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Abstract

Urbanization has grown during the last decades, with an increase in population concentrated in
cities. The World Health Organization predicts that by 2030 three of every five people of the
worldwide population will live in an urban area. This phenomenon creates the so-called “compact
cities”, which are characterized by the opposition of buildings and roads with limited space to insert
green and natural space. In this scenario, cities are usually relatively nature-poor, and the loss of
green urban space likely leads to less contact with the natural world for urban dwellers. It is known
that the natural environment could provide important advantages, and the loss of contact with this
type of environment has potential negative impacts on the quality of life, well-being, and health
status of the population. Several Authors found several improvements in health and well-being after
the use of green urban space. In fact, the use of green urban space demonstrated stronger benefits
for mental health and stress reduction, in comparison with other pathways. A study assessed that
among people who regularly use green urban spaces, the decrease in self-reported symptoms of
depression is influenced by the proximity of the natural environment from home. Another
important benefit was related to the decrease in the risk of cardiovascular disease, and the number
of hospitalization and self-reported heart diseases were lower in people who live in areas with the

presence of green space.

In general, exposure to green urban space is linked to a reduction in mortality rates, due to the
promotion of a healthy lifestyle. In fact, green urban space could be an optimal environment in
which to perform physical activity. Undertaking regular physical activity is one of the major
determinants of health. The benefits of exercise have been widely demonstrated through a wide

range of studies. Benefits are linked to the treatment and prevention of most chronic and non-
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communicable diseases, that are not contagious, but they are usually long-lasting, with slow
progress, and are typically a result of environment, genetics, or poor lifestyle. Regular physical
activity could reduce mental health problems, such as anxiety, or improve the executive functions
of the brain, such as plan, or organizing. The World Health Organization proposed to improve
physical activity programs through the implementation of interventions in green urban spaces.

Green urban space provides a safe, accessible, and attractive place to perform physical activity.

In connection with this, the present thesis has had the objective of investigating these topics
through three lines of research. The first part focuses on introducing the topic with an overall state
of the art regarding the importance of green urban and physical activity in the natural environment.
In addition, this topic was discussed also in light of the results of two systematic reviews that
investigated the most popular type of activities performed in green urban spaces (study 1) and the
benefits of physical activity done in the natural environment (study 2). In study 1 emerged that the
most popular activities were walking and the use of fitness outdoor equipment, while study 2
confirms the positive effects of projects carried out in natural environments (both green and blue

spaces).

The second part discusses the relationship between the use of green urban space and mental and
physical health, through questionnaires (study 3, study 4, study 5, and study 6). In particular, study
3 analyzed the attitude toward green space in two ltalian regions: Veneto and Emilia-Romagna, to
understand what are the motivations that drive people to use this type of environment and highlight
how the best attitude found in Emilia-Romagna can be attributed to the best territorial policies. In
fact, in this region, there were more projects and initiatives to improve and sensibilize the
importance of visiting and using green urban space. Study 4 focused on the effects of restoration
after visiting green urban spaces. The questionnaire was administered in four European cities

(Barcelona, Doetichem, Stoke-on-Trent, and Kaunas) to investigate the feelings after doing different
11



types of activities (such as practicing sports, walking, playing with children, or relaxing) in people
with different levels of mental health. The study showed that the best benefits of practicing these
activities were found in the subjects who had poorer mental health than those who had better
mental health. Study 5 and study 6 were about the project “The moving park project” carried out
by the Municipality of Bologna with the AUSL and the local sports societies. The project provided
the administration of free supervised physical activity by qualified instructors to citizens within
Bologna’s Park during the spring-summer time. In particular, study 6 assessed the impact of COVID-
19 on the project and participants’ health and well-being. From the questionnaires emerged the
importance of territorial and local policies in helping people to understand the importance of green
urban space (study 3), the positive effects of restoration for people with poorer mental health (study
4), the benefits in terms of stress reduction and increased psychological well-being of project carried
out in parks (study 5), and the importance of this type of project also after the COVID-19 pandemic

situation (study 6).

The third part discusses the effectiveness of physical activity performed in green urban spaces on
mental and physical health and compares these results with the effectiveness of PA done in an
indoor space (study 7, study 8, study 9, and study 10). In study 7 the motivations for using
Arcoveggio park (Bologna) were analyzed, together with the amount of physical activity done. From
the results of this study emerged that usually, people who performed physical activity individually
at the park did not achieve the goal of 150 minutes/week proposed by the World Health
Organization, but if active commuting was added, more people achieved the goal. In study 8 the
effectiveness of a period of Nordic walking training was observed. Nordic walking is usually
proposed as a rehabilitative kind of physical activity but from this study emerged its positive effects
also for the non-clinical population. While in study 9 the effects of the period of Nordic walking

training were compared to a period of resistance training in indoor spaces. Nordic walking seemed
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to be more effectiveness for men than indoor resistance training, highlighting the beneficial effects
of outdoor activity. Finally, in study 10 the effectiveness of a period of the walking program was

assessed, in women over 65 years.

From this study emerged that walking could be a good strategy for the elderly population, to remain

active, and to help people to age healthily.

In conclusion, it seems that the territorial policies implemented to improve and increase the use of
green urban space are very important, probably more than national policies. The projects carried
out in Emilia-Romagna represent a good example to follow also in other regions in Italy, but they
could also be improved and implemented. All the interventions aimed to promote the practice of
physical activity and to reduce sedentary behavior are important. In fact, even if it is well known
that physical activity has several positive effects, a great amount of the population remains inactive.
A good strategy could be to show people how integrated physical activity into their all-day life, for
example through the use of green urban space or active commuting. The results in the present thesis
showed the effectiveness of performing physical activity in a natural environment and of active
commuting in reaching the recommended goal of 150 minutes/week of moderate intensity of PA or
75 minutes/week to high intensity of PA. Several mental health and well-being benefits were also
observed through the results of the questionnaires: reduction of anxiety and depression, increase
in vitality, and quality of life. At the same time, physical benefits were found in the experimental
trial. Physical activity has been confirmed to have beneficial effects also in terms of body
composition parameters (such as the reduction in fat mass), and body strength (who showed a

significant increase) of the participants of all ages.

Green urban spaces seem to be a multipurpose type of environment and represent an ideal context

for improving both mental and physical health.

13



Keywords: green urban space, health, mental and physical health, park, physical activity

14



1. Introduction

1.1 The problem of urbanization

During the last decades, urbanization has grown, leading to significant changes in the landscape,
with an increase in population concentrated in cities [1]. It is common knowledge that the natural
environment could provide important advantages, such as an important increase in physical and
psychological health, however, the loss and degradation of green space is a threat to the natural
ecosystem, and also to human health. This is reflected in the loss of the possible beneficial effects
that nature can provide to people, including those related to health and psychophysical well-being.
The World Health Organization (WHO) predicts that by 2030, three out of five people of the
worldwide population will live in an urban area [1]. The loss of the natural environment undoubtedly
will have a strong impact on public health. Rapid urbanization could compromise environmental
planning [2]. Each city may have unique and specific problems and limitations in increasing green
urban space, however, at the same time the physiological limits of vegetation growth tend to be
equal in all cities [3=5]. The constraints are increasing and causing pervasiveness in areas with
condensed development, which can be called “compact cities” [2]. Compact urban areas are
characterized by the opposition of buildings and roads with limited space to insert green areas,
mixed land use, and a union of form and function [6]. Therefore, usually, cities are relatively nature-
poor due to the great range of competing land use [2] as well as there are areas in which urban
natural spaces face a great deal of development pressure [7]. The loss of green urban spaces can
lead to less contact with the natural world for urban dwellers, which has potential negative impacts

on the quality of life and well-being of the population [7-9].
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1.2 The definition of “green urban space”

About the health and well-being impact, “green urban space” (GUS) has not a universal definition
or it has not been accepted yet. This is why there are several definitions to describe GUS. In
particular, the United States Environmental Protection Agency’s defines GUS as all vegetated land,
including agriculture, lawns, forests, wetlands, and gardens [10]. Barren land and impervious
surfaces such as concrete and asphalt are excluded. The European Union define the GUS as spaces
including public green areas, which are predominately used for recreation such as gardens, zoo,
park, and suburban natural area and forest, or green areas bordered by urban areas that are
managed or used for leisure purpose [11]. GUS may include places with natural surfaces or natural
settings, but also include specific types of urban greenery. Some examples contain streets or also
“blue space”, which represent water elements ranging from ponds to coastal zone. In the last
period, an interest in “blue spaces” has increased and the two types of environments are starting to
be considered separately. Researchers usually consider GUS as public parks and gardens, but this
definition, as stated above, can have a different significance depending on the context, and it may
or may not include a range of other areas, such as other public open spaces, recreational facilities,
or residential open spaces. For this reason, any place with a natural surface or with growing trees

can be considered a GUS.

In policy terms, it is important to focus on GUS which are open to the public, particularly when
considering universal green space accessible for all urban residents, regardless of socioeconomic

circumstances.

1.3 Evidence of health benefits of GUS

Several health and well-being benefits in the use of GUS have been observed by various Authors

[12-20]. A great part of the literature is concerned with the mental health effects of spending time
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in a natural environment. The use of GUS demonstrated stronger benefits for mental health and
stress reduction, in comparison with other pathways [12,13]. The results of the studies are partially
in contrast to each other, depending on the considered variables. For example, Sugiyama et al.
found a strong association between perceived greenness and mental health and with physical health
[14]. On the contrary, Triguero-Mas et al. observed that exposure to GUS was associated with a
significant increase both in physical and mental health for all socioeconomic status and genders
[15]. In addition, people who live in urban areas with a great amount of green and GUS have been
shown to have a reduction of stress levels and a significant improvement in well-being compared to
people who live in areas with a poorer presence of GUS [16,17]. Another study assessed that, among
people who regularly use GUS, the decrease in self-reported symptoms of depression is influenced
by the proximity of UGS from home [18]. Van de Berg et al. found, in four different European cities,
that a great amount of time spent in GUS is associated with a significant improvement in mental
health and vitality, independently from cultural and climatic factors [19]. Another important benefit
of GUS was related to the decrease in risk of cardiovascular diseases, such as coronary heart disease
and stroke [20,21]. Walking in GUS could be recommended as a rehabilitation form for coronary
artery disease since it reduces heart rate and diastolic blood pressure [22]. The numbers of
hospitalization and self-reported heart diseases were lower in people who live in areas with
different types of GUS in comparison with those who live in urban areas without GUS [23]. Also,
type 2 diabetes mellitus seems to be affected by access to GUS, by promoting an active lifestyle, and
improving the amount of PA with a consequent reduction of obesity [24]. Several studies, made in
different countries observed an association between neighborhood GUS and the reduction of odds
of having type 2 diabetes mellitus [25-28]. Thiering et al. (2016) concluded that the apparent
protective effects could be due to the vegetation that reduces the exposure to traffic air pollutants

[28]. In general, there are several pieces of evidence that exposure to GUS is linked to a reduction
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in mortality rates [29]. For example, a Japanese study observed that the five-year survival rate in
people over 70 years was positively associated with access to GUS for walking and with the nearness
of the residence to tree-lined streets [30]. Similar results were found in England and Canada, in
which the presence and the amount of GUS in neighborhoods influenced all causes of death rate,
and the increase in residential GUS was positively associated with a reduction of mortality [20,31].
Partially in contrast, Gascon et al. (2016) in their systematic review and meta-analysis found that
the presence of GUS reduces the risk of cardiovascular disease, while the evidence of a reduction of
all causes of mortality is least evident [29]. It is important to consider that higher education and
higher income are strong confounders, because they are strongly associated with better health

outcomes.

1.4 Pathways linking GUS to improved health and well-being

Several pieces of evidence, that highlight the benefits of exposure to GUS, exist, however, there are
no conclusive results about the mechanics that explain this link. Several mechanics were suggested,
but the results are not conclusive. Health benefits could be provided through complex and different
pathways, some of them may have a synergic effect [32]. Four principal mechanics were proposed
to explain the relationship between GUS and health: stress reduction, improved biodiversity,
enhanced physical activity, and greater social cohesion [32]. Different Authors investigated various
mechanics [31-37]. For example, several authors highlighted strong evidence for restorative
psychological effects from spending time in GUS, because of the intrinsic quality of the natural
environment [32—34]. Villanueva et al. and Kuo emphasized the positive effects on respiratory
health, immune functioning, resilience to heat-related illness, social capital, and cohesion,
recognizing that there are probably several mechanics, some of which could interact with each other

and offer both direct and indirect benefits [35,36]. Lachowycz & Jones proposed physical activity,
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engagement with relaxation, nature, social activities, and interactions as major mechanisms linked

to health [37].

1.4.1 Immune response, lowering temperature, air and noise pollution

GUS could have several positive effects in terms of a healthy environment, influences on the
immune response, the lowering of the temperature, and lower air and noise pollution [33,38—44].
Some Authors suggested a primary role of GUS for enhanced immune functioning [36,43,45]. In
particular, Li et al. found significant beneficial immune responses after visiting forests, such as the
expression of anti-cancer proteins [45]. These results suggest benefits through contact with some
physical or chemical factors in the use of GUS. According to those results, other Authors observed
that the immunological pathway is through different microorganisms in the natural environments,
which can play an important immunoregulatory role [43]. In addition, the children who were more
exposed to GUS during the first years of life were least likely to have recurrent wheezing and allergic
sensitization [46]. Noise pollution is one of the major problems linked to growing urbanization. In
fact, noise pollution is one of the largest and increasing problems for human health. This is due to
the traffic volumes, to activities linked to industries and it is also a consequence of the decreasing
availability of GUS in cities [24]. GUS, if well-designed, could reduce the noise created by non-natural
sources or reduce the negative perception and create relief from city sounds [47,48]. Several studies
showed that a combination of landforms and vegetation was most effective in attenuating traffic
noise [7,49-51]. Some Authors suggested that it could be also a psychological mechanism, which
influences people in perceived noise reduction due to the presence of natural vegetation. In fact,
Yang et al. found that a big amount of their participants overestimates the ability of the vegetation
in the road site to attenuate noise [50]. Therefore, it could be possible that the presence of plants
affects people’s emotional processing. In addition, there is several evidence for the positive effects

of GUS in mitigating the air pollutants in cities [24]. In fact, vegetation, through carbon storage,
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could decrease levels of air pollutants and reduce atmospheric dioxide [52-57]. So, every type of
vegetation improves air quality in urban areas, mitigating the impact of road traffic and industry,
and providing positive effects on dwellers’ health. Due to the replacement of the vegetation, the
heat island can be a serious health hazard during heat extreme events [24]. Exposure to excessive
heat is linked to increase morbidity and mortality, especially in a vulnerable subpopulation, such as
the elderly [38,58]. Bowler et al. showed that urban parks had an average cooling effect of
approximately 1°C [59,60]. Similar results were found also by other Authors [61,62]; Harlan et al.
(2006) observed that in the densely populated areas, the decrease of vegetation and the little levels
of open spaces in the neighborhood were linked to higher temperatures and the urban heat island
[61]. The importance of trees is well established since they can provide shade and reduce the

demand for air conditioning and in addition, they provide comfortable outdoor settings [63].

1.4.2 Enhancement of social interaction and improved social cohesion in the community

Social relationships could have a protective effect on health and well-being, while social isolation is
a predictor of morbidity and mortality [64—66]. Kim and Kaplan observed that GUS could promote a
sense of community in dwellers [67]. Other studies evaluate the sense of community, considered
with a focus on trust, shared norms and values, positive and friendly relationships, and the feeling
of being accepted and belonging [68]. The Authors found that several types of GUS have been
associated to facilitate social cohesion and inclusion, even in children and adolescents [69]. At the
same time, the relationship between social well-being and green spaces is complex and the
mechanisms are not easy to explore, even if some researchers could find a positive association [32].
Some Authors observed that the presence of GUS in disadvantaged neighborhoods influenced the

reduction of crime [70,71].

20



1.4.3 Relaxation and restoration

Contact with a natural environment could have a restorative effect and a positive effects on mental
health [72,73]. Kaplan and Kaplan (1989) created the “attention restoration theory”, which suggests
that watching a GUS influences health perception and well-being, because of the intrinsic quality of
the natural outdoor environment [33,74,75]. In addition, the rich stimulus in a natural setting helps
to improve performance in cognitively demanding tasks [76—78]. Involuntary attention is restored
from contact with the natural environment and for this reason, cognitive performance is improved.
Another theory is the psycho-physiological stress reduction theory, which affirms how contact with
nature can have a positive effect on people with high levels of stress, by moving them to a more
positive emotional state [79,80]. People are predisposed to find beneficial effects from natural
environments, so, exposure to these incitements increases the parasympathetic nervous system

response, leading to feelings of enhanced well-being and relaxation.

Both theories postulate that humans have an innate need to affiliate with the natural environment
and that the interaction with the natural environment serves a restorative function but through
different mechanisms [81]. Several studies demonstrate restorative physiological responses
associated with viewing or being in green spaces, including the reduction of blood pressure, heart
rate, skin conductance, and muscle tension [79,82,83]. In addition, other studies found a lower
concentration of cortisol, lower pulse rate, lower blood pressure, greater parasympathetic nerve
activity, and lower sympathetic nerve activity when compared to city environments [84,85]. Walking
in GUS has been associated with stronger short-term cognitive benefits than walking in an urban
environment [86]. Cortisol was used as a biomarker to evaluate chronic stress, and several types of
research demonstrated a connection between stress reduction and the presence of GUS in the

neighborhood in which people live [87-91].
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1.4.4 Opportunity to perform physical activity (PA)

Physical inactivity is considered one of the leading risk factors for global mortality, and it has
increased in several countries due to the lack of GUS and footpaths [92]. GUS could be a viable
alternative to indoor PA and exposure to a natural environment is linked to triggering a higher
amount of PA among dwellers, and a lower mortality rate [21,93,94]. Some Authors have observed
long-term adherence to PA initiatives if they were carried out in outdoor settings, such as GUS, and
that the effects could be superior to those obtained from indoor exercise interventions [95-97].
With regards to what has just been mentioned, Harting et al. reported an association between GUS
and levels of PA, highlighting how walking for leisure may be supported by green environments in a
different way than walking to go to a place [32]. Recreational walking can increase PA and reduce
sedentary behaviors [14,25,37,98-105]. Bjork et al. and De Jong et al. found a positive association
between the quality of green spaces in the neighborhood and the levels of PA, as well as self-rated
health improvement [106,107].

