reviewed paper

Walkable Urban Green Spaces: Health Impact Assessmein Amadora, Portugal

Paula Santana, Rita Santos, Claudia Costa

(Full Professor, Institute for Geographical Studigsversity of Coimbra, 3004-530 Coimbra, Portugal,
paulasantana@mail.telepac.pt)
(Research Assistant, Institute for GeographicatliggiUniversity of Coimbra, 3004-530 Coimbra, Pgaiy
ritavenanciosantos@gmail.com)
(Research Assistant, Institute for GeographicatliggiUniversity of Coimbra, 3004-530 Coimbra, Pgaiy
claudiampcosta@gmail.com)

1 ABSTRACT

Walkable urban green spaces (WUGS) have both darettindirect effects on health, in the sense ttey
are associated not only with good health statushgstdocal residents, but also with improved envinent
quality. This paper aims to shed light upon thatiehship between green spaces, the practice cfiqaly
exercise and the impact upon public health, usimg Geographical Information System (GIS) and
multivariate models.

The results of the study suggest that: 1) the exist of green spaces in the vicinity of residential
neighbourhoods encourages the practice of physioaicise, walking and recreational activities, ¢gr
helping to improve the health of people living rBar2) there are strong interrelationships betweeals of
physical activity and health status.

Health Impact Assessment (HIA) explores the refetinop between the availability and use of WUGS.
Policies are proposed for improving these spacdscegating urban corridors between different paftthe
city, with a view to encouraging the pursuit of liealife styles and promoting health equity.

Further work on this issue is urgently requiredask which clearly requires an interdisciplinarpeagach.
The city of the future should be more than a ptadere; it should also aim to further human weltige

2 INTRODUCTION

The relationship between WUGSs and public healthnslatively new area of research. It has emedyed

to associations between WUGS and the wellbeingoplfations, revealed in recent years by studies tha
take account of factors such as self-assessechh&talius and longevity, after the control of indil,
demographic and socioeconomic features (Taletnal., 2002; Tanakaet al., 1996; de Vriest al., 2003;
Santanaet al.,2007a). Other authors have shown that UGSs havsdaect impact on health, improving air
quality, and attenuating the effects of pollutiomdathe “island of urban heat” (Whitfordt al., 2001,
Alcoforado & Andrade, 2007; Vasconcelos & Vieir@0Z).

Finally, the use of WUGSs (facilitated by their yimity to residential areas) improves children’s
concentration and discipline in day-to-day actesti particularly in the female sex (Tayletr al, 2001),
alleviates urban stress (Ulrich, 1984) and fatigu@)ging reductions in levels of aggression analerice
(Kuo & Sullivan, 2001), and even influences relasibips with neighbours, generating feelings of heiog

to the neighbourhood or city (Kim & Kaplan, 2004).

However, given the many different types and forrhd\JGSs that exist, the relationship between these
spaces, the practice of physical activity and heh#s not yet been clearly demonstrated (Tzoetaal.,
2007). There is, then, an urgent need to focustate upon aspects of the constructed urban envieor
that promote or inhibit physical activity, with dut or indirect consequences upon health.

Amadora (Fig. 1) was chosen as the area of studgause it has recently undergone rapid growth in
population and housing, attracting a very heteregas population; this has affected the health and
wellbeing of those living there. In fact, a studio the spatial distribution of certain indicatafswellbeing

in the Lisbon Metropolitan Area identified clustefssociomaterial deprivation (with low educatiotalels,
prevalence of unskilled work or unemployment amoénygales, etc), and Amadora presented particularly
extreme scores in that respect. This makes iitalde context for research on the subject of hgalrban
planning (Santanat al, 2008: 167).

The results of the study suggest that: 1) the exist of green spaces in the vicinity of residential
neighbourhoods encourages physical exercise, wplkind recreational activities, thereby helping to
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improve residents’ health; 2) there are strongigtationships between levels of physical actigbd health
status.

3 DATA AND METHODS

The study drew upon information from several sosircd) data published by Amadora City Council
(location of facilities, maps, orthophotomaps, mpoetc), and by the National Institute of Statsst
(demographic, economic and other figures concerttiegstatistical subsection ‘neighbourhood’); wot
surveys, one concerned with lifestyle, perceptibrplace and health status, which was administeoed t
residents in the county (1200 questionnaires),aanodher directed at users (250) of the three bigepaks in
Amadora (Central Park, Adventure Park and Delfininiaudes Park) (Fig. 2).

