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Abstract

Objective: to present an evaluation model for developing effective indicators for the
Vigilancia Sanitdaria (VISA) (Sanitary and Health Surveillance) actions in Brazil.

Methods: an exploratory, evaluative study from primary sources data - electronic form by key
informants and reports on national, international and secondary benchmarking visits - docu-
mental analysis.

Results: the diversity of VISA management practices made it possible to define the evalu-
ation object: Health Surveillance Actions - as an organized action system. The components:
management; regulation; sanitary and health control; sanitary and health risk monitoring
and information, communication and health education were derived from the aims of the
intervention and composes a central structure of the Theoretical Model and the Logical
Model Actions of VISA in the Sistema Nacional de Vigilancia Sanitaria (SNVS) (National
Sanitary and Health Surveillance System) .

Conclusions: The Vigilancia Sanitaria (VISA) (Sanitary and Health Surveillance) accu-
mulates experience with the process indicators for monitoring actions, being incipient are
capable of evaluating its impact. The theoretical resources in the evaluation area support the
information management in the VISA field and besides contributing for studies on social
determinants and the incorporation of analyses in historic series.
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Introduction

The definition on concepts and operations using
‘theory-based evaluation’ has been the aim of the
most intense international debate since the early
2000s returning to the idea originated in the 1970s
on their potential support for formulation and the
theory of interventions testing for evaluation
purposes.!-3 Although some authors do not address
these in a very systematic or precise fashion, as
Coryn et al.3 argue in their 2011 American Journal
of Evaluation article, theory-driven evaluation prac-
tices are increasingly being used by specialists, theo-
reticians and evaluators.1-3

The theory-based evaluation increases the
capacity to estimate the impact of programs that are
not conducive to robust experiment design based on
predefined standards.4 The Theoretical modeling for
evaluation aims to understand factors that may inter-
fere with the expected effects and extrapolate the
object of the study itself. It can be undertaken to
answer a number of questions regarding to how an
intervention was conducted, the changes it brings to,
possible improvements, and the relation to costs and
benefits, providing an understanding of why an
intervention worked in a particular way.2 The
process involves establishing premises that seek to
relate intervention outcomes with the devices it
produced, a system of values, norms and guidelines
that are associated to causal links between under-
taken actions and the outcome of such action. The
context in which these occur, it also considers in
creating a structure to facilitate value judgments;
discussion among formulators, implementers and
evaluators regarding the appropriateness of the inter-
vention and even the evaluation itself and the way it
is used.2:4-8 It may also contribute with the research
most used by managers in the decision making, since
it starts out from the aims and guidelines of the inter-
ventions and provides easiness in understanding
them through greater knowledge of the object of
study, insofar as references of different approaches
in theories and methods.2

In search of measuring effectiveness in the
public sector aims to gauge the outcomes of actions
that benefit the population. In the public health
system as for in any other organized system of
action, the desired results are the consequence of a
carefully planned and well-executed processes.? In
the health evaluation field, it has become a common-
place to approach the concepts of impact and effec-
tiveness, in other words, the effect of an intervention
in real, not experimental situations, particularly
those directed towards specific populational groups
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should be measured over long periods of time.10-12
However, this challenge should be encounter by the
acknowledgement of the inherent limitations in the
evaluation designs and that these will not be over-
come starting by innovations in the statistical
approaches.13

The Vigilancia Sanitaria (VISA) (Sanitary and
Health Surveillance) area in Brazil has accumulated
a great amount of experience regarding to the deve-
lopment of indicators process for monitoring
planned actions (management, administrative and
technical) and this has contributed to the work orga-
nization at the Sistema Nacional de Vigildncia
Sanitaria (SNVS) (National Sanitary and Health
Surveillance System).14 However, the indicators
structures which can evaluate the impact in its action
is still not incipient. The theoretical resources in the
health evaluation field can support the VISA infor-
mation management and contribute to the decision
making at the SNVS, whose practices are based on
the principles of promoting and protecting the popu-
lation’s health.14 On the other hand, it is important
to consider the inexistent description of a specific
VISA policy in Brazil and this limits the use of the
classic evaluation model of the policy cycle, in
which it considers as phases of formulation, implan-
tation and evaluation.14-16 Therefore, considering the
indicators that intend to measure the effectiveness of
the VISA actions should bear in mind the importance
of the debate regarding the institutionalization of
evaluation and organizational improvement strate-
gies.12,14

