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Summary. The first phase of any assessment project invajedisering alphanumeric and
geographical data relating to the whole of the t@my in question and the various segments
involved in it. However, this is not always easyatthieve, sometimes because access is
difficult and sometimes because the informatiorsdua actually exist. These were some of
the obstacles found during the course of a propesigned to assess the health of the
population in S&o Tomé and Princlpe

In response, alternative sources were used, suclkb@sgle Earth, printed maps and
information gathered on the ground by GPS. Withs#) it was possible to implement a
methodology grounded in knowledge of the factorat timfluenced the health of the
population. These were contextual (i.e. environaleronditions, both physical and
socioeconomic in nature) and compositional (chasdstics of population groups). This
method enabled the creation of an interactive tmoprovide support to any project to be
carried out in the country, and also the constractof a geographic information system able
to inform decision-makers, in time and geographpace, of issues such as: 1) the
development of the health status of the S&o Torhabitants; 2) the accessibility of
healthcare for the population; 3) the populatiohsalth needs, whether these are satisfied or
not; 4) the role of the physical and social envim@nt in the health of a community, etc.

This tool will enable better planning of future @stments, for example, by increasing the
provision of drinking water at places without aceés it and where cholera is common as a
result of the use of contaminated water. In fagt,|drating the focal points of contagious
/infectious diseases, this tool can ensure thatvgméve measures directly target those
populations that are potentially at risk. It wills» allow improved planning of health service
infrastructures, enabling health centres to be dretsized and more accessible to the
populations they serve.
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1 INTRODUCTION

Public health and disease are major concerns falojging countries, and access to health
care is an important factor for ensuring a hegttbgulation. In fact, accessibility is one of the
most important components of a health system, leasidirect impact upon the preponderance
of disease afflicting many of these countries. Heevedespite various significant initiatives,
there are still gaps to be bridged as regards adcefealth cafe Measuring health care
accessibility can thus help to shed light upongkedormance of healthcare systems in and
between countries, thereby facilitating the develept of evidence-based health politfes

Recent studies into health inequalities have hyhitéid the role not only of personal
characteristics (individual behaviours, and psyok@d and biological factors), but also of
health inequities and micro- and mesosocial enwramial aspects (such as social networks,
social support, proximity of facilities, labour atitions and health care access) in influencing
health outcomés™® Dorling’ and Santarfafor example, have concluded that mortality and
morbidity vary significantly between countries, i@wp, and even between different
administrative or geographic areas of the sametcguand that these variations cannot be
explained by demographic composition alone.

Thus, if we wish to remedy situations of social &aditorial injustice, it is necessary not
only to identify obstacles to health and healtreccess faced by the most vulnerable groups
(the poor, socially excluded and geographicallylateml), but also to identify the social
determinants of place and its impact upon healtlitg'®. This form of action may offer the
key to improving health care systems throughoutwbed, particularly in countries whose
population is most severely affected by obstaddsetlth care access.

However, despite the fact that, in the African doies, the preponderance of disease
(transmissible, chronic and mental) directly andeaslely affects the capacity to produce and
generate wealtfy, the challenges raised are enormous, and heakthsgatems are not always
able to provide more and better health for thepydations. This incapacity is due not only to
political, economic and social instability, but@l® the fact that action is not taken to modify
environmental health determinants.

In order to draw up specific policies designed arge these conditions, it is crucial to
understand the influence of Place upon the pomn=stihealth’. Geography has an important
role here to play in deciding what facilities shibbke used by a particular population and what
areas should be served by those facilities, thevadrking towards greater equity as regards
health care provision in order to cover all poteintisers®'*

Socio-environmental mapping using Geographical rmétion Systems (GIS) is a
powerful tool to aid this kind of planning. Givehet importance of analysing, comparing,
interpreting and assessing the relationship betwaeious characteristics of a place and the
health of the population that resides there, thisn excellent tool for identifying regional
discrepancies within a country, and for assessimg iatervening in public health care
system¥’.

GISs allow data to be processed at different scales can carry out all-important spatial
and temporal analyses. These may then influendsidedaking with regards to space, both
through assessment and by explaining patterns rends of demand/u¥e However, it is
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necessary to bear in mind that the availability godlity of the data fed into any GIS model
have a direct influence upon the results, and cpresgtly upon the quality of the decision
taken as a consequence of tiém

These systems also enable a range of variables itacbrporated into health studies, such
as extension, location, time and socioeconomic adteristics, in addition to the
environmental and health variables that permititlemtification of indicators revealing the
social, economic and environmental structure oftgdavhere health risks are present. Thus,
by helping to identify environmental indicatorsetbby enabling intervention methods to be
planned’, the GIS is an essential tool for health careatiites®+>181°:

In fact, GISs have been increasingly applied inftakel of healti®?**2 They have been
used for purposes such as epidemiological stéififility localizatiorf*, service are&3and
for optimizing the routes used by the emergencyices®.

