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Parks and town squares can play an important role by offering spaces for cognitive 
restorativeness in urban contexts. Therefore, it is important that these spaces be designed 
in a way that encourages restorativeness. Indeed, their perceived quality should motivate 
users to stay and take advantage of them. Yet, it is not clear whether perceptions as to 
the quality of these spaces is relevant in promoting restorativeness. Thus, the aim of this 
study is to analyze whether elements of environmental quality perceived by users of public 
spaces favor restorativeness both in parks and squares. Environmental and social aspects 
are taken into consideration, since restorative experiences involve cognitive and 
physiological recovery, as well as a component of interaction with the environment. In this 
research, 519 users of 32 urban public spaces—town squares and parks—on the island 
of Tenerife (Spain) participated. Participants evaluated these spaces using four dimensions 
that focused on spaces’ perceived environmental quality: design of spaces, care of spaces, 
social interaction, and presence of sensorial elements. Additionally, we evaluated the 
perceived restorativeness of each space. The results showed that the design of spaces, 
care of the spaces, social interaction, and presence of sensorial elements explain the 
variance in perceived restorativeness, although with different weights for parks and 
squares. We found that perceived quality of a space is a key predictor of its restorativeness. 
This means that maintaining parks and town squares is a relevant task given that they 
contribute to reducing cognitive overload, increasing sustainability, and facilitating health 
care in urban settings.

Keywords: restorativeness, public space, environmental quality, parks, town squares

INTRODUCTION

Today, more than half of the world’s population lives in cities, and forecasts point to an 
increase of three billion by 2050 (UNPF, 2018). However, this growth could lead to socio-
environmental problems such as pollution, waste production, increasing inequality, and declining 
quality of life. It is therefore essential to increase the efficient use of resources, sustainable 
land distribution, and the protection of natural ecosystems in cities. In this context, urbanization 
has the potential to mark a new balance between economic growth, social welfare, and 

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.644763&domain=pdf&date_stamp=2021--16
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.644763
https://creativecommons.org/licenses/by/4.0/
mailto:mlurios@uma.es
https://doi.org/10.3389/fpsyg.2021.644763
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.644763/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.644763/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.644763/full


Ríos-Rodríguez et al. Environmental Quality, Restorativeness, and Public Spaces

Frontiers in Psychology | www.frontiersin.org 2 April 2021 | Volume 12 | Article 644763

environmental care; the pillars of sustainability (UNPF, 2014). 
Among the objectives of Agenda 2030 on Sustainable 
Development, the 11th is focused on actions in increasingly 
urbanized societies to guarantee a healthy life (physical, social, 
and mental) that promotes well-being and favors the development 
of more liveable cities. Promoting equal access to the benefits 
arising from the use of public resources is also among these 
objectives. These benefits include the cognitive restorativeness 
that occurs when we  interact with natural elements.

In order to alleviate increasing inequality and enhance 
environmental quality in cities, it is necessary to maintain and 
improve public spaces. It is therefore vital to understand how 
users of parks or public squares value these physical environments 
to contribute to the improvement of urban policies, planning 
and design, as well as the architecture of urban green spaces. 
Romice et  al. (2017) pointed out that the professionalization 
in design has generated a belief among the population that 
problems related to urban design should be  resolved by policy, 
legislation, and management. Against this background, Dempsey 
and Burton (2012) indicated that community movements, 
supported by research programs on space maintenance, can 
connect citizen participation with the design and management 
of open spaces. Therefore, more evidence is needed on how 
environmental characteristics perceived by users can affect the 
restorative capacity of open urban spaces.

Restorativeness in Public Spaces
The benefits of contact with nature have been repeatedly 
established in both natural and human-made settings 
(McMahan and Estes, 2015; Honold et  al., 2016). There is 
a need to return to the natural and, failing that, to increase 
opportunities to access the benefits of nature in urban 
contexts (Staats et  al., 2010; Emfield and Neider, 2014). 
Moreover, in perceptions of public spaces, there is great 
consensus that restorativeness is associated with certain 
psychological benefits (Hartig et al., 2003; Herzog et al., 2003; 
Galindo and Hidalgo, 2005).

Restorativeness is defined as a process by which diminished 
psychological resources, often caused by stress or emotional 
fatigue, are restored (Hartig et  al., 2001). The restorative 
effect is evidenced by attention and specifically by directed 
attention, since it involves a greater demand of resources 
compared with involuntary attention, the latter being able 
to induce experiences of relaxation while not requiring effort. 
In order to reduce the wear and tear of directed attention, 
environments or tasks that imply a lower demand are required. 
The theory on restorative experience developed by Kaplan 
and Kaplan (1989) is based on the influence of natural 
environments and the cognitive benefits that these spaces 
can favor (Ulrich, 1983; Kaplan and Kaplan, 1989; Grinde 
and Patil, 2009). Korpela and Hartig (1996) developed a 
model in which a restorative environment must have the 
characteristics of (a) avoidance, allowing users of public 
spaces a cognitive and psychological distance from everyday 
life; (b) compatibility, so that users will be  able to carry 
out actions or make decisions based on two aspects: individual 

objectives or inclinations and actions required by the 
environment where the space is located; (c) fascination, 
which causes interest in users but without activating voluntary 
attention, so requiring a low attentional effort; (d) extension, 
which unifies sensations of connection and reach that spaces 
can have on users, making it easier for users to feel immersed 
in the environment and be  predictable; and (e) coherence, 
referring to the impact that the physical arrangement of 
the elements causes on users.