This article presents an evaluation model for
developing effective indicators for health surveil-
lance in Brazil and proposes a systematization of
elements that constitute and form the basis of the
highest VISA priorities being developed on by
various sectors of the SNVS

Methods

This is an exploratory evaluative study was carried
out between June 2016 and September 2017, which
adopted the principals of the triangulation of
methods for interpretative articulation of data. These
were collected by primary sources, by an electronic
form with key informants and the analysis of the
reports on national and international benchmarking
visits, and data from secondary sources by using
documental analysis. The data collection contem-
plated the proposition by the health surveillance and
regulation managers of the field of themes to be
approached in the evaluation and besides involving
the identification of the initiatives, institutional prac-



tices, consolidated projects and the availability of
databases and other existing sources of information.

The electronic forms were filled in by managers
of the technical sectors of the Agéncia Nacional de
Vigildancia Sanitaria (Anvisa) (National Sanitary and
Health Surveillance Agency), the Secretaria de
Vigilancia em Saude do Ministério da Saude
(SVS/MS) (Secretary Surveillance in Health of the
Brazilian Ministry of Health) and by the members
of the Grupo de Trabalho Tripartite da Vigildancia
Sanitaria (GTVisa) (Tripartite Sanitary and Health
Surveillance Work Group) and they aimed to iden-
tify the highest priority in health surveillance items
and working processes to be considered in the model
structure. The reports on the national benchmarking
visits were referred to initiatives in health surveil-
lance monitoring that made use of national data and
local health information systems in the States of
Goias, Minas Gerais, Santa Catarina, Sdo Paulo and
Parand, and the two city capitals: Belo Horizonte and
Curitiba. The international visits were conducted at
institutions in two countries specifically chosen from
those with which Brazil engages in technical coope-
ration in the field of health surveillance and regula-
tion. In Portugal, the Autoridade Nacional do
Medicamento (National Authority on Medications)
and the Produtos de Saiide (Infarmed) (Health
Products) and the Dire¢do Geral de Saide (DGS)
(General Director in Health), and the United
Kingdom, the Medicines & Healthcare Products
Regulatory Agency (MHRA) and Public Health
England (PHE). These visits designed subsidize to
foster more in-depth discussion in monitoring and
evaluating the effectiveness in the sanitary and
health surveillance actions. The documental analysis
was carried out on the following sources: (i) the
2007, Plano Diretor de Vigildncia Sanitdria
(PDVISA) 17 (Sanitary and Health Surveillance
Director Plan); (ii) the 2015, Textos de Referéncia
dos Ciclos de Debates em Vigilancia Sanitarial3
(Reference Texts from the Sanitary and Health
Surveillance Debates Cycles); and (iii) the 2016-
2019 cycle, the Planejamento Estratégico da
Anvisal9 (Anvisa Strategic Plan).

To define the object and the delimitation focus
that scopes the theoretical model with a view to
facilitate the description and identification of the
underlying theory in which eight workshops were
conducted between February and September 2017,
involving technical and managers from the
Assessoria de Planejamento (Assistant Planning
Board) and various managing sectors from Anvisa
and consultants specializing in health surveillance
and regulation, public planning, public administra-

Evaluation model and health surveillance indicators in Brazil

tion, epidemiology and health evaluation. The mee-
tings were held at Anvisa offices in Brasilia, DF. The
workshop discussions were centered in the choice of
referral theorist to be used and in the principles and
guidelines that rule VISA actions. The parameter
adopted for the model was a national level analysis
involving policy-making, technical cooperation,
planning, SNVS coordination, co-funding, skills
development and action taken at State or Municipal
level, or directly and/or in complementary way by
the national regulatory agency. The information
obtained was also triangulated in a comparison form
among the answers in electronic forms, national and
international benchmarking visit reports, the work-
shops and among these, the findings of the docu-
mental analysis.

This article is in compliance with the provisions
of Article 1, single paragraph, Item VII, of the
Resolution no. 510, on April 7, 2016 at the National
Health Board which concerns specific ethical
considerations applicable on researches in Social and
Human Sciences.

