-
tives of the study were selected and then organ-
ized in previously constructed spreadsheets. The 
systematized data set was analysed, resulting in 
the proposition of determinants, indicators, and 
actions. The selected text sections were systema-
tized and organized according to the elements of 
the DPSEEA model. Subsequent interpretation 
followed the precepts of content analysis22,23. The 
results were presented in the form of a summary 
table.

The HCW information was applied to the 
DPSEEA model based on the definitions of its 
constituent elements: a) driving force, which cor-
responds to macro-scale factors in the various 
processes that affect environmental and human 

Figure 1. A schematic representation of the model is provided in Figure 1.

Source: Adapted from Corvalán apud Oliveira and Faria12.
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health (for example, the urbanization rate and 
the population growth rate); b) pressure, which is 
expressed by the consequences of these processes 
(for example, energy consumption); c) situation, 
which is the result of pressure on the environ-
ment; the situation results in an increase in the 
frequency or magnitude of environmental con-
ditions that negatively affect health (examples: 
rates and indicators of drought, water quality, 
and air quality); d) exposure, which is the result 
of the situation resulting from the pressure and 
the driving force; it is defined as a key concept be-
cause it establishes the relationships of environ-
mental situations and their effects on the health 
state of the community and the population; e) 
effect, which is the result of the exposure for hu-
man and environmental health; it may manifest 
subclinically (by reducing wellbeing) or even as 
extreme diseases and conditions (e.g., morbidity 
and mortality indicators); and f) action, which 
is the component of management and decision 
making against systematized problems; these ac-

tions must be performed by the government to 
develop and plan solutions so that the environ-
ment and the population can live and be healthy 
to perform their functions1. 

Results and Discussion

The scenario studied is presented in Chart 2, 
which shows the application of the DPSEEA 
model to HCW management. The table is not 
intended to be exhaustive in regard to the num-
ber of indicators and actions required but, rather, 
to demonstrate the possibility of using this tool 
with the phenomenon under study and to show 
its scope.

The scope of Chart 2 indicates that the ap-
plication of the DPSEEA model is relevant for 
supporting the construction of indicators and 
analysing the problem studied. It reinforces the 
work of researchers who, when evaluating availa-
ble tools for proposing health and environmental 

Chart 1. Documents used to compose the corpus of the study.

Title Year Place of origin Selection Criteria

Environmental Health Manual: Basic Guide for the 
Construction of Indicators

2011 Brazilian 
Ministry of 
Health

This text is the 
basic guide for the 
formulation of 
environmental health 
indicators in Brazil. 

Technical reports of the following studies:
. Systematization of solid waste sources from healthcare 
services
. Study of solid dental waste generation (SDWG) in the 
city of Caxias do Sul as support for the formulation of 
management policies
. Solid waste management in basic health units in the city 
of Caxias do Sul – Information for model development
. Systematization of HCW in universities
. Management of HCW in teaching hospitals and 
outpatient clinics
. Waste management in healthcare and research units at the 
University of Caxias do Sul: Assessment of scenarios and 
perspectives
. Healthcare waste: The impact of a permanent education 
programme on the segregation and minimization of 
generation
. Systematization of veterinary waste generating sources: 
Mapping for the development of management models
. Health permanent education and information as strategies 
for strengthening primary care

2000

2001

2005

2008
2009

2010/
2011

2013

2015

2015

ISAM/UCS
(Environmental 
Sanitation 
Institute of the 
University of 
Caxias do Sul)

The technical reports 
contain reliable 
data on HCW 
management at 
different generating 
sources, including 
management 
indicators of interest 
for this study.
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health indicators in situations of climate change 
and health24 and sustainability25, conclude that 
the DPSEEA model is the most indicated and 
complete when the objective is to perceive a 
complex situation and propose indicators for the 
management and monitoring of processes that 
determine and condition health.

The systematization of the elements (DP-
SEEA) in Chart 2 increases the visibility of the 
HCW phenomenon and allows the proposition 
of actions and indicators, which makes the phe-
nomenon analysed by this tool – HCW – more 

easily visualized and understood. Its importance 
is even greater, given that, to the best of the au-
thors’ knowledge, there are no other studies us-
ing the DPSEEA model to propose indicators for 
HCW management. 