Lachowycz, et al. in their studies, conducted in the United Kingdom, found that time spent in GUS
represents one-third of all physical activity during the week [108]. Barton and Pretty defined “green
exercise” as the practice of PA in GUS or in another natural environment and Marselle et al.
observed that “green exercise” had more benefits than other types of activities [109,110]. The
comparison between the effects of running in a park and in an urban environment is that the first
type of PA showed an association with a higher restoration experience than the second type of PA
[111]. In fact, there is a study that demonstrated the effectiveness of outdoor PA compared to
indoor PA or PA undertaken in an urban setting [111]. Another article showed a significant
association between PA in GUS and a reduction in the risk of poor mental health [112]. At the same
time, PA done in other types of environments did not show the same health benefits [112]. A

systematic review showed that a big number of articles observed an association between the
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presence of GUS and the reduction of obesity [113]. PA in GUS has been shown to improve
cardiovascular and mental health, neurocognitive development, general well-being, and to help
prevent obesity, cancer, and osteoporosis [114]. Despite the evidence of the health benefits of GUS,
people usually underutilized them, and dwellers are often engaged in low levels of PA during their
visits [115,116]. Providing attractive GUS may encourage people to spend more time in this
environment and could facilitate PA for some parts of the population, such as the elderly [117,118].
Some authors demonstrated a significant association between the quality of GUS in the
neighborhoods and increased walking among older people [14].

Additional information about the importance of PA would be better explained in the next chapter,
because it one of the main focus of the present thesis.

1.5 Potential pathogenic effects of green spaces

Despite the positive evidence of the importance of GUS, there are also some possible negative
effects. For example, in certain cases, trees can trap and contain air pollution in traffic roads [119].
This means that, if GUS are located near a traffic road and people use the GUS to perform PA, they
would be exposed to a heavy amount of pollution [120,121]. However, a Danish study demonstrated
that exposure to high levels of traffic-related air pollution did not modify the association between
PA levels and mortality, showing beneficial effects of PA even in the presence of air pollution [122].
Another possible negative effect is the risk of allergies and asthma, but the evidence is rather
inconclusive [123,124]. Dadvand et al. observed no association between GUS in residential areas
and asthma, but at the same time, they saw that proximity to GUS was linked with an elevated
percentage of asthma [125]. A similar study was conducted in northern and southern Germany, and
the results were different in the two areas [126]. In fact, in the south, GUS were positively associated
with allergic asthma, but in the north, GUS appeared to have a protective effect [126]. The balance

of risk and benefits are difficult to assess for various population [25]. The optimally designed of GUS
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could also provide protection from excessive exposure to UV radiation [127,128]. In addition,
negative effects can be avoided and mitigated using appropriate clothing, such as hats, and sun
creams [24]. Finally, another negative aspect of GUS could be the perception of risks of crimes
against the person. Usually, women felt more fearful to use the GUS because of their vulnerability
or because of their past crime experiences, but this does not necessarily reflect recorded crime

incidence [129].

In summary, although several studies have evaluated the importance of GUS on health and PA, the
results are not yet conclusive, due to the multidisciplinary aspects involved in this topic. In addition,
it remains unclear what drive people to use the GUS and in which way projects carried out in GUS

could affect psychological well-being.
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2. The role of physical activity

2.1 Definition of physical activity

Physical activity (PA) is one of the most important determinants of health[130,131]. It is well known
that people who are engaged in an active and fit life live healthier and longer [131]. The World
Health Organization (WHO) defined physical activity (PA) as bodily movement produced by skeletal
muscle that requires energy expenditure [132]. So, any movement that people could perform in
daily life, during their free time, also traveling from home to the workplace, can be considered PA.
There are several ways to undertake PA, such as cycling, walking, and participating in recreational
activities (e.g., yoga, dance, etc..) [133]. In addition, PA can also be undertaken as part of the work,
and as a part of domestic tasks around the home (such as cleaning, carrying, and care duties). Some
activities can provide enjoyment, for example, the ones people choose to do; other activities may
be necessary or mandatory, such as domestic-related PA, and may not provide the same mental,
and social health benefits compared with active recreation [134]. PA is different thing compared to
exercise, which is planned, structured, and repetitive, and has as its objective the improvement or
the maintenance of fitness [132]. In turn, physical fitness represents a set of attributes that are
either health and skill related [132]. All manners of PA can provide important health benefits if

practiced regularly, and with sufficient intensity and duration [134,135].
2.2 Health benefits of physical activity

Several types of studies have demonstrated and confirmed health benefits related to the practice
of PA. In particular, benefits are linked to the treatment and prevention of most chronic and non-
communicable diseases, such as cardiovascular disease, osteoporosis, metabolic disease, or
neoplastic disease [131,136—-139]. These kind of diseases are not contagious, but they are usually

long-lasting, with slow progress, and are typically a result of environment, genetics, or poor lifestyle
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[140]. In addition, non-communicable diseases are a major burden worldwide with an increasing
prevalence in all age groups, ethnicities, and genders [122,141]. Performing PA is the most
important activity people can do to improve and sustain their health. PA is important for mental
health, delaying cognitive decline, and promoting general well-being [92,142]. The 2018 Physical
Activity Guidelines Advisory Committee Scientific Report reported several important benefits of
undertaking PA [143]. They observed that PA reduces the risk of all-cause mortality, of
cardiovascular disease mortality, of cardiovascular disease (including heart disease and stroke), of
type 2 diabetes, of adverse blood lipid profile, of some types of cancer, of dementia (including
Alzheimer’s disease), of falls, fall-related injuries (especially for older people), and of psychological
diseases [143-145]. In addition, PA has an important role in the improvement of cognition, quality
of life, sleep, bone health, and physical function [143]. Finally, the literature reported a slowed or
reduced weight gain, an improvement in weight loss (particularly when combined with reduced
caloric intake), and prevention of weight regain following initial weight loss [143]. Some health
benefits could be immediate and others could be stronger if PA is practiced regularly for months or
years [143]. For example, mental benefits, such as a decrease in anxiety, and an increase in sleep
guality, occur immediately after a single session of PA [146]. Regular PA could improve permanently
the reduction of anxiety, and the executive functions of the brain, such as plan, organizing, initiating
a task, or controlling emotions [146]. Also, academic achievements, neuropsychological tests, and
executive functioning are influenced by the performance of PA and contribute to lowering the risk

of developing cognitive impairment, like dementia [146].

2.3 Physical activity recommendations

The WHO and the U.S. Department of Health and Human Services created guidelines to understand
the amount of PA recommended categorized based on age [143,146,147]. For substantial health

benefits, adults should do at least 150 minutes (2 hours and 30 minutes) to 300 minutes (5 hours)
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per week of moderate intensity, or 75 minutes (1 hour and 15 minutes) to 150 minutes (2 hours and
30 minutes) per week of vigorous-intensity aerobic physical activity, or an equivalent combination
of moderate and vigorous-intensity aerobic activity. Preferably, aerobic activity should be spread
throughout the week [143,146,147]. Adults should also do muscle-strengthening activities of
moderate or greater intensity that involve all major muscle groups, on 2 or more days a week, as
these activities provide additional health benefits [146]. The intensity of the activity depends on the
request for energy to do [147]. Energy expenditure is calculated using the metabolic equivalent of
task (MET), and its multiples. One MET represents the rate of energy expenditure while sitting at
rest. PA intensity is described as light (less than 3.0 METs), moderate (requires more than 3.0 METs
and less than 6.0 METs), or vigorous (requires more than 6.0 METs) [143]. Regarding the amount of
PA done, people could be classified into four categories which are related to how many health
benefits a person can obtain at a given level and to how to become more active [146]. An inactive
person means that he/she is not carrying out any moderate or vigorous intensity PA beyond basic
movement from daily life activities. An insufficiently active person does some moderate or vigorous
PA but for less time than recommended by the WHO (150 minutes of activity of moderate intensity,
75 minutes of intense activity, or an equivalent combination of the two). Active is who achieves the
goal of 150 to 300 minutes of moderate-intensity PA a week. Finally, a highly active person performs
the equivalent of more than 300 minutes of moderate-intensity PA a week. PA is usually divided into
three categories: aerobic, muscle-strengthening, and bone-strengthening activities [148]. Aerobic
activities involve a large group of muscles in dynamic movements, this leads to a significant increase
in heart rate and energy expenditure. In addition, this type of activity improves cardiorespiratory
fitness and strengthens of skeletal muscle [148]. Some examples could be running, swimming, or
dancing. Muscle-strengthening activities provide a more intensive use of muscle during daily life

activities. This type of activity could be structured, such as lifting weights or working with resistance
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bands, or unstructured. Finally, bone-strengthening activities produce a force on the bones of the
body, which provides bone growth and strength, and it is usually produced by the impact of the

ground. This type of activity can also be aerobic, and muscle strengthening.

2.4 Sedentary behavior and physical inactivity

Life expectancy has risen in comparison to the previous centuries; however, current estimations
support a potential decline for future generations, due to the consistent, and continuous increase
of chronic diseases [149-151]. In 1990, more than 57% (at least 28 million) of people died worldwide
caused to chronic disease [152]. Then, in 2008 the deaths from chronic diseases became 63% (at
least 36 million people worldwide); and in 2016 they were 72% (at least 39 million people) [153,154].
As was said before, daily PA provides primary disease prevention, through the reduction of chronic
disease and mortality [155]. In addition, the treatment for chronic disease is better managed when
PA is part of the disease medical management plan [156]. Sedentary behavior is defined as any
waking behavior characterized by an energy expenditure <1.5 METs, and it is linked to the increase
of chronic diseases and is one of the five leading global risks for mortality in the world [157]. From
2002 to 2017 the European adult population showed an increased trend in sedentary behavior
prevalence, for both males and females [136,158]. This has prompted to consider sedentary
behavior, and physical inactivity a new type of pandemic [159,160]. This is because physical
inactivity is an important risk factor for premature mortality, and several chronic diseases [146].
Katzmarky et al. analyzed the effects of sedentary behavior on chronic disease in countries with
different income status [161]. The results showed that the proportion of chronic disease linked to
physical inactivity ranged from 1.6% for hypertension to 8.1% for dementia [161]. Regarding income
status, an increasing trend in the adjusted population-attributable risks was observed [161]. The
countries which had the highest chronic disease burden associated with sedentary behavior were

Caribbean and Latin American countries, together with countries from Western and Asia Pacific,
28



which has an high income, followed by countries in Central Asia, North and Middle East Africa [161].
Sedentary behavior and physical inactivity represent also a cost for the countries, due to health care.
Globally, in 2013, sedentary behavior was estimated to cost INTS 54 billion in direct health care, and
INTS 14 billion attributable to lose in production [162]. Even a low amount of moderate to vigorous

PA could reduce the risk of all-cause mortality.

Sedentary behavior is linked to increasing industrialization, and urbanization, with the average adult

who spends more than half of the day on sedentary life [163].

2.5 Improving PA

There are several strategies to improve the practice of PA and the reduction of sedentary behavior
of the population. Two of them, which are connected to each other, could be active transport, such
as walking or cycling from home to work, and the use of GUS. The WHO proposed, between the
different strategies to reduce physical inactivity, to promote health, and well-being, the possibility
of improving PA programs, and the implementation of interventions in GUS, and other natural
environments [164]. The increase in PA may be most successful when integrated into daily life habits
[165]. In this light, GUS provides a safe, accessible, and attractive place to perform PA, such as
walking, running, or playing ball games [163]. The presence of GUS in the neighborhood has been
linked to the possibility to achieve a higher amount of PA and to achieve the goal of 150 minutes
per week [166]. In addition, the use of GUS to perform PA could provide a space with multiple health
benefits, in which it is also possible to have social interaction, and contact with nature [95,115,167—-
169]. PA in GUS provides a reduction of stress, anxiety, an improvement of self-esteem, mood, and
promotion of mental focus [109,170-173]. Outdoor exercise could be a suitable alternative to PA
performed in an indoor setting [93]. Some studies observed that exposure to the natural

environment significantly increases the amount of PA among the residents, and influences the
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decrease in mortality rate [21,37]. At the same time, other studies showed that the achievement of
the goal of 150 minutes of PA per week was more common in GUS rather than in other types of
settings, such as school, or home, with significant differences [174-176]. Long-term adherence to
outdoor PA initiatives is higher than that of indoor PA interventions [95-97]. In addition, the
beneficial effects of PA in GUS were higher in reducing negative emotions, than in other types of

environments [112,177].
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3. Justification and aims

The importance of contact with nature and GUS is known, as well as the importance of

performing PA and having an active lifestyle. However:

- Even if there is an increasing interest and literature on this topic, the results are still not
conclusive, due to the multidisciplinary aim of the topic, which permits different
approaches and types of investigations;

- It remains unclear what drives people to use GUS and in which way projects carried out in
GUS could affect psychophysical well-being;

- Few studies investigate the practical effects of PA carried out in GUS on the nonclinical
population, and few of them have been conducted in Italy.

For these reasons, one of the aspects addressed in the present thesis was to increase the

knowledge of the relationship between GUS, physical and mental health, and the practical

effects of performing PA in this type of environment.

The subsequent chapters are divided into three subtopics:

- Two systematic revisions of the literature, in order to have a frame of these topics and to
better understand what was already known:

o Study 1. Impact of Different Types of Physical Activity in Green Urban Space on Adult

Health and Behaviors: A Systematic Review

o Study 2. The Effect of Physical Activity Interventions Carried Out in Outdoor Natural

Blue and Green Spaces on Health Outcomes: A Systematic Review
- The influence of GUS on physical well-being and mental health:

o Study 3. Attitudes towards Green Urban Space: A Case Study of Two Italian Regions

o Study 4. Restoration in mental health after visiting urban green spaces, who is most

affected? Comparison between good/poor mental health in four European cities
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o Study 5. The Effects of Park Based Interventions on Health: The Italian Project “Moving
Parks”
o Study 6. Effect of a Park-Based Physical Activity Intervention on Psychological
Wellbeing at the Time of COVID-19
The analysis and assessment of PA attitude and PA programs carried out in GUS: evaluation of
performance, anthropometric characteristics, and body composition parameters.
o Study 7. Physical Activity Behavior, Motivation, and Active Commuting: Relationships
with the Use of Green Spaces in Italy
o Study 8. Effects of Nordic Walking Training on Anthropometric, Body Composition, and
Functional Parameters in the Middle-Aged Population
o Study 9. Evaluation of the effectiveness of Nordic walking and an indoor training
program: Anthropometric, Body Composition and Functional Parameters in the Middle-
aged Population

o Study 10. Women Walking over 65: results of a pilot study.
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4. Study 1: Impact of Different Types of Physical Activity in Green UrbanSpace on Adult Health
and Behaviors: A Systematic Review

This article was published in European Journal of Investigation in Health, Psychology, and
Education

Grigoletto, A.; Mauro, M.; Maietta Latessa, P.; lannuzzi, V.; Gori, D.; Campa, F.; Greco, G.; Toselli, S.
Impact of Different Types of Physical Activity in Green Urban Space on Adult Health and Behaviors:
A Systematic Review. Eur. J. Investig. Health Psychol. Educ.2021,11, 263-275.

https://doi.org/10.3390/ejihpe11010020

Keywords: exercise; health; natural environment; training

Overview

This systematic review aimed to investigate the type of PA carried out in green urban spaces by
the adult population and to value its impact on the population’s health. Searches of electronic
databases, with no time restrictions and up to June 2020, resulted in 10 studies meeting the
inclusion criteria. To Walk is the most popular type of training, deto its easy accessibility and as it
does not require equipment or special skills. In addition, outdoor fitness equipment has been
installed in an increasing number of parks and has become very popular, worldwide. Furthermore,
outdoor fitness equipment provides free access to fitness training and seems to promote physical
activity in healthy adults. People living near equipped areas are more likely to perform outdoor
fitness than those who live further away. The most common training programs performed in green
urban spaces include exercises with free and easy access, able to promote physical healthand

perception.
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4.1 Introduction

One of the most important challenges for the future will be to create taylor made cities and
safeguarding green spaces will be fundamental to achieve this goal, because the characteristics of
the environment in which people live are linked to the quality of their health, both physical and
mental [178]. There has been an increase in the literature focused on the importance of green
urban spaces and several studies have highlighted a relationship between the exposure to the
natural environment and a better health perception, but, as already reported in the introduction,
the mechanisms that explain this relationship are not so clear [179,180]. The beneficial effects of
a physically active lifestyle on various health outcomes are well established, with strong evidences
of the reduction of risk for chronic diseases and cognitive functional decline and improvement in
mental health [181,182]. Moderate physical activity intensity compared to a total sedentary
behavior can reduce the relative risk of mortality [183]. Despite this, a significant proportion of the
adult population remains inactive [184]. Green urban spaces could be a solution to this problem
because the exposure to a natural environment is also linked with triggering a higher amount of
PA carried out by residents, and with a lower mortality ratio [29,178,185,186]. Green urban space
could reach a variety of people due to it being freely accessible, it could help PA levels in people
who do not usually perform exercise [102,187,188]. Due to the urban growth, there has been a
the necessity to upgrade open urban spaces or green spaces in built-up areas to promote PA [189—
197]. Existing literature on PA performed in green urban spaces showed a high levels of
heterogeneity in samples, intervention characteristics, and investigated outcomes. Specifically,
there have been a lot of different types of PA intervention in green urban spaces, as: resistance
training using outdoor gyms and aerobic physical activity (walking, running, biking), but it is still
not known if they could have different effects on health [198].

This systematic review had the objective to outline a picture of the different types of physical
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activity proposed in green urban spaces. Further, this review is focused on different outdoor
trainings to understand their impact on the population’s health. Finally, we wanted to clarify
whether the presence of outdoor gyms in green urban spaces can promote participation in physical

activity in adults.

4.2 Materials and Method

4.2.1. Search Strategy

The Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) guidelines
were followed to conduct this systematic review [199]. Databases used included: Cochrane Library,
Med-Line, SportDiscuss, GreenFile, Health Administration Database, The UK and Ireland Database,
and Psycinfo. Search strategies were adapted to the different databases and these keywords and
terms were used: “outdoor exercise (exercises)” OR “outdoor fitness” OR “outdoor physical
activity” OR “green urban space exercise (exercises)” OR “green urban space physical activity” OR
“outdoor training” OR “outdoor circuit training” OR “outdoor resistance training” OR
“outdoorhigh-intensityy training” OR “park exercise” OR “park training” AND “adult”. Terms were

searched as titles and keywords.

4.2.2. Eligibility Criteria

Table 1 shows inclusion and exclusion criteria. Population, Interventions, Comparators, OQutcomes,
Study design, and Timing (PICOST) of interest were defined and different electronic databases were
used to search the keywords with no time restrictions up to 10 June 2020 (T) [200].

The Population (P) was adults aged between eighteen and eighty years, and with no chronic diseases
or health problems. Children and teenagers were excluded because they represent a specific sector

of the population with specific needs.

Interventions (I) of interest were physical activity carried out in green urban spaces or parks to

evaluate how PA could affect adult health; gym equipment installation to evaluate its impact on
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adult behavior. Physical activity indoors or in different natural environments such as beaches or

blue areas was excluded.

Comparators (C) were the control group (if presented); baseline observation; and park with no gym

equipment. If participants in the studies received different treatments from PA, they were

excluded.