Numerous studies have compared the restorative effect 
of natural spaces with urban spaces and have observed that 
urban spaces have a lower impact on cognitive and 
physiological restorativeness (Hartig and Evans, 1991; Franěk 
et  al., 2018; Grassini et  al., 2019; Ojala et  al., 2019). Yet, 
to the extent that they have natural elements, urban spaces 
also contribute to cognitive restorativeness (Hernández and 
Hidalgo, 2005; San Juan et  al., 2017). Urban environments 
can lead to an overload of stimulation and sustained attentional 
activation, which is why urban spaces with restorative capacity 
can be  key to citizens’ health, especially, considering that 
urban spaces with high capacities for restorativeness can 
be  accessible every day and easy to visit for people who 
live in cities. Indeed, there is ample evidence of the potential 
of urban spaces for restorativeness, such as museums (Kaplan 
et  al., 1993), houses (Scopelliti and Giuliani, 2004), gardens 
(Twedt et  al., 2016), botanical gardens (Carrus et  al., 2017), 
historical-artistic sites (Scopelliti et  al., 2019), or urban 
landscapes (Karmanov and Hamel, 2008). In this sense, 
Staat et  al. (2016) highlighted the importance of examining 
different types of spaces to make comparisons between 
urban and natural ones (for example, green paths vs. 
busy streets).

In summary, the impact of the presence of natural elements 
on the restorative capacity of spaces has been consistently 
demonstrated in various investigations. This restorative capacity 
has been shown in natural settings and in urban ones where 
natural elements are present, especially trees and plants. However, 
while in natural spaces, there is little or no presence of elements 
built by humans; urban spaces in addition to natural elements 
contain varying degrees of built elements. Therefore, two 
questions immediately arise: Is the restorative capacity of urban 
spaces an exclusive product of the presence or absence of 
natural elements? Or is restoration also related to the 
characteristics of built elements?

Analyzing the joint contributions of natural and built elements, 
which are characteristics of parks and squares, is of interest 
for promoting the restorative capacity of public spaces. Research 
in this area has combined the role of urban nature with other 
variables such as type of leisure activities, the environment in 
which spaces are located, and the social context (Staats et  al., 
2010). A multiple influence has been observed. However, there 
is not enough evidence on whether the specific characteristics 
of these spaces, the way in which people perceive or do not 
perceive these characteristics, have an impact on their restorative 
effect. Therefore, it is necessary to analyze to what extent the 
characteristics or attributes of built elements contribute to the 
restorative power of squares and parks.
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Perceived Environmental Quality
The analysis of spaces’ characteristics and attributes and 
especially how they contribute to improving users’ lives 
has been carried out fundamentally from the concept of 
perceived environmental quality. This is a concept that 
addresses the physical conditions necessary to make a space 
habitable and improve people’s quality of life. However, it 
also involves linking psychological processes, as it can 
be  approached from the evaluation that people make of a 
place. In short, environmental quality makes a tangible link 
between environments and people (Bonnes et  al., 1997; 
Bonaiuto et  al., 1999, 2003, 2006; Andrade et  al., 2012; 
von-Breymann and Montenegro-Montenegro, 2019).

The impact of physical conditions, i.e., the quality of spaces, 
on various aspects of the interaction between human beings 
and their environment has been noted in evaluations of places 
related to residential satisfaction, place attachment, or habitability 
(Amérigo and Aragonés, 1990, 1997). Attributes such as noise 
level, neighborhood attractiveness, accessibility, and aspects related 
to maintenance explain satisfaction and attachment in 
neighborhoods (Amérigo and Aragonés, 1990, 1997; Ruiz and 
Hernández, 2014; Ruiz et  al., 2019). In this direction, there is 
a frequent association between elements of environmental quality 
and well-being with several studies on the effects of urban design 
(Kleinert and Horton, 2016; Mangone, 2018), landscapes (Souter-
Brown, 2015) or contact with nature (Corral-Verdugo et  al., 
2011; da Luz Reis et  al., 2011). Other issues associated with 
environmental quality have been the perception of safety and 
security linked to the physical aspects of environments (Sautkina, 
2007) or the emotional qualities associated with sound 
environments (Guillén and López-Barrio, 2007).

In summary, research into environmental quality and its 
effects on users’ preferences and uses of public spaces have 
indicated that increases in quality are linked to increases 
in preference and satisfaction. However, little is known about 
the effect that the quality of built elements has on the 
restorative capacity of spaces, especially as it is in built 
urban spaces that people conduct their daily lives and where 
they really connect with the city in which they live. As 
indicated by Van den Berg et al. (2007), we should investigate 
design and urban planning solutions in cities and their 
green spaces that support restorativeness. Along these lines, 
Peschardt and Stigsdotter (2013) indicated a lack of knowledge 
about which specific characteristics of urban green spaces 
are associated with restorativeness. Therefore, this paper 
aims to provide new information on the effect that perceived 
environmental quality has on users’ restorative experiences 
in these spaces.

One approach to the study of variables related to perceived 
environmental quality was carried out by Bonaiuto et al. (2019) 
based on the concept of urban reputation. This research shows 
that the evaluation of urban environments is multidimensional. 
The authors propose an assessment procedure made up of 27 
subscales that are grouped into 12 dimensions. The results 
obtained show the importance of elements related to 
environmental quality in terms of design, care or maintenance, 
and social interaction.

Other research shows the importance of sensorial elements 
linked to hearing and smell. According to Emfield and Neider 
(2014), the images and sounds of nature are more relaxing 
than urban sounds. However, studies such as those by  
Krzywicka and Byrka (2017) and Payne et  al. (2020) found 
a restorative potential of soundscapes in urban parks, despite 
the juxtaposition of nature sounds (such as birds) and urban 
sounds (such as traffic). Regarding the olfactory sense, some 
works go deeper into the role it can play in urban identity 
(Henshaw et  al., 2016). In particular, Quercia et  al. (2018) 
suggested the connection of odors with basic emotions and 
cognitive associations, specifically showing that unpleasant 
odors have a greater impact on autonomous activity, as well 
as participants’ preference for hedonistic odors. In general, 
it is observed that research that has taken into consideration 
“non-visual” sensorial elements is inconclusive, as well as 
being scarce when linked to restorativeness.