It should be emphasized that it is during 
the initial phases of DPSEEA model applica-
tion (driving force, pressure, and situation) that 
the proposal of interventions planned through 
public policies and healthcare and environmen-
tal managers is fundamental to intervene in the 
final outcome of the problem (situation, expo-

Chart 2. Application of the DPSEEA model to healthcare waste management.

Model 
Level

Determinants Indicators Actions

Driving 
Force

Current 
economic model.

- GDP per capita.
- Sustainable development indicators.
- Urbanization and population growth 
rates.
- Vehicle fleet index.
- Air and water quality rates.
- Employment and income rates.
- Increase in disposable use index.

- Establish and implement public 
policies for sustainable development.
- Implement environmental 
education for communities in formal 
education situations.
- Reduce the emission of pollutants 
in air, soil, and water.
- Modify the healthcare services 
logic, emphasizing prevention.
- Promote quality of life, access to 
education, health, work, and safety.
- Promote actions for health 
education and the prevention of 
diseases and injuries.

Organizational 
logic of 
healthcare.

- Hospitalization rate in healthcare 
services.
- Chronic disease rate.
- Mortality rate.
- Morbidity rate.

Pressure Increase in 
services at 
healthcare 
facilities 
(primary health 
units, clinics, 
outpatient 
clinics)

- Hospital occupancy rate.
- Healthcare service rate.
- Rate of procedures performed.

- Promote a healthy lifestyle that 
does not cause the population to 
become sick.
- Reduce hospitalizations and 
the need for healthcare service 
procedures through promotional and 
preventive action.
- Educate healthcare professionals in 
sustainable materials use.
- Appropriately store, treat, and 
dispose of each type of HCW 
according to its classification and 
handling.
- Minimize HCW generation and 
encourage reuse and recycling.

Increase in HCW 
generation.

- Index of HCW generated by 
establishment type.
- Existence of an HCW management 
plan.
- HCW management costs.
- HCW generation rate per bed.
- HCW generation rate per procedure.

Increase in the 
demand for 
the appropriate 
treatment and 
final disposal of 
HCW

- Volume of waste generated and 
segregated.
- Amount of packaging containers.
- Existence of a permanent education 
training programme that includes the 
topic of waste.
- Final disposal costs.

it continues
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sure, and effect). On the other hand, there is a 
concentration of strategies in the exposure and 
effect dimensions that can be developed within 
the institutions composing the healthcare ser-
vices network. This study proposes 32 indicators 
distributed among the situation-exposure-effects 
elements of the model. These indicators can be 
used to monitor HCW management and, conse-
quently, to improve the Healthcare Waste Man-
agement Plan or Integrated Municipal Waste 
Management Plans, which are legal requirements 
in Brazil for all healthcare institutions that gen-
erate HCW and for the government, respectively. 
These elements can also serve as reference for the 
establishment of specific permanent education 
programmes.

The complexity of the situation shows the 
need to integrate knowledge and to promote 
decision making in the health sector to improve 

the mitigation of the impacts of HCW on public 
health (specifically, users, family members, and 
workers in the service network) and in ecosys-
tems (water, soil, and air quality and vector pro-
liferation26). To achieve this priority, multidisci-
plinarity and interdisciplinarity are fundamental 
elements for the implementation of measures 
that identify and control the risks that health in-
stitutions (composed of their many particulari-
ties) pose to the environment and to life27.

It is worth noting that the HCW management 
conditions in Brazil are sometimes inadequate, 
which increases the risks noted in this study. 
Therefore, considering this fact and the complex 
situation of health institutions, the applicability 
of the DPSEEA model to HCW is relevant, par-
ticularly when considering that managing HCW 
is fundamental for the protection and promotion 
of the environment and public health.

Model 
Level

Determinants Indicators Actions

Situation Environmental 
contamination, 
mainly by 
infectious and 
chemical waste, 
changing water, 
soil, and air 
quality.

- Water and soil quality indicators.
- Air quality indicators.
- Environmental pollution rate.
- Rate of emission of gases in the 
atmosphere.

- Protect groundwater and water 
sources.
- Reduce drinking water 
contamination.
- Decrease the use of drinking water 
for waste treatment.
- Reuse water.
- Reduce the emission of polluting 
gases to promote air quality.
- Treat all chemical waste before 
disposal.
- Treat all infectious waste before 
discarding and/or final disposal.
- Develop and implement an HCW 
management plan.
- Supervise facilities responsible for 
HCW treatment.
- Supervise regular landfills and 
hazardous industrial waste landfills.