The Geographical Information System (GIS) was ueesssess the size and dimensions of the greeesspac
in question and their respective distances frompihygulation of potential users. UGS accessibilityas
were constructed using the extensietwork Analysiof the electronic platforrrcGIS 9.2(ESRI), and
with the functionService Areavarious accessibility levels were identified (kb at an average speed of
3Km/h) via a network of paths, using analysis wé¢s of 0-3 minutes, 3-5 minutes, 5-10 minutes 2.5
minutes. It was also possible, with tB8ésest Facilityfunction, to assess the distance on foot between the
centre of each neighbourhood and the nearest U&84Set al, 2007b; Santanet al, 2009).

4 PROVISION AND USE OF URBAN GREEN SPACES AND HEALTH IN AMADORA

According to Tzoulaset al (2007), the desirable global score for the urlmween structure is
40nffinhabitant, which is the ratio necessary to mainthe equilibrium of the urban ecosystem and the
health of the population (Bernatzky, 1966). In Amed this index is 2.3 ffinhabitant (according to
information provided by the City Council); thusethity is very deficient in this type of infrasttuce (Fig.

2). Indeed, the resident population has only 13%he amount of green space considered desirable, i
accordance with minimum standards established byQiinectorate General for Territorial Planning and
Urban Development - DGOTPUD (Magalhédes, 1992).
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Fig. 1. Location of Amadora in the Lisbon Metropati Area.  Fig. 2. Location and buffers of the main urban gregaces in
Amadora.

Despite this, over half the Amadora population ($&4aim to use an urban green space on a weeklg.bas
Of those, 74% use the one that is nearest to pate of residence. Urban green spaces near négide
areas have indirect impacts on health, by provigimgronments that encourage physical exercisjdimg
walking. Hence, the questionnaire administeredhto resident population of Amadora sought to idgntif
those characteristics that significantly influendbd practice of physical exercise (Santaetaal, 2007a).
Those characteristics were: gender (men tendeld tmore physical exercise than women); maritdusta
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(single people were more active physically thanriedrpeople), and professional status (studentsrded
the highest levels of physical activity). The |ag8b categories indirectly reflect the age of thdividuals
concerned, as the practice of physical activitgigmificantly higher amongst individuals in the lest age
bracket (i.e. between 14 and 24 years).

As regards the factors that influence the use oSUthe questionnaire directed at users of greeoespa
revealed that motivation was affected by the platdieatures of those spaces. It was found, fomgia,
that the use of parks in order to “go for a waldar or get some exercise” was directly and sigaiftly
correlated with the availability of spaces for imf@l games (0.234), collective sports (0.234) amdkivg
(0.234), the existence of signposts (0.234) andtisence of vandalism (0.234).

Indeed, signs of vandalism proved to be particylamportant, revealing a positive correlation witle use
of the green space as “a route between two po{ft$73) and a negative correlation with “go for alkito
relax and get some exercise” (-0.234). Hence, fadtor appears to inhibit the use of such spaceshio
purposes of sports or walking (and according towH#O, walking is an important part of a healthylgai
routine).

The factors that influenced the use of WUGSs far flurpose of "getting some sun" did not differ
substantially from those indicated for "going fowalk to relax or get some exercise". There wasrefore,

a positive correlation between the reason “getSogie sun" and the good state of conservation of the
pathways (0.276), the existence of natural greeenogpaces (0.276), adequate signposting (indicating
activities, restrictions and safety) and also thistence of spaces suitable for walking (0.276) aurthing
(0.290).
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Paths in good state of conservation  0.084  0.148 3063. | 0.093 | 0.158* 0.000] 0.276*
Green spaces for informal games 0.112 0.234* -0.17®.057 | 0.137 | -0.029 0.016
Natural open green space 0.084  0.144 -0.306* 0.09B158* | 0.000 | 0.276*
Significant number of trees -0.038 -0.041 0.280* .083 | -0.117| -0.018 -0.338*
Activity signposting 0.038 | 0.041 -0.280f 0.083 (0711 0.018 | 0.338*
Restriction signposting -0.039 -0.112 -0.134 0.03D.016 | 0.035| 0.290*
Safety signposting -0.039 -0.112 -0.138 0.037 0.016.035 | 0.290*
Quality of signposting 0.084| 0.148 -0.306* 0.093 158* | 0.000 | 0.276*
Existence of signposting panels 0.112  0.234* -0*1743.057 | 0.137 | -0.029 0.016
Existence of lighting 0.084| 0.148 -0.306F 0.093 581 | 0.000 | 0.276*
Suitability for collective sports 0.112] 0.2344 1@3* | 0.057 | 0.137 | -0.029 0.016
Suitability for informal sports 0.112] 0.234* -0F7 |0.057 | 0.137 | -0.029 0.016
Suitability for walking 0.084 | 0.148 -0.3067 0.0930.158* | 0.000 | 0.276*
Suitability for running -0.039| -0.112 -0.138 0.0370.016 | 0.035| 0.290*
Transmits sense of safety 0.038  0.041 -0.280* 0.083.117 | 0.018| 0.338*
Maintenance/cleaning of green ang, 539 | 9112 | .0.138 | 0.037 0016 0035 0.290
grey spaces
Signs of vandalism -0.112  -0.234f 0.173% -0.057 137. | 0.029 | -0.016
Existence of other (non-natralyy 1,0 | 917« | _0256%| 0.081| 0.161F -0.018 0.144
attractions