Promising Restorative Urban Areas: Parks 
and Town Squares
Interest in studying green spaces in cities is increasing (Peschardt 
and Stigsdotter, 2013; White et  al., 2013; Wood et  al., 2018). 
Parks in urban areas influence self-informed psychological 
restorativeness, and as Wood et  al. (2018) pointed out, the 
facilities in these spaces and their biodiversity are influential 
features of self-informed psychological restorativeness. Tyrväinen 
et  al. (2014) and Vander Berg et  al. (2014) suggest that the 
size of green spaces and their physical characteristics are relevant 
aspects for restorativeness. In general, the use of parks is 
associated with benefits such as tranquility, solitude, beauty, 
health, recreation, public life, and identity with the community 
(Kocs, 2013). Similarly, views from windows, which include 
views of natural environments also have restorative effects 
(Masoudinejad and Hartig, 2020). The experimental study 
presented by Honold et  al. (2016) also showed the positive 
effect that urban nature has on health. Likewise, Hernández 
and Hidalgo (2005) verified the restorative effect of the presence 
of nature in photographed urban scenes. For all these reasons, 
it can be concluded that introducing natural elements in public 
spaces such as parks or squares is a way of enriching urban 
environments and increasing their restorative potential.

While parks play an important role in improving 
restorativeness and health in general, squares can be  equally 
important. San Juan et  al. (2017) carried out a study focused 
on urban squares where the presence of natural elements (grass, 
trees, water), architecture (variation of the surrounding buildings), 
coherence, and mystery were considered. The results of the 
work supported the restorative effect of squares, improving 
people’s psychological state after passing through an urban 
square. However, results showed no restorative differences 
according to the greenery. The authors argued that it is possible 
that, in urban environments, elements such as greenery or 
water may have less influence.

By contrast, in another study on urban squares, 
Lorenzo et  al. (2016) confirm the relationship between users’ 
preferences and amount of vegetation. However, in this study, 
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the role that the physical structures or the activities of the 
users of squares can play was not considered. Another aspect 
corroborated by previous studies (Purcell et  al., 2001; Galindo 
and Hidalgo, 2005; Tenngart Ivarsson and Hagerhall, 2008) is 
that expected restorativeness from these spaces will influence 
users’ preferences.

Based on a literature review, the general aim of this study 
is to check whether elements of environmental quality perceived 
by users of public open spaces favor restorativeness. Specifically, 
we  first hypothesize that the perceived quality of physical 
elements of parks and squares is positively related to perceived 
restorativeness. A second hypothesis is that parks generate 
higher levels of perceived restorativeness than squares.

MATERIALS AND METHODS

Participants
This research involved 519 users of 32 urban public spaces—
squares and parks—with free use. All participants were residents 
on the Island of Tenerife (Spain). This sample had an age 
range from 18 to 87  years old, with an average of 42.6  years 
old (SD  =  15.75). Table  1 presents the sociodemographic data 
of the study participants.

Spaces Included in the Study
The public spaces evaluated are located in urban areas with 
populations of at least 3,000 inhabitants on the island of Tenerife 
(Spain). Figure  1 shows, through photographs, the various 
parks and squares under study (three squares and three parks).

The 32 spaces that were the subject of this research were 
evaluated by an expert observer using a validated tool (Rosales 
et  al., 2019). This tool makes it possible to check the quantity 
and quality of the physical elements present in a public space 
according to 23 indicators, which are grouped into three main 
dimensions: architectural, functional, and contextual. In addition 
to an evaluation of each dimension, it is possible to obtain 
an overall evaluation combining all three dimensions.

The overall result of the evaluation of urban sites included 
in this work showed no differences [t(30)  =  −1.04, p  >  0.05] 

between the two types of spaces—20 squares and 12 parks. 
Also, it was tested whether there were significant differences 
between squares and parks for each of the dimensions. No 
significant differences were found for the functional and 
contextual dimensions with both types of spaces showing a 
similar evaluation in functional and contextual elements. Thus, 
at the functional level, the squares and parks in this study 
were characterized by a shortage of toilets, the presence of 
traditional waste collection bins, the presence of some sculptures 
in the interior, having mostly shared benches and outdoor 
seating, and including prominent signage on regulations and 
flora. On a contextual level, both spaces had a good level of 
lighting at night, an adequate level of security due to the 
presence of surveillance signs, visibility from the outside, access 
for security vehicles and the absence of mostly dark areas, 
and a good level of cleanliness and physical order. However, 
in the architectural dimension, there were differences between 
squares and parks [t(30)  =  −5.11, p  >  0.001]. In Table  2, a 
detailed description of the architectural elements for each type 
of urban space is presented. We tested whether each architectural 
feature was different depending on the type of public space 
and found that green and/or landscaped areas were larger in 
parks than in squares [t(30)  =  −4. 63, p  <  0.001], the type 
of vegetation was also larger [t(30)  =  −2.63, p  <  0.05], and 
the size distribution of areas for children, for sports, and for 
animals was significantly larger in parks than in squares 
[t(30)  =  −7.28, p  <  0.001] as well (Table  2).

Based on these findings, analyses were carried out according 
to the type of space. Thus, in the results of this research, a 
subsection is presented for squares and another for parks.

Study Design
The design of this study is predictive (Ato et  al., 2013) as its 
purpose is to analyze the existence or not of a relationship 
between variables in order to determine or explain behavior. 
For this purpose, a survey methodology was used by which 
participants evaluated the spaces. We used four variables focused 
on perceived environmental quality: design of spaces, care of 
spaces, social interaction, and presence of sensorial elements 
(predictive variables). Additionally, the perceived restorativeness 
was evaluated (criterion variable).

Materials and Instruments
A questionnaire was developed in three parts: (1) scale of 
perceived environmental quality, (2) scale of perceived 
restorativenes, and (3) sociodemographic variables.

The scale of perceived environmental quality is an adaptation 
based on the scales proposed by Ruiz and Hernández (2014), 
Bonaiuto et  al. (2019), and Ruiz et  al. (2019). It is composed of 
four dimensions with 21 items in total, with a Likert-type response 
scale from one to five, with 1 “Totally disagree” and 5 “Totally 
agree.” Specifically, this scale included the following variables:

 - Design of spaces subscale is composed of seven items and 
whose internal consistency, measured with Cronbach’s α, was 
0.72. This evaluation includes aspects related to signposting, 
accessibility, and waste disposal, as well as the presence of 

TABLE 1 | Percentage of sociodemographic variables.