Outcomes (O) were the impact of PA in green urban spaces and/or the PA level, the health

indicators, and the behavior characteristics of park users.

Only observational or experimental studies, written in English, with original primary data, were

selected (S). Papers with no study protocol or other papers without original data were analyzed.

Table 1. PICOST eligibility criteria.

Parameter

Inclusion criteria

Exclusion criteria

Population

Intervention

Comparator

Outcome

Study design

Timing

Healthy adults (18<age<80)

PA in green urban spaces and gym
equipment installation

Control group (if presented); Baseline
observation; Park with no gym equipment

Impact of PE in green urban spaces
and/or PA and Health indicators and
behaviour characteristics of park users

Observational or Experimental with
original primary data

English language

No time restrictions until 2020 June 10t

People <18 or >80
Unhealthy people

PE indoors or in different natural
environments as beaches or blue
areas

Participants receiving different
protocols from PA

No information about PA

Study protocols or other papers
without original data

No English language

After 2020 June 10t

Abbreviations: OFE= Outdoor Fitness Equipment; PA= Physical Activity; PE= Physical Exercise; PSY=Psychological.

36



4.2.3. Article Information

After quality assessment, a double-blind extraction of data was performed. This included: authors,
country, study design, population, type of interventions, intensity and frequency of the
intervention, outcomes, number of experimental and/or control groups, results, and studies’

stratification for the different types of interventions.
4.2.4. Effect Size and Treatment Effect

Two independent reviewers extracted data available in the studies (MM, AG). The statistical
analysis was assessed to quantify the effect size (ES) or treatment effect (TE) for each study. The
principal summary measures were expressed as standardized differences in means (Cohen’s d) of
CRF and p-values to quantify the statistical significance of the evidence. It is assumed that an effect
size d > 0.80 represents a large effect, 0.50 < d < 0.80 medium, and d < 0.50 small [201]. Further,
Hedge’s g estimator was used to calculate unbiased d values, using the J correction factor. When
proportions, correlation coefficients, and odds ratios were found, we appropriately converted
them among ES [202]. Finally, we calculated the statistical test value (Z or Student’s t) where the

p-value was not shown.

4.3 Results

One hundred and seventeen articles were retrieved from the browsed databases. Thirty studies
were excluded because they were duplicated, and 60 articles were excluded following abstract
and/or title review. Twenty-seven studies were classified as pertinent, but 17 were subsequently
excluded after detailed full-text reading. In the end, the articles included in the systematic review

totaled 10 which fully met the eligibility criteria (Figure 1).
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Figure 1. PRISMA flowchart
4.3.1. Study Characteristics

Table 2 shows the participants’ characteristics. Their geographic origins were Australia (three
articles, 30%), Taiwan and Korea (two articles, 20%), the USA (two articles, 20%), Ukraine, Sweden,

and the UK (one article for each, for a total of three articles, 30%).
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Table 2. Participants characteristics

Study Country Participants  Age (yrs.) Gender
Veitch et al. (2012) Australia 1309 >18 M and F
Cohen et al. (2012) USA 2636 40+12.5* F=61%; M=39%
Wu et al. (2015) Taiwan 86 31.28+4.93* F=50%; M=50%
Johnson et al. (2019) Sweden 6 41.246.5* F=33%; M=67%
Apaychev et al. (2018) Ukraine 60 40 - 50 M
Schoffman et al. (2015) USA 295 49.44+13.3* F=86%; M=14%
F=55.5%;
Marselle et al. (2015) UK 127 55-74 M=44.5%
F=53.2%;
Astell-Burt et al. (2013)  Australia 203883 61.5* M=46.8%
F=47.6%;
Cranney et al. (2015) Australia 796 >18 M=52.4%
Kim et al. (2018) Korea 35 73.214.95 F=91.5%; M=8.5%

*Weighted average of age + SD (if explicated); M=Male; F=Female.

The sample size varied from 6 participants to 203883 participants [110,203-211]. Two studies

included different age classes of participants: 2—4, 5-18 or more than 18 years [207]; children,

adults, and seniors [205]. Other studies explained the weighted average age of the samples. A

different distribution of gender resulted from them; only one study reported a whole male

sample [110].

4.3.2. Impact of Outdoor Fitness on Participants’ Health

Table 3 reports the main characteristics and results of the studies which analyzed the outdoor

fitness effect on participants’ health. The articles presented a big heterogeneity in the study

design, number of participants, time of the experiment, type of treatment, measurements

performed, and statistical analysis. Nevertheless, they highlighted the efficacy of outdoor PA on

participants’ heath. The study designs were randomized control trials (RCTs) or control trials (CTs)

with no randomization. Three studies of six reported one experimental group and one control

group [208-210]; one of these reported two experimental groups [210]. One study reported a
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cross-sectional analysis [206]. Two studies compared differences in time, between pre- and post-

evaluation [110,203]. The duration of the studies varied from 6 weeks to 6 months [208,210].

Three studies had a walking program as the treatment [110,206,209], and three treated

participants with different outdoor activities [203,208,210].

Table 3. Impact of Outdoor Fitness

Study Design EG CG Other Treatment Duration Cohen'sd Hedge's p- Measurements Analysis
Group g value
Wou et al.
(2015) RCT 41 45 no Walking 8 weeks 1.325 1.313 0.0005  Overall fatigue Stand.
program Mean diff.
Schoffman
etal. Cross-
(2015) CcT Sectional 6 months 1.036 1.02 0.007  %Weekly MVPA
Walking Correlation
194 no program 6.08 5.99 >0.001 Self-efficacy coefficient
Marselle et
al. (2015) CcT Pre  Post 13 weeks 2 1.99 >0.001  Walk happiness
Walking Correlation
127 127 no program coefficient
Apaychev
etal.
(2018) CcT EC CG 6 months 4.02 3.03 >0.001 Motor activity
Outdoor Stand.
20 20 no activity Mean diff.
Johnson et Number of
al. (2019) CcT Pre  Post 10 weeks 1.08 0.99 0.004 steps
Outdoor Cardiovascular Stand.
6 6 no activity 0.83 0.76 0.02 fitness Mean diff.
Kim et al. Number of
(2018) RCT EG1 CG EG2 6 weeks 0.4 0.385 0.017 push-up
Outdoor Stand.
12 10 13 activity 0.41 0.395 0.0003 6minutes walk Mean diff.

Abbreviations: RCT= Randomized Control Trial; CT= Control Trial; EG= Experimental Group; CG= Control Group; MVPA= Moderate to Vigorous
Physical Activity; Stand. Mean diff.= Standardized Mean difference

The randomized control trials (RCTs) evaluated two different treatments (walking program and

outdoor activity) on several

measurements (fatigue perception;

upper body muscular

strength/endurance and physical function) [209,210]. Both studies showed improvements in EGs

compared to CG (with no PA intervention). Wu et al. reported a significant statistical difference in

overall fatigue among the two groups (p < 0.001; g = 1.313) [209]. Further, the brisk walking
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intervention had a positive effect on motivation for the EG (p < 0.05), improved concentration for
EG (p < 0.05) and did not affect the reduction in activity. Kim et al. analyzed two experimental
groups (resistance exercise, n = 12; combined resistance and aerobic exercise, n = 13) and one
control with no exercise (n = 10) [210]. They used the American College of Sports Medicine (ACSM)
guidelines for the elderly population to select the frequency, intensity, and duration of PA. Both
experimental groups (EGs) showed significative improvements in upper body muscular
strength/endurance, measured by a push-up test (p = 0.017; g = 0.385), and physical function,
measured by a six-min walking test (p = 0.003; g = 0.395), compared with the control group.

However, the small sample size was a research limitation.

Two control trials (CTs) analyzed the efficacy of a group-based walking program in an outdoor
environment, in which PA intensity varied from light to moderate to vigorous (MVPA) [51,53]. The
treatment proposed by Schoffman et al. improved participants’ self-efficacy, increased the
percentage of weekly MVPA, and showed a positive correlation between walking activity and
perceived happiness [206]. In addition, Marselle et al. found that perceived restorativeness and
perceived naturalness interacted to enhance the positive effect following an outdoor group walk
(both p < 0.001) and that the intensity of the walking program could change the perceived well-
being of participants (p < 0.0001) [110]. Two CTs evaluated how different outdoor activities
(combined and resistance training) affected physiological measurements [203,208]. Both studies
showed improvements in physical fitness after the treatments. Apaychev et al. compared the
experimental group (EG, n = 20), who performed a combined outdoor training program (resistance
and aerobic exercise), with the control group (CG, n = 20), who performed a combined indoor
training program (resistance and aerobic exercise) [208]. They also reported significant changes (p
< 0.05) in the indices of health state, activity, and mood of EG men. Differently, Johnson et al.
analyzed six participants pre- and post-treatment (paired group) [203]. The researchers designed
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a resistance training program in which participants could select one of two training sessions, either
20:10 s or 40:20 s (work: rest). The overall results showed an average increase from baseline to
the post-measures in strength, time to exhaustion (cardiovascular fitness; p < 0.05; g = 0.76), and

the number of steps (p < 0.01; g =0.02). In addition, the small sample size was a big limitation.
4.3.3. Impact of Green Spaces on Physical Activity Behaviors

Table 4 shows the factors which can influence the use of green spaces. Four observational studies
analyzed different sample sizes, from 358 to 203883 participants [204,205], which lasted

differently (12 up to 16 months) [207,211].

Table 4. Impact of factors that can influence the use of green spaces.

Study Desig Partici Exercise Durati Cohen Hedge p- Outcome Measurements Analysis
n pants type on 'sd 'sg value

Astell- OBS 203883 Walking not 1.98 1.98 >0.001 Impact of Walking the Odds Ratio

Burt et and specifie 1.97 1.97 >0.001 distance on nearest green difference

al. MVPA d park usage space

(2013)

Cranney OBS 358 Outdoor 12 2.63 2.63 >0.03 Impact of gym MVPA frequency Proportion

et al gym months installation on pre-post difference

(2015) park usage

Cohen OBS 958 Outdoor 16 0.61 0.61 >0.001 Exercise in Exercise frequency Proportion

et al gym months gym park vs difference

(2012) no gym park

Veitch OBS 609 Outdoor 12 <7 <7 >0.001 Impact of gym Usage frequency Proportion

et al gym months installation on pre-post difference

(2012) park usage

Abbreviations: OBS= Observation study; MVPA= Moderate to Vigorous Physical Activity

Three studies analyzed the impact of gym installations on park usage [205,207,211]. Two of these
analyzed the differences in park user customs, before and after the outdoor gym equipment
installation, and showed an increase in park usage [205,207]. Further, a higher MVPA frequency

was found after OFE installation [205]. The other one assessed a comparison between parks with
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equipment and parks with no equipment [211]. The Authors showed a significant difference in
the proportion of PA practiced in the two different contexts. The presence of outdoor fitness

equipment (OFE) positively affected the promotion of the physical activity.

Astell-Burt et al. studied the impact of distance from green spaces, to understand whether
people who lived nearer green spaces performed more PA than people who lived further away
[204]. They reported the time spent walking and doing moderate to vigorous physical activity.
The researchers found significant differences between participants who lived with the availability
of 0-20% and those who had +80% availability in the walking and MVPA. Greener neighborhood
environments positively affected the frequency of participation in walking activity and MVPA.

Figure 2 shows what green space means.
Green space is definedasan
open space covered by 3

vegetation

More possibility
for social
interaction /.

A

Reduction of chronic
diseases, cognitive, and
. functional decline

Figure 2. What is green space?

4.3.4. Summary Statistics

Figure 3 shows summary statistics with the treatment effect (g) and the p-value for each study
analyzed. Four studies reported two different data: Astell-Burt et al. reported outcomes for a walk
and MVPA [204], Johnson et al. reported outcomes for the number of steps and cardiovascular
fitness [203], Kim et al. reported outcomes for the number of pushups and a 6-minute walk [210]

and Schoffman et al. reported outcomes for the percentage of weekly MVPA and self-efficacy
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[206]. Veitch et al. observed the highest treatment effect (difference in proportion, g > 7) [207].
Eight studies reported a large ES (d > 0.80); only Cohen et al. showed a moderate TE (0.50 < d <

0.80), and only Kim et al. showed a small ES (d < 0.50).

Figure 3. Summary Statistics
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4.4 Discussion

This systematic review aimed to outline a picture of the different types of physical activity proposed
in urban green spaces. Further, this review focused on different outdoor trainings to understand
their impact on the population’s health. Finally, we wanted to clarify whether the presence of
outdoor gyms in green urban spaces could promote participation in physical activity in adults.
Existing literature on PA performed in green urban spaces shows high levels of heterogeneity for
samples, intervention characteristics, and investigated outcomes; specifically, there are a lot of

different types of interventions proposed, but it is not clear if they have similar effects on health.
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This review aims to fill this gap and so, unlike the previous systematic review, it is focused on how

different types of interventions affected participants’ health.

The systematic research of the literature found 10 studies, 6 of which analyzed the impact of
different outdoor PA on participants’ health and 4 of which observed the effect of green spaces on
participants’ behaviors. In this review, several types of training were reported, and among all those
considered, walking training, resistance exercise, and combined exercise (resistance and aerobic)

showed the best results on participants’ health.

Many epidemiological studies highlighted the health benefits of walking. PA, including walking, has
a substantial role in the management of coronary heart disease, hyper- tension, type 2 diabetes,
obesity, elevated cholesterol, osteoporosis, osteoarthritis, obstructive pulmonary disease, and
several other conditions, including depression and anxiety disorders, dementia, pain, congestive
heart failure, syncope and stroke [212]. Walking as a healthy form of PA began to receive attention
in the 1990s because of new recommendations by the American College of Sports Medicine that
emphasized the importance of a healthy lifestyle and MVPA. Then, also the World Health
Organization (WHO) created its guidelines on PA and sedentary behavior, in which the last update
was in 2020. The WHO Guidelines highlighted the health benefits of a greater amount of PA,
including light-intensity PA, and the importance of breaking up sedentary time with light-intensity
activity [213]. Lee et al. observed an inverse relationship between overall walking and the risk of
developing coronary heart disease, in women [214]. Walking is the easiest way to remain active and
the most popular, so it is one of the major focuses of the PA initiative. It is the most reported activity
in adults who meet physical recommendations [215]. It is probably because of its accessibility.
Walking is a universal form of PA that is appropriate regardless of sex, ethnic group, age, education,
or income level. Walking does not require expensive equipment, special skill, or special facilities.

Walking is also important for older adults. Walking outdoors at least once a week has been
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associated with achieving more time spent in MVPA than walking indoors and it also provides a
means to participate in meaningful activities, such as shopping or leisure activities (e.g., visiting
friends or pleasure walking) [212]. Also, limited walking is effective in preventing falls and falls
injuries in older adults [216]. A meta-analysis of four studies that included walking reported a 44%
reduction in fall injuries in the intervention group [216]. Therefore, the costs of medical care are
substantially lower in physically active adults [217], and walking has the potential to reduce medical
expenditure, particularly among older adults where the prevalence of chronic disease is higher
[218]. Wu and et al. demonstrated that a walking program activity could improve perceived fatigue
[219]. Further, a walking program reported an improvement in the happiness of the participants

[211].

Some studies reported the beneficial effect of RE and CO outdoor PA on adult health. Improvements
in cardiovascular fitness, strength, and endurance were shown [207,219]. However, many articles

are needed to confirm the good impact of resistance and combined outdoor PA on adult wellness.

Our results show that the presence of green spaces could increase walking and MVPA [208].

Moreover, the presence of park equipment can favor walking activity [220].

Many studies reported that OFE has become very popular worldwide in numerous green spaces and
built-up environments [221-225]. According to an investigation by Chow [225], OFE was installed in
more than half of the parks in cities in Taipei and a growing number are being added to parks in the
United States [212], South America [226], Australia [25] and some European countries, such as Spain
and Portugal [38, 51-53]. OFE could be used by everyone because it provides free access to fitness
training for the community and also enables a different kinds of training (e.g., resistance or circuit
training) [212,224]. The installation of OFE in green urban spaces offers many benefits, including

increasing engagement in PA, improving the perception of security, adding pleasant contributions
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to the city’s landscape and encouraging social interaction [225-227]. Some studies found different
benefits directly associated with OFE, such as improved cardiorespiratory fitness, muscle strength,
balance, and flexibility, but the studies also reported limited and mixed results, so the effects of OFE
have not yet been fully explored [207,211]. The presence of OFE in green urban spaces could attract
new visitors and increase the overall number of park visits [225]. Our review agrees with the above

results.

However, this is in contrast with the results reported by Cranney et al. In their article, they reported
a significant short-term increase in MVPA among the overall park users, especially after the OFE
installation, but they also suggested that this could be due to a seasonal effect, since the installation
occurred in summer, and at the post-installation control, in the autumn, there was not an increase
in park use. The Authors suggested that the OFE may not attract new park users but may provide
existing park users with more opportunities for active recreation [225]. According to this result,
Chow et al. observed that most users interacted with fewer than three OFE stations (out of a total
of six) available in the park and each OFE user operated one device for less than five minutes with a
total time using all equipment of fewer than nine minutes [227]. This is coherent with an
observational study, which reported that many users used OFE only for a very short period, which
could be insufficient to produce substantial health benefits [228]. Earlier studies claimed that MVPA
was achieved using OFE, but Chow et al. investigated the energy expenditure and level of intensity
during OFE use and they reported that the use of OFE appeared to be less intense compared with
the use of conventional resistance training machines in indoor gyms [227]. This result does not
represent all kinds of OFE because there are different manufacturers that design and produce OFE,
with differences in size, shape, materials, or smoothness of operation. The lack of energy
expenditure could be compensated by the natural environment, which brings additional benefits in

comparison with PA in an indoor environment and can improve people’s health and well-being by
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providing restoration from stress and mental fatigue [229,230]. People who constantly perform PA

could also see more positive effects due to a different setting.

Heterogeneous studies have indicated that OFE could pose many safety problems because of a lack
of surveillance and inadequate usage instructions, and they also reported many OFE accidents due
to users operating equipment incorrectly [227]. A survey study indicated that many users mimic
how others use the equipment since no information session was conducted after installing the OFE
and many instructions were absent [226]. Therefore, an important development for the future and
the increase in OFE use could be that manufacturers provide clear equipment operation guides (or
demonstration videos) on the correct use of their equipment and warning messages regarding risky
behaviors. Manufacturers should also design OFE with suitable angle ranges or fixed operating
positions. The government or the local authorities that authorized the OFE installation may allow
instructional sessions in which professional trainers can explain how to safely use the OFE to meet

the individual’s capability and fitness level.

