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Abstract

Throughout the world, indexes have been developed to provide a systematized and
aggregated way to observe specific phenomenon across different contexts, being the population
health (PH) one of those. In fact, the EURO-HEALTHY project proposed itself to build a
Population Health Index (PHI) that would describe the state of the PH across Europe. Although
these indexes provide a good basis for evaluating and selecting policies with the highest potential
to PH and reduce health inequalities, no literature has provided tools to evaluate policies while
departing from a PHI.

Departing from the PHI developed in the EURO-HEALTHY project, this thesis develops
a multi-methodology using the MACBETH approach, to evaluate and select policies with the
highest potential to promote health and health equity, which follows a set of steps: a) structuring
of the policy evaluation problem departing from a PHI; b) identification of the key policy goals and
their operationalization; c) development of a participatory process using MACBETH and other
concepts from Multi-Criteria Decision Analysis to evaluate policies on an overall benefit unit; d)
analysis of policiesddoability in light of the EURO-HEALTHY PH scenarios; e€) use of concepts of
multi-criteria portfolio decision analysis to assist the selection of policies that maximize the overall
benefit while considering their doability, as well as conflict aspects captured by the number of

countries benefiting from each policy.

Furthermore, this multi-methodology can be used in different index settings. The provided
illustrative example shows the information basis, the questioning protocols and the results of
applying such methodology.
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Resumo

Actualmente, indices tém sido desenvolvidos como forma de sistematizar, agregar e
observar fendmenos especificos em diversos contextos, tal como a saldde populacional. O
projeto EURO-HEALTHY propds-se desenvolver um indice de salde populacional (ISP) que
caracterizasse o estado de saude da populacdo na Europa. Embora, estas ferramentas
proporcionem uma base soélida para avaliar e selecionar politicas que maximizem a saulde
populacional e reduzam as desigualdades na saude, ndo foi encontrada bibliografia que

abordasse o uso de modelos de avaliacéo de politicas no contexto de um ISP.

Partindo do indice desenvolvido no EURO-HEALTHY, esta tese desenvolve uma multi-
metodologia que recorre a abordagem MACBETH, para avaliar e selecionar politicas de salde,
compreendendo o0s seguintes passos: a) estruturacdo do problema da avaliagdo de politicas a
partir do ISP; b) identificagdo dos principais objetivos das politicas e formas de operacionaliza-
los; ¢) desenvolvimento de um processo participativo, utilizando a abordagem MACBETH e
outros conceitos de multi-criteria decision analysis, para avaliar politicas e inferir uma unidade
de beneficio global; d) analise da doabilidade das politicas fazendo uso dos cenarios
desenvolvidos no projeto EURO-HEALTHY; e) utilizacdo de conceitos de multi-criteria portfolio
decision analysis como forma de apoio a selecao de politicas que maximizem o beneficio global,
que atentem a doabilidade destas e eventuais conflitos, capturados pelo nimero de paises que
beneficiaria com cada.

E Importante referir que a metodologia pode ser aplicada em diversos contextos de
indices. O exemplo ilustrativo fornecido revela a base de informagdo, o protocolo de

questionamento e os resultados da aplicacéo da metodologia.

Palavras-chave:

Saude populacional; politicas de saude; avaliacdo de politicas; sele¢cdo de politicas;

multi-metodologia
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1. Introduction

In the current context of increasingly complex problems arose the need to develop a tool to
aggregate information within a single unit, which led to the creation of index. In time, a wide range of
fields started to use this tools in order to study specific phenomenon in a structured and aggregated
manner allowing to the development of new insights. It was relatively recently that, within the health

field, the use this tools started, in order to characterize the current state of health of a population.

At the present time, it is widely accepted that there is a multiplicity of dimensions that impact the
population health. Even though the definition of such dimensions is clear, there is a need, from decision
makers and policy formulators, to assess the impact, on population health, of undertaking (or not at all)
specific courses of action. For decision makers, it is of utmost importance to determine the portfolio of

policies that have the potential to generate the best outcomes.

Following this need, which aims at the development of a novel multi-methodology to determine
which policies have the highest potential to promote health and fight health inequalities in the context of
a population health index. Particularly, this methodology will consist in making use of a common
analytical tools to determine, at first, the impact of specific policies in the context of a population health
index, followed by the use of multii criteria decision analysis and resource allocation concepts to develop

a tool to support decision making, regarding the selection of policies.

The fundamental importance of this methodology arises at a time where an increase in health
expenditure requires, more than ever, the promotion of policies that accomplish the highest health gains
along with the increase in health equity within each region and in Europe. In fact, following the economic
and financial crisis of 2008, the promotion of health equity has become a great challenge in several
countries that are still facing substantial lack of resources, hence enhancing the significance of this
proposed multi-methodology that intendeds to inform and aid in the selection of the most relevant
policies 1 it is important to understand that the objective is, rather than replacing decision makers, to
assist them only. The significance of this thesis is further augmented by the current stage of the

European Project, where uncertainties regarding the future of the union are growing.

The main goal of this thesis is to develop a multi-methodology to assist decision-makers in the
evaluation and selection of policies with the highest potential to promote health and to mitigate health
inequalities in the context of a population health index. The development of this multi-methodology starts
with a throughout research for literature regarding this topic. Later on, in order to test the multi-

methodology, an illustrative application is performed using a set of sample policies and targets.



1.1

Thesis outline

Through this thesis, it will be presented the context on which we developed the multi-

methodology, a comprehensive demonstration of the multiple stages and steps and its application using

the population health index and scenarios developed in the EURO-HEALTHY project. This document is

organized in the following manner:

il

Chapter 2, Context i this chapter is focused in providing an overview of the two major
topics of this work, i.e., policy and health. It combines the principles of policy, its
formulation and how it is monitored with the concepts of population health through the
determinants of health and health outcomes. Later on this chapter the objectives of this
thesis are exposed;

Chapter 3, Literature Review T here, a review on the existing and relevant studies
which will serve as the foundations of this thesis and will help in the achievement of
this t hesi s @ddredsgs sane studiessregarding the evaluation of public
health policies, followed by some methods that can be of use in the evaluation and
selection process. In the end of the chapter, the motivation for the undertaken approach
is presented;

Chapter 4, Multi-methodology T it presents the development of the multi-methodology,
the foundation and the tools selected to the development of this work. An overview is
provided, followed by an full description of the multiple stages and steps of the
methodology covering everything from the structuring of the problem to the
communication of the results;

Chapter 5, Applying the multi-methodology i it provides an illustrative application of
the methodology;

Chapter 6, Discussion and conclusion i displays the main challenges and throwback
faced during the development and application of this work. It also provides the main

conclusions drawn from this work and links it to eventual future works in this field.



2. Context

Throughout this chapter, a contextualization of this thesis is addressed in order to provide a
background from where this thesis methodology is developed. This chapter is, therefore, organized in

the following way:

1 In section 2.1., key concepts of policy are described, ranging from the definition of
policy, to the several approaches that characterize its different types, to the formulating
process and its players;

1 In section 2.2., the determinants of health, along with the health outcomes are to be
characterized, given their centralrol e i n ef f ect i v elimpactarstsee ssi ng
optimization of population health;

1 In section 2.3., contextualization of policy impact assessment, where is provided one
example, the Geography of Health Status (GeoHealthS) project, that might assist
stakeholders in the evaluation; the EUROT HEALTHY project is also discussed, given
the relevance of this work in its application within the context of this project;

1 Insection 2.4., definition of the main objectives of this work.

2.1. Key concepts of policy

In this section, the key concepts of policy are being addressed. It starts with the disambiguation
of some terms and elucidates the key features of policy. This clarification of terminology will allow to
move to the next part, where some methodologies to classify types of policies, particularly in the public
health field, are covered i each one taking into account different focus. Further along, this section
addresses the policy formulation process and, once more, it presents different approaches to define the

policy formulation cycle, talking also the key players of the process.

2.1.1. Policy overview

I n the beginning of the work, there was a need to
policyo and finally t othefisaveral Hefinitiong, m literatuyedwoalchpdovidelus c h o f

the baseline for our work.

