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Abstract: The aim of this present study was to evaluate the health
performance of a city. The performance evaluation tool, which we
propose to call “SaMU” (French abreviation for Health in Urbain
Environment), is based on a system of criteria, indicators and indices
for the evaluation of health performance in urban areas, which is
scientifically valid and adaptable to the local context, in order to
integrate it into the design, management and decision-making
process relating to the improvement of the existing state, through the
urban project approach. This method meets the World Health
Organisation's objectives as well as the Sustainable Development
Goals (SDGs) 2015. The application of the method on the
municipality of Gué de Constantine in Algiers relies on criteria and
indicators representative of the quality of life which makes it possible
to discover the level of health performance of a city, but also to
identify the different factors that can lead to the success or the failure
of the urban public health project.

l. Introduction

Since the urban sustainable development approach
has highlighted the issue of quality of life and well-
being of populations, it has become clear that the
choices of urban planning influence the health of
urban dwellers. The problems of health
performance in cities are therefore one of the
fundamental public health issues and are closely
linked to the quality of the urban environment. If
we follow certain reference texts including the
Agenda 21 [1], it has become a substantial theme of
the issue of local sustainable development, just as
the governance principle with participation of
different actors in the development process.

The recent emergence of the term urban
performance in the field of integrated urban
development management is strongly linked to the
notion of quality of life and living spaces,
introduced as the fundamental objective of urban
development by Agenda 21 and confirmed by the
various charters for the sustainable city, especially
in Europe, with the Leipzig Charter of 2007 [2]

updated at the international conference "Urban
Energies” in Berlin in October 2012.

In recent years, in Algeria, and Algiers in particular,
there has been a gradual deterioration in the quality
of life in the city, reflecting the lack of the
authorities’ interest in urban comfort, urban safety
and well-being of the inhabitants, even though they
call for a local development and the attractiveness
of the territory. This attitude is particularly seen at
the level of urban planning tools that do not
sufficiently take account of local parameters in
relation to health stakes. This is why, in this
research, we are interested in ways to improve the
well-being and health of urban populations by
offsetting the negative impacts of urbanization,
which can be achieved through, among other
things, the guarantee of access to nature and
efficient access to urban services and equipment -
two aspects that should be continuously monitored
and evaluated.

The  progressive  implementation  of  the
metropolitanization of Algiers objective expressed
in the Algiers PDAU 2035 adopted in 2016 [3], but
also the transformations that the Algerian health
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sector is undergoing today (Law no. 18-11) and the
health challenges of sustainable development lead
us to note the urgent need to provide actors with a
tool for assessing health performance in the local
context in order to facilitate decision-making.

The subject of this study meets the targets of
research and development in Algeria and at the
same time integrates the global objectives of the
WHO (City-Health Program [4]) and the UN
(Sustainable Development Goals SDG 2015 [5]). It
has a great importance in the local context as the
state of health in urban areas is deplorable, which
may be aggravated by the threat of climate change.
This aspect is however not supported by urban
planning instruments (PDAU and POS), in the
absence of adequate evaluation and monitoring
tools. We have therefore focused our problematic
on the notion of health performance evaluation in
the city, through the design of a decision support
tool capable to guide the implementation of a
strategy for their improvement, which could serve
as a basis for launching an urban public health
project in Algiers.

I1. Materials and methods

The quality of life is an intrinsic notion that can be
felt and defined differently according to the given
socio-cultural and socio-economic context. It is
needed as a scientific concept, but it has many
definitions and its methods of approach are as

numerous as the disciplines that propose to assess
it. It also depends on the intrinsic characteristics of
the elements determined and their spatial
distribution. The identification of the conditions
necessary for the quality of life is thus a first step
which can be completed by the objective evaluation
of these qualities. This is why our approach is
conceived according to two schemas: the first
"empirical" through the crossing of the different
urban planning programs, and the second
"conceptual™ focuses on the concept of quality of
life and is integrated into the approach of the urban
project. The design of the “SaMU” method follows
Six steps:

I1.1. Constructing a grid of criteria (comparative
approach)

Crossing and comparative analysis of the different
national and international programs (PNAEDD
programs:  National Action Plan for the
Environment and Sustainable Development, SNAT:
National Spatial Planning Scheme [6], INSP:
National Institute of Public Health), WHO: World
Health Organization, allowed us to identify the
common criteria for assessing health performance
[7]. In this phase, the WHO Evaluation Dashboard
[4], set up as part of the Healthy City program,
served us as a guiding dashboard. We crossed it
with the objectives of the other programs [7]
(international, national and local), in order to
identify common objectives and criteria (table 1).

Table 1. Criteria crossing matrix. Source: Daoudi M. according to the WHO assessment dashboard,
implemented as part of the Healthy City program