Risk of increased 
number of 
occupational 
accidents.

- Rate of occupational accidents.
- Work leave days 
- Occupational accident treatment costs.
- Index of contamination due to work 
accident.

- Segregate waste appropriately.
- Promote permanent education 
actions to prevent and monitor the 
causes of accidents.
- Correct use of personal protective 
equipment (PPE).

Increased risk of 
infections.

- Hospital infection rate.
- Cross infection rate.
- Rate of rehospitalization due to 
infection.

- Discourage inappropriate forms of 
management.
- Proper segregation, disposal, 
packaging, collection, and 
transportation of waste.

Chart 2. Application of the DPSEEA model to healthcare waste management.

it continues
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It must also be considered that HCW has dif-
ferent characteristics compared to other waste 
categories, given that this type of waste contains 
a large amount of biological material resulting 
from the direct care of human health, in addition 

to a large amount of chemical substances, such as 
disinfectants, antibiotics, and drugs, which pose 
biological and chemical risks26. Such risks can 
also be minimized by actions related to “expo-
sure”, as presented in Chart 2.

Model 
Level

Determinants Indicators Actions

Exposure Population 
exposed to a 
higher number 
of determinant 
factors of health 
impairment.

- Hospital occupancy rate.
- Incidence of respiratory diseases in 
children and the elderly.
- Hospitalization rate due to respiratory 
problems.
- Hospitalization rate due to chronic 
diseases.
- Readmission rates.

- Promote public policy related to 
water, soil, and air quality.
- Integrate institutional actions with 
epidemiological and environmental 
surveillance actions.

Water and soil 
potentially 
contaminated by 
medications and 
other chemicals.

- Water quality.
- Rate of contaminants present in water.
- Rate of households with potable water.
- Rate of coverage of selective collection.

- Promote public policy for water 
protection and correct use for 
activities.
- Train health institutions 
(professionals and users) in correct 
HCW segregation.
- Reduce the contamination of water 
sources and groundwater via correct 
handling and treatment of waste.
- Reduce water waste.

High air 
pollution rates 
and polluting 
gases.

- Air quality.
- Rate of emission of polluting gases.
- Rate of polluting gases present in 
ambient air.

- Establish an environmental 
protection policy to promote air 
quality for the population and the 
environment.
- Reduce pollutant emission into the 
atmosphere.
- Decrease vehicle fleet.
- Decrease release of untreated gases.
- Monitor incinerator efficiency.

Exposure to 
pathogens or 
hazardous waste 
(chemicals) due 
to inappropriate 
management.

- Occupational disease rate.
- Index of occupational accidents for 
health professionals.
- Rate of work leave due to occupational 
injuries or illnesses.
- Rate of hospital occupancy due to 
respiratory disease.

- Educate professionals to handle 
waste properly.
- Encourage the use of PPE and 
Collective Protective Equipment 
(CPE).
- Provide PPE according to the risk 
level.
- Promote surveillance and 
healthcare measures.
- Establish a flow for notification of 
diseases and injuries.
- Establish measures for disease 
prevention.
- Prepare and implement an HCW 
management plan.
- Comply with all existing legal 
provisions.

Chart 2. Application of the DPSEEA model to healthcare waste management.

it continues
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Model 
Level

Determinants Indicators Actions

Effect Infectious 
diseases 
transmitted by 
sharps.

- Rate of sharps injuries.
- Rate of retrovirals use by injured 
health professionals.
- Hospital occupancy rate due to 
infectious diseases.
- Rate of outbreaks due to diarrhoeal 
diseases.
- Rate of diseases transmitted by 
potentially contaminated and altered 
natural elements.

- Promote in institutions permanent 
education on biosafety and HCW.
- Promote appropriate treatment of 
injured professionals.
- Promote appropriate forms and 
processes for the storage, treatment, 
and disposal of waste.

Increased 
infection rate.

Increase in 
diseases and 
health problems 
caused by water, 
soil, and air 
components.

Source: based on Pinto et al. (2012)14 .

Chart 2. Application of the DPSEEA model to healthcare waste management.