Gender Men 44.3%
Women 55.7%

Educational level No studies 2.7%
Primary education 16.7%
Secondary education or vocational training 36.3%
Studying at university 7.2%
Completed university studies 37.1%

Current work Working 64.2%
Unemployed 13.1%
Studying in some way 11.6%
Retired 11.1%

Marital status Married or living with their partner 64.2%
Single and/or not living with a partner 24.1%
Separated or divorced 8.1%
Widowed 3.6%
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green spaces, places for free use, and aspects of the layout. 
For example, on this scale, the following items are used: “The 
different areas of this space are well signposted and connected” 
or “The transit or passage areas and interior paths of this place 
are wide enough.”

 - Care of space subscale consists of six items and with an internal 
consistency of 0.84. Care of space is understood as the general 
conditions of maintenance and cleanliness of the place, both 
green areas and architectural elements, and is related to the 
external appearance of public spaces. Among the items 
included in this scale are, for example: “The maintenance of 
green and nature areas is correct” or “The level of cleanliness 
of this place, in general, is adequate.”

 - Social interaction subscale is composed of four items with 
an internal consistency of 0.77. Social interaction is defined 
as the perceived quality of relationships with other users 

in public spaces and the possibilities of contact that these 
spaces promote. An example of the issues raised on this 
scale is “The attitude of users of this place makes me 
feel comfortable.”

 - Presence of sensorial element subscale has four items and with 
an internal consistency of 0.75 This instrument includes aspects 
related to auditory and olfactory senses. Some examples of the 
items used are: “In this place, you  can appreciate pleasant 
sounds” or “In this place, you can perceive pleasant smells.”

The Restorative Capacity scale, translated into Spanish and 
used by Ruiz and Hernández (2014) and Negrín et  al. (2017) 
from the original scale proposed by Berto (2005), which, in turn, 
was developed as a reduced version of Korpela and Hartig’s (1996) 
Perceived Restorativeness Scale (PRS), is composed of five items 
whose response scale is Likert type from one to five, with 1 

FIGURE 1 | Photographs of parks and squares.
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being “Totally disagree” and 5 “Totally agree.” The internal 
consistency was 0.82. For example, this scale includes the following 
items: “This place lets me forget my everyday responsibilities, 
feel relaxed, and lose myself in my own thoughts” or “I feel 
comfortable here because it’s easy to find my way around this place.”

With respect to sociodemographic variables, information 
was collected from participants on their gender, educational 
level, current work, and marital status.

Procedure
Participants answered the questionnaire inside or near the 
public space that was to be  evaluated. A group of five 
experienced interviewers were responsible for collecting the 
data. For this, the interviewers collected the data, in public 
spaces (squares and parks) at different times of the week 
(weekday vs. weekend) and at different time slots (morning/
evening). Data were collected from January to early March 
2020. For this work, interviewers used both the paper and 
pencil and the digital version of the questionnaire, using 
their own phone or tablet for the latter.

Before completing the questionnaire, the interviewers informed 
participants of the objective of the research and explained to 
them why their collaboration was essential. They also guaranteed 
the anonymity of participants’ responses and confidentiality 

of the information provided. To complete the questionnaire, 
the interviewer first read out the various items to the participant. 
Second, based on their responses, the interviewer marked the 
answers in the printed or digital version of the questionnaire. 
Finally, participants were thanked for their collaboration, and 
each participant was asked to indicate if he  or she consented 
to the use of his or her answers for research purposes. The 
completion time ranged from approximately 20–40  min.

Data Analysis
Data analysis was carried out using IBM SPSS Statistics 
software, version 21. In this study, the internal consistency 
of the different scales was calculated. Moreover, the average 
for each variable was calculated from the different items 
that make up the various subscales used. In addition, the 
descriptive statistics (mean, standard deviation, and response 
range) of all the variables and the correlations between them 
were calculated. Several one-factor analyses of variance 
(ANOVA) were conducted to examine whether there were 
differences among participants based on sociodemographic 
data. Finally, it was checked, through a regression analysis, 
if the elements of perceived environmental quality favored 
perceived restorativeness.

TABLE 2 | Description of evaluated architectural elements of squares and parks through the observation tool.

Architectural features Architectural elements Square Parks

Description M* Description M*

Green and/or landscaped 
areas

Size Small

(<100 m2)

3.83 Large

(>500 m2)

7.22

Type of vegetation Lawn—grass

Flowers—plants

Shrubs

Trees

Small variety of different 
vegetation types

7.0 Wide variety of different vegetation 
types

9.38

Children’s, sports and 
animal areas

Size Small (<100 m2) 1.78 Medium

(100—500 m2)

and Large (>500 m2)

6.8

Accesibility Open/closed enclosure

Presence of private/transitable areas

Presence of steps

Access and transit for persons with reduced 
mobility

Open spaces, 100% 
walkable, with stairs and 
few limitations for people 
with reduced mobility

5.98 Open spaces, with impassable 
areas, no steps, and some 
limitations for people with reduced 
mobility

6.78

Perspective—sense of 
spaciousness

Enclosed by:

Natural elements

Buildings

Mixed

Mixed enclosure 5 Enclosed by natural elements 4.2

Pedestrian circuit in the 
public space

Pavement condition

Visually attractive for walking

Difficulty of walking

Weather protection elements (e.g., high-canopy 
trees, pergolas, etc.)

Adequate pavement with 
no major walking 
difficulties. Visually 
unattractive with some 
protective elements

6.25 Pavement could be improved with 
some walking difficulties. Very 
visually attractive with numerous 
protective elements

5.7

*Average rating of architectural features (scale of 1–10).
The first column presents the general architectural features included in the validated tool (Rosales et al., 2019), and the second column presents the architectural elements assessed 
for each of the architectural features. The next two columns—squares and parks—show, on the one hand, the description for both types of space for each architectural feature 
evaluated and the average score obtained for each architectural feature.
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RESULTS

We analyze normality based on typical scores and multivariate 
outliers with the Mahalanobis distance, eliminating five outliers. 
The remaining analyses were carried out with 514 valid cases, 
of which 331 participants were interviewed inside or near 
squares and 183 participants inside or near parks.