Type Preoccupation | Category/Criteria | International | National Local >
indicators Field projects projects | programs
Physical and | Physical health Mortality 1 1 1 3
emotional Morbidity 1 1 1 3
health Preventive health 1 1 1 3
indicators Health care 1 1 1 3
benefits
Emotional health | Safety/ Security 1 0 1 2
Cultural vitality 0 1 1 2
Psychological 0 0 1 1
health
Social support 1 0 1 2
Political health 0 1 0 1
Environment | Problems Air pollution 1 1 1 3
al indicators | /questions Noise pollution 1 1 1 3
related to the Water pollution 1 1 1 3
environment
Infrastructures/ Transport 1 1 1 3
services in the Energy use 1 0 1 2
human Water supplies 1 1 1 3
environment Hygiene 1 1 1 3
Waste disposal 1 1 1 3
Housing 1 1 1 3
Free spaces 1 1 1 3
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Government Quality of air 1 0 1 2
proficiency Noise 1 0 1 2
Energy 1 0 1 2
Water supplies 1 1 1 3
Waste disposal and 1 1 1 3
sanitation
Housing 1 1 1 3
Socio- Means of Employment 1 1 1 3
economical existence Work conditions 1 0 1 2
indicators Employee 1 0 1 2
exploitation
Education 1 1 1 3
Prosperity Ability to satisfy 0 0 1 1
one’s basic needs
Income distribution 1 0 1 2
Housing 0 0 1 1
> 27 20 31 7
8

The categories of criteria that verify the set of 3
groups of sustainable development tools oriented
towards the "health” target can be considered as
relevant because of their compatibility with both
global and local scales [7].

We thus obtain a reduction in the number of criteria
from 78 to 54. Among these criteria, not all of them
relate directly to the decision-making field related
to urban planning and development, but they’re all
witnesses of the influence that the urban
environment exercises on the health of the
inhabitants.

The contextualized dashboard is composed of 18
categories and 63 indicators. Their relevance is
based on their availability in local statistical
databases,  their  reproducibility —and their
measurability.

11.2.  Construction of health performance
assessment indicators (causal approach)

There are many tools for describing and quantifying
the environment, and they are constantly being
revised and adapted to the needs of different users.

We have chosen the PSR model (Pressure State
Response) which is described in several documents
such as that of the OECD: core set of indicators for
environmental performance reviews «le modéle
PSR de I'OCDE ne tente pas de spécifier la nature
ou la forme des interactions entre I'activité humaine
et I'état de I'environnement». The PSR model
assumes that human activities exert pressures (such
as polluting emissions or changes in land use) on
the environment, which can induce changes in the
state of the environment (change in levels
environmental pollution, diversity of habitats,
waterways, etc.).

In our case, we first sorted out all health-related
indicators and then separated them into two grids:
(i) Grid number 1 of indicators is related to the
health status of the population (ii) Grid number 2 of
indicators is related to the urban causes of this state.
For example, for indicator n°5 of the state grid n°1,
relating to the percentage of the population having
received all the vaccines, the corresponding cause
indicators of grid n ° 2 are the availability of the
health structures and their accessibility(table 2 ).

Table 2. Indicators dashboard of the cause to effect approach. Source: Daoudi M. according to the WHO
assessment dashboard, implemented as part of the Healthy City program

Field of Category Indicators of state Indicators of
preoccupation (grid n°1) cause (grid n°2)
Indicators of physical and emotional health
Physical health Mortality 1-Gross mortality rate Availability of
2-Infantile mortality sanitary equipment.
3-life expectancy at one year Equipment level
Morbidity 4-Prevalence rate of diseases in the city in Accessibility of
question (respiratory diseases, diarrhea, measles, | sanitary facilities.
etc.) Management
Preventive 5-Percentage of the population having received Information
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health

all the vaccines

6-Percentage of the population that benefits from
health education

7-Number of hours passed each week doing
cardiovascular exercises

Health care
benefits

8-Number of people benefitting from health care
9-Number of doctors per 1000 inhabitants

Indicators related to the environment

Problems
/questions
related to the
environment

Air pollution

10- Sulfur dioxide: total emissions (t) and
concentration (g/m?)

11- Suspended particles: total emissions (t) and
concentration (g/m?)

12- Lead residue suspended in the air : total
emissions (t) and concentration (g/m®)

Noise
pollution

13- Percentage of the population exposed to
traffic and airport noise

14- Numbre of public noise complaints

15- Noise level in living areas (dB)

Water
pollution

16- Curve of dissolved oxygen in surface water
(mg /1)

17- Biological oxygen demand in surface water
(mg /1)

18-pH

19- Coliforms in water sources (number/100ml)

Human and urban
vulnerability:
Sources of pollution
and nuisance
emissions.

Major risks

Infrastructures/
services in the
human
environment

Transport

20-Number of registered automotive vehicles (by
type)

21- Road length (in Km) ; type

22- Total automotive vehicle fuel consummation
23-Usage by mode of transportation (Number of
people / day)

24-Estimated quantity of polluting emissions by
vehicles (in tons)

25-Number of accidents leading to trauma
26-Mortalité rate attributed to road accidents

Management
Information
Hygiene and
cleanliness

Water
procurement

27-% of the population having access to healthy
drinking water

28-% of the population using other sources of
water supply (wells, tank, rivers, streams)

29-% of households supplied with drinking water
30-Quality of drinking and bathing water

Management
Hygiene and
cleanliness

Access to water and
energy

Hygiene

31-% of the population having access to adequate
sanitary services

32-% of the population served by centralized
sewerage systems

Hygiene and
cleanliness

Waste
disposal

33- Municipal and industrial waste produced
(tons / day)

34- Municipal and industrial waste evacuated
(tons/ day)

35-Municipal expenses relating to solid waste
management

36-Water residue produced (litres/day)
37-Number municipal used water purification
plants

38-Treatment of industrial effluents (litres/day)

Management
Hygiene and
cleanliness

Housing

39-Average habitable surface per person (m? per
person)

40-Average occupation per room (number of
people per room)

41-Number of non integrated habitation units
42-Number of habitation units added annually

Management
Participation

Free spaces

43-Surface area of this free space per 1000
inhabitants (m?)