Firstly, according to the Oxford Dictionary, it h

i nsuranceod or fAa cour se om®anoprrgiannciizpaltei oonffljoarc tiinodni vai ddoupat!e



Secondly, is was verified that among different authors, several definitions might be encountered
to public policy: Clarke E. Cochranetalst at ed t hat stated that fApublic pol
of government and the intent[lonfsuntthlaer determieaye dlhec e
policy is the outcome in the struggleingover nment over [2lvBesideg &homas Byeat o
adopts a wider view for the public policy definition saying that it comprises all the actions that
undertaken, or not at all, by the government [3]. Furthermore, Charles L. Cochran and Eloise F. Malone

consider that it fAconsists of political deciMdlions for

Taking into account all the definitions above, it is clear that it is nearly impossible to derive a

single definition for public policy, although, key attributes are identifiable, such as [5]:
1 Itis made as a response to a given problem;
9 Itis made based on public interest;
1 Itis goal oriented,;

1 It is comprised of governmental action, even if the initiative comes from outside this
institution;

1 Itisimplemented by public and private actors; each of which with different motivations,

solutions and interpretations;

2.1.1.1. Health Policy

Health Policy constitutes a subsection of public policy. Given that the field that this work is
focused is health, it was found to be relevant the characterization of this concept. It has been found that,
according to the World Health Organization (WHO) i who build its own definition of it T, stated that
AfiHeal th policy refers to the specific decisions, plan
healthcare goals withinasoci et yo, all owi ng t o estngteriniachibverheats get s f c
[6]. Considering the key attributes of public policy, previously identified, it is possible to state that the
WHO organizationbdés definition is |Iine with them, thus

2.1.2. Types of policy

In order to fully understand the way public policy, particularly health policy, impacts observed
health inequalities, several methodologies, used to characterize the different types of policy, might be
encountered. These different methodologies of classification, which can be found in literature, can

provide a focus on a single dimension and in multiple dimensions simultaneously.



2.1.2.1. Classification focused on the recipients

In this methodology, whose focus i that serves as a referential to the classification i is the
population, it is possible to divide policies in two different groups, based on the underlying strategy [7].
Distributive and redistributive policies serve as baseline in different moments of resource allocation.
While the first acts in the distribution of new resources, the second is focused in the actual resources

available [7].

Considering the two, previously stated, and that the main focus of this investigation is healthcare
inequalities, which is comprised within social and welfare policies, where two different ideological
clusters will determine each of which kind of policy will be pursued [7]. This two ideological clusters are
called of liberalism, where policy makers favor the universal distribution of welfare given their beliefs

that targeted welfare allocation might be socially divisive, it can stigmatize the recipients as well as

creating a fApoverty trapd caused by t hnee[8] Sodialisnt, i

on the other hand, favors the targeted welfare allocation to the poor, arguing that this is the most efficient

way to fight poverty and reduce inequalities [8].

Bearing in mind this previous information, it is possible to understand that policies might not be
defined by just one ideology, in fact, four different types of policies that are in line with the information.

These types of policy are [9]:

Targeted interventions on the worsti off i All the focus is on the least favorable group;
Universal policy with additional focus on the worsti off;
Redistributive policy T most advantageous group is left out, the others are improved
according to needs;

1 Proportionate universalism i Benefits are distributed equally in proportion to each

groups requirements;

of
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2.1.2.2. Multidimensional classification

Considering now another methodology for policy classification developed by the Public Health
Agency of Canada, whose aim is to support, alongside with the growing interest in the population health
field, the promotion of population health [10]. This approach aims to provide guidance in the choice of
actions to pursue for attaining improvements in overall population health [10]. Furthermore, this
methodology proposed itself to ask, and also answer, three critical questions concerning the undertaking
of action [10]. The questions: i On What 0, AHowo and AWith Whomo
available at that time, leading to an approach that stated that action should be taken across the health
determinants, at the multiple dimensions within society and, finally, according to a widespread set of

strategies [10].

wer e

r
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The definition of the three dimensions proposed on this approach, followed several
internationally recognized documents, in order to achieve a consensual model [10]. The various levels
on each dimension of the proposed model are described in Figure 3, below [10]. Additionally, this model
has been named as fAPopul at i oitenkgbtank thé corRlatmmembrigs n o

population health and health promotion [10].

Society |
Sector/System ol
Community
Family
; -mnlnd.i\ridual

Income and Social Status
Soclal Support Network
Education
Working Conditions
Physical Envilonn‘l;i'ns
Biology and Genetics

Personal Health and Practices and Coping Skills

Health Child Development

Health Services

Figure3 ¢ The different levels of the threkmensionamethodology for policy classificati¢h0]

Furthermore, the model in question, not only enlightens the correlation previously mentioned,
but it also demonstrates the actual need for evidencei based decision making in order to achieve best

results, by certifying that policies are not only correctly focused, but also producing good results [10].

Finally, it is possible to state that the delivered visualization of the model allows to identify
several courses of action, by adopting a dynamic state when used as a planning tool, allowing

stakeholders to use several starting points, fitting specific needs [10].

gi



2.1.3. The policy formulation cycle

With the goal to fully understand the policy making process, the divide to conquer approach is
used in order to allow for a simplified overview of the system through the identification of its various
phases. This process starts with the conceptualization of the problem and an appraisal phase where
critical issues are identified and data is collected for the sake of sustain the identification [11]. For

Turnpenny et all, this step is view as part of the agenda setting process [11].

After the identification of a societal problem and establishment of the concern among
stakeholders, the problem is exhaustively studied in its multiple dimensions in order to determine its
causes and range within society. Wolman refers this phaseas t he Atheory eva
phase, where he states that the success of the policy implementation is proportional to the

understanding of the underlying causes of the problem [12].

When an agreement among stakeholders is reached, concerning the scope and causes of the
problem, the third phase of the process starts [11]. This step consists in the specification and clarification
of policy objectives [12], [13] and it comprises not only the goals of action but also a chronology

specifying the moments where actions will take place [13].

The fourth phase comprises the policy options assessment and recommendations for the policy
design. Here, multiple prospective solutions are analyzed and balanced, each one with associated costs
and benefits, that demand for a comparative analysis in order to allow the formulation of useful

recommendations regarding policy design [11].

Finally, policy design phase is reached and it concerns the final course of action that will take
place. In order to achieve the desirable outcome, five categories of tools are identifiable in the literature
such as: regulations, marketi based instruments, informal approaches, informal measures [14] and,

finally, the instrument of public spending and budgeting [15].

Here, the determination of the optimal policy mix of tools is of utmost importance for the

achi evement fulbgotenpiad Iniomeér ® sidso, stakeholders make considerations regarding

uatii

on

sever al factor s, some include the dAcausal efficacyo

consequences that might arise from the design, the instrument type i i.e., regulations or incentives i

and, lastly, the capacity of the implementation structures.
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2.1.3.1. Players in the policy process

During the policy process, it is widely accepted that the formulation stage is of utmost
importance, even though it is mostly mysterious, [13] consisting in the interaction of many different
players, usually under political pressure and also from interest groups and lobbyists. Furthermore, there
is a general assumption that this phase of the policy process is mostly ruled by the specialists or even

by individuals that are privileged access to decision makers [16].

It has been of a particular interest, amongst the academic community with curiosity about the
study of the policy process, to understand whom are the actors involved in the different stages of such

system.

Some, more generalist studies, focused on the role of politicians and bureaucrats [17] while
others have focused on the #dApolicy process generali

concerning policy analysis [18].

Contrarily, more in depth studies were able to provide a more comprehensive elucidation of the
different actors, which are often thought to comprise t he fipolicy [@A9vihser ipoystegr
advisory systemd0 comprehends: decision makers, i.e.,

and also knowledge brokers [19]

Besides, other formulations comprehend also several actors and classify them according to their

location and level of influence [19].



2.2. Determinants of Health and Health Outcomes

In spite of creating an understanding about population health, there was a need to define the
concepts of determinants of health and also health outcomes. Such concepts serve as ground to the
measurement of the overall population health. The first, determinants of health, is concerned is

concerned with specific events, such as mortality and disease incidence [20]

The WHO, has defined deter mi nanwhch mebple hre bornt
grow, work, live and age, and the wider set of forces and systems shaping t he condi t i
[21] In other words, such determinants include factors that might impact, in any way, i.e., directly or

indirectly, the health status of a person and, therefore, leading to different health outcomes [21].

Furthermore, considering the general model proposed by Evans and Stoddart, it is possible to

characterize the determinants of health into five different classes [22], such as: [23]

1 Social determinant 7 refers to elements in the social environment (e.g., education,
income, occupation, social class);

1 Physical environmental determinant i refers to elements of the natural or build
environment (e.g., air and water quality, housing, infrastructures);

1 Healthcare determinant 7 refers to the elements that concern the healthcare (e.g.,
access to care, quality of care, availability of devices and pharmaceuticals);

1 Genetic determinant i refers to the genetic structure of the individuals (e.g.,
predisposition to some diseases);

1 Behavioral determinant 1 refers to the single choices either of lifestyle or habits (e.g.,

smoking, eating habits, substance abuse);

In the next section, the policy evaluation is to be presented, given the significance of this subject

in the context of this thesis, providing the ground the work.