Table 1: Correlations between the features of gspaces and the main reasons for using them.
Note: * significance correlation (p-value <0.05)

The relationship between the use of green spacksalhassessed health status was analysed innGzama
others (2007b). It was found that individuals thrside use of the WUGSs were 40% more likely togures
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a positive health assessment to those that did Sanilarly, individuals that sought out green sgmdor
physical exercise also had a more positive notfdhair own health status (Santagtaal, 2007a).

5 IMPROVING PUBLIC HEALTH BY INTERVENING IN URBAN GRE EN SPACES | GREEN
SPACES: STAGES IN HEALTH IMPACT ASSESSMENT

The aim of the analysis described below was tafgldre impact of accessibility (understood as ¢hpacity
to overcome barriers, such as distance) and theéygaaWUGSs on the health of the residents of Aloia
(Fig. 3 and 4).

Legenda:
Distdncia a pé (JKm/h) do centroide
da subseccio ao espaco Verde mais proximo

Legenda:

Acessibilidade a pé (3Km/h)
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(em minutos)
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Fig. 3. Acessibility to the urban green spaces wiéora; Fig. 4. Distance hiking (in minutes) from the residial areas
journey maximun time: 15 minutes hiking. to closest urban green space.

The following conclusions were particularly relevdor HIA: i) The provision of UGS in the county of
Amadora is not adequate for the size of the pojoulgtl5% of what would be desirabgii) 57% used the
UGSs on a weekly basis; iii) The use of UGSs i®@ased to proximity, irrespective of gender, age o
socioeconomic factors; iv) health status improvéh wse of UGSs; v) there is a strong correlatietween
the use of UGSs and environmental quality (stateoofservation and safety), in addition to geogreghi
accessibility.

We proceeded to assess the health impact of rastng different aspects of WUGSs (geographic
accessibility, safety, state of conservation anthBllity for walking) on the basis of the evidenderived
from the surveys of the resident population an@grgpace users performed in the county. The stigbs
HIA are described in Figure 3.

It was found that 74% of Amadora residents questionsed the park nearest to their place of res@enc
The impact of the frequency of WUGS use upon thatheequity of residents was assessed using thé mos
vulnerable cluster (in sociomaterial terms), as thas the group with the worst health results {@stessed
health status, excess weight and obesity, andatitias in emotional state — Santagiaal 2007b) and
constituted 51% of green space users. Taking this g@remise (frequency of green space use by the
population in the most vulnerable cluster), we airtee assess the impact of this frequency on théhet

its residents.

One of the presuppositions included in this modas what the geographic accessibility of a WUG Snsfiso
determines its frequency of use. A logical chairwénts was associated to the health status sssment
model (Santanat al 2007b); it thus became possible to assess oicpitbe potential effect of improving
the conditions of green spaces (increasing acdlitgsémd improving aspects of environmental qualguch

! Using DGOTPUD criteria (Magalhdes, 1992).
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as conservation and safety) upon the health ofgbidents in the most vulnerable cluster (since 20%is
cluster in less than 15 minutes of one WUGS).

Health impact is predicted by simulating (on thé-assessed health status model) the possibilitallof
residents in the highest vulnerability clustertstsing the WUGSSs.

Stazes Aims

HIA iz a suitable method for ensuring that health-
1. Identification related aspects are effectively achieved through the

planning of urban ereen gpaces.
Using questionnaires directed at residents and green

2.5urvey gpace users, it iz possible to infer the influence of
green space use upon the health of the population

regident in Amadora.

* 74% of Amadoraresidents makeuge ofthe green
spaceslocated clogestto their place of residence;

* 51%ofgreen spaceusersresidein the most
vulnerable cluster (average distance 9 minutes);

* 16% ofthepopulationresidingin themosgt
vulnerable cluster live over 1 8 minutes
walking distance away from a green space;

p— * 50% of green spaceusers, whoresidein the
most vulnerable cluster, use green spaces on
a daily basis.

Whatis the immpact upon the health status of

residentslivingin the most vulnerable cluster of

frequent use of green spaces?

3. Aszgessment

Restructuring of wban green spaces in order to
4. Preparation of  jep | 1Crease the number of spaces on offer, improve some

recominendations attributes  (environmental (uality, =safety and
conzervation) and adapt themm to the practice of
{ } physical exercise, incuding walking and cycling,

Informing Amadora City Council of the results of the
assessment of the use of urban @reen spaces upon the
health of vresidents. Proposing  alternatives
(architecture of new green spaces) and presenting the

impact of these upon health, through changed
g l; behaviour patterns.