Access to nature
Biodiversity and
climate

Government
proficiency

Water
procurement

44-Are there healthy drinking water supply
programs?
45- Are there appropriate regulations for water

Access to water and
energy
Management
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supply services? (Yes/No)
46- |s there a system to control the quality and
effectiveness of the water supply? (Yes/No)

Hygiene

disposal and
sanitation

(Yes/ No)

Waste 47-Are there any programs to extend and improve | Management
the sewage systems? (Yes/ No)

48-Avre there regulations on discharges of
industrial effluents? (Yes/ No)

49-Avre there regulations on controlled landfills?

50-Are there regulations promoting recycling and
waste reduction? (Yes/ No)

Hygiene

Housing

/No)

51-Are there social housing construction
programs? (Yes/ No)
42-Are there slum remediation programs? (Yes

53-Is land use regulated? (Yes/ No)

Management
Hygiene

Socio-economic indicators

Means of
existence

Employment

54-% of the active occupied population
(employment rate)

55-% of the active currently unemployed
(unemployment rate)

56-% of the active currently underemployed
population (under employment rate)

57- Dependency ratio (ratio of the young
population to the working population and the
ratio of the elderly to the working population)
58-% of the workforce in the informal sector

Management
Information
Auvailability of
services.

Education

schools

59-% of the share of the city's gross domestic
product devoted to education by community
60-Number of programs aimed at improving the
skill level of employees

61-Literacy rate (by sex)

62-Enrollment rate in primary and secondary

63-Gross / net enrollment rate

Auvailability of
educational amenities
and accessibility.
Management.

This table allows us to translate the language of
effects into the language of causes, some of which
relate to social, economic or environmental policy
actions, while others emerge from actions relating
to programming and urban planning. It is then these
indicators that interest us.

11.3. Sorting indicators related to urban (MCA).

The purpose of the multi-criteria analysis (MCA) is
to help make a decision or evaluate several options
in situations where no possibility is perfect. This
method also makes it possible to reconcile
economic, social, environmental, design,

technological or other aspects in a single, systemic
approach. In the context of the multi-criteria
decision, the purpose of the decision is formed by a
set of actions or alternatives. For B. ROY [8], real
problems can be formulated using multicriteria
analysis methods. These methods, according to
VINCKE [9], however, do not provide objectively
better solutions (these solutions do not exist), unlike
conventional techniques of operational research,
they allow instead to prioritize them in order to
identify their more in line with the objectives. Table
3 is the result of the application of the MCA on
Grid 2 of the Cause Indicators in Table 2.

Table 3. Dashboard of health performance indicators related to urban (after MCA).

Area of concern

Selected urban indicators

Services, amenities and accessibility

Auvailability of sanitary amenities

Level of amenities

Accessibility of sanitary equipment

Human and urban vulnerability

Protection against major risks

Hygiene and cleanliness
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Fight against nuisances and pollution

Biodiversity and urban ecosystem

Access to nature

Biodiversity and climate

Access to water and energy

Quality of governance

Participation

Management

Information

By applying the causal method to our initial
dashboard (63 indicators), we were able to identify
12 indicators that relate directly to the urban. This
reduction / transposition is necessary in order to not
only signify the evaluation for the use of the
general public (managers, decision-makers, urban
projects managers, etc.), but also to guide the tool
on the useful elements, allowing us to initiate
concrete actions of urban improvement. However,
the evaluation of a concrete situation cannot do
without the stage of prioritization of criteria and / or
indicators, which depends on the local context. For
the need of construction of our method, we will use
a sample-witness of a municipality of the wilaya of
Algiers.

11.4. Structural analysis for the prioritization of
indicators (Mic Mac method)

For the theoretical construction need of the
“SaMU” method, the analysis approach of the
health performance criteria in the city was followed
by a structural analysis applied to a selected area of

the wilaya of Algiers, which aims to highlight local
urban indicators essential for maintaining good
health status in the city. The analysis was carried
out with the help of MicMac software [10]. It
allowed us to identify the direct and indirect
influence relationships that the selected indicators
have on health performance. The process involves
the following phases: (i) the identification of
variables, (ii) the description of the relationships
between variables and (iii) the identification of key
variables. The structural analysis applied to our
dashboard of urban-related indicators has shown us
that, in order to assess the health performance of a
city, it is necessary to take into account, the three
following synthetic criteria: availability and
accessibility of sanitation amenities, proximity to
sources of emissions harmful to health, and finally,
access to nature (Figure 1). From the crossover
results of the direct and indirect influences /
dependencies between the variables, we notice the
very important influence of these three criteria
which stand out as the most influential on the
central variable (health performance).
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Figure 1.Result of structural analysis with the three priority criteria for the assessment of health performance in

the city.
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These criteria must then be translated into
measurable indicators and indices that will visualize
health performance in the city. The next step in the
approach followed in this research work is therefore
to establish a grid of indicators and indices for
assessing health performance in the city.

11.5. Weighting and aggregation of criteria and
indicators

The grid above suggests the need to identify the
method of weighting and aggregation of its
constituents, according to a given concrete context.
There are several methods of weighting, among
which we count the so-called "objective" methods,
such as the entropy method [11], the direct
evaluation methods by simple ranking, as the fixed
point scoring method or the method of successive
comparisons [12], or the indirect methods such as
the pair comparison [13], as well as the fuzzy sets
theory [14]; [15].