2.3. Policy evaluation

During Second World War, the need to make war in a more rational manner has brought new

insight and tools that would laterbe appl i ed to face some of the

h as:

ons of

pol i ti

rationalize policy making process. Th,aevelopédinficdddsy cent ri

of defense and budgeting but rapidly arrived to social care, education and health alongside the increase

of governmental action.

At the beginning, costi benefit analysis obtained a widespread utilization, motivated by its ability

to be simplistically implemented and results easily understood. Although, this methodology, like any
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other faced some challenges and, as time went by, those became to limiting during the rise of much
more explicitly ideological approach to policy making and also in specific fields, such as healthcare,
given the problem associated to pricing the priceless.

Throughout this section,a gener al approach that all ows the po
presented at first, in order to provide an early background. At the second hand, tools are to be presented,
such as indexes and maps, that not only allow for the aggregation of information but also for visualization
facilitation, thus creating a more efficient decision making process. Finally, a Portuguese project is
illustrated, whose main goal is to measure the population health, but it also can be used as a policy

impact assessment tool i either prior or after implementation.

2.3.1. Impact assessment

Within the health field, there is the need to achieve higher efficacy and efficiency in policy

making [24]. The policy impact assessment stands as one of the crucial tools to this accomplishment

[24.This tool addresses a question, Ahow are existing o
affecting, or |l ikely to aff ectthatsmkebofdérewnsld likeedcasket h, f or
answered atthe momentof pol i cydés o[@gddrationali zati on

In fact, the multiple answers to the quoted question, might not only help decision makers on the
selection of strategies to undertake, but also assist in the pursue of changes into already implemented
policies [24].

Although this is a very recent field, it has been developing at a considerable speed through the
support of international organizations such as the WHO European Centre for Health Policy [24]. Lehto

and Ritsatakis propose general approach that comprises five key elements [25]:

1 The assessment must survey direct and indirect effects of the projects, programs,
policies or strategies;
The process starts with a screening stage where the available information is gathered;
In cases where a lack of information is verified, studies are performed to determine the
amount of needed expertise and resources to acquire information;
Construction of the assessment report;

Implementation of changes if recommended;

In a policy assessment modelsdé environment, it
must, at all times, be accessible to the general population, despite the formal education [24]. Moreover,
in order for this tools to reach a widespread application the populations have to be able to use them
[24]. Unfortunately, in an increasingly complex and technical environment, the technology is excluding
the average person deadi drc®dni ngi wmermqtulaat only the 1in

use the developed tools [24].
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2.3.2. Indicators and indices for policy evaluation

Indicators are tools widely used and developed throughout the world at the various sectors of
society and with multiple purposes, from knowledge creation to monitoring [26]. The main goal of such
kind of tool is to provide an instrument to increase the rationality of the policymaking process, by

delivering information in a more robust and systematized manner [26].

Indicators are no more than variables that condense information of relevance in order to provide
visibility to a specificandr el evant phenomenon in study. They also pr
andcommunicat e i nf ¢27]nBaating this id mind, it is possible to conclude that indicators consist
in a heterogeneous toll, each type serving particular purposes and functions [26]

It is possible to divide indicators in three categories: descriptive, performance and composite
[26]. The first, descriptive indicators, pose as a mean to indicate the state of a system, regardless of
policy interpretations [28]. It is important to notice that the lack of clear clarifications does not imply
impartiality. Furthermore, such indicator type does not aim at any specific use, much of the times they
are used as the building blocks of the other types of indicators, given their proximity to raw data and
statistics [26]

Performance indicators are used to compare the present value against a desirable benchmark,
providing knowledge about how well a system is being executed, and it entails the ability of the system
to impact its own performance. In terms of specific use of this indicators, they aim at improve
accountability, through the delivery of monitoring and evaluation of performance, allowing to achieve
the established goals [26].

Finally, composite indicators aggregate multiple single indicators, related to a specific field, in a
single value. These kinds of indicators are most frequently used at times where the multiplicity of a
concept cannot be fully perceived from its single indicators [29]. Additionally, there is an expectation to
deliver focus on specific issues, providing a more smoothed performance evaluation besides the
provision of a wide view of the system. Moreover, they might influence, indirectly, policy by the provision

of knowledge tothefipu kel and pol i30]i cal debateod

In order to help the visualization of indicator data, maps provide a simple yet robust platform to
deliver information, given that it is possible to gather many information at the same time, besides, it also

allows to quickly establish relationships between different areas.

A recent Portuguese project is addressed, the GeoHealthS. The main goal of the project was to
develop a tool that allowed measuring the health of the Portuguese population throughout 20 years,
from 1991 to 2011 [31]. Moreover, from within this project the INES was established as an extensive

index that allows to effectively measuringt he Portuguese population health
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mainland municipalities [32]. Furthermore, here is featured the structure that lead to the assembly of the

index.

Additionally, the EURO-HEALTHY project is also addressed. This project proposed itself to
develop a Population Health Index (PHI) that would characterize the state of the European population
across all of its regions [33]. This project, specifically the PHI developed in the context of the project,
will serve as the ground for the application of the multi-methodology given the broad range of information

it can sustain.

2.3.2.1. Geography of Health Status Project - GeoHealthS

The GeoHealthS (Geography of Health Status T An application of a Population Health Index in
the last 20 years) project set its main goal the evaluation of health of the Portuguese population during
the past 20 years. In order to achieve what was proposed it has been undertaken the development of a

Population Health Index i latter named as INES T at the municipality level [32].

This project brought together multiple institutions throughout the Portuguese territory. Here, the
Centre of Studies on Geography and Spatial Planning of the Coimbra University acted as the institution
in charge of the proj ectCestre foraviamagemenaStudiesrof the Bnstituiod e s , t
Superior Técnico (CEGT IST), University of Lisbon, played a major role in the design and implementation
of a holistic approach that lead to the establishment of a Population Health Index. [31]

Indeed, the development of this Index, aimed at going deeper and further on than the traditional,

clinical approach to health, through a multidimensional and holistic approach [31].

In the hope that a consensual agreement on how the index would reflect the population health
would be reached, a socioi technical process was selected [31]. Here, the social part of the process is
not only concerned with actual evidence from research and literature, but also with the integration of the
points of view of the stakeholders, making use of participatory methods (Delphi panels and Decision
Conferences) [31]. Additionally, the technical side makes use of computerized tools to develop a multi-
criteria decision analysis model (Measuring Attractiveness by a Categorical Based Evaluation
Technique i MACBETH) [31].

Considering the information above, it is clear that the construction of the Index undertook

multiple stages until completion [31].

On the first hand, the identification and selection of indicators, that were used as dimensions
and systematized as areas of concern, for characterizing the Portuguese population health in the past
26 years [31].

On the second hand, a multi criteria model was developed, based on a socioi technical

approach that aimed at the arrangement, within the index design process, of the various dimensions
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and areas of concern. Besides, the weighting of all the selected dimensions was attained at this phase,

where both the base values and top values were established [31].

Finally, the resulting model of the previous phases was applied to each of the Portuguese

mainland municipalities [31].

As a result, from this work, the INES was created featuring 6 areas of concern, that correspond
to the previously mentioned determinants of health i except for the genetic determinant that is not
contemplated i, and the two most used dimensions of measurement of health outcomes, particularly

the mortality and morbidity [32].
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Figure5 - lllustration of the application of the INES in the Lisbon municipality, where is possible to see the evolution of the
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Furthermore, the 6 areas of concern jointly integrate 46 dimensions, where each one has, at
least, one indicator assigned [32]. This multiplicity aims at the characterization of all the 279 mentioned
Portuguese municipalities in three moments across the last 26 years i in 1991, 2001 and 2011 7 in

each of the dimensions [32].

Even thought this project provides the tools to perform an analysis regarding the selection and
evaluation of policies, it didnét go any further

health across the country.

2.3.2.2. EUROIHEALTHY

EUROI HEALTHY (shaping EUROpean policies to promote HEALTH equity) is a Horizon2020
project that stands for the development of tools that assist in the understanding of which policies have

the most potential in the pursue of health gains and equity, across Europe [33]. The development of
14
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such tool has its foundation in a Population Health Index (PHI) that encompasses the 27 European
Union (EU) countries alongside with the United Kingdom, 273 NUTS Il regions, with a particular focus

on 10 metropolitan areas [33].

As a result of such a wider index, it will comprehend various loweri level indicators. In fact, at
the level immediately below, two indexes are comprised. Here, the first concerns with the health
outcomes field and the other is concerned with the aggregation of the determinants [33]. Besides,
indexes for each of the Public Health areas of concern, allowing assessing how policies might increase

the overall performance [33].