GISs also offer an extremely useful method for l@sthing the degree to which existing
health care services fulfil the needs of the pdpaia indicating where new services should
be created and which current services should beceetior closed dovih This is because
they permit: 1) the collection of data, and steraghanagement and manipulation of
indicators and variables; 2) spatial analysis usatgprithms such as buffering, overlay,
proximity analysis, shortest path and raster cagfdce analysis; 3) the customization of
existing algorithms and creation of new analyticalls; 4) the mapping and visualization of
results, facilitating communicatidn

A number of studies have used GIS to measure tlgsigal accessibility of health care
facilities’®?>%* This is because GISs are able to identify theygaghic catchment area of a
Health Unit (where its user population resides) el therefore respond to the latent need to
determine the population’s ability to access healite services, given the complex spatial
relationship existing between the population anel hiealth care supply availahleThus,
accessibility is used to assess a population’saigpto obtain a particular cluster of health
care services, depending upon their specific mstifiee requiring such cate However,
modelling health care accessibility requires laggentities of data from different sources,
including the location of health centres, the distvhere the population is based, the distance
between health care units, and the demand for th&his process requires account to be
taken of the heterogeneity of the environment,raeoto obtain results that are as accurate as
possiblé.

The literature refers to the need for quantitativedicators of health care
accessibility®**>° These indicators would be used to compare adukitysin different parts
of a particular region and to assess the alterestior new services and transport facilitfes
Examples of accessibility indicators are: heakimte-to-population ratio; distance to the
nearest facility; catchment area, and Euclideascations between faciliti#s Some authors
have used straight line distances to determin@acthessibility of health care services from the
patients’ area of resider@ewhile others have applied buffers around primaeglth care
centres in order to assess the “market” of usestal(tpopulation®. However, isotropic
accessibility modelling demonstrates that thesehau=t cannot truly represent the real space
“covered” by the medical servite
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For example, Oppong & Hodgstnand Santana et *3lhave determined geographic
accessibility to health care facilities using legatallocation modelling from two proxies,
proximity and coverage. Neto ethhave defined accessibility indices in urban aréssng
account of the attractivity of the units, using ratly the distance from the centres of
residential neighbourhoods to the health care esntout also the users that make use of
health care centres. Muf8don the other hand, employed gravitational model&lentify
population flows to health care centres, usingstadice indicator and the availability of the
existing health care units. In another study yshme auth®t, accessibility was measured
using three different models: 1) distance to tkarast health centre; 2) health centre-to-
population ratio; 3) a combined health care acbdsgiindicator. Studies such as those by
Bazemore et &, Guagliardd®, Parker & Campbélf, Luo®™, Noor et &l° Noor et &,
Mallick & Routray®® and Perry & Geslé&t show that it is possible to find different
accessibility indicators applied in developed aadafoping countries.

The World Health Organization (WHO) has also beawrking to develop models to
measure the physical accessibility to health assimg diverse variables integrated into a GIS
system. As a result, a number of programmes hppeaaed, of which we can highlight
AccessMod, which methodology was partially usedtis work. This programme takes
account not only of the travelling tifhebut also of the availability (supply) of healthre
provided by a particular unit, thereby offering ammrealistic view of the situation.

In addition to methodology, scale is another imairtaspect in defining the model to be
applied. In local studies, the most common teasginvolve the analysis of networks
through the use of a road system based upon higlityginformation, seeking the shortest
route and incorporating the concept of "competitibetween many potential health care
providers. On the other hand, in regional stud@swhen the population tends to use
unmotorized methods of transport, the raster metléd the most widely used, as it does not
restrict “movement” to the road network, but inamgtes routes over the whole of the
available terrain. This is particularly relevant faral areas of many developing countifes
In this type of method, the most common is the ysislof movements through a continuous
cost-distance surfate* which calculates the “cost of circulation” betwesvo points, by
summing the cost of crossing each cell of the Féute

®There are various reasons for using travel timeatsof distance to measure accessibility: 1 éasier for the
patient to think in terms of travel time, ratheathgeographic distance, when taking decisions awbidh
health care unit to go to; 2) it enables regionseéa@ompared, as it takes account of means ofptoanand the
traverssizpility of the terrain; 3) the level of caneeded in emergency situations is commonly medsareerms
of time™.