First, we  compared the scores of parks and squares on the 
predictor variables and on the criterion variable. Table 3 shows 
the differences between the two types of public spaces in three 
of the predictor variables (design of spaces, care of spaces, 
and presence of sensory elements) and in the criterion variable 
(perceived restorativeness) of the research.

Sociodemographic Variables and 
Predictors: Squares
We analyzed the descriptive statistics for the different study 
variables focused on perceived environmental quality: design 
of spaces, care of spaces, social interaction, and presence 
of sensorial elements. The correlation between the variables 
in this study are also calculated. In Table  4, we  present 
the descriptive statistics and the correlations between the 
predictor variables.

Table  4 shows how the design of spaces is significantly 
and positively related to the care of spaces, social interaction, 
and presence of sensorial elements. The care of spaces is also 
significantly and positively related to social interaction and 
presence of sensorial elements. Social interaction is significantly 
and positively related to the presence of sensorial elements.

Likewise, we  analyzed whether there were differences in 
the predictor variables (design of spaces, care of spaces, social 
interaction, and presence of sensorial elements) according to 
the sociodemographic data collected in the questionnaire (gender, 
educational level, current work, and marital status).

 - Gender: No differences were identified for design of spaces, 
care of spaces, and social interaction. However, there were 
differences in the predictor variable presence of sensorial 
elements [F(1,329) = 9.26; p < 0.01]. Specifically, men have a 
higher valuation for sensorial elements (3.40) in one type of 
spaces—squares—compared with women (3.11).

 - Educational level: No differences were identified for care of 
spaces and presence of sensorial elements. However, for the 
predictor variables design of spaces [F(4,326) = 2.43; p < 0.05] 
and social interaction [F(4,326) = 2.71; p < 0.05], significant 
differences were observed. In this sense, when analyzing these 
in greater depth by means of tests with Tukey’s HSD 
adjustment, it is observed that for the design of spaces, the 
differences disappear, while for social interaction, differences 
are observed between users with primary education (3.79) 
and those with university studies (3.44).

 - Current work: No differences were identified for the design 
and care of spaces. Differences were found for social 
interaction [F(3,327) = 7.89; p < 0.001] and presence of 
sensorial elements [F(3,327) = 5.09; p < 0.01]. Specifically, 
from tests with Tukey’s HSD adjustment, differences are 
observed in the perception of social interaction in squares 
between retired participants (4.11) and the rest of the 
groups (working, 3.55; unemployed, 3.64; studying in some 
way, 3. 4, in terms of the presence of sensorial elements). 
Using Tukey’s HSD adjustment test, differences are 
observed, on the one hand, between those who are retired 
(3.54) compared with those who are working (3.19) and 
those who are studying (2.92) and, on the other hand, 
between those who are unemployed (3.45) and those who 
are studying (2.92).

 - Marital status: no differences were identified for design of 
spaces, care of spaces, and presence of sensorial elements. 
However, there are differences in social interaction 
[F(3,327)  =  4.09; p  <  0.01]. In particular, from Tukey’s 
HSD adjustment test, it is observed that widowed 
participants (4.07) rate the social interaction of the spaces 
more highly than single users and/or those not living with 
a partner (3.40).

Sociodemographic Variables and 
Predictors: Parks
We calculated the descriptive statistics for design of spaces, care 
of spaces, social interaction, and presence of sensorial elements. 
Furthermore, the correlations between the independent variables 
in this study were calculated. In Table 5, we present the descriptive 
statistics and the correlations among the predictor variables.

Table  5 shows that, in parks, the study’s predictor variables 
are significantly and positively related to each other, just as 
they are in squares.

Additionally, the same as for the squares, we  analyzed 
whether there were differences in the predictor variables 
(design of space, care of spaces, social interaction, and presence 
of sensorial elements) based on the sociodemographic data 
(gender, educational level, current work, and marital status).

 - Gender: No differences were observed in the variable design 
of spaces, care of spaces, social interaction, and presence of 
sensorial elements.

 - Educational level: No differences were identified for design 
of spaces, care of spaces and social interaction. By contrast, 
for the presence of sensorial elements [F(3,179) = 4.24; 

TABLE 3 | ANOVAs PV and CV.

M df F

Design of 
spaces

Squares 3.56
(1,513) 90.39***

Parks 4.14

Care of spaces
Squares 3.26

(1,513) 19.09***

Parks 3.64
Social 
interaction

Squares 3.63
(1,513) 3.71

Parks 3.78
Presence of 
sensorial 
elements

Squares 3.23
(1,513) 56.67***Parks

3.85

Perceived 
restorativeness

Squares 3.47
(1,513) 45.08***

Parks 4.02

***p < 0.001.
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p < 0.01] significant differences were observed. Specifically, 
when analyzing these differences in greater depth by 
means of Tukey’s HSD test, it is observed that there are 
differences for the presence of sensorial elements between 
participants who are studying at university (3.08) 
compared with those who have secondary education or 
vocational training (4.03) and those who have completed 
university studies (3.89).

 - Current work: As with the squares, no differences were 
identified for the design of spaces and care of spaces. However, 
there are differences in social interaction [F(3,179) = 3.19; 
p  <  0.05] and the presence of sensorial elements 
[F(3,179) = 3.47; p < 0.05]. Specifically, based on Tukey’s HSD 
test, it is observed, on the one hand, that the differences in 
social interaction disappear. On the other hand, regarding 
the presence of sensory elements, the group of participants 
who are studying (3.25) has a lower perception of this type 
of elements compared with those users who are working 
(3.92) or unemployed (4.01).

