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‘The ceremonious burial of the dead in graves marked by a cairn, a tree, or a tall rock, formed 

perhaps the first permanent meeting place for the living….’  

 

Lewis Mumford, The city in history: its origin, its transformations and its prospects, Secker & 

Warburg, London, 1961, p. 84-89.  

 

 

ABSTRACT 

 

The effects on the health and well-being of under-utilized and passive greenspace with specialist 

functions, for example the urban cemetery have been rarely studied. In this study, we aim to 

examine the differences in the associations between greenspace attributes and perceived 

restorativeness (defined as recovering from mental fatigue) across two urban greenspace 

typologies; namely, parks and cemeteries. Among sub-samples of the study participants, this 

research further explores if social (i.e., having knowledge of or a previous relationship to a 

deceased person interred in the cemetery) and geographical distance (i.e., residential street distance 

to the cemetery) had significant beneficial effect upon participants’ perceived restorativeness. A 

face-to-face on-site survey was conducted in Edinburgh comprising N1=113 and N2=120 

participants from parks and cemeteries respectively. Geographic Information System (GIS) was 

used to measure the distance from interviewees’ home to the study sites, while multivariate linear 

regression models adjusting for sociodemographic covariates assessed the strength and 
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significance of the associations. Among the greenspace attributes, pleasantness and aesthetic 

quality remained significant predictors of perceived restorativeness in the case of parks and 

cemeteries. In addition, safety was significantly associated with perceived restorativeness in the 

park-exposure group, whereas presence of good paths was significant only in the cemetery-

exposure group. Significant effects of greenspace attributes upon restorativeness were reported 

only among participants without a deceased person interred in the cemetery and those residing 

beyond a distance of 800 meters. The study findings advance our knowledge of specific greenspace 

features in relation to two typologies of greenspaces and may point to the need to integrate 

cemetery strategy with the local authority’s urban greenspace planning and policy for optimizing 

the use of these thus far passive green areas.  

 

KEY WORDS: Burial space, environment, GIS, neighbourhood, psychological restoration 

 

 

1. INTRODUCTION 

 

Rapid urbanization and city living have resulted in an incremental increase in stress-related 

exposures. The role of urban green environments, neighbourhood greenspace in particular, has 

received considerable research interest, given their stress-relieving restorative potential (Roe and 

Aspinall, 2012; Korpela et al., 2015). The creation of restorative urban environments is important 

to enhance the mental well-being of a city’s inhabitants via the recovery of an individual’s attention 

capacity, and to accumulate economic benefit through savings on healthcare expenditure 

worldwide (Weber and Trojan, 2018).    

 

Perceived restorativeness has been defined as the ability to recover from mental fatigue or 

diminished psychological resources in order to better meet the demands of everyday life (Kaplan 

and Kaplan, 1989; Hartig et al., 1997; Han, 2018). A natural green environment is believed to 

enhance an individual’s perceived restorativeness by effortlessly attenuating directed attention 

fatigue induced by prolonged mental efforts (Kaplan, 1995; Kaplan, 2001). Based on the theory, 

four dimensions of perceived restorativeness, namely, being away, fascination, coherence and 

compatibility are active when evaluating how an environment facilitates an individual’s restorative 

experience. The dimension of being away refers to an environment as being physically or 

psychologically distinct from places people commonly experience, including the workplace they 

visit regularly (Korpela and Hartig, 1996). Fascination refers to the extent that a place can be 

considered as interesting and its inherent ability to distract an individual’s attention effortlessly 

(Hartig et al., 1996; Kaplan, 2001). Coherence was initially included in another dimension called 

‘extent’ (Hauru et al., 2012). In the present study, coherence is defined as the perception of an 

environment as being ordered and also having sufficient scope for sustainable physical and 

imaginative exploration (Korpela and Hartig, 1996; Hauru et al., 2012; Pals et al., 2014). 

Compatibility refers to the correlation between an individual’s purpose in visiting a place and the 

environment’s capacity to support this purpose (Kaplan, 2001). A combination of the four 

dimensions enhances the potential for a more complete restorative experience (Hartig et al., 1997).  
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Several attributes of an urban environment have been found to be associated with a higher level of 

perceived restorativeness, including environments with natural green elements (Hernández and 

Hidalgo, 2005; Lorenzo et al., 2016), less anthropogenic features (Carrus et al., 2013) and better 

air and water qualities of coastal parks (Hipp and Ogunseitan, 2011). Hartig et al. (1996) suggested 

that some environments might lead to a more complete restorative recovery than others. For 

instance, in contrast to urban environments, walking in farmland was associated with lower levels 

of stress and negative affect (Marselle et al., 2013). Compared with residing next to outdoor 

greenspace and having green elements in living rooms, individuals having private gardens were 

shown to have a higher level of perceived restorativeness (Cervinka et al., 2016). Peri-urban areas 

(Carrus et al., 2013) and a forest environment (Stigsdotter et al., 2017) have been shown to be 

associated with increased levels of perceived restorativeness when compared to an urban 

environment. These comparisons may provide insightful findings for decision makers and 

designers to help facilitate an active place for psychological restoration (Cervinka et al., 2016).  