® A raster surface representation is a grid withulzgcells (i.e. of the same size), which are lafiied values in
accordance with the phenomenon to be modelled.
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2 METHOD AND INFORMATION SOURCES

The aim of this study was to assess the health icéeeventions implemented by the
Marqués de Valle Flor Institute (IMVE)in Sd0 Tomé and PrinciheFor this, it was
necessary to develop and implement a GIS capablanafysing environmental factors
affecting the health of the population. This woeldable an assessment to be made of the
impact of the “Health for All” project, finding out it is possible to improve health indicators
and development levels in poor countries by inmgstin health promotion and disease
prevention through the proximity of health careilfaes. In this study, the GIS was used to
monitor the provision of health care services im $amé and Principe. The possibility was
also considered of using the GIS to map out théapdistribution of population (potential
demand) and the location of supply points for tgyfse of service. Thus, it offers a method
for determining the accessibility of these typessefvices, identifying the most deprived
areas.

To construct the GIS for Sdo Tomé and Principe {&T®), information was gathered
from different sources: 1) Geographic and alphamondata collected from the relevant
authorities in Sdo Tomé and Principe (Health MmgisNational Institute for Statistics of S&o
Tomé (INE-STP), UNICEF, United Nations Developmé&hbject (UNDP), World Health
Organizatiofi, IMVF); 2) GPS survey of the coordinates of Hedlthits and water supply
and sanitation infrastructufe$) Information from the IMVF’s Activity Reportsdm 1990 to
2008; 4) Review of the scientific literature; 5u8ies and data from the World Bank and
United Nations; 6) Reports from the Portuguesdtltstfor Development Support (IPAD); 7)
Printed maps and charts.

The lack of up-to-date large-scale maps and the goality of the information published
or made available by the institutions listed ab@a®o imposed certain restriction on the
analysis. In particular, as regards health indrsatthere was a disparity of data for the same
indicator in the statistics for Sdo Tomé and PgeciMoreover, some indicators did not
distinguish aspects required for this type of st(@gographic factors, sex, age, etc). Thus, a
method was designed that managed to include alj¢lographic information collected from
these various sources in a single system.

The method used for implementing and developing @8-STP was based upon the
acquisition of georeferencable information, whichswthen fed into the information system
and analysed, using data cross-referencing. Ferpilnipose, ESRI tools were used, namely
ArcGIS 9.2 and the following extensions: Add x,y Datafunction for the creation of point

¢ A Non-Governmental Organization that has provitledlth care in Sdo Tomé and Principe since 1988.

4 Namely, data from the workshdpalaria Database Software Trainify With the data from this workshop, it
was possible to obtain the population covered phddealth Care Unit, such as the units operatethby
IMVF.

® The main information-gathering phase took placgénguthe months of January and February, 2008.t/isi
were made to all the Health Care Units of the IM®Rfi6ject and qualitative and quantitative data velected.
This was done through a questionnaire, and via & &ltvey of geographic location. The fieldwork also
included the Central Hospital and some Health Chrigs that were not managed by the IMVF (Community
Health Centres and the Polyclinic), as well as sth@emeteries, laundries, drinking fountains ktiines.
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themes from a table with coordinates;@oreferencingextension that permits coordinates
to be given to digitalized maps and topographicrtshe) Editor: extension used for the
creation and manipulation of geographic informatid) 3D Analyst function used to
generate the Digital Terrain Model and the consetjuslitimetry; 5) Spatial Analyst
extension used to convert information into rastemiat, define the Euclidean Allocation and
construct and analyse the accessibility modelHerHealth Care Units and Central Hospital.

Using a topographic map of Sdo Tomé dating froml1&6a scale of 1:75.000, another of
the island of Principe from 1947 at the scale @00:000 and an administrative map of the
two islands from 1997, it was possible to gatheadlaat served for various analyses, such as
the location of the main population centres, thadroetwork, water network and gradient
contours. Other information considered essentiatife project was introduced later, such as
demographic data, and health and sanitation imalisain addition to the data collected during
the GPS field survey (location of Health Care Ursemnitation and water works carried out by
the IMVF, markets, cemeteries and school§oogle Earthwas also used to delimit the
present extension of the city of Sdo Tomé, capithithe country, and other urban
agglomerations with a population of over 1500 iritzatts.