4.4.1. Limitations

The biggest limitation of this study is linked to a lack of findings/definitive results and articles in the
literature. It was possible to include in this systematic review only 10 articles. The literature about
the general importance of green urban spaces is growing, but studies about constructing
interventions in green urban spaces for the general population are not growing at the same speed.
There are a lot of studies about the beneficial effects of natural environments for children,
teenagers, and the elderly population to promote an active lifestyle or a healthy elderly age.
However, the growing literature is not connecting green urban spaces and rehabilitation
interventions. Instead, this can be of paramount importance to create specific protocols for people

undergoing rehabilitation programs for different health problems, such as cardiovascular diseases.
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Green urban spaces could also be a good support or an alternative for this kind of rehabilitation. In
green urban spaces, there are also physical activity protocols for people with chronic diseases, such
as diabetes. There is no doubt that these kinds of problems and protocols are very important to
promote public health, but there is a lack of literature on physical activity for the general population,
such as people between eighteen and seventy-five years old, without health problems. This is a big

part of the population that is very little considered in the literature.

For these reasons, the sample of articles that met the inclusion criteria was very limited. It was not
a problem of quantity, but rather of quality, because a major part of the articles retrieved provided
an “intermediate”-quality evaluation, with different problems and lack of information.
Furthermore, the articles were very heterogenous, and they had a different approach (i.e., the
simple observational approach before/after, without randomization), so it was difficult to obtain

strong and definitive evidence and conclusions.
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5. Study 2: The Effect of Physical Activity Interventions Carried Out in Outdoor Natural Blue

and Green Spaces on Health Outcomes:A Systematic Review

This article was published in the International Journal of Environmental Research and Public
Health

Marini, S.; Mauro, M.; Grigoletto, A.; Toselli, S.; Maietta Latessa, P. The Effect of Physical Activity
Interventions Carried Out in Outdoor Natural Blue and Green Spaces on Health Outcomes: A
Systematic  Review. Int. J. Environ. Res. Public Health 2022, 19, 12482.

https://doi.org/10.3390/ijerph191912482

Keywords: blue exercise; green exercise; healthy adults; blue—green space setting; natural

outdoorenvironment; physical activity intervention; outdoor exercise; health promotion

Overview

PA interventions carried out in blue and green environments are being investigated as a
potential strategy to increase health outcomes in people with and without chronic
conditions. Many recent studies reported positive results, but a high number of these studies
were focused on people with mental or physical disorders. In this scenario, the present
systematic review was aimed at investigating the existing evidence regarding the effects of
physical activity interventions carried outin green—blue space settings, involving healthy
people. No exhaustive conclusion can be drawn based on available evidence. However, this
systematic review highlighted the need to extend this kind of intervention to reveal more robust

evidence that green and blue exercises benefit health.
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5.1 Introduction

There are an increasing number of studies with the aim of estimating the impact of access and
exposure to neighborhood green and blue spaces on the risk of mental health conditions and the
opportunity for promoting well-being [231,232]. Up-to-date research indicates that the benefits
may be different due to the population groups, context, and health outcome [233,234]. Adequate
PA levels are essential, given that PA is a fundamental aspect of human health, but a great part of
the population remains inactive [164]. The use of green and blue spaces can facilitate PA, social

interaction, and contact with nature, providing multiple health benefits [95,115,168,169,231,235].

Therefore, evidence of such health benefits might be of high relevance for healthcare professionals,
urban planners, and policymakers, who can help translate available evidence into interventions and
policies targeted to improve health. However, the knowledge base is limited to the green and blue
spaces evaluation of exposures or nearness separately considering green or blue or involving a
nonhealthy population. In such a scenario, the aim of the present systematic review was to
investigate the existing evidence regarding the effects of PA interventions performed in a natural

environment involving healthy people (aged > 18 years).

5.2 Materials and Methods

5.2.1. Data Sources and Search Strategy

The present systematic review was prepared in accordance with PRISMA recommendations and
guidelines [236]. The protocol was registered in the International Prospective Register of Systematic

Reviews (PROSPERO).

Table 5 summarizes the Patients, Interventions, Comparators, Outcomes, Time, and Setting

(PICOTS) criteria drafted to address the primary search aim.

51



Table 5. PICOST criteria for eligibility

Parameter Inclusion criteria Exclusion criteria

Population Healthy people People with acute or chronic conditions
Age range: Adult (+19; +45; +80) People aged under 18

Intervention Outdoor PA intervention is carried out in the natural Absence of PA intervention;

environment and natural/mixed settings (specifically
blue space and green space)

Indoor PA intervention
Comparator Standard treatment
No PA intervention

Another type of PA intervention

Outcome Quiality of Life or Life satisfaction or Intervention No information about PA effects
satisfaction evaluation

The physical performance or other indices of physical
performance

Anthropometric evaluation

Timing 10-year publication date limit Published before 2011
English Language Not in the English Language
Full text available No full text is available

Study design Experimental or observational study with original Study Protocol or other papers without
primary data original data

Note: PA: Physical activity.

A systematic literature search of the main coherent databases according to the aim of this paper,
MEDLINE (PubMed), Cochrane Central Register of Controlled Trials (Central), CINAHL (EBSCO), and
PSYCHINFO (EBSCQ), from April 2022 up to May 2022 was conducted to identify all published articles
about PA interventions carried out in green and blue spaces and relative effects in terms of physical
fitness, quality of life, physical performance, and anthropometric characteristics focusing on healthy

adults.

Only randomized controlled trials (RCTs), case reports, observational studies, and clinical trials for

which the full text was available were included. In addition, only human subjects were included, and
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we decided to put a 10-year publication date limit. Search strategies (strings adapted when
necessary in order to fit the specific search requirements of each database) used the following
Boolean expression, keywords, and terms (terms mainly chosen from papers related to the topic
and mesh database): (“Exercis*” OR “Physical Activity” OR “Activities, Physical” OR “Activity,
Physical” OR “Physical Activi- ties” OR “Exercise, Physical” OR “Exercises, Physical” OR “Physical
Exercise” OR “Physical Exercises” OR “Acute Exercise” OR “Acute Exercises” OR “Exercise, Acute” OR
“Exercises, Acute” OR “Exercise, Isometric” OR “Exercises, Isometric” OR “Isometric Exercises” OR
“Isometric Exercise” OR “Exercise, Aerobic” OR “Aerobic Exercise” OR “Aerobic Exercises” OR
“Exercises, Aerobic” OR “Exercise Training” OR “Exercise Trainings” OR “Training, Exercise” OR
“Trainings, Exercise”) AND (“Outdoor Exercise*” OR “Outdoor Fitness” OR “Outdoor Physical
Activity” OR “Natural Environment Exercise” OR “Blue Space Physical Activity” OR “Green Urban
Space Exercise*” OR “Green Urban Space Physical Activity” OR “Outdoor Training” OR “Outdoor
Circuit Training” OR “Outdoor Resistance Training” OR “Outdoor High Intensity Training” OR “Park
Exercise” OR “Park Training”) AND (Adult OR “Young Adult” OR “Healthy Adult” OR “Older Adult”)
AND (“Health Outcomes” OR “Anthropometric Outcomes” OR “Anthropometric characteristics” OR
“Anthropometrical outcomes” OR “Anthropometrical characteristics” OR “Wellbeing” OR “psycho-

social Wellbeing” OR “Quality of Life” OR “Physical Performance” OR “Physical Fitness”).

Moreover, hand searches of key conference proceedings, journals, and professional organizations’
websites were conducted by SM, AG, and PML, and, in accordance with the snowball technique,

references cited in the primary papers were examined to discover possible additional papers.

5.2.2. Quality Assessment and Data Extraction

Screening and checking phases followed different steps. First of all, the reviewers (SM, AG, MM, and

PML) independently and blindly screened eligible papers after the removal of duplicates, reading
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titles, and abstracts to select pertinent papers. After the first screening, the reviewers (SM, AG, and
PML) retrieved and read the full text of all potentially eligible studies. Disagreements about the
eligibility of the studies for inclusion were resolved through discussion between all the researchers’
groups, and if more information was necessary, the study Authors were contacted. Finally, the
investigators, following the standardized rules for literature collection given by the Cochrane
Reviewers handbook, independently obtained the information of the included studies focusing on
the following characteristics: Author, country, study design, population, intervention, outcomes,

and results [200].

The studies included in the final step were independently and separately evaluated for the risk of
bias by researchers (AG and SM) using the “A revised Cochrane risk of bias tool for randomized
trials” (RoB 2) [237] and “The Risk Of Bias In Non-randomized Studies—of Interventions (ROBINS-I)

III

assessment tool” [238]. Any disagreement between the quality scores separately assigned by the
blind reviewers was resolved through discussion, and, if necessary, two more blind reviewers

belonging to the research team (MM and ST) were involved as tiebreakers. This methodological

choice was supported by the PRISMA guidelines [236].

RoB-2 tool analyzes different biases in five domains: (1) bias resulting in the randomization process;
(2) bias arising from deviations from intended interventions; (3) bias linked to missing outcome data;
(4) bias in the measurement of the outcome; and (5) bias on the reported result. The response
options for the reported questions in each domain are as follows: yes, probably yes (PY), probably

no (PN), no, and no information (NI).

These categories provide the possibility to assess an overall risk-of-bias judgment for the specific
study result being evaluated in low risk of bias, some concerns, and high risk of bias. The ROBINS-I

scale uses seven different domains: (1) bias arising from confounding; (2) bias in the selection of the
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study’s participants; (3) bias in intervention classification; (4) bias linked to deviations from intended
interventions; (5) bias resulting to missing data; (6) bias due to the measurement of outcomes; and
(7) bias on the reported result. The response options for the domain level were the same as those
of RoB-2, but the overall risk-of-bias judgment includes low risk, moderate risk, serious risk, and

critical risk of bias.

5.3 Results

5.3.1 Study Selection and Characteristics

Through database browsing and hand-searching, a total of 239 articles were identified (Figure 4).
Considering the articles identified from databases, three were excluded because they were
duplicated, and 157 were excluded after reading the abstract. Then, the authors read the full text
of the articles, and 69 were excluded because they matched the exclusion criteria; finally, only six
were considered relevant. All the records identified from hand-searching were excluded after

reading the full text.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

Identification of studies via datal and regi: J [ Identification of studies via other methods ]
Records identified from:
g Databases (n = 235):
'g PUBMED (n = 206) Records removed before screening: Records identified from:
i PSYCINFO (n = 6) Duplicate records removed Hand-search (n=4)
g CHINAIL: (n=12) (n=3)
= COCHRANE (n=11)
Registers (n=0)
— l
Records excluded by human
Records screened ¥ e
from title and abstract
(n=232) (n=157)
= Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
;g (n=0) (n=0) (n=0) (n=0)
Reports excluded (n = 69)
Reports assessed for eligibility - No healthy population (n=9) Reports assessed for eligibility
(n=75) (n\:(l 3 alactiyityintervention (n=4) Reports excluded (n=4):
- Indoor physical activity intervention - Other type of intervention (n=2)
(n=23) - No coherence with the study
- No coherence with the study aim aim (n=2)
—_— (n=7)
- Type of study (n=16)

Studies included in review
(n=6)

Included

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.
doi: 10.1136/bmj.n71. For more information, visit: hitp://www.prisma-statement.org/

Figure 4. PRISMA 2020 flow diagram of studies selection [239].

The main reasons for exclusion in the first step (abstract reading) were as follows: no physical
activity intervention was carried out in the study, and no healthy people were involved. After the
full-text reading (considering both reports from databases and hand-searching), the main causes of
exclusion were the implementation of physical activity intervention carried out indoors and the

types of the study (without original primary data).

5.3.2 Risk of Bias Assessment

Each study was evaluated for quality assessment differentiating RCTs from quasi-experimental
studies. The five studies categorized as RCTs scored a risk of bias from low to some concern, as
shown in Table 6 showing studies that resulted in low risk [210,240-243] of bias and two with some

concerns [210,242-244].
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Table 6. Quality assessment of RCTs and quasi-experimental studies.

Authors Study design Tool for assessment Quality
Song et al. 2015 [240] Quasi-experimental ROBINS Moderate
concerns

Sales et al. 2017 [241] RCT Cochrane Low risk
ROB2 Tool

Plotnikoff et al., 2017 [242] RCT Cochrane Some concerns
ROB2 Tool

Kim et al. 2018 [210] RCT Cochrane Low risk
ROB2 Tool

Muller-Riemenschneider et al. RCT Cochrane Low risk

2020 [243]
ROB2 Tool

Vert et al. 2020 [244] RCT Cochrane Some concerns
ROB2 Tool

RCT: randomized control trial; ROB2: Cochrane risk-of-bias tool for randomized trials. ROBBINS-I: the Risk Of Bias In Non-
randomized Studies — of Interventions.

Considering the quasi-experimental study performed by Song et al., the response to the quality

assessment was moderate concerns [210,240-244].

The major concerns were related to the second domain (risk of bias due to deviations from the
intended interventions) mainly because there were no blinding of participants and people delivering

the intervention given that it concerns physical activity practice (item #2.2-2.3).

5.3.3 Data Extraction of the Included Study

Table 7 summarizes the principal aspects and results of the included studies evaluating the effects
of PA interventions on health outcomes in healthy people over 18. The geographic origin of the
studies was as follows: Australia (n = 2), Korea (n = 1), Japan (n = 1), Spain (n = 1), and Singapore (n
=1). Study characteristics were heterogeneous. The sample size varied from 23 to 160 people. Ages

ranged from 22 to 80 years.
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Table 7. Characteristics of studies included.

Intervention

Outcome

Results

Type: 15 min of walking in two
different environments—an urban
park and a city area; after walking, the
subject returned to the waiting room
and completed the questionnaires.
Participants rested for approximately
20 min and repeated the experiment
in the other environment. There were
no

significant differences in the

average speed between the two
environments.

Frequency: twice a day

Time: 3 days

For physiological relaxation,
three different questionnaires
were

used to investigate the
psychological responses after
walking in each site. The
questionnaires were the SD
scores, POMS, and STAI scores.
Heart rate and its variability
were measured to investigate
automatic nerve activity

The participants showed statistically significant differences in
their physiological and psychological responses to walking in
different environments. The natural logarithm of the HF
component, which is an estimate of the parasympathetic
nerve activity, was higher when subjects walked in the urban
park than when they walked in the city area. The mean In(HF)
was significantly higher in the urban-park walking than city-
area walking (p<0.01). Then, the estimation of the
sympathetic nerve activity was lower during the urban-park
walking than city-area walking. The mean heart rate was
significantly lower in the urban-park walking than city-area
walking (p<0.01). A significantly higher SD score was
observed following the urban-park walking than those
following the city-area walking for the three adjectives:
comfortable, natural, and relaxed. The negative subscale of
tension—anxiety, anger—hostility, fatigue, and confusion was
significantly lower after walking in the urban park than
walking in the city area (p<0.05). On the contrary, the
positive mood state vigor was significantly higher for walking
in the urban park (p<0.001). The total STAI score was 19.3%
significantly lower after walking in the urban park than after
walking in the city area (p<0.01)

Study Study Population
Design
Song et al. NRCT N: 23 men (aged 22.3+1.2,
2015, height 171.1+4.7 cm,
Japan [240] weight
63.418.1 kg, BMI
21.5%2.1 kg/m2)
Sales et al. RCT N: 48
2017, CG: 21
Australia [241] (age 70.248.2, 77%
women,

BMI 28.1+5.0, 6% current
smoker, 29% ex-smoker,
52% daily alcohol
assumption, 61.9% had
previous falls

history, 47.6% had fallen
over 12 months)

EG: 27

(age 75.1£7.9, 64%
women,

Type: different kinds of outdoor
exercises with different exercise
stations: push-ups, modified pull-ups,
balance stool, sit to stand, ramp + net
+ climb through, balance beam, steps,
step-ups or taps on platform,
gangway, calf raises + finger steps,
round snake pipe, sharp snake pipe,
hip extension, screws and turners,
and hip abduction. Exercisers were
paired in stations, and an exercise
session could include up to eight
stations.

Frequency: two times a week,
approximately 1-15 h, with

BOOMER test, to assess the
effectiveness of the exercise
park to improve balance;
handgrip strength, to measure
physical strength; single leg
test standing, to measure the
ic balance; 2 min walk test, to
assess physical tolerance,
functionand al mobility; 30
min sit-to-stand test, to
evaluate the strength of the
knee extender muscle;
feasibility, defined as the
number of participants
recruited and retained over

No significant improvement in the BOOMER test (CG,
13.5+1.7 pre, 13.9+1.4 post, p = 0.6 EG 13.6%1.4 pre,
13.741.3 post, p = 0.6, p between groups = 0.4) and the
improvement in quality of life (CG 49.1+7.91 pre, 48.917.6
post, p = 0.2, for the physical component, 51.4+6.1 pre,
51.6+7.9 post, p = 0.6, for the mental component; EG
46.9+7.6 pre, 49.6+8.3 post, p = 0.4, for the physical
component, 53.1+9.8 pre, 54.5+7.0 post, p = 0.6, for the
mental component) and falls efficacy (CG 11.3+4.0 pre,
10.943.7 post, p=0.4, EG 10.3%£3.4 pre, 9.3£2.5, post, p =
0.4, p between groups = 0.1). EG showed significant
improvements in knee strength (84.2+36.5 pre, 96.4+44.4
post, p = 0.01), balance (single leg stance, 15.6+11.0 pre,
17.3%£11.3 post, p = 0.01), 2 min walk test (140.6%30.5 pre,

58



BMI 28.9+5.3, 3% current
smoker, 42% ex-smoker,
41% daily alcohol
assumption, 62.9% had
previous falls

history, 40.7% had falls
over 12 months)

5-10 min of warm-up, followed by
45-75 min on the equipment
station and 5-10 min of cool-down
exercises.

Time: 18 weeks of

interventions

the recruitment period;
physical composite scores,
shortfalls efficacy scale
international, numbers of falls
over 12 months

152.1+28.7 post, p = 0.01), and sit to stand (10.5+3.0 pre,
12.1+2.7 post, p = 0.01). Regarding feasibility, 87% of EG
completed the 18-week intervention with mean attendance
to

the session of 79.6% and 14% of the CG attended the social
meeting offered.