After the inplementation of some of the alterations
6. Monitoring and proposed to the structure of urban green spaces, their
asgessment health effects are measured using new uestionnaires

directed at the population.

Fig. 3:Environmental Impact Assessment to Walkéhiean Green Spaces in Amadora, Portugal.

5. Greater involvement
with policy-malers b
andthe population

This variation is induced by increasing the pravisof WUGSs and, potentially, the frequency of use.
was found that this led;eteris paribusto an improvement in the self-assessed healthsstar 27% of
residents.
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Real Cases Antficipated Cages
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Fig. 6: Variation in self-assessed health stammikiting the frequency (potential of 100%) of grepaces on the part of residents in
the highest vulnerability cluster.

The following proposals aim to improve the accéabsitand quality of WUGSs in the county of Amadopra
with direct and indirect implications upon the picgs and mental health of the population, and atso
attract people to the "centre" of the city.

6 DISCUSSION OF RESULTS AND PROPOSALS FOR IMPROVING GREEN SPACES IN
ORDER TO BETTER RESPOND TO THE NEEDS OF THE POPULATION

Like other authors (Takaret al, 2002; Tanakat al, 1996; de Vriegt al, 2003), we found that UGSs have
both a direct impact upon health through the assioci with self-assessed health status, and ameirtdi
impact though the improvement in environment quakor example, the proximity of UGSs to people’s
residences has indirect impacts on health, progidinphysical environment that encourages physical
exercise, including walking. Pikort al (2003) and Humpegt al (2004) also provide evidence of this
association, which remains constant in the facdeshographic and socioeconomic factors (sex, age, an
education or training), whose role in physical \dtti has been clearly demonstrated. Other authake h
pointed out that the use of UGSs (which is fad#itawhen they are located near to the place ofieask)
alleviates urban stress (Ulrich, 1984) and fatifitegylor et al, 2001) and even influences the capacity to get
on with one’s neighbours (Kim & Kaplan, 2004), ahdse observations were also supported by oumigsdi

in Amadora.

In this study, it was concluded that the use of VBd@vas determined by geographic accessibilityhatst
factors, safety, maintenance, and the existens@goposts and lighting. In addition to these, pptions of
safety were also important. The identification loé tmost relevant aspects as regards to the usdJ@W
helps focus interventions with a view to maximisingg potential. It also increases our knowledgéhef
relationship between the provision of UGS, the ticacof physical exercise and health, although éhes
associations are not easily demonstrated, as lemsgoented out by some authors (Tzowaal, 2007).

In Amadora, it is possible to improve health byreasing the provision/use of WUGS, and this may be
achieved by making use of abandoned agricultural &orestry areas. The proposals concern the
restructuring of existing WUGSs and the creatiom@iv ones, including green corridors. Examples laditw
could be constructed, in response to the previeidgigtified needs, are: small parks near resideatizas;
urban allotments; demarcation hedges; small woddéaras; ecological corridors near waterways adéns
parks and public gardens, etc. These may be cmtstl in agricultural and forestry areas which pieveal
opportunities for the county to overcome its UGSaite They may be considered as spaces for réorea
and leisure (including the practice of physicalreis) or as walking or cycling routes betweeneddht
parts of the city (home to work or school / leistwehome). Indeed, walking and cycling, which naand
should be practised by individuals of all ages,ehawpositive cost/benefit ratio for health, and ghavision

of green spaces for these activities should beeasd. However, these should be analysed andtipadr

by policy-makers and the public.

Our results are therefore in accordance with tliosed by other researchers worldwide. Intervergtithat
aim to encourage the practice of physical exertiaee not had the hoped-for impact: the type of
interventions (spaces barred to the public at lasgeh as parks and sports facilities) have lefthmof the
population without access to their benefits, bmiggfewer long-term positive effects, with consequen
upon public health. That is to say, if the intentien is directed only at the infrastructure, withdaking
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account of surrounding spaces or potential uséus,aims of that intervention may not be achieved.
However, the effects of green spaces upon thethefthe city and health in the city cannot be galised.
For example, deserted or vandalized green spacegshanee negative effects upon public wellbeing,
increasing anxiety due to the fear of crime (Ka@l.,1998).

As for Amadora, the size of the county (24%may prove to be an advantage, provided that tisemet too
much delay in adapting it to the needs of humam (ifhobility on foot or by bicycle; interpersonaldan
intergenerational relations; contact with the grepace to release tensions and recover energy Adta)
all, it is possible to recover the human dimensibthe city in Amadora!
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