Levantamento de Mai:ift'pn_gfﬁfi[‘ e Mapa
deSio Tome, 15962

Campo (6PS) — administrativo,
Fev.2008 1553

Google Earth, 2007

Geareferencing

T "’.-’-., i = ‘
Editor

|Unidades_8aucle I I Locais " STome_1962 ” Rede_Viaria I

X

| Fontos cotados II Curvas_nivel ” Rede_Hidrica I | Dicieitas I | Ares drhaha 2007

Spatial Analyst 3Dﬁ.na|‘,'.st
Eucledean Allocation Create Tin

STP MOT Legenda:
Arealnf_Us Arealnf_locais -

‘Dados Iniciais-

20 Analyst T
Slape emas

Funcgées
STP_altimetria

Figure 1: Diagram: Method used for the Implementatif the Geographic Information System.

" Identified in the 2001 Census by the Nationalitns of Statistics of Sdo Tomé and Prinéfpe



Claudia Costa, Paula Santana, Ricardo Alimendrdofaeitas and Ahmed Zaky

As there were no administrative boundaries smdfian the district, it was necessary to
carry out a demarcation. For this purpose, the eginof Euclidean allocations was u%etb
distribute the territory by villages and Health €&amits.

Given the importance for this study of Health Cerdccessibility, a model was designed
to gauge the distances that populations would t@aw&vel to reach their nearest Health Care
Unit, while attempting to reflect the conditions thfe terrain, and establish the time that
would be taken for the journey. For this purposaster" information was used as a way of
representing the territory being modelled. Asdheice of grid resolution is a function of the
scale and dimension of the area under study, dutemo of 10 metres was chosen. This
represented a compromise between rigour and priogetsspacitﬂ}.'

This method enabled the catchment areas to benuett taking into account the
accessibility of each health unit, which corresgond a cost surface, created using the
function CostDistancgavailable in the extensiddpatial AnalystThis model is an isotropic
algorithm, which means that each cost surfacecwgitains a single value that represents the
cost %f circulating within the cell, in any diremti, seeking the cheapest route between two
places. ,

In this model, three themes were fundamental: rélael network, gradiehind the water
network. While the first two enable travel but liris speed, the third functions as a obstacle,
reducing travelling speed by 1 minute per cell. rébwer, the road and water networks
resulted from the vectorization of the printed mapere the gradient was obtained through
the Digital Terrain Model, generated from the geadicontours and spot heights obtained
from the same maps.

This method was based upon the one defined by Biaa in the construction of the
WHO programme for assessing health care accesgiliiiccessMod©). The necessary
cartographic variables used in that one are: @b and settlements, land use, road
network, digital terrain model, water network, adisirative boundaries and location of
health care facilities. However, due to the latkip-to-date quality information concerning
land us&, it was not possible to make use of this programme

The core of this model is walking speed, on orrofid, depending on the gradient of the
terrain. This is due, firstly to the lack of pubtransport in the country, and secondly, to the
fact that very few inhabitants have private meahgransport, particularly in the south.
However, travel by motorised vehicle along the ¢ous road network was also considered.

9 Euclidean distance is the real distance between puints (“as the crow flies”), attempting to defithe
“border” in space between théin

" If a smaller resolution were used (for example Krfs), the local gradient variations would be cegdy and

~ linear aspects, such as the road or water netwarlld be appear much larger than they are intyéali

' The catchment area of a particular health urdefined, theoretically, as the surface nearesiepatients.

! Given the difficulty of travelling over surfacestiva gradient of more than 45°, the cells corregjng to this
situation were removed from the analysis and ddfainaccessible areas.

¥ Although satellite imaging is an excellent sounéénformation about land use, particularly ashioss up the
woodland cover, it was not possible to obtain aagenof the island with sufficient resolution, dueits
location.
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To model the speed on foot, Tobler's formula wasdus express the Hiking functiot;
according to thisV = Exp®(-3,5+Abs(5 + 0,05)), when V is velocity in km/h and S the

steepness, or gradient, in degrees.
The velocity was later reclassified, taking intac@ant the travel time within the cell.

Thus, the higher the value, the greater the diffjcun crossing, meaning that more time is

' The Hiking Function is used to model the speettaxfel on roads in accordance with gradient. Itaatérrain,

travel speed is considered to be 5km/h. For ofttiwavel, this is calculated as W/0.6.
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required to make the journey. The final result Wyasuped into classes in accordance with
accessibility on foot, and the areas furthest ftbenHealth Care Units were identified.

Finally, the scores for the three aspects mentiqoed and off-road travel, and rivers)
were added together so as to create a coherenss#mtty model of the variables
introduced'. The final theme consisted of a cost surface fossing the cell, where each one
has a value that indicates the time taken to ato$his surface was later used to calculate the
distance from each cell to the nearest Health Oare

The model was applied to two different situatiotiavel on foot, and travel on foot as far
as the road followed by travel by motorized vehidar or motorcycle) on the road network
as far as the nearest Health Unit. These two agiplits were based on the same
methodology. The difference was found in the speeadavel by road, which was defined in
accordance with the type of road, with no influentgradient.