 

In the recent years with increased urbanization, higher densities in cities have been synonymous 

with reduced per-capita greenspace allocation (Fuller and Gaston, 2009). This has potential 

implications on mental health, given the reduction in availability of per-capita restorative 

environments they provide. As a result of this, compared with active greenspace facilitating a 

variety of uses, the role of alternative, passive green areas with specialist functions where 

recreational opportunities may not be provided has become crucial (Gearin and Kahle, 2006), 

especially the ways in which they may be retrofitted and utilized to provide additional health 

benefit to the resident population. In addition to common greenspaces such as parks and botanic 

gardens (Carrus et al., 2017; Liprini and Coetzee, 2017), other places with natural elements 

including cultural heritage sites (Cho et al., 2015) and cemeteries (Nordh et al., 2017) have also 

been shown to possess an attached restorative potential.  

 

Since records began, of all the anthropogenic land uses, cemeteries have been the principal usage 

for the interment of the dead in a city (ASPO, 1950). Following Ebnezer Howard’s Garden City 

Movement, Victorian cemeteries of the 19th century were built and designed by the same teams of 

architects who developed the country’s public park system in the UK, even being considered as  

within the ‘park family’, and with an underlying objective of providing green and peaceful public 

landscapes beyond fulfilling their functional role as burial sites. One of the earliest records 

produced by J. Henry Llyod in the 1950 issue of Town and Country Planning Review estimated 

the annual demand for cemetery land in Great Britain at 500 acres (or around 202 hectares) with 

98 acres (or around 40 hectares) for Greater London alone. With increasing urban expansion, the 

inherently close relationship between the parks and cemeteries diminished as they became 

neglected and dilapidated spaces. A perpetual urban planning problem associated with the 

cemetery has been related to its state of disuse, dereliction and passivity when further interment is 

no longer possible. Additionally, most current cemeteries were previously located on the outskirts 

of the cities; but now find themselves landlocked in strategically important urban, spatial locations 

as a result of several decades of continued city expansion and sprawl (Capels and Senville, 2006). 

With the diminishing availability of land for greenspace, cemeteries, in particular can constitute 

not just spaces for burying the dead, but also act as salutogenic places for contemplation, social 

interaction and physical activity (Evensen et al., 2017; Lai et al., 2019).   
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[INSERT TABLE 1 HERE] 

 

Nonetheless, studies of the restorative potential of urban cemeteries have been very scarce and 

those published in recent years have generally concentrated on its biodiversity, as well as cultural, 

historical and everyday functions (Table 1), ignoring the potential health benefits of these spaces. 

Compared with the large body of studies exploring the associations between common urban 

greenspace and perceived restorativeness or other mental health-related outcomes (de Vries et al., 

2003; Lachowycz and Jones, 2013; Sarkar et al., 2018; Houlden et al., 2018), the potential health 

effects of greenspace with specialist functions have been virtually non-existent. Recently, there 

has been a growing awareness of the sustainable use of historical urban cemeteries (Jones, 2011) 

where interment is no longer possible. UK’s Planning Policy Guidance 17 (DCLG, 2006a) on open 

space, sport and recreation enlists cemeteries and churchyards within its definition of ‘open space 

typology of public value’ pointing to the potential to integrate them within local greenspace 

strategies and land-use policy.  

 

In the present Scottish study, we hypothesize that in addition to traditional urban greenspace such 

as parks, specialist green areas such as historical cemeteries inherently possess a certain degree of 

restorative potential. We compare the associations between participants’ perceived restorativeness 

and greenspace attributes in these two greenspace typologies; namely, parks, functionally 

employed for recreational purposes, and cemeteries, primarily for burial use. Given the important 

roles of connectivity with the deceased people interred in the cemetery (Swensen, 2018) as well as 

distance as a proxy in measuring the proximity to varying neighbourhood amenities (Gómez et al., 

2015), this study additionally hypothesizes differential associations between greenspace attributes 

and perceived restorativeness based on distance (or connectivity). Two types of distances from the 

cemetery were examined; social distance was expressed in terms of participants having prior 

knowledge of or a previous relationship to a deceased person interred in the cemetery while 

geographical distance was expressed in terms of participants residing within a street distance of 

800 meters from the cemeteries and beyond.  

 

 

2. METHODOLOGY 

 

2.1 Study design 

 

[INSERT FIGURE 1 HERE] 

 

A face-to-face on-site survey was conducted in Edinburgh, Scotland, United Kingdom. Victoria 

Park and the Meadows were selected to represent typical urban park sites. The former site was 

built in the early 20th century, whereas the latter one has been used as a public park since the 18th 

century. Warriston Cemetery and the Morningside Cemetery, both opened in the early 19th century 

were selected to represent cemeteries. The four historical study sites have been illustrated in Figure 

1. A questionnaire survey comprising participants’ perceived greenspace attributes within the 

study sites, perceived restorativeness, key sociodemographic characteristics and residential 
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postcodes to represent approximate dwelling location was filled in by the interviewer. Participants 

recruited were aged 18 years and over and were in an adequate physical and mental state to 

complete the questionnaire-survey. One specific location was chosen by the main researcher in 

each study site, the location being selected upon prior assessment of the level of pedestrian flow 

within each greenspace. In each site, data collection was conducted for three weekdays and two 

weekend days between March and April 2018. The duration lasted for 7 hours per day (9:00-12:00 

and 13:00-17:00). Informed consent was obtained from the study participants before the data 

collection and the study protocol received prior ethical approval from the University of Edinburgh.      