 - Marital status: No differences were identified for the variables 
of design of space, care of spaces, social interaction, and 
presence of sensorial elements.

Perceived Restorativeness: Squares and 
Parks
We calculate the descriptive statistics for the perceived 
restorativeness. Moreover, we calculate the correlation between 
the variables (predictors and criterion) in this study. In 
Table  6, we  present the descriptive statistics and the 
correlations between the dependent variable and the 
predictor variables.

Table  6 shows that the perceived restorativeness for both 
squares and parks are significantly and positively related to 

the predictor variables (design of spaces, care of spaces, social 
interaction, presence of sensorial elements).

Furthermore, we  examined whether there were differences 
in the criterion variable (perceived restorativeness) based on 
the sociodemographic data (gender, educational level, current 
work, and marital status).

 - Gender: No gender differences were identified in either of the 
two types of spaces—squares and parks.

 - Educational level: No differences were identified for perceived 
restorativeness between participants surveyed inside or near 
the squares. However, significant differences were found in 
parks [F(3,179)  =  2.93; p  <  0.05]. When analyzing these 
differences in greater depth by means of Tukey’s HSD test, it 
is observed that they disappear.

 - Current work: No differences were identified for either squares 
or parks.

 - Marital status: There are no differences in perceived 
restorativeness between the participants surveyed in either 
type of space, squares, or parks.

Likewise, based on the correlations observed between predictor 
variables (design of space, care of spaces, social interaction, 
presence of sensorial elements) and the perceived restorativeness, 
we  performed a multiple linear regression with the stepwise 
method for both types of urban public spaces.

With respect to the squares, we  assessed whether the 
sociodemographic variables (gender, educational level, current 
work, and marital status) as well as the predictor variables 
explain perceived restorativeness. This analysis yields three 
models where, in the third one, social interaction, design 
of spaces, and care of spaces predict the perception of 
restorativeness significantly [F(3,327)  =  87.01; p  <  0.001]. 
Thus, neither the presence of sensorial elements nor the 

TABLE 5 | Descriptive statistics and correlations of predictor variables for parks.

M Standard deviation 
(SD)

1 2 3 4

1. Design of spaces 4.14 0.64 -
2. Care of spaces 3.64 1.01 0.65** -
3. Social interaction 3.77 0.78 0.40** 0.33** -
4. Presence of 
sensorial elements

3.86 0.94 0.53** 0.48** 0.37** -

**p < 0.01.

TABLE 4 | Descriptive statistics and correlations of predictor variables for squares.

M Standard deviation 
(SD)

1 2 3 4

1. Design of spaces 3.56 0.68 -
2. Care of spaces 3.26 0.89 0.45** -
3. Social interaction 3.63 0.80 0.44** 0.22** -
4. Presence of 
sensorial elements

3.24 0.86 0.40** 0.29** 0.47** -

**p < 0.01.
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sociodemographic variables predict the value of our 
criterion variable.

This final model complies with the assumptions of normality, 
non-colinearity and independence of the residual. Specifically, 
the assumption of normality has been checked from an analytical 
study of the normality of the residuals by means of the 
nonparametric Kolmogorov-Smirnov test (Z of K–S  =  0.76; 
p  >  0.05). Regarding the assumption of noncolinearity, both 
the tolerance statistic and the variance inflation factor (VIF) 
statistic were used as the procedure for detecting multicolinearity. 
The results of these are presented in Table  7, observing that 
for the three independent variables of the model (design of 
spaces, care of spaces, and social interaction), the tolerance 
statistic is greater than 0.10, and the variance inflation factor 
(VIF) is less than 10. Furthermore, in the definitive model, 
through the Durbin-Watson statistic test, the assumption of 
independence of the residual is fulfilled, as a value between 
1.5 and 2.5 (1.78) is obtained.

Once the assumptions of the regression analysis were verified, 
we observed that three of the four independent variables showed 
a statistically significant weight. Table  5 also includes the 
standardized coefficients (β), p-values and partial correlations.

In short, in the final model, social interaction, design of 
spaces, and care of spaces explain 44% of the variance in the 
restorative capacity perceived by participants interviewed inside 
or near the squares.

In relation to the parks, we analyzed whether sociodemographic 
variables (gender, educational level, current work, and marital 
status) and the predictor variables explain perceived restorativeness. 
This analysis yields six models where, in the last one, the level 
of studies studied at university, completed university studies, 
the design of spaces, the care of spaces, the social interaction, 
and the presence of sensory elements predict significantly the 
dependent variable [F(6,177) = 41.27; p < 0.001]. On the contrary, 
the rest of the sociodemographic variables do not predict the 
value of our criterion variable.

This final model, as with the squares, complies with the 
assumption of normality of the residuals (Z of K–S  =  1.11; 
p  >  0.05), the assumption of independence of the residual 
(Durbin-Watson statistic test  =  1.97), and the assumption of 
noncolinearity (Table 8). Once the assumptions of the regression 
analysis were verified, we  observed that two groups of users 
according to their level of education and all the independent 
variables showed a statistically significant weight. Table  8 also 
includes the standardized coefficients (β), p-values, and 
partial correlations.

In summary, completed university studies, studying at 
university, design of spaces, care of spaces, social interaction, and 

presence of sensorial elements explain 57% of the variance in 
the restorative capacity perceived by participants interviewed 
inside or near the parks.

DISCUSSION

This paper contributes to research into the effects that the 
perceived quality of public spaces can have on perceived 
restorativeness. The results obtained confirm our first hypothesis 
that the perceived quality of the physical elements of parks 
and squares is positively related to their restorative 
capacity perceived.