Furthermore, in the EUROTHEALTHY program, given its nature that encompasses several
countries within the EU, it was pursued a socioi technical approach that allowed to, on the one hand,

use Multi Criteria Analysis (MCA) in the technical side for building the model and on the other hand,

stakehol ders were asked to participate in th@]model 6s
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PHYSICAL ENVIRONMENT —U Income and living conditions
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L—[JHEALTHCARE SERVICES {———{llPeople at risk of poverty or social exclusion (%)
OUTCOMES Component L pisposable income ratio - S80/520 (ratio)
Social protection
| | s El
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%l Education
{———{| Population aged 26-64 with upper secondary or tertiary education attainment (%)
Early leavers from education and training (%)
L— [ security

[—lc"mou recorded by the police per 100 000 inhabitants

r] Areas of concern ; Dimensions ] Indicators

Figure6 - lllustration of the indicators used to build the P34]

Firstly, each of which with different preferences, concerns and understandings of the most
important areas [33]. Therefore, a need to use a tool that would allow to structure and incorporate this
huge amount of dimensions arose, leading to the decision to use a MCA tool, particularly the M-

MACBETH® software which is based on a socioi technical approach [33].

Secondly, in order to construct the PHI, there was a conscience that the problem encompassed
several dimensions that needed to be addressed [33]. In order to establish the evaluation dimensions,
at the beginning a topi down approach was used to allow for the definition of the main focus and the
respective loweri level concerns [33]. Besides that, a bottomi up approach was used in order to study

how the impact of different policies, in each of those concern areas, would be assessed, thus enabling
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the establishment of the individual evaluation dimensions from where the model would be built upon.

The Figure 6 provides an illustration of the described hierarchy [33].
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Figure7 - Stages of the soaitechnical approack34]

This socioi technical approach aimed at creating a generalized acceptance of the developed
model, along with achieving transparency and comprehensiveness [33]. Additionally, the several stages

of the process are illustrated in Figure 7, where it is possible to identify three participatory stages [33]:

1 Two Webi Delphi processes i aiming at the collection of ex pert 6s val ues

definition of weighting coefficients and value functions;

91 Decision Conference i aiming at the establishment of the evaluation model that is
based on the Dephids results.

Dimensions / To reduce health inequalities in Europe, how
Indicators important is to close this gap?
People at risk of poverty or “ . ‘ "
social exclusion (%) 1 ' & ’ W1=0,2
56% 8%
people at risk of poverty people at risk of poverty

Figure8 - Example of the used questioning protojSa]
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It is important to mention that the main concern over the construction of the index was to assess
how important was to close the gaps between the better off and the worsti off groups [33]. It is on this
foundational statement that the questioning protocols have been developed [33]. One example of the

questioning protocol is illustrated in Figure 8.

2.4. Objective

The main objective of this thesis | to develop a methodology to assess which policies have the
most potential to maximize health and reduce health inequalities across Europe. Specifically, by
departing from a systematized and aggregated representation of the population health throughout the
different European regions, which allows to make comparisons among different policies. Besides, it also
provide information regarding the extent of which different policies impact the different factors that

contribute to the population health in an holistic and transparent way based on comprehensive methods.

Taking this objective into consideration, a multi-methodology will be described, comprising the
multiple stages and steps necessary to evaluate and select policies in the context of a population health

index. Accordingly, this methodology is to comprise the following key stages:

a) Stating with the problem structuring, where the stakeholders, key issues, main goals
and constraints are to be identified;

b) After, we are to find which tools are to be used in the different phases of the evaluation
along with the evaluation dimensions that allow to operationalize the main goals
identified. Furthermore, a sample of policies is to be identified;

c) Finally, we will apply the identified methods to the policies and make use of tools to
properly communicate the results from the evaluation. These communication tools are
to be used in order to allow a simple and visual way to read the results thus allowing

the achievement of high efficacy in the communication.

The significance of this methodology arises from the fact that there is a lack of reliable
guantitative methods to assist decision makers in the process of evaluating and selecting policies that
allow the increase in the population health and foster health equity. In fact, this multi-methodology can
aid policy-makers in the design of policies that target specific factors that improve Population Health

(PH) or reduce inequalities in health, particularly at times when there is a substantial lack of resources.

Furthermore, the developed methodology aims at going further than the current state-of-the-art,
by offering a group of tools that allow the evaluation of policies in a multidimensional PHI framework.
Besides it also allows to mitigate some of the challenges that arise with the uncertainty by making use

of foresight techniques to infer the doability of the different policies in contrasting scenarios for the future.
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Regarding the application of the multi-methodology, data and foresight results from the EURO-
HEALTHY project are used.

3. Literature Review

In this section, the various available tools for policy formulation and assessment, that not only
are considered the ones that are perceived as the most useful for health policy, but also that were used
throughout the EUROT HEALTHY project. This chapter is organized in the following sections:

1 Insection 3.1., policy selection studies are presented in order to provide understanding
about previously applied methodologies in the policy selection field both in the health
context and outside of it.

1 In section 3.2., tools that allow the computation of multiple goals are explored, being
presented the different types and some examples of modelling approaches;

1 In section 3.3., public health policyd sobjectives are addressed and, under each
objective, strategies for their operationalization are described.

1 In section 3.4., the motivation for this work is presented.

In order to prepare this literature review, a throughout search was performed in order to find
studies and methodologies that made use of multi-criteria tools, in the context of a population health
index (PHI), for public health policy evaluation and selection. During the research, that included not only
articles but also books in the fields of public health policy and operations r esear c h, we haven
able to find any publications that addressed the evaluation and selections of public health policies in the

context of a PHI.

3.1. Public health policy evaluation

This section is concerned with the presentation of some developed studies that aimed at the
creation of knowledge and support to the decision making process, particularly in the public health
contextti n order to provide a sound basis where is possil6k
evaluation tools are comprehensive and transparent tools that aim at the creation of knowledge to
decision makers thus, allowing them throughout the decision making process by aggregating the
information, hence reducing it, they have to be aware of in order to improve the efficiency and efficacy

of the process.

Even though there are several studies concerning the evaluation of policies with the main goal
of promoting equity, there is scarcity when it comes to policy selection. Moreover, there are no studies

that aim at the selection of policies in the context of a population health index.
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At first, one of the very first projects that arose in this field is presented, the Planning Programing
Budgeting System (PPBS) fromtheUni t ed St at es o fDefehsed®epartnand, svhere,UnS A)
the beginning, the general management framework of an organization is introduced, followed by the
illustration of the key elements of the PPBS implementation, along with its key features, and how and

where would it impact the organizat i onés functioning.

After, the Norwaybs project for health intervent.i
overview of this countryd6s health system is provided,
the project. Give that this is a highi income country, in the context of this work it is interesting to study
not only the formulation of the program and its legal foundations, but also the actual perspective of the

policyi makers regarding the prioritization of interventions.

Later on, in order to establish a contrast to the previous project, a prioritization model developed
to Ghanaodés health system is portrayed. I'n 1l ine with
the health system is provi deeetbpmerstframenwgrk.i de wi th the pro

Finally, a Portuguese project, concerning also the prioritization of interventions and selection of
community care programs in the northern Lisbon region. Again, the ruling health system is presented
and a framewor k devdlopmefit & exploredj ie ortled to allow for latter comparison

amongst them.

3.1.1. T h ePlarining Programing Budgeting Systemo(PPBS) as one of the first

policy formulation and evaluation tools

The PPBS has been one of the earliest systematic policy formulation tools to be developed and
implemented [11]. Its implementation was attributed to the Systems Analysis Unit within the U.S.
Defenc e Depart ment i [1],twithehe maindgoal & &tlirting greater efficiency through
the integration of budgeting with policy development [11].

Furthermore, as specified by DonVito, the main goal of the PPBS was to provide stakeholders
with an improved analytical ground to improve program decisioni making [35]. This managing function,
consists on the definition of objectives, in a first moment, followed by the elicitation of courses of action
that aim at the accomplishment of such objectives culminating in the selection and implementation of

the chosen strategies [35].

In order to understand where and how this tool impacts the organization and its functioning,

DonVito has identified five different and successive phases [35]:

1 Planning 7 indicates the moment where the organization makes use of analytical
frameworks to select their objectives followed by the study of policies that support the

attaining of such objectives;
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1 Programing i consists in the extensive specification of resources and activities needed
to the implementation of the approved policies in the previous phase;

1 Budgeting i concerns with the development of budgets that ensures the availability of

sufficientfunds t o operationalize the organizationos

1 Operationsit he fide factod pursue of the organizati

stage comprehends all the previous phases;
1 Evaluation 7 the value of the operationalized programs is assessed and evaluated in
order to undertake amendments, if needed, and help in the planning of forthcoming

policies.

Although each of the addressed phases are distinct, all of them contribute to the global handling
of the organization in the pursue of its objectives [35]. Moreover, it is clear that this approach is focused

in providing support during the first three stages of the overall process [35].