The final result was grouped into classes in acmwed with accessibility, and the areas
furthest from the Health Care Units were identifi€tis information was subsequently cross-
referenced with the location of villages that ha@ib subject to population survey during the
2001 Census.

This spatial distribution and profiling of the pdation (representing the potential demand
for health care) is of major importance for evahmthealth care supply in developing
countries. Public authorities can use this inforomato structure the healthcare system, in
terms of both capacity of facilities and their Iboa (supply) for the attendance of the
population.

Despite the fact that this accessibility model geel credible results, there were certain
limitations to the analysis, due to the poor qyatit the geographic information available.
These limits were particularly noticeable as regattte use of motorized transport, firstly
because the road network was outdated, and secdmelbause the large-scale map used
contained little detail. Moreover, it should be mted out that, despite the occurrence of an
error in the generalization of attributes with thsterization process, this was not considered
significant in the scale of this projéct

3 RESULTS OF THE GEOGRAPHICAL INFORMATION SYSTEM — SAO TOME
& PRINCIPE (GIS-STP)

The method used for GIS-STP served four differéfeaives: 1) to create a profile of the
country; 2) to find evidence of spatial inequastees regards health indicators; 3) to assess the
IMVF's initiatives; 4) gauge Health Centre acceggib

™ In this equation, the same three variables werengthe same weight, as this had already been ifjadrin
the data processing phase and later reclassified.

" However, as the road network is modelled as @raste breadth appears to be 10m, which in redli/not
(roads are usually no more than 5m wide).
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3.1 Results of the country profiling

S&o Tomé and Principe is a small island state 8f845 inhabitants in 2068(of whom
59.7% are urban and 40.3% rural). Until 1975, is\meéPortuguese colony.

The main road network does not enable travel ardbedvhole island (Figure 3). There
are only 117 km of fixed road outside the towns aildges, making a total of 212 km of
paved roads. On Principe, there are only 7 kmadfro

5 1
C——IKm CIKm C—JKm CIKm

Altitude (meters) 5 Altitude (meters
Rede Vidria: ( ) Resident Population Urban Area

I - 200 1200 - 1600 — Via Principal Rua I o - 400 1200 - 1600 . 1-26 .
[ 400- 800 1600 - 2050 Via Secundaria —— Caminho I 400 - 800 160012050 1077 - 1602

800 - 1200 Via Distrital ® 26-551

camin 800 - 1200 @ 551-1077 1602 - 3713
Figure 3: Altimetry and road network of Sdo Tomé an  Figure 4: Population Distribution (20512
Principe®°9¢°

On Sao Tomé island, the location of the main urbamtres reveals the influence of the
physical relief; the upland areas clearly exeréejetling effect on the population, while the
northeastern coastal strip has the opposite efé¢irgcting settlement. In fact, most of these
agglomerations developed precisely because theigathysonditions were propitious for
human settlement: gentle slopes, near rivers anldéosea, sheltered from the humid winds
from the south, and therefore, with a more amenélbieate than other parts of the island.

As for land use, the urban space, concentratedlyriasthe city of Sdo Tomé, has grown
sharply. The area of the city has increased fiv@-twer the last 30 years, in the expanding
“oil stain” pattern, influenced by the existing tbaetwork. In 1961, it covered an area of
1.47 knf, which had increased to 7.25 khy 2007 (Figure 5). Most of the agglomerations in

°The country’s road network has not changed muatesindependence, and most stretches are in an atvan
state of decay. Many villages are joined only by dacks°.
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the districts have resulted from the former largdcaltural estatesr¢cag®, housing 17% of
the population. Most of the population (36.1%) linethe so-calleducharf, much more than
live in cidades (Cities)or bairros (Neighborhood§)26.4%§*.

Legenda:
Crescimento da
Cidade de Sdo Tomé
] Em 1961
B em 2007

VA Rede viaria

1
CKm CKm

Limite de Distrito: Tipologia de Aglomeragao:
Sem Dados [ Bairo
Luchan I via
P Roga Il Cidade
B ~ideia

Figure 6: Type of agglomeratith

A’

Figure 5: The growth of S&o Tomé ¢R§?

The population has not grown homogeneously in iatridts. Agua Grande and Mé-Zoxi
have the greatest population densities, at disiedtl as well as town level. It should be
pointed out that Agua Grande has the smallesttdeyriin terms of size, but the greatest
concentration of residents, reflected by a highuteon density (3424 inhabitants/Rm
much higher than the national average (138 inhatsit&kn? in 2001). In contrast, Caué,
which has a much smaller population and a bigges,dras a lower population density.