 

2.2 Measures 

 

Greenspace attributes 

In the present study, we employed the Neighbourhood Open Space Scale (Sugiyama et al., 2009) 

to assess the greenspace attributes of both parks and cemeteries. A total of 13 environment 

characteristics were rated using a 5-point Likert scale (1=strongly agree; 5=strongly disagree). 

Principal component analysis with the use of Varimax with Kaiser Normalization was conducted 

for factor extractions. Items with a factor loading lower than 0.50 were deleted. Four dimensions 

comprising pleasantness (four items; α=0.756), safety (three items; α=0.771), good paths (two 

items; α=0.615) and aesthetics (single item) constituted by 10 items remained after the factor 

analysis (Supplementary Table 1). The Kaiser-Meyer-Olkin test statistic of the scale reaches 0.738 

(p=0.000), indicating a satisfactory level of sampling adequacy.  

 

Perceived restorativeness  

The 16-item Restorativeness Scale was used to measure perceived restorativeness (Hartig et al., 

1997) of the participants, which is the outcome variable of this study. The mean score of all the 16 

items was used. Items with negative meanings were reversed before being calculated. Consistent 

with a previous study (perceived restorativeness: α=0.90) (Marselle et al., 2016), the Cronbach’s 

alpha score of perceived restorativeness (α=0.88) is at a satisfactory level, showing adequate 

internal consistency. The Cronbach’s alpha scores of the four dimensions of perceived 

restorativeness in our study (fascination: α=0.84; being away: α=0.76; compatibility: α=0.85; 

coherence: α=0.57) also correspond to that of another study in the UK (fascination: α=0.94; being 

away: α=0.85; compatibility: α=0.92; coherence: α=0.62) (Marselle et al., 2016).  

 

Sociodemographic characteristics 

Interviewees’ sociodemographic characteristics coded as dichotomous variables, included age 

(>40 vs. ≤40), gender (male vs. female), working status (employed/self-employed vs. 

unemployed/retired/partially retired), highest education obtained (below undergraduate degree vs. 

undergraduate degree or above), marital status (married vs. unmarried), having children (yes vs. 

no) and type of residential unit (living in a self-owned property vs. not living in a self-owned 

property), were obtained from the survey.  

 

2.3 Analysis 
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The street centreline geographic dataset comprised of the Integrated Transport Network (ITN) 

layer from the United Kingdom Ordnance Survey. ArcGIS 10.1 was used to geocode the 

participants’ residential locations to the level of postcode of residence. Street distances to the 

nearest park and cemetery centroids from users’ residential postcode centroids were measured by 

using the ArcGIS Network Analyst with the algorithm of ‘New Route’ (i.e., finding the shortest 

pathway between two locations on a road network). Statistical analyses were performed using 

SPSS version 24. All missing data were replaced by the mean, despite the low missing rate. 117 

out of 226 (56.2%) and 134 out of 185 (72.4%) approached users completed the questionnaire in 

the parks and cemeteries respectively. Only users who lived in Edinburgh with a postcode were 

selected for analysis, resulting in 113 (N1) and 120 (N2) samples in the park- and cemetery-

exposure groups respectively. Data of the park- and cemetery-exposure groups were independently 

analysed.  

 

[INSERT FIGURE 2 HERE] 

 

Descriptive statistics and Chi-square test were primarily conducted to present the study 

participants’ sociodemographic characteristics and the difference between the two exposure 

groups respectively. Bivariate analysis was conducted to show the univariate correlations between 

the greenspace attributes and perceived restorativeness. Multivariate linear regression was 

conducted to explore the associations between the greenspace attributes and perceived 

restorativeness across the two greenspace typologies. The first model (Model 1) was semi-adjusted 

for site selection, age and gender, while the second model (Model 2) was further adjusted for 

marital status, highest educational attainment, working status, having children or not and type of 

residential unit. As a supplementary in-depth analysis, multivariate linear regression analyses 

exploring the associations of greenspace attributes with the four dimensions of perceived 

restorativeness were conducted among the two exposure groups. We stratified our regression 

analyses within the cemetery-group based on their social connectivity (sub-groups comprising 

participants who had prior knowledge of or a previous relationship to a deceased person interred 

in the cemetery vs. those who have no social connection to a deceased interred in the cemetery) 

(Figure 2). We further stratified analyses within the cemetery group based on geographical 

proximity (participants who resided within 800 meters vs. those who lived beyond 800 meters 

from the cemetery). A distance of 800 meters was chosen because of previous studies showing the 

effect of the built environment on physical activity within 800 meters around the home and 

workplace (Hoehner et al., 2013; Forsyth and Oakes, 2014). We also re-ran the analysis at the 

thresholds of 1000 (Quatrini et al., 2019) and 1600 meters (Wright Wendel et al., 2012) as 

sensitivity analyses. A p-value<0.05 was significant. 