In our evaluation method, the weighting of the
synthetic criteria is carried out through the
contribution of stakeholders (health and urban
professionals, inhabitants, managers and decision-
makers) through closed questionnaire surveys
conducted on site ( Involved a sample of 100
people (women and men aged 16 to 65 and over) in
four municipalities of the wilaya of Algiers (Gué de
Constantine: 25 people, Bouzaréah: 25 people, Sidi
M'hammed: 25 people and Ouled Fayet : 25
people), interviewed on site during one week (from
Sunday 11 to Thursday 15 November 2012) by a
questionnaire on the assessment of health
performance in the city.

This survey is structured around questions on the
theme of transport and movement, on health status,
health management, social organization and finally
issues related to the level of health-related facilities.
The data was analyzed using Excel software. This
survey will be used to weight the relevant indicators
to determine the synthetic indices of local health
performance based on the fixed point scoring
method by distributing a sum of points across all
the indicators, using a weighting tree « la
répartition d'une somme des points sur I'ensemble
des indicateurs, utilisant ainsi un arbre de
pondération » [16]. The choice of this method is
based on its ability to consider in a balanced and
consistent way an uneven number of indicators by
level of evaluation. « L'attribution d'un score plus
important a un critére synthétique ou a un
indicateur réduit I'importance relative d'un autre
critere ou indicateur. L'inconvénient par contre,
résulte dans la difficulté d'appréhender la

A

complexité globale de la réalité, si le nombre de
critéres est important » [17].

To carry out the assessments, each indicator has a
qualitative and quantitative unit of measurement, in
order to be able to record health performance
according to a common rating scale, chosen
according to the context of action or evaluation.
The use of a simple scale makes it possible to
assign a cardinal (qualitative) value to all indicators
based on judgments of values for each of them,
regardless of the initial nature of the indicators
selected (quantitative or qualitative).

This approach facilitates the use of the method by
evaluators. The scoring exercise is, of course, a
subjective exercise, but one that is necessarily
based on observation, study of documents and
investigation. Once established, the "rated" value of
the statistical indicators must be compared to a
reference value (ratios, norms, standards).

Overall, the criteria are evaluated through the
SMART indicators (deemed Significant,
Measurable, Accessible, Realistic or Reproducible
and Temporarily located). For our case, the grid
takes all these conditions into account. The
indicator value is translated on a standardized scale
from O to 3divized in three steps at equal intervals.
At the maximum value of the indicator corresponds
a note in the maximum range of the scale. For
negative impact categories, the rating scale is
reversed.

Aggregation introduces the synthetic vision of
health performance, which promotes decision-
making. For this purpose, an aggregative approach
is preferred; by linking the synthetic criteria to the
synthetic indicators, we will have the same number
(three) of synthetic criteria and synthetic indicators.
However, our method applies a two-level
weighting. These two levels of aggregation are
done by applying a mathematical formula, with the
aim of arriving at the end of the aggregation process
at a reduced value to facilitate the use of our tool by
decision-makers. Indeed, for the first level of
aggregation, we used the Weight Sum Method
(WSM) «qui est le modele des sommes
pondérées » [15], for the aggregation of the value
of the synthetic indicators relating to each synthetic
criterion. It will be represented by the sum of the
weighted values of the wvarious indicators
corresponding to the three synthetic criteria. In the
second level of aggregation, we combined three
synthetic indicators using the Weight Product
Method (WPM), in order to obtain an index for the
three synthetic indicators « la valeur indicielle est
définie comme la moyenne des valeurs des
indicateurs synthétiques » [15] as explained in the
following table (Table 2).
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Table 3. Representative table of indicators and indexes of health performance assessment in the city with the
two levels of aggregation.

Synthetic criteria Synthetics indicators Synthetics Indexes Index
SC1 Ratios of facilities SI1
Access to health Distance in Km Accessibility to health
facilities Distance in time equipment Index

Distance of noise sources
(airport, motorway, train)

Distance to toxic

sc2 emission sources Health Performance
Proximity to (industrial units, nuclear SI2 Index
sources of emissions  units, incinerators) Access to nature Index (HPI)
harmful to health.  Distance to sanitary
danger sources: provokes
pandemics (discharges,
establishments that
receive infectious
illnesses.
SC3 Ratios of green spaces SI3

Access to nature Distance in Km

Proximity to harmful to

Distance in time

\ ]

health facilities index

y ] \/\\ — /
Y
Weighting 1%t level of Agrégation 2nd level of Aggregation
WSM (Somme) WPM (Product)

Our “SaMU” tool is composed of 3 criteria and 09
indicators [7]. The maximum score assigned to the
synthetic criteria is 9.8; the minimum score
assigned to the synthetic criteria is 0.10 (X Scores =
10), knowing that, depending on the number of
indicators, the SaMU method imposes the formula:
0.10 < Sc < 10 (the scores of the synthetic criteria
and indicators are greater than or equal to 0.10 and
less than 1).

Calculatoin method for the maximum value of the
Health Performance Index (HPI):

HPI = (VSI1 + VSI2 + VSI3) / 3

Scoremax indicator = 9.8; Scoremin indicator = 0.1
(Z Score indicators = 10)

Scoremaxcumulate = 9.8x 9.8 = 96.04;
Scoremincumulative = 0.1x 0.1 = 0.01.