Focusing now on how the PPBS program influences the first three stagesofan or gani zat .
functioning process, according to DeVito, it is possible to identify five key elements present on the PPBS

methodology [35]:

1 Program structure;

1 Approved program document encompassing forecasts;
1 A decision making process;

91 Decision supporting analysis;

1 Adjusted, in accordance to specific needs, information system;

Besides, the identified key elements, it is also possible to recognize some key features that

enhance the utility of this methodology such as [35]:

1 Output orientation i action tools comprise actual resources that are combined to act in
the pursue of the established objectives;
Completeness i all the selected key strategies must be extensively specified;
Suitability for analysis i it is of utmost importance that the program acknowledges for
analysis, by presenting standardized data, in order to allow considerations in respect to
resource allocation;

1 Identification of stakeholders i pl anni ng should specify the
responsibility in the strategies implementation;

1T Decision ma k e r $ @iverp that fthe pregnamge isstead of replacing, is
concentrated on aiding the decision maker, it must reflect its preferences.
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3.1.2. Application of a multi-criteria decision analysis approach in Norway for

clarifying the policy-makers preferences when evaluating public health policies.

Being one of the richest countries around the world and the second country with the highest
health expenditure, following the USA, Norway owns of one of the highest levels concerning its
population health [36]. Mor eover , this countryés health system is
health service with universal coverage of primary care under the responsibility of the municipalities and
with specializedcar e under nat i o[&7& Alsoghe main focasmfahés ystem is to provide
health care universally, according to each indi vi dual 6s needs, aside of i nc

accountability [37].

Even thought this is true, the country has developed a broad system that allowed to reach a
transparent solution to complex problems, through the use of scientific mechanisms [37]. Taking into
account that Norway created, in 2001, the Pat i e nt sA6t (PRA)githhasdeen studied, through a
Multi Criteria Decision Analysis (MCDA) approach, ifpolicyima k er sé r eal preferences ar

formal framework, elucidated in the PRA [37].

For this studybés MCDA appropBdh, four stages were

Policy evaluation dimensions were identified;

Identification of the various, possible sets of evaluation dimensions;

Measurement of the preferences within each evaluation dimensions amongst the
decision makers;

9 Establish the overall favored selection through scoring procedures;

As a result of this process, a composite league table was created, whose utility lies in its ability
to classify and rank interventions within a specific context [37]. This league table is an explanatory

example of what is often perceived as the most important contribution of MCDA [37].

Finally, the study has found that Norwegian policyi makers value costi effectiveness, individual
benefits and the severity of the disease in prioritizing interventions [37]. Furthermore, the authors stated
that the obtained results are in line with what would be expected for a highi income country [37]. Here,

given the internal social context, it has also been found that efficiency is preferred against equity [37].

3.1.3. Using multii criteria decision analysis in the development of a public

health program in Ghana

Alongside with the health systems around the world, the Ministry of Health in Ghana
acknowledges the need to address two broad objectives in this field: efficiency and equity [38]. In fact,

these objectives are described in the second Five Year Programme Work (POW 20017 2006) where the
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vision, targets, priorities, strategies, resource envelope and resource allocation for this specific field are
thoroughly described [38]. Furthermore, in order to assist in the enhancement of the third Five Year
POW, Ghanads Mini st r ypragfam khbeamly tb ldentdyewitlein socety, droups that
should be given priority, but also to aid in resource allocation and to identify new evaluation dimensions

that might impact in the selection of interventions [38] [39].

In order to respond to this question, multii criteria decision analysis was performed to provide
guidance in the priority s[3}tAdditiorllyadhe se@ttianrofssidck toghpwad | § ¢ s ec
based on its ability to contribute to the transparency and accountability of the policy making process
[39].

The project started to use discrete choice experiments (DCE), in order to assess the relative
i mportance of t hewaluationi donenisiong [38},[89K. Thismppdess consists in a set of
putative interventions, with the respondents choosing one according to their preferences, where each
consists of a collection of evaluation dimensions with each of the criterion varying between series of

levels [39]. Moreover, the conduction of a DCE is comprised in some stages [38]:

1 Group discussion i encompasses the identification of relevant evaluation dimensions
and levels to be included in the DCE (in this program five evaluation dimensions were
identified);

1 DCE survey i administered during the Ghana Health Service meeting to increase the
number of present stakeholders and regional representativeness;

1 Analysis of the responses i binary logistic regression models were used to study the
responses, determine regression coefficients, average marginal effects and estimate
the relative contributions;

The model 6s responsesd an &lwhyemrihe propaton dfvarsatiodsinon Ef r o
preferences describes the relative importance of the numerous evaluation dimensions, in the
interventionds choi ce, t hrindtions [B8h Bodequendysitiscleartobtate r el at i \

that greater variations are interpreted as greater importance [38].

Furthermore, the data analysis was performed by using dummy coding, whose
operationalization can be illustrated the following w
into Li 1 dummy variables in which each dummy is set equal to 1 when the quantitative level is present
andsetequal t o 0]38]. Following thissa bmaryt lagistic regression was performed in order to

make the de facto analysis [38].

Finally, in order to elucidate the finding, interventions were selected in accordance to the actual
practice in the country, aiming at the achievement of greater representativeness [38]. Also, the costi
effectiveness values, of the selected interventions, were found through the WHOT CHOICE project and
the information regarding severity of disease, number of beneficiaries and target groups collected from
various sources [38]. Validityi check was performed by comparing the results with a simple rank ordering

of eleven interventions by some 37 of the directors that participated in the DCE [38].
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Through this project, it has been found that

t

h

concernst owar ds vul nerabl e popul atiiefectigeneasntious ttahsktingimd er vent i

a high concern amongst interventions in children health, reproductive health and communicable
diseases. Diseases of the poor, at the other hand, were found that are not the preferred target for
interventions, meaning that prioritization of such diseases is no longer increased, even though it is

targeted to reduce inequalities among different socioi economical classes [38].

This study suggests that a different design that comprised the attractiveness and/or utility, only
linked to the costs concept in a later stage, might provide more information and different results for the

i nterventttabonB&F. pri or

3.1.4. The MARCCO program i an example of the application of multi-criteria

resource allocation in public health programs

The need for a transparent prioritization of interventions in the health sector, as stated before,
is of utmost importance nowadays [40]. Within the Northern Lisbon group of health centers, it was
created a community care division, whose goal was to deliver health services and education to all the
population i having a greater focus on societal disadvantaged groups [40]. From within the mentioned
need and the creation of this division, there was a need to develop a methodology to assist in the

appraisal of the multiple projects that were to be selected [40].

This methodology was designed using multi-criteria decision analysis as the setting
implementation and development and also making use of a sociol technical approach [40]. From this
work, arose the Multii Criteria model to Allocate human Resources in Community Care prOgrams
(MARCCO) [40].

Even though this is perceived as a complex project, it is possible to identify six phases, which

fully describe the work; those are [40]:

Contextualization and concept clarification
Mathematical formulation of the model

Multi-criteria value measurement of program benefits
Portfolio selection

Robustness analysis

= 4 -4 A -—a -2

Recommendations;

Throughout of the development of the model, there was a need to identify and group evaluation
dimensions, on which the projects were to be evaluated [40]. Each of the eleven criterions possesses

different levels that will correspond to the different possible states of potential projects [40].
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Lateron,a f t er MArRo@eCd@velwpment, it was perceived as important to, not only apply
it to the shorti term evaluation but also in the long term, in order to provide a more accurate assessment
of the policies to undertake [40]. Additionally, these two different time horizons, combined with different
constraints allowed for the evaluation of programs within different scenarios [40]. Furthermore, this
methodology permitted an efficiency analysis by comparing the overall benefit of the programs against
their costs [40]. With the help of the PROBE software, this comparison was performed and

recommendations, concerning the selection of the programs, were submitted to the stakeholders [40].

3.2. Analytical models to evaluate and select public health policies

Within the succeeding section analytical models are to be presented, alongside their
applications in the context of public health policy selection and evaluation. At first, an introduction to
these techniques is addressed, followed by the motivations for their employment. Additionally, the main
types of MP models are discussed and their character
applications are illustrated by resorting to the literature. Moreover, two approaches are addressed, the
Multii Criteria Decision Analysis (MCDA) and the Multii Criteria Resource Allocation (MCRA).