Poverty is one of the main problems afflicting tbeuntry, caused by a lack of job
opportunities (and therefore, of income), an uniéeable socioeconomic environment and
inadequate governance polidiés In 2000, 54% of the population of Sdo Tomé wels\w
the poverty lin&. The most serious cases are found in the distoitisobata and Lemba,

P Roca Plantation or agricultural estate, organized nistically with a central headquarters and subsigka
usually rural in natufé.

9 Luchan Hamlet, small village or specific place, suchaasoncentration of huts or shacks around a crags, n
considered as an urban settlement at the Stitset

" Cidade Densely inhabited urban agglomeration or continuwith ordered roads, squares, etc, and certain
services and functions, with which most of the gapaon is involved?

®Bairro: Neighbourhood of a city or town that is not ingd in the city or towi,

11
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which is where policies aimed at combating povstiguld be directed in forthcoming years
(Figure 8).

5 1

Pagué

—Jkm Clkm ik Legenda:
ikt da Bistrio: . G . i % de Populagao no limiar de pobreza
e B o sade I o-18 ;5;)_1086 I <558
I 16-551 [ 1086-3914 558-654
Bl 654
Figure 7: Resident population by Xélgage and lomati  Figure 8: Proportion of the population on the poyer
of IMVF Health Unit§**® threshold per district, 2000/200F".

3.2 Results of the survey of population health ghcators

As there is no operational system of epidemioldgicaveillance and information, nor any
master plan for the supply of water and sanitatiba, population of Sdo Tomé and Principe
suffer frequently from diseases that are largegvpntable, such as outbreaks of cholera, and
diarrhoeal and acute respiratory diseases. Thesa aroblem not only for the children but for
the general population.

Cholera, for example, is spread through contaméhatater and foodstuffs, and people
infected with it suffer from diarrhoea that freqtigrieads to serious dehydration and death.
In such circumstances, it is necessary to expaadn#twork of sewers and promote the
construction and use of latrines, while at the séime promoting access to a quality water
supply and encouraging the population to changehjtgiene habif§. Without such
measures, the country will continue to fall victioncholera and other diarrhoeal diseases.

The last cholera outbreak at national level occufrem October 2005 to March 2006,
involving 2763 cases and 38 deaths. Based on datie of number of cases per 1000
inhabitants, the worst affected areas were theriatistof Agua Grande and Mé-Zochi,
particularly the areas of Cantagalo and Lemba.
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March 2006}>% 2005 to March 2006 (resident population, 260%)%8

3.3 Results of the profiling the IMVF's initiatives in the country

The health system in Sd&o Tomé and Principe is almodusively assured by public
structures, organized on two levels: the cenwagl, which is of national scope, based on
secondary health care provided by the Ayres de Fesielospital(2 units); and the district
level, coinciding with the administrative divisiar the territory, based upon primary health
care. The latter is, for its part, comprised a&thlevels: District Health Centle& units),
Local Health Centrés(28 units) and Community Health Centfgd7 units). The private

' The most important hospital, as regards the piavisf general and specialized treatment, which itgim
patients for hospitalization. In addition to thisere exists the Dr Quaresma de Graca HoSfitalthe island
of Principe), which is the only health care unittbat island”®®

Y The District Health Centres are located in disicapitals (or villages large enough to justifyrti)e

Y The Local Health Centres are the basic units éenhbalth system, directed by a nursing assistageneral
nurse, who provides basic nursing care. In somalldealth Centres, there are both general nursttothers
specialising in maternity and child care, therehguring full assistance for women (reproductiveltheand
family planning) and children (vaccination, growttonitoring, nutrition, promotion of breastfeedirg¢) and
yet others specialising malaria conffol

" Community Health Centres are informal structurad selatively autonomous, with regard to the offici
primary health care system. They are managed byramity health officers, who are generally not mndy
trained, or by traditional midwives. These are mftelunteers, farm workers at the plantations waeehsome
training in community health, promoted by the Bamdkitiative (WHO). Due to the lack of support,
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sector is practically non-existent, except for ayvemall number of “clinics” in the capital
city.