Plotnikoff etal. ~ RCT N:84 (aged 44.7+14.0, BMI  Type: EG—five face-to-face group Aerobic fitness to assess After 10 weeks, EG improved aerobic fitness (4.50
2017, Australia 33.345.7 kg/m2) intervention, each intervention aerobic fitness; lower body mL/kg/min), the strength of the lower body, number of
[242] CG: 42, aged 45.1+14.7, lasted for 90 min and consisted of muscular fitness using the steps (1330 steps), mobility (-1.8 s), and systolic blood
BMI 30 min of cognitive group and chair stand test; steps/day pressure, and there
31.745.1 kg/m2, 60 min of small group outdoor measured using pedometers; was a decrease in waist circumference (-2.8 cm). After 20
EG: 42, aged 44.2+13.5, training and outdoor PA with the functional mobility using the weeks, EG showed effects on upper and lower body
BMI eCoFit smartphone app that Timed Up and Go test; waist strength, blood pressure, and functional mobility. Survey
35.0+5.9 kg/m2 included workout circuits, and a circumferences, BMI, and conducted at the end of the intervention showed positive
description of where and how to systolic and diastolic blood feedback for group cognitive sesssessionstdoor training, and
use an outdoor physical pressure use of the eCoFit app.
environment to be more physically
active.
CG: no interventions
Frequency: once a week
Time: 20 weeks of interventions;
phase 1: 1-10 weeks of face-to-face
group intervention; phase 2:
11-20 weeks eCoFit smartphone app
Kimetal. 2018, RCT N: 35 Type: RC—outdoor resistance Fitness was evaluated with five  Improvement in upper-body strength in both groups (RC

South Korea
[210]

(aged 73.20+4.90, women
characteristics (32): BMI
25.48+2.41, kg/m2 height
151.98+5.90 cm, weight
58.7348.19 kg, lean mass
19.64+2.50 kg, body fat
36.84+3.36%; men
characteristics (3): BMI
24.70£2.87 kg/m2, weight
69.4048.39 kg,
168.20+4.75 cm, lean
mass 27.0043.72 kg, body
fat 28.66%3.95%)

RC: 12,

CoG: 13

training using leg extension, pull
weight, chair pull, for a total of 50
min of training;

CoG: outdoor aerobic and
resistance training using leg
extension, pull weight, chair pull,
sky-walker, cross-country, for a
total of 70 min;

CG: no interventions

Time: 6 weeks of interventions at
different intensity evaluated with
the Borg scale

fitness tests designed for the
elderly (30 s chair stand,

30 s arm curl, 244 cm up and
go, one-leg stand, and 2 min
step), as well

as the number of pushups and
6 min walking

19.16%11.40 pre, 30.16+13.13 post; CoG 11.07+9.62 pre,
22.23+12.95 post); lower-body endurance was higher in the
CoG (561.84167.22 m) than the CG (486.44196.14 m).
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CG: 10

Muller- RCT
Riemnschneider

et al. 2020,

Singapore [243]

N: 160 (aged 51.116.3,
127 women, total MVPA
442.7+534.7 min/week)
EG: 80 (aged 52.116.5, 65
women)

CG: 80 (aged 50.0+6.0,
62 women)

Type: EG—face-to-face counseling

on PA; they completed a park

the prescription sheet where they
committed to a goal that specified
the frequency, intensity, time, and
location of exercise parks. Participants
received two brochures developed for
the trial: one provided information on
the main parks and their different
features, including walking trails and
the location of fitness corners. The
second was generally about the
Singapore National Park s Board. +
invitationa to weekly exercise
sessions in parks; in addition,
participants received half-way
through the trial a brief counseling

a phone call to assess progress and
included modification of the goal if
necessary. CG: continued their daily
routine; they received standard PA
materials.

Time: 6-week intervention.

Time spent on MVPA
measured

by an accelerometer and by
the questionnaithe re, total
volume of

PA, time spent on light and
sedentary activity, time spent
at the park, physical activity at
the park, recreational MVPA,
mental well-being (measured
by SF-12, K-10, WHOS5, and
WHOQOL-BREF).

No differences between EG and CG were observed with
regard to physiological distress and overall quality of life.
The only difference was found for the psychological quality
of life,

which was higher in EG than in CG (p = 0.047).

The difference was not statistically significant regarding the
mean differences in MVPA among participants. EG showed
a significant increase in the time of recreational PA (EG
142+155.4 min/week, CG 93.6+131.0 min/week, p = 0.044),
time spent in parks (EG 333.9£506.2 min/month, CG
186.4+85.4 min/month, p = 0.047), and PA in parks (EG
333.0£499.3 min/month, CG 140.5+270.7 min/month, p =
0.005).

Vert et al. 2020, RCT
Spain [244]

N: 49 (aged 29, min 19,
max 49, 69.5% women,
BMI 22.6%3.5 kg/m2,
88.1% saw blue space at
work, 89.9% met

the PA of WHO guidelines)

Type: for each study week, each
participant was assigned to a different
environment (blue, urban,

or control site). All participants were
exposed to all environments upon
completion of the study. They walked
20 min in a blue, urban, or
contrositeste. Participants were
distributed in two turns: the first
started at 10.00 a.m. and the second
at11.30 a.m.

Frequency: 4 days a week

Time: 3 weeks intervention

Participants completed a set of
questionnaires (SWB, WHO-5,
TMD, 4SDQ, and SF-36) to
assesses their well-being,
mood, and psychological
responses, before and after
each walking. In addition,
sleep characteristics and
general health were assessed.
Blood pressure, pulse rate,
and

heart rate variabilities were
continuously measured before
and after the walking.

Better well-being and mood responses after walking in a
blue space versus an urban space or control site (p<0.05).
For SWB, no significant differences were found. For WHO-5,
the “total well-being score” was increased when
participants were exposed to a blue environment (p<0.05).
TMD was significantly lower for the negative subscales after
walking along the blue route compared with urban space
and the control

site (p<0.05). 4SDQ did not show significant differences
between the environments. Statistically significant increase
was found in systolic blood pressure and pulse rate in the
blue and urban environments compared with the control
site. Increase in SNS activity during and after walking in blue
and urban spaces.

RCT: randomized control trial; NRCT: nonrandomized control trial; N: numbers of participants; CG: control group; EG: experimental group; RC: resistance group; CoG: combined group; PA: physical
activity; BOOMER: balance Outcome Measure for Elder Rehabilitation; min: minutes; SD: semantic differential; POMS: profile of mood state; STAI: state—trait anxiety inventory, MVPA: moderato-
to-vigorous physical activity; PA: physical activity; SWB: subjective well-being; TMD: total mood disturbance; 4SDQ: four-dimensional symptom questionnaire.
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We extracted the intervention characteristic by adopting the “F.I.T.T.” classification (frequency,

intensity, time, type) mainly used in exercise prescription [245].

The duration of the experimental design varied from 3 days to 20 weeks and the frequency from
two to seven times a week. The “type” of the intervention included two studies involving walking
intervention [243,244], two studies involving a combination of resistance training and aerobic were
used [210,241], and two studies involved resistance training [240,242]. According to this, the
outcomes were heterogeneous, varying from performance tests such as balance test and handgrip
test to well-being and quality of life assessed through a questionnaire. Table 7 describes the details

of the included studies.

5.4 Discussion

The present systematic review was aimed at investigating the existing evidence regarding the effects
of PA interventions carried out in GBS involving healthy people (aged 18 years). While research has
previously assessed how GBS affects health and physical well-being, the relationship between
exposure and health effects for healthy people is not well-known. For this reason, the aim of the
present systematic review was to investigate the existing evidence regarding the effects of PA

interventions performed in a natural environment involving healthy people (aged 18 years).

The systematic research of the literature found six studies, with different kinds of interventions and
outcomes. The six eligible studies were scored as of medium quality and showed several

improvements in health outcomes, which will be investigated in the present section.

Among the PA interventions adopted in the included studies, walking is a cost-effective one, which
might appeal to most of the population [246]. In connection with this, walking in a blue space and
in urban park showed better well-being and mood responses compared with walking in an urban

space or resting in a control site [240,243,244]. Song et al. reported significant differences in the
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guestionnaires administered during the study [240]. In fact, the SD score was higher after walking
in an urban park for three adjectives: comfortable, natural, and relaxed (p<0.05), and lower for the
negative subscales tension—anxiety, anger—hostility, fatigue, and confusion (p<0.05). Finally, the
positive mood state vigor was significantly higher for walking in the urban park than for the city-
center (p<0.05). Song et al. did not report the effect size, but they used the Wilcoxon signed-rank
test to analyze differences in psychological indices detected after walking in the two environments.
Vert et al. found similar results for the blue space. In fact, participants showed better well-being and
mood response after walking in a blue space versus an urban space or a control site (p<0.05). The
WHO-5 total well-being score increased when participants were exposed to a blue environment
(p<0.05). In addition, Vert et al. did not report the effect size, and they used mixed-effects regression
models to evaluate the difference linked to the environment. One of the easiest ways to be and
remain active is walking, and it is also the most popular [215]. A study found that adults who
achieved the right amount of PA observed that walking was the most reported activity [215]. This
could be due to its accessibility. Walking is a universal form of PA that a large part of the population
can practice without differences in age, sex, education, income level, or ethnic group. Expensive
equipment, special skills, or special facilities are not required in walking. There is an inverse
association between the risk of developing coronary heart disease and overall walking in women
[214]. In addition, walking is an important activity for older people. In fact, walking outdoors at least
once a week has been associated with achieving more time spent in moderate to vigorous PA than
walking indoors, and it also provides a way to take part in relevant activities, such as shopping or
leisure activities (e.g., visiting friends or pleasure walking) [212]. Being physically active is linked to
substantially lower costs of medical care, and, in particular, for older adults where the risk of chronic
disease is higher, walking has the potential to reduce medical expenditure [217,218]. In this review,

two studies used walking as an intervention; they had similar objectives even if they used different
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guestionnaires to evaluate the psychological answers to walking in a different kind of environment
[240,243,244]. In particular, the first article aimed to value the psychological and cardiovascular
responses of the exposure to blue space, urban space, and a control site and to value whether well-
being and mood effects were constant for (at least) four hours after exposure [243,244]. The second
article intended to clarify the physiological effects of walking in urban parks during fall (autumn)
[240,244]. Both articles found positive effects after the period of interventions, so they seem to
suggest that walking in a natural environment had multiple positive effects. However, more studies

are needed to improve the knowledge about this topic.

Concerning performance outcomes, resistance training induced more significant improvements in
body muscular strength, aerobic fitness, number of steps, functional mobility, systolic blood
pressure, and waist circumference in the experimental group than in the control group
[210,241,242]. In two studies, outdoor fitness equipment was used [210,240,241]. Several studies
showed that outdoor fitness equipment has become a very popular worldwide in numerous green
and blue spaces and built-up environments [221,222,224,226,247]. Outdoor fitness equipment
(OFE) can be used by a large part of the population (there is also OFE adapted for people in
wheelchairs) because it provides free access to fitness training for the community and also enables
different kinds of training (e.g., resistance training or circuit training)[212,224,226]. The results of
the use of outdoor fitness equipment are mixed. Sales et al. found significant improvements in knee
strength, balance, 2 min walk test, and sit-to-stand [241]. Meanwhile, Kim et al.’s study showed
significant improvement in the upper- body strength. These differences in the results are linked to
the different kinds of outdoor fitness equipment used. In fact, there are different manufacturers
that design and produce outdoor fitness equipment, with differences in shape, materials, size, or

smoothness of operation [133].
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Plotnikoff et al. and Muller-Riemenshneider et al. evaluated the effects of PA in green and blue
spaces and the effectiveness of face-to-face counseling [242,243]. In both studies, the participants
received information about the parks in their city or in their neighborhood to promote the use of
this kind of environment. Plotnikoff et al. used a smartphone application, called eCoFit, in which the
participants of the experimental group could find workout circuits suited for several geographical
locations in the city. Indeed, in the study of Muller- Riemenshneider et al., the participants received
an information brochure and a sheet where they filled in the types of activities they aimed to do
each week over the trial period [242,243]. Even if the study design is similar between the two
studies, the results are not comparable because they used different types of exercises and different
guestionnaires, and the time of the study was different. However, both studies found positive
effects of the interventions. The experimental group in Muller-Riemenshneider et al.’s study was
asked to join one hour of an outdoor structured and supervised PA program every week in a park.
The control group received only standard PA promotion materials. At the end of six months, the
experimental group had a significant increase in recreational PA, time spent in parks, and PA in
parks. Additionally, they achieved improvements in chosen measures of quality of life and well-
being, especially the psychological quality of life. Plontikoff et al.’s study divided into two parts the
experimental design for the intervention group: for 10 weeks, the participants performed personal
sessions and used the app for smartphones; then, for the other 10 weeks, they used only the
smartphone app. Most of the improvement related to health outcomes at 10 weeks was also
confirmed at 20 weeks. This suggests that the participants continued the PA during phase 2. One of
the key objectives was to promote the use of local green spaces, and eliminating many of the
common barriers to participating can be interesting to verify if, after a longer period (a year), the
participants of the intervention group continued to use the green spaces as a place to do PA. Despite

several pieces of evidence on the health benefits of green and blue spaces, they are generally
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underused [115,116], so it can be important to sensitize the population more about the potential of

this kind of environment.

From a public health perspective, these results can represent a strategy to be implemented to make
the most of the natural setting to amplify the benefits of physical activity practice with a view to
preventing health risks and saving resources. In connection with this, a recent systematic review
recommends for future policies and research take a more integrated multisystem approach and be
inclusive of local and spatial authority planning and meet the needs of transport and natural
resources [232]. The concept of “blue space” has not been widely used compared with green space,
even if some studies demonstrated the potentially higher effects of blue space on people’s health.
For this reason, it would be important that future studies propose physical activity programs in blue

spaces to more consistently verify the benefits of this type of environment.
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6. Study 3: Attitudes towards Green Urban Space: A Case Study of Two Italian Regions
This article was published in the International Journal of Environmental Research and Public

Health

Grigoletto A, Mauro M, Campa F, Loi A, Zambon MC, Bettocchi M, Nieuwenhuijsen M,
Bragonzoni L, Maietta Latessa P, Toselli S. Attitudes towards Green Urban Space: A Case
Study of Two Italian Regions. Int J Environ Res Public Health. 2021 Jun 14;18(12):6442. doi:

10.3390/ijerph18126442.

Keywords: attitude; green space; health promotion; park

Overview

Understanding what drives people to use green urban space is fundamental to create appropriate
campaigns to develop the use of such spaces and improve the citizens’ quality of life. For this
purpose, a questionnaire on the attitude towards green space was developed and submitted to
people from two Italian regions: Emilia-Romagna and Veneto. Significant differences were
observed between the two regions, among the considered age groups, and in relation to the type
of job. People from Emilia-Romagna have higher scores of attitudes toward green space than
people from Veneto, underlining the importance of territorial policies. Moreover, younger

participants (18—30 years) seem to be less attracted to green urban space.
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6.1Introduction

Even though there has been a growing literature focused on the importance of green urban spaces
and several studies have highlighted a relationship between exposure to the natural environment
and better health perception [178], the mechanism that brings people to use green space is still
unclear [179,180]. In particular, some concerns regard the optimal distance of the house from the
park to ensure frequent use of green spaces. The currently recommended distance between a
residence and the nearest open public space is 300 m [37]; however, other studies have suggested
that people are willing to walk for even longer distances in order to have access to a green urban
space if parks have some attractive features [21,59]. Other factors that may influence access to
parks are socioeconomic status, sex, and age. Previous studies have shown that the use of natural
environments may differ according to socio-economic status and sex [178,248—-250]: women
between 18 and 30 and those over 65 generally showed a higher frequency of use in comparison
with men or people belonging to other age groups [251]. In addition, women are
disproportionately affected by common mental health issues and they are more sensitive to the
neighborhood environment [13]. Women are therefore a group for which the effects of urban
parks can be especially important [252]. With regard to age, young people generally underutilize
parks and green urban spaces because they prefer to spend their free time by doing other kind of

activities rather than outdoor experiences [253].

Some studies suggest that people’s perception of the environment could influence the willingness
and intention to use the surrounding environment [254,255]. Relatively few studies have assessed
the effects of the perception of green space and the use of parks in terms of health promotion and
such studies are lacking in Italy. Encouraging Park visitation could promote the physical and mental
health of residents. Even if there is an increasing literature about the importance of green spaces,

the results are contrasting because of the different measurements, statistical analysis, and
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covariate sets used. Thus, the relationships change based on the individual characteristics

considered, and the enquire of what drives people to use green urban spaces is still open.

Therefore, the first aim of this exploratory research was to develop a questionnaire to evaluate
the attitude toward green spaces and understand what drives citizens to use them. In Italy,
different policies regarding green spaces are adopted among regions [256,257]. Thus, a second
aim was to assess whether there are any differences in attitudes toward parks between the
inhabitants of two Italian regions: Emilia-Romagna and Veneto. These are two bordering regions
in the north of Italy, similar in population characteristics and socio-economic status. Emilia-
Romagna has an area of 22,444 km? with a population of 4,459,477 people, mostly living in the
provincial capitals and a pro capita income of 22 500 euros. The area of Emilia-Romagna is mainly
covered by plains and mountains with rainfall ranging from 600 mm per year in the plain to 1500
mm per year in the mountainous area. In this region, there are two national parks covering an area
of 36 000 hectares. Veneto is further north than Emilia-Romagna and has an area of 18,390 km?
mainly covered by plains and mountains. There are 4,905,854 people who live in Veneto and most
of them live in the provincial capitals, with a pro capita income of 21,994 euros. The rainfall range
is very similar to Emilia-Romagna. Veneto has only one national park, but it covers an area of

32,000 hectares [258—-260].

However, as regards physical activity programs in green spaces for the population, the two regions
show marked differences. In Emilia-Romagna, a project to increase green areas in cities by 20%
was approved in 2020, while in Veneto there are no similar projects, yet. In March 2021, the Emilia-
Romagna region allocated 4.5 million euros for parks and biodiversity agencies to promote
sustainable development and combat climate change, and 3.6 million euros for projects that
protect and enhance the natural environment and the environmental heritage throughout the
whole region [261]. At the same time, eight areas of Emilia-Romagna were chosen by the Europarc
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Federation to participate in the “European charter for sustainable tourism” with the goal of
developing environmental tourism [262]. Since 2005, the municipality of Bologna (the regional
capital) has celebrated “Arbor Day”, where trees are planted in different parts of the city [263]. In
Bologna, there have been other initiatives to improve the use of green urban spaces. In fact, since
2010 Bologna citizens have had the possibility to experience different kind of outdoor physical
activity in parks in the summertime through the project “The Moving Park project” [264].
Moreover, from 2011 onwards, senior citizens in Bologna have had the opportunity to be
physically active while also improving their socialization thanks to the city’s project “Badabene alla
salute”, which envisages twice weekly physical activity group sessions and walking groups in public
parks and other urban outdoor spaces located in the six districts of Bologna. Similar projects were
carried out in other provinces of Emilia-Romagna. Veneto has had only a few projects regarding
green spaces and these are linked to local municipalities (such as Padua or Verona); there were no
similar regional projects or events [265,266]. Higher scores in attitude towards green urban spaces

could be a demonstration of the efficacy of the territorial policies in Emilia-Romagna.

Therefore, the first objective of the present study was to propose a questionnaire that could be
effective in understanding attitudes toward green space. Many factors (demographic, proximity of
the park, and park use) may affect attitudes, and in literature, these were often considered
individually. Therefore, the second goal was to gain a better understanding of the influence of
these factors and assess the differences in the attitude towards green spaces, not only at a
territorial level but also considering sexes, age groups, level of education, distances between home
and green space and among people who use parks for physical activity or not. In particular, in Italy,
there is a lack of studies about attitudes toward green urban space, and this preliminary study has
the potential to provide helpful, if not generalizable, information on this matter. The

understanding of what components influence the determination of an attitude, could be very
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useful for managers and decision-makers engaged in public health, as this could help guide

management strategies.