Maximum score = 3; Minimum score = 1
(Qualitative scale, score given according to
comparison with the reference value)

Weighted maximum value of the indicator Vimax
=9.8x3=294

Weighted minimum value of the indicator Vimin
indicator=0.1x1 = 0.1.

Maximum value of the synthetic indicator:
VIS 1max =V 1.1max + V 1.2 max + V 1.3max = (98X3 +
0.1x3 + 0.1x3) = (29.4 + 0.3+ 0.3) = 30
VIS 2max = V 21max + V 22 max + V 2.3max = (98X3 +
0.1x3 + 0.1x3) = (29.4 + 0.3 + 0.3) = 30
VIS 3max = V 3.1max + V 32max + V 3.3max = (98X3 +
0.1x3 + 0.1x3) = (29.4 + 0.3+ 0.3) = 30
Maximum value of the index VI max = (VIStmax +
VISzmax + VISsmax) / 3 = (30 + 30 + 30) / 3 =
90/3 =30

HP[max =30

11.6. Presentation of the results: by the “radar”
graph / by mapping

The results obtained by this method will be
represented in graphical form, of the “radar” type. It
is a tool that has proven its usefulness in many
areas. It presents a graphic comparison of the
advantages and limitations of the studied project
[15]. Thus an alternative or proposal is evaluated on
the basis of a set of objectives, themselves defined
by different indicators meeting specific criteria. For
the sake of clarity, the representation of the
evaluation allowing the visualization of all the
indicators is based on a radar diagram. The analysis
of the evaluation radar will lead us to the
assessement of health performance in urban areas
according to criteria or synthetic indicators. All the
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assessment work carried out will thus lead to
guidelines for action in order to improve health
performance in urban areas for an urban public
health project in the Algerian context.

The results obtained by this method will also be
represented in the form of a map. This type of
spatial representation will allow us to better
understand the level of health performance of the
different municipalities of Algiers.

The operational application of the method will be in
a witness territory chosen from among the 57
municipalities of Algiers. This test will allow us to
verify the feasibility of assessment for the first level
of validation of the tool. Several other test
evaluations would be necessary to conclude on a
definitive validation.

I11. Results and discussion

111.1. Analysis results of the municipality of Gué
de constantine

nearly 140,000 inhabitants to become the 2nd
largest municipality in the wilaya of Algiers. It is
crossed by the Oued EI Harrach, which is the
subject of a recreation and leisure park development
project for the population of this municipality. The
town is also crossed by the railway line; it has two
train stations and will also be served by the Algiers
Metro. On the other hand, the lack of public
equipment and services, the lack of green spaces
and insalubrity contribute to the degradation of the
quality of life and constitute a threat to the health of
the population of this municipality.

It is becoming more and more vulnerable to health
risks, especially as it hosts Algeria's largest slums.
In recent years, the municipality of Gué de
Constantine has undergone several changes in order
to improve the quality of life of its inhabitants. In
2016, several slums were absorbed, among them
Ain el Malha and Remli. Table 4 presents a
summary of the characteristics and the servey
results of the municipality of Gué de Constantine
for each aspect / criteria for assessing health

performance retained in the application of the
Gué de Constantine is a peripheral town at the SaMU method.
southern entrance to the agglomeration of Algiers.

From 35,000 inhabitants in 1987, it now reaches

Table 4. Technical sheet of the three synthetic aspects (Municipality of Gué de Constantine)

The Three Aspects Situation ’ Characteristics Survey results
Aspect availability and s * The health infrastructures: EPSP 300
accessibility to health facilities L - EPH, EHS, Polvclinics, treatment 25
* :‘ roams, Matemity clinics :
Municmpality: Gue de R . ; ' '
| Constantine * | Number: 01 Polvelinic, 03 Health ,.' | ' " |
| Population: 133 247 hab e | center, 02 Care unit, 01 Matemity SIABIEIZ ERIEE:
| Population density: 91 63hab ARTE 12 Rl B B
ha a |
X AU Ll
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111.2. Results of assessment of the health
performance by the “radar” graph

The application of our “SaMU” tool, in the
Municipality of Gué de Constantine, will be carried
out in order to check whether it meets the criteria
for health performance as we have recommended
them. Given that this municipality responded in
December 2010 to the WHO call for membership in
the global network of “Healthy Cities” projects, this

assessment will help us to lay the foundations for
an urban public health project in Algiers.

We begin our assessment by weighting the criteria
[7], which is done on the basis of the survey, but
also on the degree to which the three synthetic
criteria are taken care of by the various urban
planning instruments. The results of the calculation
of the scores obtained by the municipality in each
of the dimensions are presented in the form of the
radars in figure 2.

Ind 3.3 Distance in
time

Ind 3.2 Distance
in Km

Hotspot #4: Green
Spaces

Ind 3.1 Green spacce i
ratios

Hotspot #3: Epidemic
Risk

Ind 2.3 Distance frofey
sanitary sources: causes
epidemics (landfills,
establishment receiving
infectious diseases)

key

B Proximity lo sources of emissions harmful lo health
B Access to nature

Ind 1.1 Equipment ratios

availability and accessibility of urban equipment and services

Ind 1.2 Distance in km

Hotspot #1:
Insufficient Equipment

Ind 1.3 Time Distance

Hotspot point #2: Noise
pollution

Ind 2.1 Distance from
noise sources (airport,
highway, train)

Ind 2.2 Distance from
sources of toxic fumes
(industrial unit, nuclear unit,
incinerator, tmd)

e Indicator weighled values

e Max performance value

ww performance threshold

Figure 2. The “radar” graph of assessment of the health performance of Gué de Constantine.