 

 

3. RESULTS 

 

[INSERT TABLE 2 HERE] 

 

The mean (standard deviation; SD) age of participants were 40.38 (SD=18.68) and 50.38 

(SD=17.21) years in the park- and cemetery-exposure groups respectively (p-value of difference 
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0.000). Those unemployed constituted 54.9% and 41.7% among the park- and cemetery-exposure 

groups respectively (p-value of difference 0.044) (Table 2). A majority of study participants in 

both the park- (69.9%) and cemetery-exposure (67.5%) groups obtained an undergraduate degree 

or above (p-value of difference 0.692). A higher proportion of interviewees who were married 

(43.3% vs. 29.2%), had children (52.5% vs. 32.7%) and lived in a self-owned property (75.8% vs. 

45.1%) was found in the cemetery-exposure group, compared with that in the park (p-value of 

difference<0.05). The mean perceived restorativeness among participants of the parks and 

cemetery sub-groups were 3.93 (SD=0.72) and 4.01 (SD=1.01) respectively. The mean residential 

street distance to the parks and cemetery were 2102.92 meters (SD=2095.36) and 1906.35 meters 

(SD=1613.81) respectively. 

 

[INSERT TABLE 3 HERE] 

 

Table 3 shows the bivariate correlations between greenspace attributes and perceived 

restorativeness. Pleasantness and aesthetic quality were significantly associated with perceived 

restorativeness of both park- (pleasantness: r=0.440, p<0.01; aesthetics: r=0.312, p<0.01) and 

cemetery-exposure groups (pleasantness: r=0.447, p<0.01; aesthetics: r=0.347, p<0.01). Safety 

was only associated with perceived restorativeness in the park-exposure group (r=0.322, p<0.01), 

whereas the presence of good paths was only significant in the cemetery group (r=0.363, p<0.01).  

 

[INSERT TABLE 4 HERE] 

 

Multivariate linear regression (Table 4) was conducted to examine the associations between the 

greenspace attributes and perceived restorativeness after adjusting for site selection and 

sociodemographic covariates across the two sub-groups. Pleasantness (park-exposure group: 

β=0.394, p<0.01; cemetery-exposure group: β=0.283, p<0.01) and aesthetic quality (park-

exposure group: β=0.195, p<0.05; cemetery-exposure group: β=0.246, p<0.01) remained 

significantly associated with perceived restorativeness in both groups as shown in our fully-

adjusted Model 2. Safety was beneficially associated with perceived restorativeness, but only in 

the park-exposure subgroup (β=0.194, p<0.05). The presence of good paths was significant, but 

only in the cemetery-exposure group (β=0.211, p<0.05). 

 

In-depth multivariate linear regression analyses exploring the associations of specific dimensions 

of perceived restorativeness with greenspace features are presented in Supplementary Tables 2 and 

3. Pleasantness and aesthetics were associated with higher levels of fascination and compatibility 

in both park- (fascination: pleasantness: β=0.289, p<0.01; aesthetics: β=0.205, p<0.05; 

compatibility: pleasantness: β=0.317, p<0.01; aesthetics: β=0.221, p<0.05) and cemetery-exposure 

groups (fascination: pleasantness: β=0.226, p<0.01; aesthetics: β=0.171, p<0.05; compatibility: 

pleasantness: β=0.379, p<0.01; aesthetics: β=0.189, p<0.05). Pleasantness was additionally 

associated with a greater level of being away in the park-exposure group (β=0.295, p<0.01), while 

a positive association between aesthetics and being away was only found in the cemetery group 

(β=0.259, p<0.01). Safety was also positively associated with being away (β=0.246, p<0.05) and 

compatibility (β=0.218, p<0.05) in the park-exposure group, but negatively associated with being 
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away in the cemetery-group (β=-0.228, p<0.05). Presence of good paths was beneficially 

associated with being away only in the cemetery group (β=0.223, p<0.05).  

 

[INSERT TABLE 5 HERE] 

 

In the sample of participants from the cemetery subgroup (N2=120), we further stratified analyses 

into subgroups; participants having a known deceased person interred (n1a=23) and those without 

a known deceased person interred in the cemetery (n1b=97). In our model (Table 5) involving 

participants without a known deceased person interred in the cemetery, three greenspace attributes 

consistently remained beneficially associated with perceived restorativeness, namely, pleasantness 

(β=0.291, SE=0.146, p<0.01), good paths (β=0.198, p<0.05), and aesthetics (β=0.272, p<0.01).  

 

We also stratified analyses by geographic distance; participants who resided within 800 meters 

(n2a=34) and those who resided beyond 800 meters (n2b=86) from the cemetery (Table 5). The 

thresholds of 1000 meters (within 1000 meters: n3a=48; beyond 1000 meters: n3b=72) and 1600 

meters (within 1600 meters: n4a=58; beyond 1600 meters: n4b=62) were also employed for 

sensitivity analyses (Supplementary Table 4). Pleasantness was significantly associated with 

perceived restorativeness in participants who resided beyond 800 meters (β=0.341, p<0.01) and 

also beyond 1000 meters (β=0.334, p<0.01), but within 1600 meters (β=0.334, p<0.05). The 

beneficial association between aesthetics and perceived restorativeness remained consistent in 

participants living beyond 800 (β=0.263, p<0.01), 1000 (β=0.320, p<0.01) and 1600 meters 

(β=0.367, p<0.01). Presence of good paths was associated with a higher level of perceived 

restorativeness in the subsample residing within 1600 meters (β=0.298, p<0.05).    