6.2 Materials and Methods

6.2.1. Participants

Three hundred and fifty subjects completed the questionnaires, but some were excluded from the
analysis as they lacked important information. Ultimately, 310 surveys contained all the
information and were considered in the present study: 167 from Emilia- Romagna and 143 from
Veneto. The survey was approved by the Bioethics Committee of the University of Bologna (prot.
N. 022254) and was administered in the two regions both on paper (distributed in parks) and in an
online version with Google Moduli. Distribution of the survey began in May 2020 and the online

version was closed in September 2020.

In addition, before administering the questionnaire a pre-test was carried out using a small sample
of respondents to assess its reliability. For this purpose, we recruited 60 subjects via convenience-
based sampling to validate the survey. This group consisted of 30 participants from Emilia-
Romagna and 30 from Veneto, divided equally between men and women, and age groups. The
guestionnaire was administered in the paper version to people who were randomly recruited in
both regions using a social network, such as Facebook.

6.2.2. Procedures

A new questionnaire was developed to investigate the attitude that drives people to use urban
parks. Attitude represents a synthetic assessment of a psychological object evaluated in positive or
negative dimensions [252,253]. The survey was divided into two sub-sections: (1) demographic
information, and (2) attitude toward green space components. The first section collected
demographic information, including sex, date, place of birth, region and city of living, level of

education, marital status, occupation, and the distance from their home to the nearest urban park.
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Information regarding the use of parks for physical activity was also gathered. The second part
included questions designed to assess participants’ attitudes toward green urban spaces [64]. The

statements were evaluated using the Likert scale.

The questionnaire included fifteen items, divided into three components: cognitive, behavioral, and
affective. Questions one to five belonged to the cognitive component, which can be measured
through the belief types of value orientations, objective knowledge, and perceived outcomes. The
second component covered the behavioral aspect, and investigated park use and participation in
outdoor nature recreation. The items included in this section were from number six to number ten.
Finally, questions from eleven to fifteen examined the affective component, based on basic
emotions differentials. All three components were evaluated with the Likert scale, from 1to 5, in
which 1 meant “strongly disagree” and 5 “strongly agree”. The data used for this statistical study

will be available from the corresponding author upon request.

6.2.3. Statistical Analysis

In order to assess the questionnaire’s validity, its internal consistency was evaluated by Cronbach’s
alpha coefficient on the answers of the recruited pre-test sample; a confirmatory analysis (CFA) for
the convergent validity of the constructs was then performed. Cronbach’s alpha was considered

reliable for values between 0.5 and 0.9.

Subsequently, to better achieve the objectives of the study, the suitability of the sample size was
assessed using the G-Power software 3.1.9.2. An a priori power analysis was conducted to ensure
that the number of participants was representative of the purposes of this study. To identify the
sample size for the study, we assessed an a priori: computer required sample size given a, power,
and Effect Size by G*Power (version 3.1.9.2, Universitat Kiel, Kiel, Germany). When ANOVA was

selected (a = 0.05; 1 - B = 0.90; effect size f= 0.25) a sample size of 270 participants was detected.
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When multiple regression was selected, the calculated outcomes parameters detected a sample size
of 130 participants. Additional subjects were involved to ensure the availability of data in case of

problems with data collection.

The variables’ normality was verified with the Shapiro—Wilk test. Descriptive statistics (means and
SD) and frequencies were calculated. Since the variables were not normally distributed, a non-
parametric ANOVA was used to assess differences between regions, sex, age groups, marital status,
education level, distance from the park, and use of the park. When a significant F ratio was obtained,
the Tukey post hoc test was used to evaluate the differences among the groups. As regards
demographic factors of proximity and park use, the differences in the frequencies between the two

regions were assessed by the Chi- square test.

Finally, to further understand the influence of demographic characteristics on green space
perception, a set of multiple regression models was built. A backward multiple regression analysis
was carried out to assess possible predictors of the total score obtained in the three different
components. Some demographic and personal characteristics were used as independent variables.
In particular, age groups, sex, marital status, region of living, educational level, profession, distance
from the park, and use of the park were included in the model. Predictors inputted into the model
were those found to have significant associations with the total score obtained in the three different
components (i.e., p < 0.05), while those with p > 0.05 were removed from the model. After

performing the model, all the hypotheses were verified.

Data analysis was performed using Statistica for Windows, version 8.0 (Stat Soft Italia srl, Vigonza,

Padua, Italy).
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6.3. Results

6.3.1. Validation of the Questionnaire

The Cronbach’s a value was 0.888, and the Cronbach’s alpha values of the different components of

attitude were all above the threshold of 0.7, which can be regarded as reliable. Loading values, used

to assess the relationship between variables, ranged from 0.583 to 0.965 among the different items

in this study. Since the alpha was 0.929 for the cognitive component, 0.704 for the behavioral

component, and 0.761 for the affective component, the questionnaire could be considered valid.

The model derived from the confirmatory factor analysis showed a fit with the data (Minimum

discrepancy per degree of freedom, CMIN= 70.08; df = 51, CMIN/df = 1.06; Comparative Fit Index,

CFl = 0.961; Root mean square residual, RMR = 0.03). According to conventional criteria, the Chi-

squared/df < 2, CFI >0.9, and RMR < 0.05 indicated a good fit [65—67]. Table 8 shows the results of

Cronbach’s a for the sample of sixty people.

Table 8. Reliability analysis

Attitude components Iltems Loading Value Cronbach’s a
| prefer to do outdoor physical activity 0.965
Green space in cities is important 0.898
Cognitive component Nature parks improve quality of life 0.897 0.929
Contact with nature is important for well-being 0.893
It is important to have convenient nature parks in 0.910
cities
Nature parks are boring 0.793
Humans have the right to modify nature to suit our 0.623
needs
Behavioral component The time spent in an urban nature park relaxes you 0.592 0.704
Tax dollars should be spent on nature parks 0.637
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Nature parks in the cities provide valuable contact 0.583
with nature
| expect to feel refreshed after visiting a nature park  0.750
| enjoy talking with neighbors at the local nature park  0.748
Affective components | learn about the local environmental issues from 0.787 0.761
friends/family
I like the structure of the park you use 0.657
| can count on family and friends for help 0.710

6.3.2 Assessment of the Attitude toward Green Space

6.3.3.1 Demographic and Socio-economic Characteristics

Table 9 summarizes the demographic and socio-economic characteristics of the subjects that

participated in the study: 167 subjects (54%) come from Emilia-Romagna and 143 (46%) from

Veneto. Most of the respondents were female (n=194, 62%). To consider the representation of

subjects according to age, people were divided into 10-year age class groups: the class most

represented was the 51-60 years group (n = 81, 27%), followed by the 18-30 years (n = 66, 21%),

41-50 (n =51, 16%), 31-40 (n = 49, 16%), 61-70 (n = 46, 15%) and the over 70 (n =14, 5%). Most of

the participants had gained a high school diploma (n= 106, 35%) or a master’s degree (n = 108, 35%).

A large part of the sample lived at a distance of less than 300 m from a park (n = 213, 69%). Park

users numbered 206 (67%) and non-users 104 (33%).
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Table 9. Demographic characteristics of participants (n=310) and Chi-squared test between the

frequencies of the two regions

Emilia-Romagna Veneto
Characteristics Male Female Male Female X2 p
Age N (%) N (%) N (%) N (%) 32.59 <0.001
18-30 13 (22.4%) 18 (16.5%) 13 (22.0%) 23 (27.4%)
31-40 9 (15.5%) 17 (15.6%) 14 (23.7%) 11 (13.1%)
41-50 6 (10.3%) 10 (9.2%) 12 (20.3%) 21 (25.0%)
51-60 12 (20.7%) 30 (27.5%) 14 (23.7%) 24 (28.6%)
61-70 12 (20.7%) 25 (22.9%) 5 (8.5%) 5 (6.0%)
Over 70 6 (10.3%) 9 (8.3%) 1(1.7%) -
Education Level 32.32 <0.001
Below high 6(10.3%) 15 (13.8%) 3 (5.1%) 3 (3.6%)
school
High school 9(15.5%) 35(32.1%) 27 (45.8%) 41 (48.8%)
Bachelor’s 6 (10.3%) 8 (7.3%) 9(15.3%) 14 (16.7%)
degree
Master’s degree 24 (41.4%) 41 (37.6%) 19 (32.2%) 23 (27.4%)
Doctorate 13 (22.4%) 10(9.2%) 1(1.7%) 3 (3.6%)
Marital status 10.16 <0.05
Single 18 (31.0%) 34 (31.2%) 11 (18.6%) 24 (28.6%)
Engaged 3 (5.2%) 7 (6.4%) 6 (10.2%) 12 (14.3%)
Cohabiting 6 (10.3%) 9 (8.3%) 6 (10.2%) 12 (14.3%)
Married 29 (50.0%) 56 (51.4%) 36 (61.0%) 36 (42.9%)
Widower 1(1.7%) 4(3.7%)
Distance from 8.26 <0.05
park
Less than 300 m 44 (17.2%) 81 (29.4%) 40 (32.2%) 48 (42.9%)
More than 300 m 10 (82.8%) 32 (70.6%) 19 (67.8%) 36 (57.1%)
Use of the park 0.07 0.70
Users 41 (74.1%) 71 (63.3%) 39 (66.1%) 55 (65.5%)
Non-users 13 (25.9%) 42 (36.7%) 20 (33.9%) 29 (34.5%)

Note. Some demographic characteristics were no present in all the sample (female over 70 years in Veneto, widower in Veneto).

Significant differences between the participants of the two regions were observed for certain
demographic characteristics, such as age groups, education levels, marital status, and distance from
the park (p <0.05). In Emilia-Romagna, most participants were in the age group 18-31 years for men
(22.4%) and 51-60 years (27.5%) for women. In Veneto, the situation was similar for women
(28.51% in the age group 51-60) but different for men, where the highest percentage of participants
was observed in the age groups of 31-40 years and 51-60 years (23.7%). Significant differences
were also observed in the education level: a generally higher level was observed in Emilia-Romagna

compared to Veneto. Married people were more represented than those with the other statuses

75



(50.0% for men and 51.4% for women in Emilia-Romagna, and 61.0% for men and 42.9% for women
in Veneto). Even though in both regions the people who lived at a distance of less than 300 m from
the park were higher than those who lived farther (82.8% for men and 70.6% for women in Emilia-
Romagna, and 67.8% for men and 57.1% for women in Veneto), the difference between the two
regions was significant. No significant differences were observed between regions in users for
physical activity and non-users: users were more numerous than non-users, with the highest

percentage of men in Emilia-Romagna (74.1%).

Participants were asked if they regularly used the park since this information could influence their
attitude toward green spaces: 67% of the participants regularly used the parks (n = 206), while 33%
(n = 104) did not. Of this percentage, 47% (n = 96) of users lived in Veneto and 53% (n = 110) in
Emilia-Romagna; 60% (n = 123) of users were female and 40% (n = 83) were male. In Veneto, the
percentage of women that used the park was 65% (n = 55) and the percentage of men users was
66% (n = 39). Regarding non-users, women represented 35% (n = 29) and men 34% (n = 20). In
Emilia-Romagna, women users were 62% (n = 68) and men users 77% (n = 42). Non-users were

respectively 38% for women (n=41) and 24% for men (n = 13).

A non-parametric two-way ANOVA was performed to evaluate sex and age group differences in the
total sample (Table 3). Regarding the sexes, significant differences were found in two items: “I prefer
to do outdoor physical activity” and “l learn about the local environmental issues from
family/friends”. For the first item, men had higher scores than women, but for the second item,

women had higher scores than men.

Regarding age groups, significant differences were found in the items “I prefer to do outdoor

physical activity”, “Green space is important”, “Nature parks are boring”, “I learn about the local

environmental issues from family/friends”, and in the total score of the cognitive component and
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the total score of the affective components. Such differences were mostly found between the
youngest age group (18-30 years) and the oldest groups (6170 years and over 70). The participants
of the age group 18-30 years generally showed lower values than the participants of the other age
groups for many items. Significant interactions were observed between sexes and age groups in
thirteen items. Women of all age groups generally presented higher scores than men; women aged

41-50 years showed lower scores than women aged 31-40 years.

When the distance of the dwelling from the park was considered, 69% of the participants indicated
a distance of less than 300 m from their residence to the nearest park and only 31% indicated a

greater distance. No significant differences were found in attitudes between the two groups.

Since one of the aims of the present study was to highlight any differences in the attitude towards
green space between the participants of the two regions, we carried out a non-parametric ANOVA
considering regions, sexes, and age groups. In Table 10, the mean values and standard deviations of
the considered items for regions, sexes, and age groups are reported, while the ANOVA results are

shown in Table 11.
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Table 10. Descriptive statics and ANOVA for sexes and age groups.

18-30 31-40 41-50 51-60 61-70 Over 70
Male Female Male Female Male Female Male Female  Male Female  Male Female Sexes Age Sexes*age
Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean F p F p F p
(sb) (sb) (sb) (sD) (sD) (sb) (sD) (sb) (D) (sD) (sD) (sb)

| prefer to do outdoor physical activity 3.84 3.56 3.70 3.82 4.56 3.39 4.31 3.89 4.35 4.11 4.86 4.50 6.30 <0.05 245 <0.05 238 <0.05
(1.21) (1.36) (1.33) (1.42) (0.78) (1.45) (0.97) (1.25) (1.00) (1.40) (0.38) (0.53)

Green space in cities is important 4.44 4.29 3.87 4.64 4.72 3.68 4.58 4.38 4.65 4.44 5.00 4.75 1.81 0.18 239 <0.05 3.54 <0.05
(0.82) (0.96) (1.25) (0.78) (0.57) (1.30) (0.81) (0.84) (0.61) (0.89) (0.00) (0.46)

Nature parks improve quality of life 4.16 4.10 4.09 4.82 4.89 3.74 4.42 4.32 4.76 4.48 5.00 4.88 1.86 0.17 3.32 0.06 420 <0.05
(0.99) (0.97) (1.28) (0.55) (0.32) (1.15) (0.86) (0.92) (0.56) (0.89) (0.00) (0.35)

Contact with nature is important for well-being 4.40 4.37 4.00 4.79 4.78 4.00 4.50 4.39 4.76 4.44 4.86 4.75 0.43 0.51 120 0.31 2.47 <0.05
(0.76) (0.89) (1.24) (0.57) (0.55) (1.06) (0.86) (0.93) (0.56) (0.89) (0.38) (0.46)

It is important to have convenient nature parks 4.32 4.29 4.13 4.80 4.83 4.00 4.35 4.41 4.76 4.48 4.71 4.88 0.25 0.61 1.33 0.25 2.33 <0.05

in cities (0.85) (0.87) (1.25) (0.57) (0.71) (1.07) (0.89) (0.91) (0.56) (0.89) (0.49) (0.35)

Nature parks are boring 1.96 1.71 1.26 1.14 1.28 1.48 1.38 1.55 1.35 1.11 1.86 1.75 0.11 0.74 412 <0.05 2.18 <0.05
(0.98) (1.25) (0.45) (0.45) (0.46) (0.96) (0.57) (1.06) (0.70) (0.42) (1.57) (1.49)

Humans have the right to modify nature to suit 2.12 1.95 1.70 1.68 1.83 1.71 1.85 1.66 2.00 1.70 2.14 2.50 1.43 0.23 1.66 0.15 0.99 0.45

our needs (0.88) (1.05) (0.76) (0.82) (1.10) (0.78) (1.05) (1.05) (1.32) (0.91) (1.46) (1.69)

The time spent in an urban nature park relaxes 4.00 3.88 3.65 4.50 4.33 3.77 3.62 4.20 4.24 4.19 4.29 4.75 0.55 0.46 1.20 0.31 2.22 <0.05

you (1.08) (1.05) (1.23) (0.92) (0.77) (1.09) (1.30) (1.02) (0.75) (1.12) (0.76) (0.46)

Tax dollars should be spent on nature parks 4.32 4.39 4.09 4.79 494 4.00 4.38 4.39 4.76 4.33 4.86 4.88 1.79 0.18 1.01 041 2.64 <0.05
(3.76) (0.83) (1.24) (0.57) (0.24) (1.13) (0.85) (0.85) (0.56) (1.11) (0.38) (0.35)

Nature parks in the cities provide valuable 3.76 3.80 3.61 4.25 4.22 3.74 4.04 4.18 4.12 4.33 3.86 4.63 2.25 0.13 1.70 0.13 1.71  0.07

contact with nature (1.09) (1.12) (1.20) (1.00) (1.11) (1.09) (0.96) (1.05) (0.93) (0.92) (1.07) (0.52)

| expect to feel refreshed after visiting a nature 3.76 3.73 3.35 4.18 4.22 3.58 3.58 4.20 4.18 4.11 4.14 4.63 2.70 0.10 1.19 0.09 2.24  <0.05

park (1.09) (1.03) (1.15) (1.09) (1.11) (1.09) (1.24) (1.05) (0.81) (1.05) (1.07) (0.52)

| enjoy talking with neighbors at the local nature 2.28 2.29 3.61 4.25 4.11 3.76 4.04 4.09 4.14 4.35 3.86 4.75 0.84 0.36 2.24 0.06 2.36  <0.05

park (1.14) (1.23) (1.22) (1.00) (1.08) (1.09) (0.96) (1.03) (0.81) (0.94) (1.05) (0.46)

| learn about local environmental issues from 2.36 3.80 2.35 2.57 3.11 2.74 2.38 2.70 2.59 2.85 2.86 3.50 7.83 <0.05 2.25 <0.05 1.37 0.18

friends/family (1.25) (1.12) (1.19) (1.23) (1.13) (1.32) (1.24) (1.43) (0.80) (1.46) (1.68) (1.07)

| like the structure of the park | use 3.16 2.61 2.74 3.25 3.11 2.90 3.31 3.50 3.76 3.56 3.86 3.88 0.02 0.88 483 <0.05 241 <0.05
(0.90) (1.38) (1.05) (1.08) (1.23) (1.14) (1.19) (1.21) (1.25) (1.37) (1.21) (1.55)

| can count on family and friends for help 2.28 1.73 2.30 2.14 2.44 1.58 2.54 1.95 2.35 2.56 2.57 3.25 2.69 0.37 1.38 0.10 1.21 0.28
(1.14) (1.05) (1.49) (1.51) (1.10) (0.81) (1.17) (1.21) (1.00) (1.45) (1.72) (1.58)

Total score of cognitive 21.16 20.61 19.78 22.86 23.78 18.81 22.15 21.39 23.29 21.96 24.43 23.75 234 013 230 <0.05 3.28 <0.05
(4.10) (4.29) (5.83) (3.23) (1.96) (5.44) (3.78) (4.50) (2.69) (4.85) (1.13) (1.67)