Results

The Theoretical Model to Evaluate the Health
Surveillance Actions in the SNVS scope

The analysis on the diversity of practices developed
at the sub-national mangers stage and the national
regulatory agency and adding the knowledge to their
different profiles made it possible to determine the
evaluation object of which would come to serve as
the guiding thread of the model. This object called
‘Sanitary and Health Action’ is understood to refer
to an intervention, in other words, an organized
system of action is constituted of the most represen-
tative priority actions being undertaken by the
System. For the purposes of this model, these were
grouped into components, in accordance with those
adopted by various institutional Anvisa documents
as well as those produced and institutionalized by
the SN'VS tripartite management group within the
Sistema Unico de Saiide (SUS) (Brazilian National
Health System). These components: management,
regulation, sanitary and health control, sanitary and
health risk monitoring and information, and commu-
nication and health education were derived from the
intervention aims and sought to provide systematiza-
tion that offers the clarity needed for building up the
logical model.14

The articulation that predicts the connection
between the intervention and expected results may
suggest evaluations of processes and/or more imme-
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diate, intermediate and final results or impacts,
insofar as these contribute to the final aims. These
may be affected by crosscutting external and/or
internal factors to different dimensions of the inter-
vention, which form part of the context and are
affected by the existing situation in which the inter-
vention occurs. The contextual factors influence the
installation and the effects of the intervention and
may be of a political, organizational or socioeco-
nomic nature. The health conditions and sanitary
risks are also elements of the context that might
influence and be influenced by the intervention.

The effects of activities in one component are the
direct outcomes most affected by the diverse interac-
tions within the SN'VS scope, constituting the most
immediate and intermediate consequences of the
model. With the final outcomes or impacts, they are
related to the effect of the intervention on the overall
population. For the proposed model, the predicted
impacts were determined to have a reduction in
morbidity and mortality, health promotion and
protection and social recognition from VISA. These
are constantly subject to the influence of contextual
factors. The model also suggests that the evaluation
itself is a tool that promotes changes in the behavior
of the professionals at the SNVS, contributing for its
cultural and organizational incorporation in the eva-
luation of the SNVS and the SUS and its eventual
institutionalization.

Figure 1 shows the various theoretical elements
that facilitates the understanding on these relations.

The Logical Model of the Health Surveillance
Actions

The logical model presents the most objective
elements that enable a stronger correlation between
the components previously defined in the theoretical
model. These were then divided into subcomponents
with the exception of the Sanitary and Health Risk
Control component. The proposed subdivision
(Table 1) enables to enhance the systematization of
the activities defined as priority to achieve the objec-
tives.

The subcomponents of Planning, Skills
Development and Knowledge Management which
make up the Management component allowing to
group together in activities related to the attributions
of the system manager who should assure SUS prin-
ciples and guidelines, foremost among which is
decentralization as a strategy for strengthening the
SNVS. The subcomponents of Legislation and
Regulatory Framework, Sanitary and Health
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Licensing, Regulation on Products and Services and
Market Regulation which make up the Regulation
component systemizing to group together in activi-
ties that promote desirable behavior and deter unde-
sirable behavior as far as the population’s health is
concerned in terms of the production and circulation
of goods. The activities most closely related to over-
sight by the SNVS organizations, principally those
concerning the control of production of goods and
services, once these have been made available to the
consumer they are grouped together in the Sanitary
and Health Risk Control component.

The post market surveillance activities seek to
meet the SNVS challenges regarding to minimize
health risks and promotion a better quality of life. In
view of the scope and cross-sector nature of these
activities, they were divided into five subcompo-
nents:  Products, Services,
Resistance, Patient’s Safety and VISA Emergencies.
These make up the Sanitary and Health Risk
Monitoring component, which is the most complex
of the settings in which the SNVS operates institu-
tional, since it requires constant upgrading of tech-
nology and organization of the necessary operational
working processes. The final component, covering
the subcomponents Relationship with the Society
and Cross-Sector Partnerships to group together in
activities related to information management that
represent participatory actions in the fields of
communications, mobilization, social control and
education.

Tables 2 and 3 present schematically outlined the
relations described above and their plausibly causal
relation to the intended outcomes, represented as: (i)
immediate effects — which are related to each

Antimicrobials

component and generated directly by the developed
activities; (ii) intermediate effects — related to a set
of components; and (iii) impacts — to which Sanitary
and Health Surveillance Actions contributes in
synergy with other SUS actions developed and
within the various contexts represented in the theo-
retical model. The last two are verifiable by identifi-
cation of the indicators affected by each of the
components established in the evaluation model. It
is important to note that an intermediate effect may
be a consequence of one or more immediate effects,
just as an immediate effect may contribute to more
than one intermediate one. Table 3 presents a clearer
visualization of the logical model, not showing how
predicted intermediate effects and impacts may be
causally related to various immediate effects and
activities.