The results of the study show that the design and care of 
spaces, as well as the presence of sensorial elements are more 
present in parks than in squares. Valera et  al. (2018) point 
out that the quality and good functioning of a public space 
can be  assessed according to the diversity of uses it allows. 
In this sense, squares are wide, open public spaces, where 
we  find elements such as benches, statues, monuments, etc. 
They usually serve as a cultural representation of cities, as 
well as a meeting place for people. In these spaces, users sit, 
stroll, or spend time, making them functional places that favor 
social contact. As for parks, they fulfill a recreational function, 
and this is reflected in their layout and elements. They generally 
have green areas (gardens and trees, water fountains, etc.) and 
offer a greater number of services and possibilities of use than 
squares (sports practice, playgrounds, etc.). This distinction 
means that the elements that make up parks are greater in 
number and more diverse. It is not surprising that the scores 
in the dimensions of design, care, and presence of sensorial 
elements are higher for parks. However, no differences are 
found in social interaction, concluding that both parks and 
squares offer equivalent possibilities to develop social life.

There are also differences according to the sociodemographic 
variables on the quality elements evaluated (design, care, social 
interaction, and presence of sensorial elements). However, when 
introducing the sociodemographic variables in a first step of 
the regression model on perceived restorativeness, the variance 
explained is low, if not null. The hypothesis of a greater 
perceived restorativeness capacity in parks than in squares is 
also confirmed. This result is attributed to the greater presence 
of green areas in parks. Tyrväinen et  al. (2014) reported that 
even in short visits, urban forests (with a greater presence of 
nature) provide greater psychological benefits than large urban 
parks. Moreover, the perceived availability of nearby green 
spaces on their own is associated with improvements in self-
reported quality of life (Hipp and Ogunseitan, 2011). 

TABLE 6 | Descriptive statistics and correlations of the dependent variable for squares and parks.

M Standard 
deviation (SD)

1 2 3 4

Perceived 
restorativeness

Squares 3.47 0.90 0.55** 0.33** 0.57** 0.39**

Parks 4.02 0.87 0.65** 0.65** 0.48** 0.52**

1. Design of spaces; 2. Care of spaces; 3. Social interaction; 4. Presence of sensorial elements.
**p < 0.001.
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Additionally,  studies in immersive virtual environments have 
shown differences between parks and squares when manipulating 
physical aspects of the environment such as the enclosure of 
these areas. In the case of squares, an enclosed spatial layout 
positively affects restorativeness. However, in parks, this same 
condition is inversely related to restorative capacity (Tabrizian 
et  al., 2018). In line with this work, it is worth noting that 
our results revealed that there are differences in the impact 
that environmental quality conditions have on perceived 
restorativeness. To test this effect, stepwise regression models 
were applied to control for the effect of sociodemographic 
variables. Specifically, we obtained two models in which different 
dimensions of environmental quality explain perceived 
restorativeness in urban open-use spaces. For squares, 
we observed that higher scores in social interaction and spaces 
design and care, predict higher perceived restorativeness level. 
The coefficients indicate a higher weight mainly of social 
interaction and design of spaces. Regarding parks, we observed 
that higher scores in spaces’ care and design, social interaction, 
and presence of sensorial elements lead to higher levels of 
perceived restorativeness. In this case, the greatest weight is 
given to the importance of park maintenance as the first factor. 
The comparison of the two models shows that there is a 

relationship between the elements of environmental quality 
and perceived restorativeness. The question that arises is to 
analyze whether these models are comparable. Both squares 
and parks have in common a significant weight in the design 
of spaces. These data are relevant if we consider other research 
on the role that the design of squares and parks plays on 
users’ preferences (Korpela and Hartig, 1996; Korpela et  al., 
2008, 2010) as well as on variables such as vitality (Anderson 
et  al., 2017). This finding is in line with other studies that 
highlight that aspects related to design, such as the layout of 
urban streets, are associated with social interaction and a sense 
of community (Wood et  al., 2008).

Regarding differences, it was observed that care of spaces 
is more important in parks than in squares. Given that parks 
have a greater presence of natural elements, whether lawns, 
gardens, or trees, it is assumed that the maintenance of these 
areas should be  continuous over time. To the contrary, a 
lack of conservation is evident in a shorter period of time 
than in the case of built elements. In addition, recreational 
areas, such as a playground or a sports field, also require 
supervision to be  kept in optimal conditions. These aspects 
of care are closely related to the perception of hazards and 
risks. In this sense, Valera et  al. (2018) point out the effect 

TABLE 7 | Output of the perceived environmental quality regression on perceived restorativeness—squares.

Non-standardized coefficients Standardized 
coefficients 
and p-value

95% confidence Interval Partial 
correlations

Colinearity statistics

B SE β Lower limit Higher limit Tolerance VIF

Constant −0.33 0.22
Social interaction 0.46 0.05 0.41*** 0.35 0.56 0.44 0.81 1.24
Design of spaces 0.43 0.06 0.33*** 0.30 0.56 0.34 0.68 1.48
Care of spaces 0.09 0.05 0.09* 0.01 0.19 0.11 0.80 1.25
Adj R2 0.44

*p < 0.05; ***p < 0.001.

TABLE 8 | Output of the perceived environmental quality regression on perceived restorativeness—parks.

Non-standardized coefficients Standardized 
coefficients 
and p-value

95% confidence Interval Partial 
correlations

Collinearity statistics

B SE β Lower limit Higher limit Tolerance VIF

Constant 0.13 0.31
Completed 
university studies

−0.18 0.16 −0.06 −0.50 0.15 −0.08 0.91 1.10

Studying at 
university

−0.30 0.10 −0.16** −0.49 −0.11 −0.23 0.91 1.10

Design of spaces 0.38 0.10 0.27*** 0.19 0.56 0.29 0.49 2.02
Care of spaces 0.26 0.06 0.30*** 0.15 0.37 0.32 0.53 1.89
Social interaction 0.26 0.06 0.23*** 0.14 0.38 0.30 0.79 1.27
Presence of 
sensorial 
elements

0.14 0.06 0.15* 0.03 0.25 0.18 0.63 1.59

Adj R2 0.57

*p < 0.05; **p < 0.01; ***p < 0.001.
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that spaces’ care factors (vandalism, inadequate lighting, or 
the presence of litter, for example) have on perceptions of 
insecurity and a subsequent reduced use of parks and squares. 
In this same study, the authors allude to the fact that the 
self-perceived most vulnerable groups (the elderly and women) 
may be  less present in order to avoid risks or dangers. On 
the other hand, it is concluded that maintaining parks in 
optimal conditions invites the use of these spaces, favoring 
a more democratic use, as well as the enjoyment of more 
restorative experiences.