 

 

4. DISCUSSIONS 

 

Whereas many of the previous studies focused on greenspace measurements with sophisticated 

approaches ignoring the importance of greenspace categorizations (Lachowycz and Jones, 2011), 

our study advances our knowledge of specific environmental features in relation to the two 

greenspace typologies.  We present the first study exploring differential links between greenspace 

attributes and perceived restorativeness in parks and cemeteries employing a quantitative approach. 

Though cemeteries were principally used for interment of the dead, greenspace attributes 

commonly found in the parks, including pleasantness, good pathways and aesthetic quality were 

shown to have positive relationships with perceived restorativeness. Many historical cemeteries 

have been found to occupy important locations in the residential neighbourhood as reported in 

prior Scandinavian and Scottish studies (Swensen et al., 2016; Lai et al., 2019), our study also 

illustrated the potential long-term restorative benefits obtained from the cemeteries for relieving 

directed mental fatigue on a daily basis.  
 

Our study showed that pleasantness, representing presence of facilities and active usage was 

beneficially associated with perceived restorativeness in both the park- and cemetery-exposure 

groups. Specifically, pleasantness was positively associated with fascination and compatibility in 

the two groups. Given the spacious area in the parks, users are likely fascinated as a result of using 
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recreational facilities such as tennis courts or other facilities for doing exercise or watching active 

users (Cervinka et al., 2016; Korpela and Hartig, 1996). Other facilities and services such as public 

lavatories (Moore et al., 2018) in the parks might be important, especially in satisfying users’ 

physical needs, thereby prolonging the time they can spend in the park. These facilities might serve 

as environmental amenities supporting the users’ needs, highlighting the importance of 

compatibility in enhancing the restorative experience in the park (Kaplan, 2001). In the case of 

urban cemeteries where recreational facilities and public lavatories were not available, benches 

(Sugiyama et al., 2009; Curl et al., 2015) and stone boundary walls (Nordh et al., 2017) may 

potentially play an important role in supporting users’ restorative experience. Previous findings 

showed a variety of activities in cemeteries ranging from walking dogs to consuming alcohol or 

drugs (Evensen et al., 2017). Further studies are needed to survey the type of activities pursued in 

the cemeteries to shed light on the usefulness of corresponding environmental amenities, such as 

benches and dog bins. Subsequently, a correlation between users’ physical needs and 

corresponding environmental amenities could be illustrated in the cemeteries, possibly adding to 

users’ sense of perceived restorativeness (Kaplan, 2001). Additionally, high stone boundary walls 

may clearly separate individuals from their daily surroundings and potentially contribute to a 

peaceful and enclosed environment, unlike other common urban open space, thereby enhancing 

the restorative experience.    

 

Consistent with expectations, aesthetic quality was positively associated with perceived 

restorativeness in both the park and cemetery groups. As with pleasantness, the aspect of aesthetics 

was positively associated with fascination and compatibility in the two groups, with being away 

additionally being significant in the cemetery group. The aesthetic aspect of a place is often 

associated with an individual’s preference and pleasure (Ulrich, 1983). As previously evidenced, 

bushes (Gilchrist et al., 2015), trees or tree diversity (Hernández and Hidalgo, 2005; Akpinar, 

2016), bird species richness (Wheeler et al., 2015) and other wild animals (Barrett and Barrett, 

2001; Petersson et al., 2018) which inhabit urban greenspace, could help contribute to an 

aesthetically pleasing and natural environment in both parks and cemeteries. These elements of 

greenspace could help instil a sense of place, being away from individual’s home or workplace, 

further facilitating their restorative experience (Lorenzo et al., 2016; Hipp et al., 2016). The results 

also showed how these potential green elements or biodiversity might help hold one’s attention in 

a natural and effortless manner, enhancing the quality of fascination and leading to a higher degree 

of perceived restorativeness in the two greenspace typologies. 

 

Our study reported a significant association between safety and increased perceived restorativeness 

among the park-exposure group, but not in the cemetery-exposure group. As evident from the in-

depth analysis, safety was associated with higher levels of being away and compatibility in the 

park-exposure group, but negatively associated with being away in the cemetery-group. A few 

previous studies have shown the significance of an environment with minimized risk of danger in 

enhancing people’s perceived restorativeness or health-related qualities, although these studies 

were not specifically in the context of cemeteries (Sugiyama et al., 2009; Nijs et al., 2014; 

Mesimäki et al., 2018). Since this study was conducted during daytime, safety might not be a 

tangible concern for the majority of users visiting cemeteries (Mason et al., 2013). Francis et al. 

(2012) also suggested that environmental qualities such as birdlife might have a stronger 
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relationship with mental health, in comparison to emotive qualities such as safety. Another 

potential explanation is that different types of greenspace might be prone to different types and 

degrees of anti-social behaviour (Kimpton et al., 2017), leading to inconsistent perceptions of 

safety in relation to the two greenspace typologies in this study. Furthermore, unique vegetation 

characteristics including vegetation density, structure, maintenance and design of various 

greenspace typologies likely influence safety perceptions as well as the level of psychological 

stress reductions (Jansson et al., 2013; Tomao et al., 2018), highlighting the need for further studies 

to encourage the provisions of restorative urban environment.  