We compare the value of the VI indicator of each
criterion with the maximum possible value of each
Vmax index (see Equation HPIl na) and "a
performance threshold" defined as 2/3 of this
maximum value. It is considered that to be
recognized as efficient, the health performance
index should reach 2/3 of the maximum value. A
city satisfying more than 2/3 of the maximum score
will therefore be considered very efficient.

According to figure 2, the criterion of access to
health equipment is an important criterion, to be

reviewed for the municipality of Gué de
Constantine, since it does not achieve health
performance either in terms of the ratio of health
equipment, or in terms of time spent access. The
quality of life is impacted in a lasting way, and the
possible occurrence of an epidemic constitutes a
major risk, the management of which must be
mentioned in the specifications of urban projects,
both in the phase of prospective strategic
programming. As in the design phase of urban
infrastructure development (roads and parking lots,
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various networks, land and even air transport
networks by drone, helicopter, or other means) and
the creation of fully equipped specialized medical
emergency units.

According to figure 2, the proximity criteria of
emissions harmful to health is a second important
criteria to be reviewed for the municipality of Gué
de Constantine since it does not achieve health
performance. In terms of distance from noise
sources, Gué de Constantine is crossed by the
railway line, it has two stations located near homes,
and it is also very close to the international airport,
as it is limited from the north by the South ring
road. There is no protection against these nuisances
in the town, the easements and buffer zones are not
properly materialized [18]. There is therefore a
need to improve the quality of life and ensure sound
comfort. We must also not overlook the health risk
posed by sources of toxic emissions and sources
causing epidemics, with the provision of buffer
zones and protective barriers.

Finally, according to figure 2, the criterion of
access to nature should also be reviewed for the
municipality of Gué de Constantine. In terms of
ratio, the area of accessible green spaces in this
municipality is insufficient because it does not obey
the standards of the World Health Organization
(WHO) and the rules of urban planning. The spatial
proximity of green spaces is a necessity to
encourage biodiversity and improve the well-being
of the inhabitants of any urban municipality. In

Pole of lavel 1
(Strong HPY)

Pole of level 3
(Passable HP|

Gue de Constantine

Pole of level 2
(Madsum HPI)

addition, the openness and visual continuity on
green spaces is not considered in the reparation of
these spaces for the municipality of Gué de
Constantine. We must also not forget the access
time to the latter, which is a factor to be taken care
of for Algiers in general and in
the commune of Gué de Constantine in particular.
The application of our assessment method to the
municipality of Gué de Constantine shows on the
one hand the feasibility of the assessment and on
the other hand, the average level of health
performance in the municipality in question. For
reasons of feasibility over time, particularly with
regard to the constitution of a database, we have
opted for the evaluation of a single municipality.
Thus, the method will have been applied to test its
operationality on the concrete case.

111.3. Results by mapping of assessment of the
health performance

The application of the “SaMU” method on the 57
municipalities of the wilaya of Algiers thereafter,
will allow us to establish a representative mapping
of the Health Performance Index (HPI) of each of
these municipalities. The following map (figure 3)
shows the result. It will allow us to better
understand the level of health performance of the
various municipalities in the wilaya of Algiers.

TOP 10 Health
Performance Index

(HPY).
Conunune | IPs
1 | Hydra | 642 ]
| 2 | Hammaret | 396
3 | Bea Akuoun 583
1| E1Mouradia | 543
3 | Sii Mhsmed 531
6 | Bekmindad | 523 |
¥ Casbah 7516
8| BabEl Oued | 506
9] E1Madany | S0l
Pole of level 4 J " . 107
(Low HPI) 18 | E1 Maghans | 373
49 | Khrascsa n
Health Performance Index (HPI) 50 | Gué de Conwtamiing | 3,67 |
51 | Oued Keeeiche | 348
497 - 812 (10) 52 | DarEl Beida | 340 |

415 - 497 (19) "7‘ | Oued Sesar | 339 |

74 A8 54 | Cheraga 322

5 T4 (10) (‘t Reghain 5,19
56 | Rouibe | 2,81

57 | Heraoua | 250

Figure 3.Health Performance Index (HPI). Source: Daoudi M. based on the Algiers Local Performance

Barometer 2015.

To develop this map (figure 3), we have used the
results of the Barometer of the local urban
performance of the municipalities of Algiers [19].

After reading the indicators used by the Barometer,
we found that it was based solely on equipment and
infrastructure indicators to determine the level of
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sanitary comfort in the municipalities. We have also
noted that our three synthetic criteria for evaluating
health performance correspond to the following five
criteria of the Barometer: green and open spaces,
pollution, waste and sanitation, education, health
and sport and finally the urban environment. We
therefore carried out a simulation to calculate a
health performance index according to these five
selected criteria, for the 57 municipalities (the
evaluation method is that of the Barometer [20],
which consists of an internal benchmarking
reported on a scale ranging from 0 to 10.

According to figure 3, the health performance index
distinguishes four health quality poles on the
territory of the wilaya, distributed between the
strong core in the center and the municipalities of
the hyper center, as well as two secondary centers:
a coastal municipality (Hammamet) and Tessala El
Merdjaau fringe of Mitidja, by their qualities of
cleanliness and availability of green and open
space. On the other hand, the five industrialized
municipalities in the East visibly suffer from an
unfavorable level of health performance, as well as
the municipalities of: Oued Koreiche, EI Magharia,
Cheraga, Khraicia and Djasr Kasantina (Gué de
Constantine), which confirms the results of our
assessment by the SaMU tool.