Healthcare in S&o Tomé and Principe is afflicted d®yious structural problems,
aggravated by the context of generalized povexyy putrition, lack of basic sanitation and
drinking water, illiteracy, and poor awareness edlthy living habits. After independence in
1975, Sado Tomé and Principe maintained the colbweialth structure that had been prevalent
until then, with hospitals in the main agricultuestatesrpcasg, combined with preventive
public health care at district level assured by 8tate. This model persisted until the
beginning of the 1990s, when, with the privatizatiof the agricultural estates and the
disappearance of their respective hospitals, coebinith a reduction in social spending
resulting from the application of the Structuralapthtion Programme imposed by the IMF
and World Bank, the situation deteriorated sharply.

The IMVF's policy in Sdo Tomé and Principe has beeachieve as near as possible total
health care. Thus, its intervention in the coumgrjocused upon primary health care, at the
level of district and local health centres. Eadhtiirt or Local Health Centre set up by the
IMVF has a target population of 4,415 inhabitamsaverage. The Health Centres with the
largest number of users areas are Trindade and &woinfwith 10,834 and 10,626 users
respectivelyy’.

C——JKm CIKm

Limite de Distrito: Unidades de Saiide: Populagio Residente (2001):
4] 950 -1 413 I 8657 - 15 902
1413-8657 [ 15902-37 234

Figure 11: Catchment area of IMVF Primary HealtheQanits and the population covet&t.

motivation and supervision, the Community Healtmi@es are not particularly effecti/€®and many are now
deserted or inoperative.

*The Polyclinic, located in the city of S0 Tomé,the only Health Care Unit not run by the IMVF (&
managed by the Taiwan Cooperation) that has m@esu$9,515 usets
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No Health Unit (HU) has a full-time doctor. Howeyée district delegates and doctors
operating within the sphere of the IMVF do condidias in practically all the HU.
Considering the total number of IMVF Health Unifsere is one doctor for every 1645 users
and one nurse for every 1412 ugefihe Health Unit in the worst situation is VilarkRanda,
in the district of Agua Grande, which has 12,41é&rsiger doctor and per nurse. In contrast,
the Reproductive Health Unit, in Agua Grande, ha8 @sers per doctor, while the M.Graca
Hospital on Principe has 128 users per nurse.

5 1

" Okm OIkm C——JKm CIkm
Limite de Distrito: Unidades de Satide:  Habitantes por Médico: Limite de Distrito: Unidades de Saide:  Habitantes por Enfermeiro
— 4] [ oo I 32263-5982.9 — 4] [ loo 32263 - 5982,9
10,1-469,5 I 5983.0-124113 101-4695 I 59583,0- 124113
I 4695-3226.2 I 4696 -32262
Figure 12: Number of users per doéfor Figure 13: Number of users per nufse

The number of medical consultations given by a @oot nurse in the first semester of
2008 also reveals some variation between HealttksUfhe Guadalupe Health Centre has the
best ratio of patients seen by a doctor (25.6/li6@@bitants) and the Lemba Health Centre
the best ratio of patients seen by a nurse (1308®/Inhabitants). In contrast, the Santa
Margarida Health Station has the worst ratio ofigas attended by a doctor (0.06/1000
inhabitants) and the Praia Gamboa unit the worsb raf patients attended by a nurse
(0.19/1000 inhabitants).

¥ We have been unable to obtain data concerningitingber of doctors and nurses for 7 Health CaresUnit
(Conde, Santana, Diogo Vaz, Emolve/Ribeira Peixentd Café and PMI).
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Figure 14: Patients attended by a doctor per 1000 Figure 15: Patients attended by a nurse per 1000
inhabitants (Resident Population, 2001) by Health inhabitants (Resident Population, 2001) by Health
Unit catchment area, 1st semester of 2008 Unit catchment area, 1st semester of 2008

Since 1995, the IMVF has helped prevent diseasmpyoving water quality and access to
drinking water for a larger portion of the poputati Sanitation has also been improved
through works to connect septic tanks to sewagesys and the construction of latrines.

In many places where the IMVF has provided water samitation, the population used to
consume muddy water; this, associated to the peaofidefecation in the open air, meant that
cholera, diarrhoeal diseases and intestinal pamasiere prevalent in rural communiffes
However, the construction of these works has imgdothe population’s access to water and
sanitation. During the cholera outbreak of 200662@Bere were three agglomerations located
near rivers which had undergone sanitation work® suffered no cholera cases (Praia das
Conchas, Ototo and Trindade).

3.4 Results of health care accessibility

The development of the accessibility model has kedatravel times to the nearest Health
Unit to be modelled and analysed. It is therefegeful not only for gauging the accessibility
of these units but also the distribution of heatihe facilities.