 

The presence of good paths was only significantly associated with increased perceived 

restorativeness in the cemetery-exposure group, but not in the park-exposure group. The presence 

of good paths was beneficially associated with being away specifically in the cemetery-exposure 

group. The visual scope of a place could be broadened by well-designed pathways (Herzog and 

Bryce, 2007). Curving pathways lined with shrubbery frequently occurring in old cemeteries 

appear to contribute to the perception of a calm environment for psychological restoration 

(Swensen et al., 2016). On the other hand, different perceptions and interpretations of pathways 

might lead to the inconsistent results relating to perceived restorativeness across the two 

greenspace typologies, similar to the perception of safety. For example, as the pathways in the 

cemeteries were usually muddy or in disrepair, some users might find them less walkable than 

other pedestrian pathways in the neighbourhood. Despite previous studies highlighting the 

importance of good paths for better accessibility in enhancing people’s mental health (Seaman et 

al., 2010; Lachowycz and Jones, 2013), the potential difference in the impressions and 

interpretations of pathways in the two types of greenspace might explain why the aspect of good 

paths was only significantly correlated with perceived restorativeness in the cemetery-exposure 

group.  

 

In the case of social connectivity, the greenspace attributes (pleasantness, aesthetics and presence 

of good paths) within the cemeteries were significantly associated with perceived restorativeness 

only in the sub-group with no social connectivity. However, among participants with a known 

deceased person interred in the cemetery, no significant association was reported. The subgroup 

without any attachment to the cemeteries in our study might be less likely to connect to it as a 

place for solace and contemplation and consider it a place for sorrow or showing respect to 

deceased relatives or friends (Arffmann, 2000). They are more likely to absorb the salutogenic and 

aesthetic aspects of the place. The multi-various use of cemeteries has been previously shown in 

other studies (McClymont, 2016; Skår et al., 2018). The recent positive transformation in social 

attitudes towards cemeteries has been eloquently captured: ‘reflect our changing attitudes toward 

the cemetery landscape and our responses to the pressures of urban development…’ (Harvey, 2006, 

p. 310). Equivalent to those who visited the cemeteries as part of their everyday lives as found in 

a Norwegian study (Evensen et al., 2017), cemeteries might tend to present as a natural and 

common greenspace, rather than a place for interment per se in the perceptions of those without 

any attachment to it. This may explain why greenspace attributes were associated with perceived 

restorativeness only in this subgroup of users. Nonetheless, previous studies have shown that 

memories are beneficial to psychological restoration (Ratcliffe and Korpela, 2016), so there might 

be some additional positive effect from closer social connectivity to the cemeteries upon perceived 
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restorativeness. The results may point to the overall beneficial effects of the cemetery for the 

general population in terms of providing exposure to salutogenic and restorative environments, 

besides their functional roles as spaces for interment of the dead. Further large-scale research 

should explore the potential influence of greenspace attributes on enhancing perceived 

restorativeness of those who had a closer social connectivity to the cemeteries.  

 

The effect of pleasantness upon perceived restorativeness was significant in the participant 

subgroup who lived beyond a distance of 800 meters and within 1600 meters, while aesthetics was 

significantly associated with perceived restorativeness among participants residing beyond 800, 

1000 and 1600 meters from the cemeteries, implying the potential mediating or moderating effect 

of geographical distance on perceived restorativeness. Our findings further shed light on the need 

of well-designed facilities and landscape quality of this place to enhance perceived restorativeness, 

specifically among residents having a physical proximity between 800 and 1600 meters, equivalent 

to a 10- to 20-minute walk from home. However, our findings do not imply that there is a complete 

absence of restorative experience for participants residing close to the cemeteries with increasing 

familiarity to the environment. Contrarily, a familiar environment may possess greater perceptions 

of being safe and reassuring, leading to better restorative experience (Korpela and Hartig, 1996; 

von Lindern et al., 2013). It is also possible that some participants in this study might not live near 

a cemetery, but their workplace might be in close proximity to a cemetery allowing them to 

temporarily escape from the pressured environment at work during break times, and more 

importantly recover from mental fatigue. A previous Norwegian study has established that 

cemeteries have the potential to be a destination for breaks during office hours (Evensen et al., 

2017). Further large-scale studies are needed to corroborate this finding. 