Regarding biological risks, pathogens such as 
Mycobacterium tuberculosis, the hepatitis A and B 
virus, Escherichia coli, and Staphylococcus aureus 
are able to survive or resist in the intra- or extra-
mural environments of health services when not 
properly treated. The magnitude of these biolog-
ical risks in respect to the impairment of human 
and environmental health is directly related to 
HCW management28, which, when inadequate, 
increases the likelihood of damage to health and 
the environment. The protection of the envi-
ronment is more directly linked to the elements 
“pressure” and “situation”, requiring actions not 
only within health institutions but also by public 
agencies, particularly in establishing city plans 
for integrated waste management. Consequent-
ly, these actions must be jointly developed in the 
general context of society.

Therefore, management is indispensable be-
cause its purpose is to reduce the threats posed 
by HCW. Thus, adequate management aims to 
reduce sanitary and environmental risks and to 
promote quality of life, collective health, and sus-
tainable development29.

The application of the DPSEEA model to 
HCW (Chart 2) provides information for ac-
tions to fight the problem to preserve, protect, 
and promote environmental and public health 
and the environment. Therefore, incorporating 
environmental indicators together with health 
indicators in the DPSEEA model allows for an 
expanded conception of health, overcoming the 
fragmented view of the health-disease process16. 
The application of the model to HCW manage-
ment is represented in Figure 2. 

Figure 2 is a schematic representation of the 
implication of HCW generation in each element 
of the model. Given the economic, social, and 
cultural contexts that produce pressures on the 
health status of the population, this pressure 
results in an increase in healthcare and, conse-
quently, in HCW generation. Thus, the resulting 
situation can be perceived through environmen-
tal contamination, occupational accidents, and 
infections. This situation exposes the population 
to factors that determine health state impairment, 
contaminated and polluted natural elements, 
and exposure to pathogens and hazardous waste. 
Finally, the effect of this entire network will be 
changes in the health state, producing disease 
and impacting public health. Reversing this situ-
ation implies using the indicators for monitoring 
waste generation settings and implementing ac-
tions that may have beneficial effects on health.

Final considerations

HCW management is complex because it in-
volves hazardous wastes that are increasingly 
generated in the healthcare of the population. 
The proper management of HCW represents a 
minimization of the risks involved. Conversely, 
when handled incorrectly, HCW affects physical 
and environmental health.

Proper management requires the analysis of 
each specific situation in which HCW is gener-
ated and the proposition of indicators that can 
be used to monitor the process and control the 
associated risks. The DPSEEA model is indicated 
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Figure 2. Application of the FPSEEA Model to RSS management.

Source: prepared by the authors.

for HCW management because it allows the vis-
ualization and analysis of the situation in which 
this type of waste is generated, in addition to 
the proposal of indicators and actions that can 
potentiality achieve the desired results. In other 
words, the DPSEEA model makes it possible to 
intervene in the problems to be monitored and 
solved, and it integrates actions at different driv-
ing force levels that affect health and the environ-
ment18,25,30,31.

The usefulness of the DPSEEA model is even 
greater considering that environmental health is 
a new field in which different areas of knowledge 
emerge and, therefore, it lacks specific indicators 
to help elucidate the complex relationships be-
tween health and the environment; additionally, 
the model aids in establishing the causal links be-
tween these two areas.

Environmental preservation and the pro-
motion of quality of life depend on the actions 
of health and environmental professionals and 
managers. A vision focused on the prevention 
and planning of actions is fundamental for pro-
viding better work, study, growth, conditions, 
and development for individuals and communi-
ties as well as the protection of society. The appli-
cation of the DPSEEA model to HCW manage-
ment is found to be useful in defining indicators 
and proposing intersectoral actions. Additional-
ly, it allows for a more detailed view of the factors 
that must be considered in permanent education 
programmes that enable professionals and man-
agers to use tools favouring decision making to 
achieve a better quality of life of society and the 
preservation of life on the planet.

Driving force

PressureEffect

Exposure Situation

Formulate solutions in each phase

Actions

Economic Model

Healthcare Model

 Hospitalizations

 Healthcare services

 HCW generation

Changes in health status

Pulmonary, infectious, and transmissible 

diseases (sharps materials)

Population exposed to determinants that affect health

Contaminated and polluted natural elements

Exposure to pathogens and hazardous waste

Environmental contamination

Risk of occupational accidents

Risk of infection
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NLR Stedile worked on the design, data delinea-
tion and analysis, critical review and approval of 
the version to be published. VE Schneider worked 
on the critical review and approval of the final 
version. MW Nunes worked on article writing, 
research, methodology, data analysis. AC Kappes 
worked on data analysis and critical review.
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