3.2.1. Mathematical programming models overview

In the scientific field, models are often developed in an attempt to structure and characterize the
objects and systems under study [41]. In the environment of Operations Research (OR) the developed
models are, as well as the addressed problems, more abstract [41]. The origins of the OR field are
traceable on several decades ago, but it was during the World War Il that it emerged and became of
real interest to the military [42]. In the posti war, OR acquired a fast pacing growth at the one hand, due
to the researcherds motivation to continuing to i mp]
computer revolution that allowed the formulation and resolution of problem with ever growing complexity
[42]. Nowadays, this is still a field under constant development and practical application due to the high

number of researchers in the field and also to the extensive number of OR software [42].

Considering the OR models themselves, it is important to mention that all of them correspond
to fia set of mat he ma asiequations,rinequaities amchlagical gegendénsiesytinat
correspond to some more downi toi earth relationships in the real world (such as technological
relationships, physical |l aws and marketing constrain

number of motives [41]:

1 Model development provides greater knowledge concerning the modelled problem,

given that often unclear relationships might be revealed;
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1 Models allow for a mathematical analysis that might elucidate strategies that might not
be obvious;
1 Models allow for experimentation that is often undesirable or impossible in the real

world;

Unlike the computational programing, mathematical programing refers to planning other than
programing as it is now widely understood [41]. In fact, mathematical programing can make use of
computational programing at times where problems comprise large amounts of data on which

calculations would be unfeasible without computers [41].

Mathematical programing models, in general, share a main goal of maximizing or minimizing a
quantity, which is referred to as the objective function[41].1 n t hi s wor kés context the
is comprised of several aggregated functions, i.e., an index, that, ultimately, aims at maximizing health

gains and equity.

Additionally, there are some categories of mathematical programing methods where three main
types arise: the linear programing (LP) models, noni linear programing (NLP) models and the integer
programing (IP) models [42]. Throughout this work LP an IP models are the ones that are of most

relevance given that [42]:

1 LP models are a powerful tool that can be widely used in much of the optimization
problems. This model states that the both the objective function and constraints are
linear expressions;

1 IP models can be comprised as a subi set of LP models that advocates that, at times
when the rounding to the nearest integer involves too greater errors, then the functions
besides being linear must also admit only integer values (e.g. number of doctors or

nurses).

Furthermore, mathematical programing models involve a common structure that is composed

of some components, some mentioned already [42]. These are: [41]

1 Objective function T mathematical representation of the desired optimization value,
either its maximization of minimization (e.g. profits or costs, respectively);
1 Constraints i two types of constraints identified those that can be violated at some cost,
softi constraints, and those that cannot, hardi constraints. They are used to limit the
solutions;
1 Variables 1 variables that are being determined by the pr obl emés sol uti on.
candt as sivemauespega

1 Parametersi Numerical values that describe the problem;

In short, these models, which are described by parameters, are used, as techniques to optimize

the objective function, comprised of wvariables, by r

25



3.2.2. Other operational research methods

When facing the problem of evaluation and selection of public health policies, operational
research methods are positioned as the most versatile and adequate. Even thought the fact that such
methods are often looking for the optimal answer, which is presented as straightforward in single
objective problems, they also are very useful in multii objective problems. Such models, allow for the
optimization of multiple goals and, given the fact that it is not unlikely to witness conflicts between them,
tradei offs must be clearly defined.

In the following subsections, these methods are presented and their ability to address, measure
and interpret tradei offs is also explored. Firstly, multii criteria analysis is discussed, followed by its
application to resource allocation.

3.2.2.1.  Multii Criteria Decision Analysis (MCDA)

From within the field of operational research and management sciences field arose the multii
criteria decision analysis approach [43]. The approach has come to face the challenges that result from
the increase in complexity of decision problems, particularly in problems concerning multiple
stakehol ders and various di mensions, where an
is required.

In brief, multii criteria decision analysis (MCDA) is used in the public health policy context by
measuring the value of different policies by aggregating the results from the single evaluations, each of

which related to a specific criterion, in indicators whose aim is to describe the global performance.

Furthermore, it is relevant that this methodology can be computerized into a tool, its main goal
is to assist in the decision making process by providing clear information to stakeholders concerning all

the policy options, rather than substituting their role as final decision makers by a mathematical model

fequit a

[43, thus solely promoti@4. figood decision makingo

Moreover, the MCDA is of particular importance during the policy formulation in the structuring
phase given the ability of this methodology to promote discussion amongst stakeholders [43] and aiding
in creating understanding about the addressed problem i given its framework that tackles each

probl embés di mensi alowingto deate aso d eomprdhgnsion of priorities [45].

Additionally, the methodology also enables the contemplation of many value systems in order
to fully incorporate the individual stakeholdersé p r e f 8] and it shauld make itself as the favored

methodology when there is the need for a consensual solution for a given problem.

Concerning the evaluation dimensions, they can be developed through different approaches.

The topi down approach, that begins with the definition of the focus and, hierarchically, structures the
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tree of fundamental objectives or concerns [46]. On the contrary, the bottomi up approach, begins its
construction with definition of the different policyd
set of evaluation dimensions [46]. Ultimately, it has been found that, in the I

of both approaches might bring the best results [46].

Also, the sets of evaluation dimensions, in order to allow for the construction of an accurate
model, requires meeting some properties, being the most important the exhaustiveness, cohesiveness
and noni redundancy [43].

Finally, in order to understand the poli ®pbés form
methodology, it is i mportant to | ook at the fAtransparency
of stakeholders within the development process an also to how much impact the MCDA results had in
t h ec thuaa | pol@3dymakingo

3.2.2.2.  Multii Criteria Portfolio Decision Analysis (MCPDA)

With the growing number and complexity of problems, mentioned in the previous section, it is
clear that decision makers face, more than ever, the difficult task of accurately weight the costs and
benefits [47]. It is possible to identify five causes to this struggle, i.e., properly determine which policies
to pursue, and they are: [47]

Benefits usually illustrated by multiple objectives i frequently conflicting;
High number of possibilities decreases the possibility of an informed decision 7 impairing
the ability to develop a deep knowledge of each policy;

1 The mutually optimal outcome, most of the times does not reflect the optimal outcomes of
each separate unit;

1 High amount of people engaged in the process, thus leading to possible competition [48];

1 Lack of efficacy in implementation from actors that disagree on the allocation of resources.

This lead to the development of a comprehensive method that arose from within the multi-criteria
decision analysis methodology. This methodology allows to evaluate the impact of the different sources
of uncertainty while addressing the problem at stake and properly prioritize the different portfolios under

evaluation.

3.3. Public health policy objectives

Even though numerous objectives are significant in the health policy environment, equity and

health gains represent the ones that are perceived as the most important ones [49]. In fact, both in the
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GeoHealthS and the EURO-HEALTHY projects there is an explicit concern about those objectives, and
both programs provide a sound basis for policy evaluation and selection [31], [33]. Throughout this
section, a literature review on such concepts is performed where definitions and case studies are to be
presented in order to illustrate some public health policy objectives related with equity and health gains.
Moreover, this review aims at providing extensive knowledge concerning different types of objectives
for each of the two mentioned concepts, given their role in the results of the, computationally assisted,

policy selection process.

3.3.1. Health Equity

Equity is a widei ranging concept that is addressed in multiple fields. Given the context of this
work, the focus is the equity in health concept. Furthermore, taking into account this multiplicity of fields
that address this concept, contrarily to the previous section, there is a vast amount of literature
concerning this topic. Throughout this part of the work, a special focus, in order to understand equity in
health, has been given to the health economics, public health and operations research fields, which are

the areas that are of relevance here.

To start, given the frequent misunderstanding of equity and equality concepts [50], it has been
found of utmost importance to clarify both before advancing to a deeper characterization of equity.
Firstly, it must be noticed that these are two distinct concepts even though they are related; equality is
vital in the operationalization and measurement of equity [50]. Equity can be understood as: even
thought it might represent an inequality, it is perceived as just and fair [51]. Moreover, it requires the
comparison, amongstt he di fferent societal gr oistpgtion[52ln r e

Consequently, the definition of equity is presented. One of the most relevant definitions of equity

in health is provided by the World Healt h  Or gani z at i &quity indHeadht (i) thegabserfteaof :

systematic or potentially remediable differences in health status, access to healthcare and healthi
enhancing environments, and treatment in one or more dimensions of health across populations or
population groups defined socially, economically, demographically or geographically within and across
countries. (i) a measure of the degree to which health policies are able to distribute welli being fairlyo
[53].

Here, it is clear that the definition encompasses two different components that are perceived as
very important to the context of this work. The first component is focused not only on the multiple
dimensions of the population health, such as the state of health and access to health care, but also on
the multiple locations and their differences in performance, which is the ground for the population health
i ndexes6 dé¢38leHurthegrmoeenthe second part of the definition states the importance of
assessing each poli ¢ ynipact.

Furthermore, it is known that equity comprehends two principles, the vertical equity and

horizontal equity. Here, while the first states that individuals across different levels of need face,
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proportionally, different levels of access, the second mentions that those with equal needs have equal
opportunities of access to health care [54].