The results obtained on the health performance
index, draw for the wilaya of Algiers a TOP 10
ranking of the most efficient municipalities, but
also show those which need the urgent
implementation of a strategy prospective
improvement of health performance by setting up
an urban public health project [7].

The SaMU tool intervenes directly in the 04 phases
of the Urban Project approach: for the evaluation of
health performance in the first phase of the strategic
diagnosis, for the selection of the optimal scenario
among the different scenarios of the 2™ phase, as a
model for listing the projects of the 3" phase action
plan and finally for monitoring during the last phase
of monitoring the impacts of these projects during
implementation.

At this stage of our reflection, we believe that we
have given the ingredients for an urban public
health project after having highlighted the need to
thematize the urban project by this notion of health,
which means that any company in the field of urban
planning should target not only urban
characteristics, but also urban performance (quality
of life, well-being and health of inhabitants).
However, this method has limitations, given the
elimination of certain indicators that could be
important to complete the tool (several indicators
had to be judged irrelevant due to the absence of
data or the impossibility of designing a local
repository). The use of the Barometer without the
contextualized weighting and the application of the
“SaMU” tool on a single municipality are also
limiting factors. However, the approach that we

propose could overcome these limitations, if the
time and the means of updating the data would have
allowed it.

This contribution addresses a topical, innovative
and operational subject. There are therefore many
research perspectives. One of these perspectives is
the application of our “SaMU” tool on the three
other municipalities predefined for the survey
(Bouzaréah, Sidi M’hammed and Ouled Fayet), in
order to obtain convincing results to confirm the
total validity of the method. We can also extend the
application to the 57 municipalities of the wilaya of
Algiers to build a real Barometer of the health
performance of the capital, which will be used to
prepare a guide for the planner and designer of the
urban health project.

In addition, it is important to decompartmentalize
the approaches to the urban project and open it up
to other disciplines. Another line of research
concerns the aspect of the local climate plan (LCP)
in order to verify the possibility of a health LCP.
The last avenue would be to transform the “SaMU”
tool into software, which could facilitate its use and
broaden the scope. All these perspectives offer
avenues for research that converge towards the
same objective, which is the improvement of the
quality of life, well-being and human health in
cities.

V. Conclusion

The urban health performance assessement method,
which we have called “SaMU”, proposes a systemic
evaluation approach appropriate to the local context
and the objectives of our research. It is intended to
help you make a decision without prejudice to the
decision-maker's  prerogatives, by  assessing
performance in urban areas to establish an urban
public health project in Algiers. This new
evaluation method is part of a systemic approach
and meets two requirements: (i) being easy to use
by decision-makers without the necessity of
computer software (ii) take into accounted the
qualitative and quantitative criteria that influence
all decision.

The study of health performance in cities should
therefore combine, faced with the urbanization of
territories, three health issues that are declined in
terms of (i) access to urban services and equipment,
(ii) proximity to sources of emissions harmful to
health and finally (iii) access to nature. These three
issues fall under the prerogatives of the urban
public health project in its programming, planning
and development component. Among them, the first
two are supported by the planning instruments in
force in Algeria: PDAU (French abreviation for
Master Plan for Development and Urbanism) and
POS (French abreviation for Land Use Plan). On
the other hand, the third is only taken into account
under the aspect of leisure and recreation, unrelated
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to well-being, health and resilience to climate
change.

In this article, we have explained the design process
for our “SaMU” tool for evaluating health
performance in urban areas. The operationality of
this method has been tested in a specific context of
the municipality of Gué de Constantine, which is at
an average level of health performance.

Following the assessment of health performance,
this research also allowed us to identify the
weaknesses of the municipality of Gué de
Constantine in terms of health performance, which
opens the way for a decision to improve them
through a supplement or a correction, which the
client could take into account by formulating
precise specifications, based on references and
taking charge of all the health performance criteria
for the development of an urban public health
project that integrates the health issue, by applying
the approach of the urban project.

V.References

1. Agenda 21, programme de recommandations Action
21 adopté a Rio de Janeiro, (1992). In Jean-Guy
Vaillancourt, « Action 21 et le développement
durable », VertigO - la revue électronique en sciences
de I'environnement [En ligne], Volume 3 Numéro 3 |
décembre 2002, mis en ligne le 08 juillet 2021,
consulté le 24 mars 2022. URL :
http://journals.openedition.org/vertigo/4172.

2. Charte de Leipzig de 2007, actualisée lors de la
conférence internationale « Energies urbaines » a
Berlin en Octobre (2012).

3. MHUV (Ministére de I’Habitat, de I’Urbanisme et de
la Ville), Plan Directeur d’Aménagement et
d’Urbanisme PDAU a I’horizon 2035 de la Wilaya
d’Alger, Décret Exécutif n°16-319 du 5 décembre
2016 portant approbation du PDAU , Alger, (2016),
www.joradp.dz.