In 2008, the IMVF's Health Care units covered a yapon of 116,331 inhabitants,
corresponding to 85% of the country’s total poginkatin a proximity relationshi. Indeed,
it has been the IMVF that has provided service4G0% of the population in all districts
except for Agua Grande, where the Ayres Menezegitédsand the Polyclinic are located,
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both managed by a Taiwanese cooperation. In runélpeeripheral areas of S&o Tomé and
Principe, the IMVF's Health Units are the only @mtthat the people have with the health
services, offsetting the geographical lack of asces health care (due to the poor road
network and lack of public transport). They provideainly primary preventive care
(vaccinations, diagnostic tests, counselling, ednfe- and post-natal care, and advice about
medication.

The maximum travel time defined for a patient thegjuires access to a particular health

facility depends upon the severity of his/her ctindi In the context of this study, the
maximum travel time permitted was established asuF %°, so as to be able to identify the
parts of the country where accessibility is worse.

Legend:
Health Units
Accessibility to the Health Units

i
3
"“ Walking
B -1 hour

Legend:
8 Health Units

Accessibility to the Health Units
Walking and Motorised Vehicle

I <1 hour
I 1-2nours B 1 -2 hours
[ ] 3:4 n::: B 3 -4 hours
10 - I - 4 hours w© - B > < hours
Figure 16: Walking Accessibility to IMVF Health Figure 17: Walking and Motorised Vehicle
Units (time) Accessibility to IMVF Health Units (time)

? This maximum travel time depends upon variousofagtsuch as the type of services offered (eg. geney)
and the severity of the patient’s condition. Foareple, a specific type of emergency requires trafdéss
than gsne hour, while a minor operation, planneddmance, offers the patient more time to reachhtradth
centre”.,
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Legend: " Legend:
[Zl Central Hospital
Accessibility to the Hospital

Walking

lil  Central Hospital
Accessibility to the Hospital
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I <1 nowr 5y I <1 hour
I 1 -2 hours il 1-2hours
— e .o
10 = B > 4 hours 10 o B - 4 hours
Figure 18: Walking Accessibility to the Hospital Figure 19: Walking and Motorised Vehicle
(time) Accessibility to de Hospital (time)

Almost half of the population reside less than twer’ walk from an IMVF-managed
Health Unit and almost all the population residssléhan one hour’ walking or in a motorised
vehicle. To the hospital, less than 10% of the pegpan reside near in walking accessibility
and 95% in walking and motorised vehicle accesgjbil

4 IMPACT OF THE GIS-STP ON THE ASSESSMENT PROJECT

By focusing the assessment on a geographic infammalystem, we were not aiming to
evaluate the situation of the country as a wholditberentiate between districts, but rather to
use disparate information to glean a better ideheailth inequities existing in the country,
and cross-referencing these indicators with enwremtal aspects that could explain them.
This could only be possible using a geographicrmftgion system. However, the lack of
information constituted a problem, which was overeowith the methodology described
here. Indeed, the results of the implementatiothefGIS-STP in this project are positive and
the main aim was achieved — namely to assess shbdg®f the IMVF’s intervention in health
care in S8o Tome.

This institute has contributed to the improvemehthealth indicators over the last
twenty year&, by assuring equity of access to quality healthe césupplied by local
professionals) on a level appropriate for the lheadteds of the populations.

In fact, the main needs of the population are eelab the main causes of morbidity and
mortality, namely preventable diseases (such asrmalacute respiratory and diarrhoeal

18



Claudia Costa, Paula Santana, Ricardo Alimendrdofaeitas and Ahmed Zaky

diseases, etc) and conditions resulting from ldcikcoess to medication or to ante- or post-
natal care. These needs affect mostly the poorestbars of the population, children and
women that live furthest away from the Health CHrats, a situation which, if it persists,
will have a direct adverse effect on the capacitgroduce and generate weé&ith

The progress registered in the country on the le¥ahealth care reflects the IMVF's
contribution in the territory. Its intervention,na&d at improving the quality of life of the
people by guaranteeing greater and better accdsssto health care, has borne fruit. In fact,
the number of District and Local Health Centres agmd by this NGO is increasing, and
there has been a notable improvement in the quatitlyvariety of basic health care available.
As Loevinsohn & Harding pointed out, the health objectives of the Millammi
Development Goals can only be attained if primaealth care services are improved,
particularly in rural and peripheral areas. In thgeographic areas, health units are the only
contact that populations have with the health sesui

However, in order for health to be improved, mamed or recovered, the health system
needs to be more than a mere cluster of publigandte institutions that provide health care
services to the individual and community. There lade dialogue between the various
sectors that directly or indirectly affect the hbkabf populations, based upon scientific
evidence that reveals strong associations betwesiroamental determinants (physical,
social, economic, cultural) and health.
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