Int his workodés context, the information above provi
fact, in a field like health care, where it is verified the scarcity of resources, it is of utmost importance to
promote policies that address thisissuebypromot i ng i mproved efficiency in hea
[54].

3.3.1.1. Health Equity measures

In a human rights centered society, policies should aim at accomplishing a more equitable
society, through the comparison to the reference levels for attainingthe popu | at i o n 5. Infieddse d s
such as the healthcare, as previously mentioned, there are increasingly challenges, given the scarcity
of resources. This scarcity, might lead to some ethical concerns when policies could compromise the
health of the best off group in detriment of the worst off [56]. Taking this in consideration, it is clear that

oftentimes, in pursuing equity, conflicts and trade’ off must be properly addressed [55].

Even though it is verified the existence of extensive literature that propose equity measurement
frameworks, there is a lack of knowledge on how to measure equity in the context of a population health
index. Taking this into account, the major difficulty rests, given that it still does not exist a consensus on
how to properly measure equity, in the selection of the assessment 6 s d i n{85h Notwithstanding
this lack of agreement, it has been identified the key characteristics that work as guidelines to the

selection of tdimensiens[55 $hese eharactesstics are as follow: [52]

1 Analytic Tractability T in problems where computation is needed, given the dimension of the
evaluations, analytic tractability improves speed and performance in the obtaining the
optimal solution;

9 Appropriatenessit he measurementdés information must be
decision makers that are using it;

Impartiality 1 the measures must be impartial in respect to the different groups considered;
Principle of transfers, Pigoui Dalton i notable theory stating that the transfer of resources
from the better to the worst off group should improve the equity measure;

1 Scale invariance 1 criterion is verified if the equity measure is not affected when a
multiplication by a constant is performed across all groups;

1 Pareto optimality i theory that states that a solution is only improved if none of the groups
will be worst off (after an intervention). This criterion is of great importance in the prevention

of the more equitable solutions that give rise to the worsen in conditions of all groups [55];

Even though all the addressed evaluation dimensions bear importance on the strategic
definition, in the context of this work, it is possible to highlight some that provide a greater significance

such as the analytic tractability, the appropriateness, the principle of transfers and Pareto optimality.
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Furthermore, given that the improvement of equity represents one of the key goals in the
assessment and evaluation of policies that impact the population health there is a need for an equity
concept that aggregates all the dimensions of population health, thus enabling its proper analysis [56].
Nevertheless, a single concept for health equity is not available thus leading to the need of exploring
different equity concepts [56].

In a population health indexéd s e n v i, same aof the comprehended dimensions are often
used as measurement regarding equity, where the access to care, income and the health outcomes

pose as some examples.

3.3.2. Health gains

Health gains can be described as the increases at the level of health indicators that, in turn,
allow studying the evolutionoft he heal t h context. Given the indicator
in health results, those might be translated as gains in life years, reduction of the prevalence of diseases
amongst others. Furthermore, there is a particularly relevance in studying the health gains that arose
from the ability to intervene in avoidable cause through policies.

In the context of population health indexes, dimensions cover a wide range of subjects such as:
air quality, access to quality health care, building environment, among others. In fact, these dimensions
allow assessing the performance of a region in specific indicators. Besides, the impact of a policy can
be determined by making computing the difference between the value after policy implementation and
the initial value.

Finally, in the next chapter of this thesis it is presented how can the health gains concept be
applied to a population health index.

3.4. Motivation for the approach

Throughout the performed search of articles and studies for a methodology to evaluate and
select policies using a PHI, we were not able to find any integral approach that allowed to tackle this
issue. Accordingly, this reveals the need for a novel multi-methodology that combines multiple methods.

One of the main motivations for this work lies on the fact that there is a lack of literature methods
that allow to, in a combined manner, to evaluate and select polices in the context of a PHI in order to
allow the identification of the extent of which different policies impact specific factors that, consequently,
improve the population health an reduce health inequalities.

Furthermore, it has been also identified that the use of foresight techniques, to mitigate some
of the uncertainty associated to the policy evaluation and selection process, is also very scarce.
Therefore, not enabling the proper evaluation of policies, given the high degree of uncertainty we are
facing.
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Hence, the main goal of this thesis is to fill this lack of methods in the evaluation of policies and
allow an improvement in the process of evaluating and selecting policies that maximize population
health and health equity.

Moreover, the described topics of the literature, argued throughout this chapter (public health
policy evaluation programs, tools to evaluate and select policies and public health policy objectives),
provide the context and the scientific fundamentals to the multi-methodology presented in the following
chapter.
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4. Multi-Methodology

The proposed multii methodology is presented within this chapter. In the beginning i on section 4.1.
i an overview of the proposed multi-methodology is provided alongside with the inspiration for this
proposal. In the section 4.2., the multi-methodology is thoroughly explained. Here, each sub-section
represents a stage of this multi-methodology and they range from the problem structuring up until the
communication of the results. Furthermore, these subsections i i.e. stages i are divided into steps that

are to be followed during the application of the multi-methodology.

4.1. Overview of the Multi-Methodology

We used a normative approach to develop this thesis, which makes use of different methods,
along the multiple stages of the work, in order to allow the evaluation policies and help select the ones
that have the most potential to promote health and increase health equity in the context of a population
heal th index. Furthermore, the usedimeholagpicheusme et s Mi
of multiple methodologies within a single intervention and framework [57]. In our context, the intervention
is characterized as the different stages that comprise the evaluation and selection of policies in the
context of a Population Health Index. Given that, in most cases, reali life problems are multidimensional
it has been found that through the application of different methodologies within the different stages of
the problem, it would increase the reliability of the results and also allow the development of new

insights.

It is also relevant to explain that, the importance of using different methods within the different
stages of this work lies on the fact that each of those stages presents challenges that need to be tackled.
Unfortunately, each of those challenges needs distinctive methodologies for, successfully, overcoming

them.

In order structure the mult-met hodol ogy, we departed from Beltond
It was clear since the beginning that the context of our problem was very different form the one we found
i n Beltonds, Figuep. Teegeasor vehyweihawve decided to adapt this framework lied on
the fact that we were working with multiple tools at the same time and thus creating a need for further

steps and detail withint he fA Mo d el Buildingodo stage.
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Following that, we have arrived to the framework illustrated in Figure 10. Consequently, the key
stages of the intervention are illustrated here and will be thoroughly explained in the following sections.
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\
METHODOLOGY DESIGN
T
MODELS
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The summarized description of the work, illustrated in Figure 10, is as follows:

1 We start with the problem structuring, where stakeholders and their fundamental values are

defined, core goals made explicit, the constraints and key issues are enumerated,

uncertainties of this problem are made clear i also the influence relationships amongst
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them 7, and, finally, some alternatives for the evaluation that allow to achieve the defined
goals.

1 Secondly, we have designed the multii methodology for policy evaluation and selection.
This stage starts with the approach structuring, differentiating the multiple phases of the

multii methodology and the actions within. After, tool selection and design was performed

to meet the actionsdéd needs for their successful
evaluation dimensions were defined in order to allow for proper goal operationalization.
Later, the adequate analysis space was defined, as well as the alternative interventions
under analysis that were specified. Finally, weights were attributed to each of the evaluation
dimensions and value models were built.
1 Lastly, the results communication was addressed. Here, sensitivity and robustness analysis
of the model were performed and new alternatives explored. After that, visualization tools
were selected and a tableau de board conceptualized for efficient information synthesis.
The main goal of this methodology is to assist decision makers, in the moments where they are
faced with the problem of selecting, amongst multiple alternatives, the ones that will deliver the best
results and attain specific objectives i in our context, improving population health and reducing health
inequalities. I n order to do so, we are going to mak
contribution in making explicit decisions throughout the multiple phases of this work.
4.2. Stages of the Multii Methodology
In this section we will be covering, in detail, the multiple stages of the proposed multi-
methodology. Firstly, in sub-section 4.2.1., we will address the need to properly structure the problem
in hand. This is perceived to be a key stage of the multi-methodology, given the impact that a poorly
defined problem would have on the results of the modeling, without allowing to track the roots of these
errors.
Secondly, we will introduce, in sub-section 4.2.2., the multi-methodology design stage where
the tools to address the problem of the evaluation and selection of policies that promote health and
increase health equity. During this stage, we will be identifying tools, defining goals, finding the stake-
hol ders6é6 needs when evaluating and selecting policies:s

evaluation dimensions.

Finally, in the sub-section 4.2.3., we will address the issue of communicating the results of the
evaluation and selection process. At first we introduce tools to assess the reliability of the developed
model, taking into account the extent of which uncertainty and lack of information impacts the results.