4. OMS, Programme Villes-Santé dans la région
africaine de I'OMS, Manuel de diagnostic,OMS,
(2002).

5.  ODD 2030, Objectifs du Développement Durable
2030, ONU,(2015).

6. MATE, Schéma National d’Aménagement du
Territoire SNAT 2030, Loi n°10-02 du 29 juin 2010,
Alger,(2010) www.joradp.dz.

7.  Daoudi-Tamoud, M.; Berezowska-Azzag, E. Apres la
pandémie du Covid-19, la nécessité urgente de mettre
a la disposition des acteurs locaux un outil
d'évaluation des performances sanitaires en ville Pour
un projet urbain de santé publique a Alger. Revue
Sciences & Technologies des Hydrocarbures,
Numeéro spécial : la pandémie de la Covid- 19 et le
développement durable (2020).

8. Roy, B. Multicriteria Methodology for Decision
Aiding, Kluwer Academic Publishers, (1996). In
Belton,V.; Stewart T., Multiple Criteria Decision

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Analysis (MCDA). Springer Science & Business
Media, 372 pages (2002).

Vincke, PH. L'aide multicritere a la décision,
Statistiques et mathématiques appliquées, 179 p.
Bruxelles et Paris: éd. de l'université de Bruxelles et
Paris. Ed. Ellipses, (1989). In Jean-Baptiste
Rakotoarivelo. Aide a la décision multi-critere pour
la gestion des risques dans le domaine financier.
thése de doctorat Intelligence artificielle . Université
Paul Sabatier - Toulouse I11, 2018.

LIPSOR, Méthode MIC MAC d’analyse structurelle,
Www.iaat.org.

Zeleny, M. Multiple criteria decision making.New
York: Mc Graw-Hill, (1982). In Hadji, L. (2013).
L’évaluation de la qualité des espaces publics : un
outil d’aide a la décision. Cahiers de géographie du
Québec, Vol.57(160), 25-40 (2013).

Churchman, C.W.; Ackoff, R.L. An approximate
measure of value. Journal of the opérational research
society of America Vol.2, n° 02, (1954) 172-187. In
Helena Gaspars-Wieloch, Une régle de décision pour
la prise de décision mixte multicritére incertaine
basée sur le coefficient d'optimisme, Revue Prise de
décision a criteres multiples, VVol.10, 32-47 (2015).
Saaty, T.L. A scaling method for priorities in
hierarchical structures. Journal of Mathematical
Psychology. Vol. 15, (1977) 231-281. In Millet,
1.;Schéner, B. Incorporer des valeurs négatives dans
le processus de hiérarchie analytique. Informatique et
recherche opérationnelle ,Vol. 32, n°12 (2005)
3163-3173.

Brandolini, A.; Dalessio, G. Measuring Well-Being
in the Functioning space.Roma: Banca d'ltalia,
(1988). In  Aaberge, R. ; Brandolini, A.
Multidimensional poverty and inequality. Working
Papers Banca d'ltalia, Vol. 976 (2014)

Hadji, L. La qualité des espaces publics et les
stratégies du développement durable urbain: Méthode
d'évaluation et application aux abords des stations de
métro et de tramway a Alger. these de doctorat,
EPAU,Alger, (2014).

Boulanger, P.M. Les indicateurs de développement
durable: un défi scientifique, un enjeu économique?
24 p. Bruxelles: IDDRI, (2004).

Cherqui, F. Méthodologie d'évaluation d'un projet
d'aménagement durable d'un quartier- Méthode
ADEQUA. These de doctorat en Génie Civil,
Université La Rochelle, (2005).

MATE (Ministere de I’ Aménagement du Territoire et
de I’Environnement), Loi n°04-20 du 25 décembre
2004, relative a la prévention des risques majeurs et a
la gestion des catastrophes dans le cadre du
développement durable, Alger (2004),
www.joradp.dz.

Daoudi-Tamoud, M.; Berezowska-Azzag, E. La
verdure comme reméde aux pathologies urbaines,
Compensation des nuisances urbaines par la verdure,
au service d’évaluation des performances sanitaires
locales. Revue ALJEST (Algerian Journal of
Environmental science and technologie Vol 7, n°2
(2021).

Berezowska-Azzag, E.; Abdellatif, I.; Akrour, N.;
AZOUI, O.; SRIR, M. Barometre des performances
urbaines locales, Alger et ses communes.
VUDD/EPAU, Alger. Editions ALUR (2015).

Please cite this Article as:

Daoudi-Tamoud M., Integrated “SaMU” method for assessing health performance in cities for an
urban public health project in Algiers, Algerian J. Env. Sc. Technology, 8:3(2022) 2654-2666

Copyright © 2022, Algerian Journal of Environmental Science and Technology, All rights reserved

2666



http://journals.openedition.org/vertigo/4172
http://www.joradp.dz/
http://www.joradp.dz/
https://www.google.dz/search?hl=fr&tbo=p&tbm=bks&q=inauthor:%22Theodor+Stewart%22
http://www.iaat.org/
http://cejsh.icm.edu.pl/cejsh/contributor/8e92545c45a6f4e8e83c39b27b4cf090
http://cejsh.icm.edu.pl/cejsh/element/bwmeta1.element.desklight-068a5663-c14d-4e6d-beae-b2d07725d87c
http://cejsh.icm.edu.pl/cejsh/element/bwmeta1.element.desklight-068a5663-c14d-4e6d-beae-b2d07725d87c
https://dl.acm.org/profile/81100443008
https://dl.acm.org/profile/81430635191
http://www.joradp.dz/
https://www.aljest.net/index.php/aljest/issue/view/24
https://www.aljest.net/index.php/aljest/issue/view/24