Evaluation model and health surveillance indicators in Brazil

Figure 1

Theoretical Model to Evaluate VISA Actions.
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Source: Brazil, 2018.
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Table 1

The components and subcomponents on the logical model of VISA Actions.

Components Subcomponents
Management Planning

Skills development

Knowledge management
Regulation Legislation and legal framework

Sanitary and Health Risks Control

Monitoring on Sanitary and Health Risks

Information, communication and health education

Sanitary and Health licensing
Regularization on products and services
Market regulation

Sanitary and health risks control
Products
Services

Antimicrobials resistance
Patient’s safety
VISA emergencies

Relationship with the society
Cross-sector partnerships

Source: Brazil, 2018.
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Table 2

Evaluation model and health surveillance indicators in Brazil

Components, Subcomponents, Activities and Immediate Effects on the Logical Model of VISA Actions.

Components Subcomponents Activities Immediate Effects
Management Planning e Mapping on sanitary and health situation in establishments e Increased capacity for
subject to VISA local action
e Coverage establishment and goal performance e Improved compliance
e Articulation of the VISA actions with Health Plan priorities at  with established sanitary
three management levels and health standards
e Higher rational work
processes in VISA
Skills Development ¢ Professional qualification (training and up skilling) * Increase on scientific
research in VISA
Knowledge Management e Promotion on VISA studies and researches
¢ National and international cooperation in science and technology
¢ Knowledge exchange (events, seminars, collaborative networks,
etc.)
* Production and publication information on decision-making
Regulation Legislation and Legal Framework e Development and upgrading of normative framework of good e More predicable impact

Sanitary and Health Licensing

Regularization on products and

services

Market Regulation

regulatory practices

e Analysis on regulation impact

e Authorization to work

e |Issuing sanitary and health license
e Certificate for good practices

e Training at pharmaceutical center

e Training and accreditation for labs

¢ Product registration

¢ Post-registry alterations

¢ Recording and reporting on low-risk products

e Pharmacopeia Updated

e Approval on imported and exported goods and products

e Approval on clinical research

¢ Monitoring on medication cost
e Assessment on cost of new products and new versions of
medications

¢ Monitoring on medication shortages

on the installation of
sanitary and health norms

e More performance on
clinical research by the
regulated sector

e Reduction on shortages

on high priority
medications

* Improve quality
requirements and safe
pharmaceutical materials,

medication and products

Source: Brazil, 2018.
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Table 2

concluded

Components, Subcomponents, Activities and Immediate Effects on the Logical Model of VISA Actions.

Components

Subcomponents

Activities

Immediate Effects

Sanitary and
Health Risk

Control

Monitoring on
Sanitary and

Health Risk

Information,
Communicatio
n and Health

Education

Sanitary and Health Risk

Control

Products

Services

Antimicrobials Resistance

Patient’s Safety

VISA Emergencies

Relationship with the
Society

Intersectoral  partner-

ships

¢ Fiscal analyses to evaluate product quality
e Sanitary and health inspection
e Sales control on antimicrobials

e Sanitary and health administration process

¢ Monitoring food

¢ Monitoring agrotoxins levels in food

e Monitoring technical complaints and adverse events
related to products

¢ Monitoring the quality of water for human consumption
¢ Monitoring the quality of drugs available in the market

¢ Monitoring product advertising

¢ Monitoring health services

¢ Monitoring services related to health

¢ Monitoring antimicrobial waste in food

¢ Monitoring antimicrobials resistance

¢ Monitoring levels of healthcare-related infection

¢ Monitoring adverse healthcare events

¢ Investigation on VISA emergencies

e Management information on VISA emergencies

e Communication on sanitary and health risks
¢ Meeting spontaneous demands of the population
and management on resulting information

e Liaising with social control organizations at various levels

e Liaising with teaching institutions to include content
related to VISA at various levels of formal education