Total score of behavioral 16.16 15.73 14.30 16.36 16.61 14.71 15.27 15.98 16.47 15.67 17.00 18.50 0.07 0.80 157 0.16 1.85 <0.05
(2.91) (3.35) (3.72) (2.53) (2.03) (3.40) (3.38) (3.25) (2.55) (2.94) (3.87) (2.33)

Total score of affective 15.32 14.17 14.35 16.39 17.00 14.55 15.85 16.41 17.00 17.41 17.29 20.00 0.20 0.66 352 <0.05 272 <0.05
(3.65) (3.88) (4.84) (3.45) (3.99) (4.13) (4.51) (4.61) (2.35) (5.15) (5.28) (2.73)
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Table 11. Descriptive statistics in Emilia-Romagna and Veneto for age groups and sexes

Emilia-Romagna Veneto
18-30 31-40 41-50 51-60 61-70 Over 70 18-30 31-40 41-50 51-60 61-70
M F M F M F M F M F M F M F M F M F M F M F

| prefer to do outdoor 3.25 3.21 4.10 3.56 3.86 2.82 3.92 3.76 4.00 4.50 4.83 4.44 3.79 3.54 2.93 3.69 4.29 3.43 4.07 3.76 3.67 2.00
physical activity (1.66) (1.55) (1.60) (1.54) (1.86) (1.94) (1.44) (1.41) (1.58) (1.21) (0.41) (1.49) (1.53) (1.53) (1.53) (1.93) (1.51) (1.47) (0.53) (1.45) (1.97) (2.00)
Green space in cities is 3.67 4.16 4.10 4.28 4.00 3.27 4.15 4.36 4.23 4.65 5.00 4.67 4.43 4.04 3.20 4.46 4.43 3.61 4.33 4.04 4.00 3.17
important (1.50) (1.34) (1.66) (1.41) (1.83) (1.90) (1.52) (1.08) (1.42) (1.16) (0.00) (1.55) (1.34) (1.30) (1.52) (1.44) (1.49) (1.37) (1.40) (1.24) (1.00) (1.83)
Nature parks improve 3.42 4.05 4.20 4.50 4.00 3.64 3.85 4.33 4.38 4.69 5.00 4.78 4.14 3.79 3.47 4.54 4.64 3.52 4.13 3.96 4.00 3.17
quality of life (1.56) (1.22) (1.62) (1.29) (1.83) (1.57) (1.46) (1.14) (1.45) (1.16) (0.00) (1.57) (1.35) (1.35) (1.68) (1.45) (1.46) (1.41) (0.41) (1.27) (1.00) (1.83)
Contact with nature is 3.75 4.26 4.20 4.44 3.86 4.18 4.00 4.33 4.38 4.69 4.83 4.67 4.29 4.08 3.33 4.54 4.57 3.61 4.33 4.12 4.00 3.15
important for well-being (1.48) (1.28) (1.62) (1.29) (1.86) (1.60) (1.53) (1.22) (1.45) (1.16) (0.41) (1.55) (1.33) (1.28) (1.59) (1.45) (0.36) (1.30) (0.40) (1.24) (1.00) (1.83)
It is important to have 3.75 4.21 4.40 4.44 3.86 4.18 3.92 4.33 1.08 4.65 4.83 4.78 4.14 4.00 3.40 4.54 4.64 3.60 1.27 4.16 3.67 3.17
convenient nature parksin (1.48) (1.27) (1.58) (1.29) (2.04) (1.60) (1.50) (1.19) (0.49) (1.16) (0.41) (1.57) (1.41) (1.25) (1.64) (1.45) (0.26) (1.31) (0.59) (1.25) (1.95) (1.80)
cities
Nature parks are boring 1.75 1.68 1.20 1.00 1.00 1.45 1.31 1.64 1.69 1.12 1.67 1.67 1.93 1.58 1.13 1.15 1.21 1.35 1.47 1.32 1.50 0.83

(1.22) (1.42) (0.63) (0.34) (0.58) (1.04) (0.75) (1.14) (1.25) (0.47) (1.63) (1.43) (1.00) (1.18) (0.52) (0.72) (0.59) (1.00) (0.74) (0.99) (1.22) (0.41)
Humans have the right to 2.08 2.05 1.50 1.50 1.86 1.55 2.00 1.55 4.00 1.77 2.33 2.78 1.86 1.71 1.60 1.62 1.50 1.61 3.40 1.68 2.00 1.00
modify nature to suit our (1.08) (1.35) (0.97) (0.86) (1.68) (0.69) (1.41) (1.03) (1.35) (0.95) (1.51) (1.90) (1.03) (0.86) (0.83) (0.98) (0.83) (0.95) (1.80) (1.14) (1.79) (0.63)
needs
The time spent in an 3.75 3.74 3.80 4.11 3.43 3.91 3.31 4.06 4.38 4.38 4.50 4.67 3.57 3.67 3.07 4.23 4.21 3.43 4.27 4.04 3.33 3.17
urban nature park relaxes  (1.42) (1.37) (1.62) (1.45) (1.72) (1.51) (1.32) (1.27) (1.45) (1.34) (0.55) (1.55) (1.60) (1.31) (1.49) (1.50) (1.36) (1.33) (0.39) (1.27) (1.86) (1.83)
you
Tax dollars should be 3.75 4.16 4.40 4.50 4.14 4.18 3.85 4.39 4.00 4.54 5.00 4.78 4.21 4.21 3.33 4.46 4.64 3.61 3.80 4.04 4.00 3.17
spent on nature parks (1.42) (1.26) (1.58) (1.29) (1.86) (1.60) (1.46) (1.09) (1.35) (1.33) (0.00) (1.57) (1.37) (1.25) (1.59) (1.44) (0.46) (1.37) (1.42) (1.24) (1.00) (1.83)
Nature parks in the cities 3.67 3.84 3.70 3.83 3.57 4.00 3.69 4.03 4.38 4.54 4.17 4.56 3.43 3.46 3.07 4.23 4.00 3.30 3.80 4.04 3.00 3.17
provide valuable contact (1.56) (1.46) (1.64) (1.38) (2.15) (1.55) (1.44) (1.36) (1.45) (1.18) (0.75) (1.52) (1.45) (1.28) (1.44) (1.59) (1.00) (1.28) (1.50) (1.21) (1.90) (1.83)
with nature
| expect to feel refreshed 3.42 4.05 3.50 4.06 3.43 3.73 3.69 4.03 4.00 4.54 3.17 4.44 3.43 3.67 2.80 4.23 4.14 3.30 3.33 4.00 3.00 3.00
after visiting a nature park ~ (1.51) (1.39) (1.51) (1.30) (2.07) (1.62) (1.44) (1.36) (1.35) (1.11) (1.47) (1.56) (1.45) (1.31) (1.37) (1.59) (0.31) (1.28) (1.72) (1.00) (1.85) (1.67)
| enjoy talking with 3.92 3.95 3.40 3.67 2.00 3.82 331 4.06 3.54 4.46 3.33 4.44 3.36 3.46 2.00 4.00 4.00 3.30 2.40 2.56 3.17 3.17
neighbors at the local (1.44) (1.31) (1.43) (1.24) (1.41) (1.47) (1.32) (1.27) (2.51) (1.17) (1.21) (1.56) (1.50) (1.28) (1.31) (1.51) (1.00) (1.30) (1.30) (1.45) (1.83) (1.83)
nature park
| learn about local 3.75 3.11 1.90 2.22 2.14 1.91 3.31 3.91 3.38 3.54 1.83 3.44 1.79 2.00 3.07 2.54 2.86 2.57 2.47 1.56 2.17 1.50
environmental issues from  (1.42) (1.37) (0.99) (1.22) (1.35) (1.51) (1.32) (1.23) (1.61) (1.42) (1.17) (1.60) (1.12) (1.06) (1.44) (1.61) (1.25) (1.41) (1.36) (1.46) (1.33) (1.38)
friends/family
I like the structure of the 2.58 2.58 1.90 1.61 3.14 2.18 3.23 3.58 2.38 3.42 2.17 3.33 2.79 1.79 2.20 2.38 2.29 1.70 2.93 3.12 2.50 1.17
park | use (1.44) (1.84) (1.20) (1.42) (1.95) (1.54) (1.36) (1.41) (1.45) (1.51) (1.17) (1.83) (1.31) (0.88) (1.08) (1.70) (1.25) (0.90) (1.53) (1.24) (1.64) (0.75)
| can count on family and 3.33 3.21 2.90 3.17 3.71 3.55 2.00 2.12 1.69 3.12 3.67 2.11 1.79 2.21 1.87 3.15 3.00 2.52 3.80 2.57 2.67 1.50
friends for help (1.72) (1.40) (1.20) (1.42) (1.80) (1.57) (1.41) (1.41) (1.25) (1.57) (1.51) (1.29) (1.12) (1.22) (1.25) (1.47) (1.52) (1.18) (1.42) (1.60) (1.97) (1.22)
Total score of cognitive 17.83 19.89 21.00 21.22 19.57 18.09 19.85 21.12 21.38 23.19 2450 23.33 20.79 1946 1633 21.77 22.57 17.78 21.20 20.04 19.67 14.67

(7.49) (6.24) (7.76) (1.54) (9.09) (7.78) (7.12) (5.73) (7.02) (5.76) (1.22) (7.62) (6.44) (6.06) (7.54) (7.18) (6.88) (6.70) (6.81) (6.21) (9.83) (9.14)
Total score of behavioral 14.67 15.47 1460 1494 14.00 15.09 14.15 15.67 15.15 16.35 17.67 18.44 1500 14.63 12.20 15.69 15,57 13.30 14.20 15.12 13.83 11.33
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(5.14) (5.44) (5.38) (4.53) (6.88) (5.52) (5.40) (4.20) (5.06) (3.98) (3.78) (6.19) (5.45) (4.07) (5.24) (5.38) (4.64) (4.48) (5.13) (4.59) (7.41) (6.41)
Total score of affective 19.25 20.74 17.00 17.28 18.00 19.18 17.77 20.33 17.62 21.23 18.00 1878 13.14 13.13 1193 1631 1629 13.39 1493 1528 13.50 10.33
(7.61) (7.55) (6.80) (6.32) (9.80) (7.92) (6.85) (7.03) (7.68) (8.62) (5.25) (9.86) (5.02) (4.05) (5.35) (6.10) (5.54) (5.14) (6.51) (4.86) (7.01) (6.62)
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Table 12. Results of the interaction of regions, sexes, and age groups of non-parametric ANOVA.

Regions Age*Regions Sexes*Regions Age*Sexes*Regions
F p F p F p F p
| prefer to do outdoor physical activity 1.65 0.20 2.06 <0.05 2.84 <0.05 2.26 <0.05
Green space in cities is important 3.85 0.05 1.57 0.10 2.36 0.07 2.67 <0.05
Nature parks improve quality of life 6.43 <0.05 1.98 <0.05 4.85 <0.05 3.12 <0.05
Contact with nature is important for well-being ~ 6.70 <0.05 1.33 0.20 3.42 <0.05 2.51 <0.05
It is important to have convenient nature parks 8.50 <0.05 147 0.14 3.53 <0.05 2.50 <0.05
in cities
Nature parks are boring 0.01 0.91 225 <0.05 0.20 0.89 1.39 0.12
Humans have the right to modify nature to suit 1.55 0.21 1.15 0.32 1.29 0.28 0.94 0.55
our needs
The time spent in an urban nature park relaxes 6.36 <0.05 1.16 0.31 271 <0.05 1.77 <0.05
you
Tax dollars should be spent on nature parks 7.29 <0.05 1.73 0.06 3.24 <0.05 2.78 <0.05
Nature parks in the cities provide valuable 9.88 <0.05 2.16 <0.05 3.73 <0.05 1.83 <0.05
contact with nature
| expect to feel refreshed after visiting a nature  6.36 <0.05 1.16 0.31 2,72 <0.05 1.77 <0.05
park
| enjoy talking with neighbors at the local nature  4.29 <0.05 1.74 0.06 2.31 0.07 2.10 <0.05
park
| learn about local environmental issue from 6.10 <0.05 2.01 <0.05 241 0.06 1.31 <0.05
friends/family
| like the structure of the park | use 27.04 <0.05 4.57 <0.05 9.27 <0.05 3.22 <0.05
| can count on family and friends for help 3.65 0.06 145 0.15 4.23  <0.05 2.12 <0.05
Total score of cognitive 5.98 <0.05 1.75 0.06 3.60 <0.05 2.80 <0.05
Total score of behavioral 9.25 <0.05 1.56 0.11 3.10 <0.05 1.83 <0.05
Total score of affective 15.82 <0.05 3.28 <0.05 5.30 <0.05 2.73 <0.05

Note. * = interaction between the variables, F = test F, p = p-value.

With regard to the differences between regions, significant differences were found in 13 items

(Table 12). Participants from Emilia-Romagna generally presented higher scores than those

from Veneto. Numerous significant interactions were observed between regions and sexes: in
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general, men from Veneto had the lowest values while women from Emilia-Romagna had the
highest. Considering regions and age groups, the highest values of the scores were observed
in the oldest participants from Emilia-Romagna (61-70 years and over 70 years); the lowest
scores were observed in the youngest participants from Veneto (18-30 years and 31-40
years). Regarding the interaction between the three factors (sexes, age groups, and regions),
the men from Veneto aged 31-40 years generally showed the lowest scores in nearly all the
considered items. In particular, men from Veneto aged 31-40 showed significant differences
in comparison with their peers in the items “Contact with nature is important to well-being”
and “Tax dollars should be spent on nature parks”. In addition, they presented significant
differences with the older women from Emilia-Romagna (61-70 years and over 70 years) in
the items “Green space in cities is important”, “l expect to feel refreshed after visiting a nature
park”, “I like the structure of the park | use” and the total score of the cognitive and affective

components.

Multiple regression models were carried out to quantify the relationship between the
dependent variable (the total score of the three components) and the explanatory variables
(demographic characteristics). The results of the multiple regressions divided for the three
different components are shown in Tables 12-14. The analysis was carried out first on the

entire sample and then separately for Emilia-Romagna and Veneto.

Table 13 shows the results for the cognitive component. The total model explained 27% of the
variance. The results revealed that age group 18-30 years (regression coefficient, B =-0.20, p
< 0.05), profession (employee B = —-0.20, p < 0.005, managing director B =-0.20, p < 0.05,
health care professional B =-0.21, p < 0.05) and do not use the park (g =-0.22, p < 0.05) were
negative predictors of the total score of the cognitive component. For Emilia-Romagna, the

model explained 44% of the variance and the results were similar to the total model. Age
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group 18-30 years (B = -0.43, p < 0.05), profession (employee B = -0.35, p < 0.05, managing
director B = -0.25, p < 0.05) and do not use the park (B =-0.23, p < 0.05) demonstrated a

negative relationship with the total score of the cognitive component.

Instead, a bachelor’s degree (B = 2.67, p < 0.05) and the profession of engineer ( = 0.18, p

< 0.05) were positive predictors of this component. For Veneto, the model explained 45% of
the variance. The results revealed that profession (health care profession p =-0.33, p < 0.05)
and do not use the park (B = -0.35, p < 0.05) were negative predictors of the cognitive

component.

6.3.2.2. Multiple Regression

Table 14 shows the result of the multiple regression for the behavioral component. The total
model explained 23% of the variance. The results showed that a bachelor’s degree (B = 0.23,
p < 0.05) was a positive predictor of the behavioral component, while professions (employee
B =-0.08, p < 0.05, health care profession B = -0.14, p < 0.05) was a negative predictor. For
Emilia-Romagna, the model explained 38% of the variance. The results revealed that a
bachelor’s degree (B = 0.44, p < 0.05), the profession of lawyer (B = 0.24, p < 0.05), and living
more than 300 m from the park (B = 0.21, p < 0.05) were positive predictors of the behavioral
component. Moreover, the profession of employee (B = -0.35, p < 0.05) was a negative
predictor of the behavioral component. For Veneto, the model explained 48% of the variance:
being a healthcare professional (B = -0.44, p < 0.05) and not using the park (B = -0.36, p <

0.05) demonstrated a negative relationship with the behavioral component.
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Table 14. Multiple regression model for the cognitive component.

Total model Emilia-Romagna Veneto
B T P B T p B T p
Age
18-30 -0.24  -2.11  <0.05 -0.43 -3.20  <0.05 0.00 0.00 0.99
31-40 -0.08 -1.01 0.31 0.25 0.20 0.84 -0.28  -1.52 0.13
41-50 0.00 -0.81 0.42 -0.04 -0.49 0.63 -0.03  -0.12 0.91
51-60 -0.02 -0.04 0.97 -0.14 -1.43 0.16 -0.07 -0.34 0.73
61-70 0.10 1.11 0.27 0.14 1.23 0.22 0.02 -0.10 0.91
Over 70 0.15 1.90 0.06 0.14 1.17 0.09
Sexes
Male -0.04 -0.56 0.58 -1.29 -1.49 0.14 -0.09 -0.61 0.54
Marital status
Single -0.09 -1.04 0.30 -0.10 -1.14 0.26 -0.11  -0.80 0.43
Engaged 0.14 1.50 0.14 0.05 0.43 0.66 -0.03  -0.17 0.86
Cohabiting 0.01 0.09 0.93 -0.05 -0.52 0.61 0.15 1.06 0.30
Married 0.07 0.74 0.46 0.11 1.12 0.26 0.22 1.25 0.22

Education level
Below high school  -0.04 -0.46 0.64 -0.14 -0.89 0.38 0.10 0.44 0.66
High school -0.03 -0.30 0.77 0.06 0.56 0.57 -0.32 -1.49 0.14
Bachelor’s degree 0.15 1.53 0.13 0.31 2.67 <0.05 0.03 0.13 0.90
Master’s degree -0.05 -0.60 0.55 -0.06 -0.77 0.44 -0.25 -1.30 0.20

Doctorate 0.00 -0.04 0.97 -0.05 -0.34 0.73
Profession
Freelance 0.02 0.34 0.74 -0.04 -0.38 0.70 0.15 1.16 0.25
Sport employee 0.01 0.12 0.90 -0.02 -0.17 0.86 0.09 0.67 0.50
Employee -0.20 -2.46 <0.05 -0.35 -3.50 <0.05 -0.03 -0.25 0.80
Engineer 0.08 1.08 0.28 0.18 2.07 <0.05 0.02 0.09 0.92
Managing director  -0.20 -2.23 <0.05 -0.25 -2.20 <0.05 -0.15 -0.89 0.38
Teacher 0.02 0.20 0.84 0.02 0.26 0.80 0.05 0.31 0.76
Doctor -0.01 -0.18 0.86 0.02 0.30 0.76 -0.25 1.38 0.17
Retired 0.11 -0.93 0.35 -0.20 -1.37 0.17 -0.14  -0.47 0.63
Consultant -0.04  -0.53 0.60 0.10 0.85 0.40 -0.02 0.53 0.60
Business owner -0.09 -1.18 0.24 0.11 1.29 0.20 -0.20 -1.41 0.16
Unemployed -0.04 -0.51 0.61 0.06 0.63 0.53 -0.22 -1.43 0.16
Worker -0.01 -0.11 0.91 -0.13 -1.37 0.17 0.12 0.70 0.48
Lawyer 0.09 1.22 0.23 0.07 0.73 0.46 0.07 0.38 0.70
Health care 021 -2.63 <0.05 033 202 <005
professional
Park distance
Less than 300m -0.03 -0.45 0.65 0.10 1.19 0.24 -0.69  -0.47 0.63
Park use
No -0.22 -2.98 <0.05 -0.23 -2.43 <0.05 -0.36 -2.36 <0.05
R2 0.27 0.44 0.45
Adjusted R? 0.05 0.22 0.02
p 0.16 <0.05 0.43

Note. B = regression coefficient, T = t-student, p = p-value, R2 = proportion of variance explained

Table 15 shows the results of the multiple regression for the affective component. The total
model explained 32% of the variance. Belonging to the age group 18-31 years (f =-0.37, p <
0.05) and being an employee (B =-0.28, p < 0.05) showed a negative relation with the affective

component. For Emilia-Romagna, the model explained 35% of the variance. Similar to the
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general model, the results showed that age group 18-31 years (B = -0.44, p< 0.05), and the
profession of employee (B = -0.33, p < 0.05) were negative predictors of the affective
component. However, having a bachelor’s degree (B = 0.20, p < 0.05), being a consultant (B =
0.18, p < 0.05) and living nearer than 300 m to a park (B = 0.05, p < 0.05) showed a positive
relation with this component. In Veneto, the model explained 46% of the variance, and the
profession of health care professionals (B = -0.39, p < 0.05) showed a negative relationship

with the affective component.