 

Our study is of value and has important implications from the perspective of sustainable urban 

planning and design as well as community health. Firstly, increasing urbanization has resulted in 

reductions in per-capita green exposures at an individual-level. Secondly, rapid urban expansion 

has meant that the cemeteries that were hitherto located on the periphery of the city, have over 

time undergone a shift relative to adjoining land uses, now finding themselves occupying key 

strategic locations. Thirdly we report for the first time that these, often dormant greenspaces with 

a specialist function, have an associated health value, with beneficial effects upon restorative 

potential and associated positive effects on mental health and wellbeing. Consequently, there is a 

need for an integrated approach, combining local cemetery use strategies with local authority urban 

greenspace planning and policy - with the objective of offsetting potential negative health effects 

which have accrued on account of per-capita greenspace reductions as a result of densification and 

increasingly compact neighbourhoods. This is specifically important, given that UK Planning 

Guidelines considers low densities as an inefficient use of land and encourages densification with 

residential densities in the range of 3000-5000 housing units/km2 for all new housing 

developments (DCLG, 2006b). The mean residential density surrounding newly developed 

residential units over the period 2014–16 has remained at 3200 units/km2 (DCLG, 2016). Many 

cemeteries, despite being in a neglected state due to poor maintenance, contain unique natural 

landscapes, biodiversity, artefacts and heritage of intangible value. Therefore, from a design 

perspective, attention should be given to retrofitting and re-designing these hitherto passive spaces 

into salutogenic activity spaces, simultaneously conserving their intrinsic aesthetic and tranquil 
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qualities. This may involve connecting these spaces to the green network within a city and 

improving accessibility and the quality of facilities and services, whilst provisioning for their 

timely maintenance and enhanced safety. Community health strategies should promote the active 

usage of these spaces by neighbouring populations in order to reap restorative benefit. A large 

body of prior studies have evidenced the restorative benefits of public open spaces, especially 

parks for older adults (particularly in retirement), the benefits attributed to an increase in physical 

activity and social interactions (Clarke and Nieuwenhuijsen, 2009; Liu et al., 2017). In our present 

study, nearly 70% of the cemetery-exposure subgroup users were over 40 years old with a mean 

age of 50, in contrast to only 36.3% in the case of the park-exposure subgroup suggesting that 

cemeteries do act as a potential restorative environment for older people during daytime hours 

(Evensen et al., 2017). The provision of well-designed and barrier free cemeteries with requisite 

facilities catering to older adults will be beneficial to their mental health and social networks.  

 

The present study has several limitations. In order to supplement our evidence on the health effects 

of cemeteries, mediating and moderating analyses are promising in future studies so as to identify 

specific pathways via which parks and cemeteries may affect psychological restoration and 

subsequently devise design interventions. Since data collection was conducted during daytime 

only, future research should consider the health effects of cemeteries outside of working hours and 

in the evenings. However, as highlighted by previous studies (Skår et al., 2018), lighting after dark 

is generally limited in the cemeteries which may affect evening usage especially during winter 

months. In addition to some of the greenspace attributes examined in this study, other greenspace 

and environmental factors such as vegetation structure (e.g., shrubs, flowers), biodiversity, sound, 

lighting, maintenance and design features could be the subject of further analysis in future studies.  

 

5. CONCLUSION 

 

With the growing emphasis on the sustainable use of urban space and mental health, optimizing 

the allocation, siting and design of greenspace to enhance the mental capital of people living in 

cities is of considerable importance. The use of specialist green environments as salutogenic spaces 

aimed at enhancing population-level psychological restoration and wellbeing may constitute a key 

urban health strategy, thus far neglected by policy makers. Reaping the environmental and health-

based benefits of these spaces will require the development of specific planning and design 

guidelines for their preservation and improvement to enhance their salutogenic and recreational 

potential. The present study provides the first empirical evidence reporting that different 

greenspace attributes within a cemetery have beneficial effects upon perceived restorativeness, 

comparable to those experienced in traditional urban greenspaces such as parks.  

 

Our study suggests that cemeteries present a timely urban planning and public health opportunity 

to be embraced. According to the Confederation of Burial Authorities, there are approximately 

3,500 pre-1914 historic cemeteries in the UK (CABE, 2007). The 1994 report on the management 

of old cemeteries highlighted the societal importance of cemeteries, in terms of their historical, 

ecological, education and leisure value (Dunk and Rugg, 1994). We additionally associate a 

population health value to these places. Following up from this research, future large-scale studies 
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are necessary to examine the restorative potential of these places across different cultural contexts 

such as in the Mediterranean countries (Yeshurun et al., 2013) with potentially dissimilar siting 

and usage and resulting long term protective effects upon health and wellbeing of population. 
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Table 1. 

A review of studies in relation to urban cemetery published in recent years. 

Component Author 

(year) 

Setting Study type Issue(s) 

Biodiversity Kowarik et 

al. (2016) 

Berlin, 

Germany 

Quantitative Biodiversity functions of urban 

cemeteries 

Morelli et 

al. (2018) 

Czech 

Republic, 

France, 

Italy and 

Poland 

Quantitative Escape distance of birds in urban 

parks and cemeteries 

Culture or 

history 

Swensen 

and Skår 

(2018) 

Norway Qualitative Exploring cemetery as a public 

shared urban space in a 

multicultural context 

 

Harvey 

(2006) 

United 

States 

Qualitative History of the development of 

cemeteries 

Everyday 

lives 

McClymont 

(2016) 

England and 

Wales, 

United 

Kingdom 

Qualitative Functions of cemeteries on a daily 

basis 

Swensen et 

al. (2016) 

Oslo, 

Norway 

Qualitative The role of urban cemeteries play 

as green public space in urban life 

Skår et al. 