¢ VISA campaigns and events

e Greater consistency of products and services
available for the consumer

¢ Reduce number of infractions

e Increase sanitary control of products and
services at entry areas into the country

e Reduce epidemic outbreaks during large-scale

events

e Reduce % on food sample with potential acute
health risk

e Reduce levels of sugar, sodium, fat and
agrotoxins in processed food

¢ Reduce reports of ineffective drugs

¢ Reduce reports of false medication

¢ Reduce in underreporting of adverse events

e Reduce in wunderreporting of technical
complaints

* Increase number of satisfactory results on
medications evaluation

¢ Reduce number of health services classified as
medium-high or high risk

¢ Increase number of drinking water samples

* Increase number of satisfactory reports
regarding maximum limits for waste in water for
human consumption

e Reduce cases of microorganisms infection
resistant to antimicrobials

¢ Reduce outbreaks of bacterial infection caused
by multiresistant microorganisms in the ICUs

¢ Reduce bed sores in long-stay patients

e Reduce falls among hospitalized elderly
patients

e Reduce errors regarding administration of
medication

¢ Reduce infection resulting from catheter reuse

e Greater access to VISA information for the
population

e Greater visibility for VISA actions

Source: Brazil, 2018.
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Table 3

Evaluation model and health surveillance indicators in Brazil

Intermediate Effects and Impacts on the Logical Model of VISA Actions.

Intermediate Effects

Impactos

* Improve the quality in VISA decision-making
¢ Widen safe access for products and services subject VISA

e Better knowledge about VISA

¢ Reduce morbidity and mortality
¢ Protection and promotion of health

e Social recognition for VISA Actions

¢ Reduce sanitary and health risk when introducing products and services

¢ Reduce cases of diarrheia, influenza, and food-borne diseases in confined environments (ships, oil rigs)

¢ Reduce cases of acute intoxication by agrotoxic waste in food

¢ Reduce cases of cancer related to agrotoxins exposure in rural workers

¢ Improve quality, safety and effectiveness of products and services

¢ Improve nutritional value in processed foods

e Reduce severe adverse events associated to medication use and health products

e Better quality of water for human consumption

* Reduce levels antimicrobials resistance

¢ Reduce hospital infections

¢ Reduce indiscriminated antimicrobials consumption

e Widen the participation of the society in formulating norms
¢ Improve consumption of products and services

¢ Improve public satisfaction with VISA Actions

e Improve SNVS communication scope

Source: Brazil, 2018.

Discussion

The debate regarding the professionalization of
results based on public administration in the field of
sanitary and health surveillance began in Brazil in
1999 with the creation of Anvisa and the qualifica-
tions required by the Laws no 9,782/1999 and no
13,411/2016.20-21

On the other hand, important forums for discus-
sion became possible to define the VISA policy
guidelines centered on planning, monitoring and
evaluation.17-18,22 These are laid out in the recom-
mendation of the [ Conferéncia Nacional de
Vigilancia Sanitiria (National And health
Conference) in 2001, as follows — to define an inte-
grated set of indicators, to create a methodology for
self-evaluation in sanitary and health surveillance
and also to propose a national project to evaluate
the impact of these actions in terms of improving the
population’s quality of life2? and in the PDVISA-
2007 guidelines — The development in planning,
monitoring, evaluation and auditing should be
continuously shared at all three levels of government
for further support in the process of attending our
responsabilities. 17

In recent years, some movements and institu-

tional accords have mobilized managers to value
monitoring, health,evaluation actions and manage-
ment.23-24 However, the indicators related to VISA
have focused on operational work processes and
these have performed poorly in terms of promoting
greater capacity to undertake actions. Examples of
this are “The percentage of municipalities with the
agreed santitary and health surveillance strategies”
and “The percentage of medication companies
inspected by the sanitary and health surveillance
officers per year”, which are included in the Pacto
pela Saude (Pact for Health).14

The report on the Cycle of Sanitary and Health
Surveillance Debates in 2015, which included one
national, one international and five regional forums,
noted that one of the most important challenges is to
share information about the actions with VISA. This
is because of outdated information management
technology along with poor quality databases and
limited interoperability between existing informa-
tion systems hindering monitoring, evaluation, plan-
ning and communication both within the SNVS, and
with other similar organizations and the popula-
tion.25 The present study corroborates this, with the
States and municipalities reporting, on bench-
marking visits, that system maintenance is hampered
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by the fragmentation of national health information
systems and a slow uptake on new information tech-
nology in the public administration. This not only
difficult the identification of relevant information to
the SNVS management, but also undermines the
effective fulfillment of the obligations handed down
to by the Ministry of Health.