After, some tools to provide answers and communicate the results are illustrated.
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4.2.1. Problem Structuring

In this subsection, we will talk about the first stage of the multii methodology, the problem
structuring. This stage will allow to properly define the problem in different levels such as the

identification of the stakeholders and their fundamental values, the main goals, the key issues and

constraints, that are going to be encounter tothe i

taken into account, and how do they influence each other, and also some alternatives in the

development of this work.

4.2.1.1. Who are the key stakeholders?

The identification of the stakeholders represents an important step in the problem structuring
stage in the context of this work. Properly defining the stakeholders allows inferring their needs and
preferences. We have identified the key stakeholders, in the context of public health policy, as European

policyl makers, national policyi makers, regional policyi makers and also local policyi makers [58].

Even though local policyi makers, have been found to be relevant for the public health policy
context, throughout this work we have decided to leave them out of the equation, because the depth of

our analysis stops at regional level, therefore, not contemplating the local differences within a region.

421.2. Whichar e the Stakeholdersoé6 funda

The fundament al values that guide the stak
their need and the main goals of the work. Values such as: universality, social justice, human dignity,

solidarity, access to quality care and equity were found to be this baseline we were looking for [59].

4.2.1.3.  Which are the main goals?

The next step, goal definition 1 and also operationalization, that will be discussed within the next
stage of the framework 1 represents one of the most important steps of this work, given their key role in

the development of this work, across its different stages. Here, goalshavebeen di vi ded

me

e h

as

i Me aM4]l0 Being so, the AEndsodo goals include the

maximization of the multiple equity measures across the regions under study i these goals have already

been identified in the literature reviewi n t he chapter 3. Regarding t
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optimization of the policy design process and the optimization of the resource allocation. It is relevant to

mention that, by meeting the fiMeans O AEmals, gwel &r. e

4.2.1.4. Which are the main constraints?

Within this step, we aim at the identification of the main constraints that need to be considered
through this wor k srépresket the dhalgnges that a polityhegajuation and selection
process faces and the limitations those constraints create.

Firstly, we have identified that within the health context we are always looking at a context with
limited resources and capabilities. Besides that, policy makers are also constantly encountering the
same question, either by not having capacity to legislate or by the scarcity of resources in itself, often
limit their ability to intervene. Minimizing the impact of this constrain, as mentioned in the motivation for

the approach i section 3.4 1, represents one of the main objectives of this work.

Secondly, power issues represent a big constrain for this works development given that,
oftentimes, the optimal distribution of resources is not the most equitable. This is, in fact, a major
constrain that we also aim at minimizing its limitations with this work, as mentioned in the previous

iGoal so step.

Finally, in the context of public policy, and particularly in public health policy, we need to consider
current regulations and cultural context that have the ability to greatly impair the policy evaluation and
selection process. Here, policies specific policies can be discarded, even thought they would bring a

high benefit to the population, if they somehowdon 6t r espect the cultur al

4.2.1.5. Which are the key issues?

This step, aims at the specification of the key issues faced in the context of evaluation and
selection of policies. Here, we started to formulate some questions that would provide insight in regard

to this topic. Those questions were:

1 Which policies to pursue?
1 How to measure the policy impact in the context of indexes?

1 Under which perspectives?

Firstly, we defined that best practice policies for population health and equity according to
literature and past experience were to be used for evaluation. Also, policies classified as relevant by

policy makers. Finally, the design of policies with the highest potential to improve critical regions or

36

envi

al

r o



achieving specific targets, i.e., testing which groups of policies would bring the best overall benefit. As

an example, we would compare, against each other, groups of policies such as [60]:

1 Policies for regions with similar needs;
1 Policies for similar needs, within specific areas of concern;

1 Policies for similar needs, within specific health problems;

The second issue to be identified was of the classification of policies in relevant taxonomy. Here,
we have defined that we would classify policies as: holistic policies that target multiple areas of concern

and/or regions; and target oriented policies that focus on specific areas of concern and regions.

Thirdly, the issue of bridging between indicators and public health indexes given the lack of data

on: targets or thresholds; interventionsdé impact

terms of capabilities.

The last key issue identified was the one of the cost analysis and implementation issues. Here
we have acknowledge that the large number of stakeholders, cultural environments, the number of
beneficiaries, among others, represent an issue in terms on how to structure the evaluation and selection

of policiesd probl em.

4.2.1.6. Which uncertainties are relevant to the problem?

Inside this step, we have determined the uncertainties relevant to the problem in question.
Besides that, we have also provided a simple explanation of each one of those uncertainties. The

identified relevant uncertainties, for this problem, are:

T Policyds i mptaeimproyeBients étterms df population health and
equity;

T Pol i cy ® sostx assotiated with the implementation of a policy and its
maintenance;

Acceptance i conflicts with the societal and cultural environment;

on

Doabilityi capacity of tackling all the policyos

Power issues (Winners/Losers) i power issues might arise when targeting only
the worst off;

Affected population i population segments and regions the policy is targeting;
Status Quo (SQ) VS Business as usual 1 static VS dynamic environment for

policy analysis;

Besides the identification of the relevant uncertainties, in the context of this work, it has been

found important to divide these uncertainties, as seenin Figure1l, i nt o t wo groups:

uncertainties and the AEffectsodo uncertainties.
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IMPLEMENTATION

AFFECTED SQ VS BAS

POPULATION

Figurellc Key uncertainties

Moreover, these uncertainties influence each other as illustrated in Figure 12,

below.

INFLUENCE DOABILITY W

ACCEPTABILITY

Figurel2 ¢ Influence relationships between uncertainties

421.7. Which are the alternatives?

At this final step of the AProblem Structuringo pl
development. In line with this, we have found that we could be evaluating not only policies but also

actions, strategies or programs. Each one of those can be defined as [60]:

1 Policyi the so called Aivi sion statement o, of 1
legislation;

I Action 7 can either be a part of a program or an isolated action that aims at
meeting policy goals;

1 Program i a framework of hierarchy and procedure through which the fendso
of a policy are trying to be met. It is described step by step;

I Strategy i Longiterm set of programs, in multiple dimensions that aim at the

achievement of a societal goal;
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4.2.2. Multi-methodology design

In this second stage of the multi-methodology we will address the issues regarding the
structuring of the approach and the selection of tools to evaluate and select policies in the context of a
PHI.

Furthermore, we will also identify the main goals of this evaluation and selection process,
evaluation dimensions that allow the operationali zat
regarding the information that must be provided to them in the context in stake.

By the end of this stage, the tools to be used, the main goals of the evaluation and selection of
policies, the evaluation dimensions to operationalize those goals and the ground where the evolution is
taking place are appropriately defined.

4.2.2.1.  Structuring of the evaluation approach

The first step of the i Met hodol ogy designd stage consists in
Here we have divided the multii methodology in four phases that comprehend everything from data

gathering up until the analysis, as seen in Figure 13, below.

Phase 2 Phase 3 Phase 4

v Status Quo Analysis ¥ Policies’ Impact Assessment ¥ Policy Evaluation

¥ Policy Samples ¥ Policy Selection
v’ Conflict Analysis
v Communication

Figurel3 ¢ Phase structuring of the approach

A brief description of the actions that are performed under each of the phases is as follows:

1 Phase 1: Gathering of data from Population Health Index (PHI); Objective specification;
Model structuring;
Phase 2: Policy sampling for later analysis; Status Quo analysis;
Phase 3: Policyds impact assessment;

Phase 4: Policy evaluation; Policy selection; Conflict resolution; Communication;
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4.2.2.2. Selection of tools and Model design

Firstly, in order to proper establish which tools would serve us best in the problem proposed by
this work we started to formulate some questions. In an attempt to answer to these questions we have

arrived to the selection of tools to be used further along. These questions were:
1 How to assess the impact of policies?
Simulating with a health index.
1 How to prioritize policies?

Using multii criteria decision analysis (MCDA) or multii criteria portfolio decision analysis
(MCPDA).

1 How to select specific policies or portfolios of policies?
Using multii criteria portfolio decision analysis (MCPDA).

At this point, we are finally linking the tools to the proposed actions for the concretization of this
work. Using the same four phases defined in the first step we arrived to the plan illustrated in the Figure
14, below.

Figurel4 ¢ Selected tools and their chronological use within the different phases of the approach

An overview of the tools that are to be used in the different phases of the work is:

1 Phase 1: We are comparing population health indexes, in order to determine the
approach used to characterize the population health, that will later be used to perform
the simulation of policies in the selected health index;
1 Phase 2: In this stage, we are designing visualization tools in order to achieve an
efficient communication of the Status Quo analysis. Besides, we will also develop a
strategy for policy sampling both from the

experience and preferences.
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