(2018) 

Norway Qualitative Cemeteries’ functions as public 

spaces in urban life 

Evensen et 

al. (2017) 

Oslo, 

Norway 

Quantitative Everyday use of urban cemeteries 

Swensen 

(2018) 

Oslo, 

Norway; 

Sheffield, 

United 

Kingdom; 

Kaliningrad, 

Russia 

Qualitative The role of historical cemeteries 

play as greenspace 

Health 

benefit 

Nordh et al. 

(2017) 

Oslo, 

Norway 

Qualitative Restorative components of the 

cemetery 
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Table 2.  

Descriptive analysis for the sample. 

 
Parks 

(N1=113) 

Cemeteries 

(N2=120) p-value+ 

 % % 

Sociodemographic characteristics       

Age    

18-40 63.7% 30.8% 
0.000 

> 40 36.3% 69.2% 

Gender    

Male 46.9% 43.3% 
0.584 

Female 53.1% 56.7% 

Marital Status    

Married 29.2% 43.3% 
0.025 

Nonmarried 70.8% 56.7% 

Highest education obtained    

Without undergraduate degree 30.1% 32.5% 
0.692 

Undergraduate degree or above 69.9% 67.5% 

Working Status    

Employed/self-employed 45.1% 58.3% 
0.044 

Unemployed/Retired/partially retired 54.9% 41.7% 

Having children    

Yes 32.7% 52.5% 
0.002 

No 67.3% 47.5% 

Living in a self-owned property or not    

Living in a self-owned property 45.1% 75.8% 0.000 

+ p-value of the difference between users being interviewed in the cemeteries and parks by using 

Chi-square test. 
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Table 3.  

Bivariate analysis between greenspace attributes and perceived restorativeness. 

  
M(SD) Pleasantness Safety 

Good 

paths 
Aesthetics 

Perceived 

Restorative

-ness 

Parks 3.93 (0.72) 0.440** 0.322** 0.165 0.312** 

Cemeteries 4.01 (1.01) 0.447** -0.027 0.363** 0.347** 

Abbreviations: M(SD), Mean(Standard deviation). 

Note. *p<0.05; **p<0.01.  
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Table 4.  

Summary of multivariate linear regression analyses for variables predicting perceived restorativeness by greenspace typologies. 

Note. *p<0.05; **p<0.01; 
aadjusted for study site, age and gender;  
badjusted for study site, age, gender, marital status, highest education obtained, working status, having children or not and type of 

residential unit.  

 

  

 Parks 

(N1=113) 

Cemeteries 

(N2=120) 

 Model 1a Model 2b Model 1a Model 2b 

Variable B SE B β B SE B β B SE B β B SE B β 

Pleasantness 0.605 0.153 0.385** 0.618 0.154 0.394** 0.486 0.122 0.294** 0.468 0.126 0.283** 

Safety 0.188 0.076 0.216* 0.169 0.077 0.194* -0.125 0.099 -0.099 -0.137 0.105 -0.109 

Good paths -0.117 0.121 -0.090 -0.118 0.124 -0.091 0.269 0.105 0.204* 0.279 0.108 0.211* 

Aesthetics 0.202 0.091 0.191* 0.207 0.096 0.195* 0.296 0.092 0.225** 0.324 0.098 0.246** 

R2   0.265   0.263   0.470   0.453 

F   6.768**   4.322**   16.053**   9.217** 
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Table 5.  

Summary of linear regression analyses for variables predicting perceived restorativeness by social and geographical distances in the 

cemeteries. 

 Cemeteries 

(N2=120) 

 Social connectivity Geographical connectivity 

 Close social connectivitya# 

(n1a=23) 

No social connectivityb# 

(n1b=97) 

Within 800 metersc# 

(n2a=34) 

Beyond 800 metersd# 

(n2b=86) 

Variable B SE B β B SE B β B SE B β B SE B β 

Pleasantness 0.298 0.480 0.171 0.481 0.146 0.291** 0.106 0.380 0.080 0.626 0.157 0.341** 

Safety -0.374 0.432 -0.321 -0.102 0.119 -0.080 -0.017 0.258 -0.013 -0.136 0.128 -0.109 

Good paths 0.871 0.708 0.504 0.247 0.116 0.198* 0.467 0.243 0.469 0.201 0.142 0.132 

Aesthetics 0.271 0.330 0.223 0.367 0.112 0.272** 0.312 0.339 0.176 0.322 0.113 0.263** 

R2   -0.047   0.469   0.265   0.498 

F   0.917   8.06**   1.99   8.01** 

Note. *p<0.05; **p<0.01;  
ausers who had knowledge of or a previous relationship to a deceased person interred in the cemetery;  
busers who had no knowledge of a deceased person interred in the cemetery;  
cusers who resided within 800 meters  from the cemetery;  
dusers who resided beyond 800 meters from the cemetery;  
#adjusted for study site, age, gender, marital status, highest education obtained, working status, having children or not and type of 

residential unit.  
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Figure 1. The map of Edinburgh and images of the four study sites (the map was retrieved from 

www.google.no/maps/).  

Note. Warriston Cemetery (top left); Victoria Park (top right); Morningside Cemetery (bottom left); 

Meadows (bottom right) (the photos were taken by the main researcher during data collection). 
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Figure 2. Analytical approach of the study. 

Note. Solid lines represent the main analysis, while dotted lines represent the sensitivity analysis.  
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