The international benchmarking visits (Portugal
and the United Kingdom) pointed out the importance
of a more advanced structuring of information
management for the development of sanitary and
health regulation. The strategy of international align-
ment of the sanitary and health regulation in Europe
has promoted good practices and led to the establish-
ment of parameters for measuring the effectiveness
of regulatory action. It has also strengthened institu-
tional integration through the alignment and assimi-
lation between the regulator and other health system
operators and helped to build up information
networks spanning various regulatory institutions
across the continent. These visits also noted
advances in the structuring and availability of
healthcare databases that help researchers in their
quest for scientific evidence on which to base regu-
lators’ decision-making. These advances are brought
about by financial incentives that aim to improve the
quality, coverage and comprehensiveness for infor-
mation by investing in the training of those who
report information, the creation of web platforms
and the introduction of internal and external
auditing. Evaluation by the society, the performance
of state regulatory agencies by the public inquiries is
also presented as an important strategy for
improving oversight.14

As we have observed, international advances in
the regulation have been strengthened on informa-
tion management in the installation of the evaluation
processes and, in Brazil, this has been a recurrent
theme in recent decades and a priority among the
SNVS professionals. This shows the current impor-
tance and urgent need for a VISA evaluation model
that favors the development of strategies for over-
coming the SNVS’s information management chal-
lenges and thereafter the identification and measure-
ment of indicators that evaluate the outcome of its
actions. The Theoretical Evaluation Model and the
Logical Intervention Model described here outline a
method of evaluation whose implementation
requires consistent institutional support for the struc-
turing of information management firmly grounded
in reliable, sensitive and wide-ranging sources.!4

The incipient nature of the structured SNVS
evaluation practices that go beyond measuring
coverage demonstrates the need of processes based
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on consistent levels of evidence. These may arise
from the institutionalization of evaluation practices
that aim to strengthen organizational learning and
privilege outcome based assessment, while conti-
nuing to explore the mechanisms underlying
processes that result in effective actions.25 the theory
based on the evaluation modeling is a strategic tool
for decision-making and changing practices and may
help to improve the safety and quality control of the
products and services which is the ultimate action of
the sanitary and health surveillance in SUS.

In short, as communities broaden their capacity
to produce and this generates imbalances in the
market and new technological risks, there is a need
for direct intervention in various areas of collective
and individual interest and in the relation between
health, disease and quality of life. Establishing equi-
librium requires planning to be a strategy for priori-
tizing actions and this is an indispensable component
of any adequate management of health risks in
Brazil.26 Thus, the sanitary and health surveillance
becomes more powerful if it incorporates concepts
in planning, development, control and evaluation
and moves away from a purely supervisory and puni-
tive perspective towards a more integrated mode of
operating and the production of more easily delive-
rable outcomes.27

The growing demand for added value in the
production and provision of services by public orga-
nizations in the field of healthcare requires more
systematic understanding of the process of applying
knowledge.9 It is clear, however, that the complexity
of the organizational and natural environments that
VISA covers requiring the development of tools and
conditions that aid managers in making better deci-
sions based on the production, dissemination and
appropriation of knowledge. This in turn helps to
strengthen interaction and cooperation among
policy-makers, managers, technicians and healthcare
professionals, teachers and researchers, and others
who contribute to advance knowledge and improve
sustainable actions.25

However, just as VISA cannot be confined to the
SUS, evaluation should also receive feedback from
other sources of information and evidence regarding
health surveillance and healthcare that derive from
the cross-sector interactions and practices within
which VISA operates. The institutionalization of
evaluation also presupposes the willing of partici-
pating institutional leaders, the development of skills
evaluation and the creation of strategies for
publishing results and, above all, viable reviews on
policies and practices as a result of the evaluation.2!

The effectiveness and impact in healthcare inter-



ventions are affected by the complexity and interde-
pendence of the factors that determine health and
disease in human populations.!7 These relate to the
degree of satisfaction and the value added to the
changes brought about.28 The various institutions
that make up the health system carry out comple-
mentary intertwined actions that seek to achieve
favorable outcomes. The measurement of population
level indicators reveals the effect of these actions as
a whole, but makes it difficult, if not impossible, to
ascertain the exact portion each institution involved
has contributed to improve healthcare indicators.
Studies on social determinants and historic time
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