Another difference observed between the regression models 
was that the presence of sensorial elements only contributes 
to explained variance in parks. We  associate this result 
with the fact that sounds associated with nature tend to 
be  perceived more favorably than urban sounds (Krzywicka 
and Byrka, 2017), as well as the association that certain 
“natural” smells (bees wax, summer air) have with basic 
hedonic emotions (Glass et al., 2014). In this case, we consider 
that the presence of green areas intensifies the sensorial 
experience, and therefore, it could explain why it has a 
greater weight in the predictive model of parks. Since the 
presence of sensorial elements has been less studied, it 
would be  advisable to analyze in greater depth what 
contributions sensorial elements make to restorativeness, 
including perceptive and objective measures with respect 
to dimensions such as noise or air quality. Enhancing the 
positive effects of public spaces includes favoring 
opportunities like the enjoyment of a good climate in the 
region, the aesthetic experience, and generation of sensorial 
enjoyment (Gehl, 2014).

Finally, with regard to the differences between the predictive 
models for parks and squares, it was observed that in the 
case of squares, the dimension of social interaction is emphasized. 
On the one hand, this indicates that the function of exchange 
and social encounter contributes significant value to the perceived 
restorativeness. On the other hand, squares can be representative 
of a higher quality of urbanism, in that they reflect a greater 
experience of social life. All this makes the role of social 
interaction more relevant to urban life in squares, which is 
consistent with other works (Galindo and Hidalgo, 2005; 
Peschardt et  al., 2012). However, despite the social dimension 
being relevant in the perceived restorativeness experience, it 
has been an issue scarcely addressed in previous studies (Collado 
et al., 2017). In addition to this effect on perceived restorativeness, 
the literature emphasizes that superficial contacts between 
neighbors and perceived cohesion within neighborhoods are 
influenced by the availability of green and public spaces 
(Kaczynski and Henderson, 2007; Hayley et  al., 2014).

In conclusion, it is necessary to provide some indications 
regarding interventions to improve parks and squares. In 
this sense, a commitment to urban design is useful for 
both spaces. This type of intervention can produce, among 
other effects, facilitation of welfare activities, promotion of 
community life, increased perceptions of vitality, connection 
with others, and greater use of public spaces (Anderson 
et  al., 2017). Regarding the promotion of physical activity, 
the impact of urban design has also been verified. 

Branas et  al. (2011) and Cohen et  al. (2014) pointed out 
that the inclusion of green areas or small parks in empty 
spaces is a facilitator of physical exercise. Another element 
of design that is suggested by these results is the inclusion 
of green areas. In accordance with other works, the presence 
of plants, water or trees provide restorative benefits (Hunter 
and Askarinejad, 2015). This measure would help urban 
squares to gain a greater restorative potential. Focusing, 
therefore, on the improvement of squares, it is also concluded 
that the inclusion of natural elements could favor sensorial 
elements that broaden the perceived restorativeness. 
Specifically, more effort should be  invested in considering 
the sociopetal properties that tend to keep people together 
and encourage social interaction. This distinctive feature of 
squares favors urban vitality, a quality that places people 
at the center of the design of public spaces and can 
be  associated with benefits such as an increased sense of 
belonging, neighborhood identity, or a sense of community.

These findings on spatial design and interaction go in the 
direction of the new urban planning strategies catalogued as 
New Urbanism (Calthorpe and Fulton, 2001). Public and 
pedestrian traffic, the size of neighborhoods, the proportion 
and distribution of housing and commercial areas, and the 
inclusion of green spaces and the preservation of trees are 
strategies that influence the development and maintenance of 
a sense of neighborhood (Youngentob and Hostetler, 2005). 
As well as fostering a sense of community, these strategies 
adopt a conservation role for the environment in building 
practices. As Gehl (2014) argues, public spaces must be  vital 
places, and the presence of other people is a promise of social 
interaction. A dynamic city offers urban life where recreational 
and social activities take place, but also pedestrian traffic, so 
that it feeds back by attracting flows of people.

This study is not without its limitations. First, although 
data collection was carried out at similar times of the day to 
avoid fluctuations, collecting data at different times of the week 
(weekday vs. weekend), different time slots (morning/evening/
night), and the time spent by interviewers at the sites (1–3  h) 
would have offered a more representative range of responses. 
Second, this is a transversal work that provides descriptive 
knowledge of the relationship between environmental quality 
and perceived restorativeness. However, longitudinal analysis 
would complement the results, allowing us to assess whether 
the frequency of attendance or use of public spaces has any 
effect on restorativeness.

Regarding future research lines, social interaction is associated 
with perceived restorativeness. Therefore, the role of place 
attachment, which implies the development of affective ties 
with public spaces, should be  taken into account. It would 
also be valuable to note the differences according to the cultural 
framework in which studies take place. Likewise, it would 
be  interesting to check the effect of the size of the public 
space on the restorative experience. In this sense, the works 
of Hunter and Askarinejad (2015) and Mayne et  al. (2015) 
stand out, as they point out greater effects on physical and 
mental well-being in smaller parks than in larger ones. 
Furthermore, within the challenges of sustainability, in cities 
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where atmospheric pollution, waste generation, and the greater 
demand for natural resources are more present, the intervention 
and integration of restorative spaces makes more sense. Therefore, 
it would be  relevant to see to what extent small interventions 
in parks and squares have on the restorativeness of these spaces.

Our findings argue that cities offer opportunities for 
restorativeness through their public spaces. Specifically, it is 
verified that parks and squares with suitable designs and offering 
possibilities of social interaction can contribute experiences of 
perceived restorativeness to users. These perceived restorative 
experiences will promote the recovery of psychological resources 
such as attention, positive moods, and stress reduction, enabling 
a healthier life in cities.
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