Table 15. Multiple regression for the behavioral component.

Total model Emilia-Romagna Veneto
B T P B T P B T p
Age
18-30 -0.13  -1.79 0.07 -0.25 -1.78 0.08 -0.18 -0.83 0.41
31-40 -0.15 -1.47 0.14 -0.11 -0.99 0.32 -0.27 -1.50 0.14
41-50 -0.10 0.15 0.88 0.13 1.25 0.22 -0.13 -0.66 0.51
51-60 -0.03 0.17 0.87 -0.12 -1.02 0.31 -0.05 -0.25 0.80
61-70 -0.03  -0.07 0.94 -0.04 -0.37 0.71 0.05 0.33 0.73
Over 70 0.11 1.13 0.26 0.18 1.80 0.08
Sexes
Male -0.02 -0.73 0.47 -0.02 -0.32 0.74 -0.13 -0.90 0.38
Marital status
Single -0.10 -1.50 0.14 0.10 -1.90 0.06 -0.12 -0.86 0.40
Engaged 0.02 0.66 0.51 0.13 1.14 0.26 -0.11 -0.65 0.52
Cohabiting -0.10 -0.38 0.70 -0.10 -0.90 0.37 0.01 0.07 0.94
Married 0.09 0.67 0.50 0.10 0.94 0.34 0.13 0.76 0.45

Education level
Below high school  -0.03 -1.18 0.24 -0.16 -1.34 0.18 0.14 0.65 0.52
High school 0.07 0.53 0.59 0.18 1.68 0.10 -0.12 -0.59 0.56
Bachelor's degree  0.23 2.87 <0.05 0.44 3.37 <0.05 0.25 1.17 0.24
Master’s degree 0.01 -0.22 0.82 -0.19 -1.62 0.11 -0.08 -0.44 0.66

Doctorate -0.05 -0.56 0.58 -0.14 -0.90 0.37
Profession
Freelance -0.04 -0.48 0.63 -0.18 -1.77 0.08 0.12 0.91 0.37
Sport employee 0.11 1.07 0.29 0.60 0.58 0.57 0.17 1.22 0.23
Employee -0.08 -2.05 <0.05 -0.23 -2.37 <0.05 -0.09 -0.71 0.48
Engineer 0.02 1.05 0.29 0.08 0.88 0.38 0.12 0.71 0.48
Managing director  -0.15 -1.90 0.06 -0.13 -1.12 0.27 -0.23 -1.35 0.18
Teacher 0.07 0.71 0.48 0.05 0.50 0.62 0.09 0.67 0.51
Doctor -0.01 -0.23 0.82 0.03 0.43 0.67 -0.03 -0.16 0.87
Retired 0.03 -0.27 0.82 0.00 -0.01 0.99 -0.37 -1.24 0.22
Consultant -0.10 -1.00 0.32 0.06 0.50 0.62 -0.12 1.05 0.30
Business owner -0.02 -0.95 0.34 0.08 0.92 0.36 -0.16 -1.18 0.24
Unemployed -0.03 -0.27 0.78 0.06 0.60 0.55 -0.22 -1.48 0.15
Worker -0.06 -0.77 0.44 -0.13 -1.39 0.17 -0.05 -0.30 0.77
Lawyer 0.14 1.76 0.08 0.24 2.32 <0.05 0.08 0.48 0.63
Health care 014 238 <0.05 044 270 <005
professional
Park distance
Less than 300m 0.03 0.46 0.65 0.21 2.31 <0.05 -0.16 -1.09 0.28
Park use
No -0.07 -1.41 0.16 0.04 0.21 0.83 -0.36 -2.41 <0.05
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R? 0.23 0.38 0.48
Adjusted R? 0.03 0.13 0.06
p 0.25 <0.05 0.33

Note. B = regression coefficient, T = t-student, p = p-value, R2 = proportion of variance explained

6.4 Discussion

The goals of this exploratory study were to develop a questionnaire to evaluate the attitude
towards green space and to assess any differences between participants from two Italian
regions: Emilia-Romagna and Veneto. To accomplish this goal, additional factors were
considered. The questionnaire was developed to better understand what drives people to use
green urban spaces and parks through the assessment of the attitude toward such spaces. The
guestionnaire consisted of fifteen items that investigated three components (cognitive,
behavioral, and affective) to gain a clear idea of what mostly influenced the attitude. The

guestionnaire was validated and seems to be an interesting tool to use in further investigation.

The two considered regions (Emilia-Romagna and Veneto) are both in the north of Italy and
they are bordering each other and are similar in population characteristics and socio-
economic status; however, they have different territorial policies. In fact, in Emilia- Romagna,
a project was approved in 2020 to increase green areas in cities by 20%, while in Veneto there
are no such projects [267]. In 2021, Emilia-Romagna allocated several million for parks and
biodiversity agencies and for projects protecting and enhancing the natural environment
across the whole regional territory[260], eight areas of Emilia-Romagna were chosen by the
Europarc Federation to participate in the “European charter for sustainable tourism” with the
goal of developing environmental tourism [260,262]. In Bologna, there are different projects
and events to promote green space. In fact, since 2005 the municipality has celebrated “Arbor
Day”, where trees are planted in different parts of the city and since 2010 they created the

project “The Moving Park project”, where citizens had the possibility to experience various
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kinds of outdoor physical activity [263]. From 2011 onwards, senior citizens have had the
possibility to participate in Bologna at the project “Badabene alla salute”, to be physically
active towards walking groups in public parks. Similar projects were carried out in the other
provinces of Emilia-Romagna, while Veneto has had only projects linked to the local
municipalities (such as Padua or Verona) [265,266]. Higher scores in attitude towards green
urban spaces could be a demonstration of the efficacy of the territorial policies in Emilia-

Romagna.

We considered two other important demographic factors: sex and age. In the present study,
women joined the project in a greater number than men. This is in accordance with the study
by Smith et al. in which it was observed that women are more likely to have a greater
willingness to participate in online surveys than me, and with the studies by Gascon et al. as
well as van Praag et al. and Pattyn et al. which found that women have a greater sensibility
toward the neighborhood environment [13,268-270]. The results showed a different trend
for women in Emilia-Romagna and Veneto. In fact, females from Emilia-Romagna had higher
scores than females in Veneto. These differences could be interpreted considering the

different territorial policies implemented in the two regions.

Age was found to be one of the main factors influencing attitude. In fact, the subjects of the
age group 18—31 years had the lowest score in many items and showed significant differences
with the participants of older age groups; in addition, belonging to this age group was a
negative predictor in the multiple regression analysis. This is in line with previous studies that
showed that parks were generally underutilized by young people [271,272]. Young people
tend to spend most of their leisure time on the Internet, rather than engaging in outdoor
activities [253]. According to other studies, residents aged 20-30 are less likely to visit parks

in their daily life because they prefer to pursue more active and exciting activities, or because
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they have less leisure time due to work and study commitments [273-275]. Moreover,
according to Chen et al., it is possible that young people could think that green urban spaces
are occupied/frequented by older people and children and for this reason, they may not be
attracted to using the park [276]. A nationwide study in Denmark suggested that 91.5% of the
adult population used green spaces at least once a week [264]. In Northern Europe, there are
many green spaces containing more physically challenging facilities that could encourage

young people to use them and to have a better attitude towards green spaces [277].

Several studies have highlighted the importance of the distance between home and the
nearest park in influencing the attitude toward green spaces [21,184,278-280]. In this study,
however, this aspect does not appear to be such an important factor in influencing attitudes.
In fact, the difference in the item scores between participants who lived nearer than 300 m to
the park and those who lived farther than 300 m was not significant. Moreover, no significant
correlation was found between the use of the park and the creation of an attitude; therefore,
it seems that although people may understand the importance of green urban spaces, this
may not be enough to drive them to use the park. Several studies have suggested that
urbanization entails a lower level of attitude towards green spaces, resulting from a decrease
in the level of interaction with nature and lower expectations of the quality of nature [281—

283].

The cognitive component had a higher score than the other components, while the affective
component demonstrated a weaker relationship with park attitude. This is in accordance with
Wright et al. and Baur et al. who reported that the cognitive factor had a large statistically
significant path coefficient to the creation of attitudes [284,285]. It is possible, therefore, to
affirm that in the present study, the cognitive component had a greater influence on the

creation of an attitude toward green space. This leads one to suppose that attitude has a
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positive association with the logical, reasoned, conscious, and purpose full evaluation of parks
and their characteristics and utilization. The multiple regression analysis highlighted an
important relationship between the different components and the professions. In particular,
being an employee proved negatively related to the three components of the questionnaire,
both in the total model and in the Emilia-Romagna model; this could be due to the high
number of hours spent at work or less leisure time available compared to other professions.
To our knowledge, no other studies have included the profession of participants, and this

could be an important factor to consider in future research.

Limits and Strengths

The questionnaire was administered throughout the whole of the regional territory, without
taking into account the possible differences between the various provinces and places of
living, for example, urban or more rural areas, and this could represent a limitation to the
study. In addition, as an exploratory survey, the number of people involved was limited.
Moreover, only two regions were included in the research, as a pilot study. Both regions are
in the north of Italy and have similar socio-demographic characteristics. Given the lack of
adequate instruments to assess people’s attitude toward green space, the proposed
guestionnaire could represent an important new tool to better understand the factors that
influence the person’s decision to use green urban spaces or parks. This could help local
governments and organizations plan strategies to improve the population’s health. To the best
of our knowledge, there are no similar surveys or research in Italy, and the present study could
be an important starting point for future research. The evaluation and comparison among
citizens from regions other than those considered here could provide a more complete

framework of the territorial differences, linked to geographic position or territorial policy.
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7. Study 4: Restoration in mental health after visiting urban green spaces, who is most

affected? Comparison between good/poor mental health in four European cities

The present study has been accepted in Environmental Research

Grigoletto A, Toselli S., Zijlema W., Marquez S., Triguero-Mas M., Gidlow C., Grazuleviciene

R., Van de Berg M., Kruize H., Maas J., Nieuwenhuijsen M.J.

Keywords: activity, green space, mental health, restoration theory

Overview

The aims of the present study were to understand what activities are most related to
restoration and if these are the same for people with poorer and better mental health. A
guestionnaire was administered in four European cities and data about restoration outcomes,
type of activity carried out in green spaces and mental health was collected and analyzed. The
cities showed a similar trend in the association between restoration and the type of activity
performed a in green environment. People with poorer mental health seem to be more
sensitive to the positive effect of visiting the green environment and restoration was more
evident in these people than in those with better mental health. At the same time, the type
of activity was less evident in people with better mental health, and they seemed to be less

influenced by the visiting of green space.

90



7.1 Introduction

There is increasing interest in the use of green spaces and in their connection with human
health. In this study, we decided to focus on restoration theory. Attention Restoration Theory
has been proposed to explain the mental health benefits of exposure to the natural
environment. This theory is based on the idea that it is possible to improve mental health by
counteracting stress and increasing the ability to focus and concentrate. Emerging evidence
around improvements in the cardiovascular and respiratory systems is promising and provides
some basis for observations linking better health with time spent in nature. The type and
guality of the environment has been linked to the degree of connection with nature and the
psychological effects on individuals [286]. The restoration outcomes score (ROS) was
developed based on Attention Restoration Theory by Korpela & YIén to measure restoration
outcome in adults after exposure to nature [287-289]. ROS is based on the theory that the
exposure to nature helps individuals relax, increases physical activity, eliminates unwanted
thoughts, and improves attention and vitality [286]. The ROS comprises items that cover
relaxation and calmness, attention restoration, clearing one’s thoughts, subjective vitality, and

self-confidence.

The aims of the present study were to answer the following questions:

a) Which activities carried out in green space are most related to restoration?

b) Are these activities the same for people with poor and good mental health?

Since different activities may have direct effects on emotional states, it is possible that one or
more of them will have a greater impact on restoration. Data analysis was gathered as part of
the Positive Health Effects of the Natural Outdoor Environment in Typical Populations in

different Regions in Europe (PHENOTYPE) project that aimed to investigate the influence of
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the natural outdoor environment on human health and well-being [290]. The questionnaire,
to calculate the restoration, was collected from a large sample of adults in four European cities

using a large comparable approach.

7.2 Methods

7.2.1 Study design

A cross-sectional design was used. An extensive description of the study design can be found
in Nieuwenhuijsen et al. This study was based on adults who participated in the PHENOTYPE
project. Data were collected in four European cities: Barcelona (Spain), Doetinchem (the
Netherlands), Kaunas (Lithuania), and Stoke-on-Trent (the United Kingdom) [290]. The four
cities offer diverse study areas in terms of size, population density, climate, and land cover
[291]. Barcelona, the largest city (1.6 million inhabitants) is a densely built city (population
density 16000 inhabitants/km?) and has a Mediterranean climate. Doetinchem, the smallest
city, (56000 inhabitants) has a much lower population density (706 inhabitants/km?) and has
a moderate maritime climate. Kaunas (319000 inhabitants) has a humid continental climate
and a population density of 2046 inhabitants/km?. Stoke-on-Trent (363000 inhabitants) has a
population density of 1194 inhabitants/km? and a moderate maritime climate. Greenness and
access to the natural environment vary per city. In general, Doetinchem is the greenest city
with the best natural environment access, and Barcelona is the least green city with poorest
natural environment access [290]. Survey data were collected from residents of 30
neighborhoods per city. These neighborhoods were selected based on their variability in
socioeconomic status and their access to the natural environment. A random sample of 30-35
adults (age range 18-75 years) in each neighborhood was invited to participate in the survey.

Response rates were 46.9% in Barcelona, 8.4% in Doetinchem, 21.3% in Kaunas, and 36.9% in
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Stoke-on-Trent. The final sample contained approximately 1000 respondents per city. Data
were collected by means of a face-to-face questionnaire administered at respondents’
residences during May-November 2013. In Kaunas (Lithuania), data were collected using a
postal questionnaire. The study was conducted in accordance with the Declaration of Helsinki.
Ethical approvals were obtained from the relevant bodies of each institution and all

respondents provided written informed consent before taking part.

7.2.2 Collection of study population data

A face-to-face questionnaire survey was used to collect the study population data. Most
questions were derived from existing and validated indices and others were tailored to the
specific objectives of the PHENOTYPE study. The survey was developed in English and then
translated into Dutch, Spanish, and Lithuanian. The questionnaire was developed as an oral
interview of 30-60 minutes. All the questions used in the present analysis referred to the green
space most used and visited by the participants, identified by asking participants to “please
list the name, location and approximate distance from your home of the green/blue

environment that you visit or use most often”.

7.2.3 Restorative outcomes score

Restorative experiences were measured with ROS [287]. The scale includes nine items.
According to previous measures and findings on restorative outcomes [288,289], three items
reflect attention restoration (‘I feel calmer’, ‘I feel restored and relaxed’, ‘l get new enthusiasm
and energy for my everyday routines’), one item reflects attention restoration (‘My
concentration and alertness clearly increase’), two items reflect clearing one’s thoughts (‘I
forget everyday worries’, ‘My thoughts are cleared and clarified’), other two items reflect

subjective vitality (‘] gain vitality’, ‘| get trust for each new day’) and the last one item reflected
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self-confidence (‘My self-confidence improves’). The response scale included not at all, a little,

somewhat, much, and very much.

7.2.4 Type of activity

The type of activities and the frequency with which they were carried out were used as
independent variables. The question, which referred to the most often visited green space,
was: “How often do you use the natural environment you visit most often for the following
activities?” The activities proposed were: “walking, cycling or doing sport”, “picnic”, “meeting
family or friends”, “walk or play with children”, “experiencing tranquility” and “personal

relaxation”. For every activity, the frequency indicators included never, seldom, sometimes,

often, and very often.

7.2.5 Mental health

Mental health was used as a possible modifier in the relationship between restoration and the
type of activity. This variable was assessed with the Medical Outcome Study Short Form (SF-
36) mental health subscale [292,293]. The SF-36 mental health subscale is a validated and
widely used questionnaire to assess mental well-being. In the present study, we used the
subscale of mental health, which is composed of five questions about how the respondent felt
in the last four weeks. The questions are: Have you been a very nervous person? Have you felt
so down in the dumps nothing could cheer you up? Have you felt calm and peaceful? Have
you felt downhearted and blue? Have you been a happy person? The possible answers were
six: all of the time, most of the time, a good part of the time, some of the time, a little of the
time, and none of the time. A sum score was calculated by summing all items together. If two
out of five items were missing, these missing values were replaced by the average of other

items. If more than two items were missing, no sum score was calculated. Then, summed
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scores were transformed into a scale from 0 to 100, according to guidelines [294,295]. Higher
scores reflect better mental health. The subscale has been shown to be a reliable and valid
measure of mental health [294]. Finally, the median of the combined sample was considered
as a discriminant for dividing people of the entire sample with poorer and better mental

health.

7.2.6 Covariates

Based on previous literature, some a priori covariates were selected: gender [296—-298], age
[296-298], education completed [296—298], marital status, living with children [292], and
neighborhood socioeconomic status (SES). In addition, the appeal of the place, the length of
stay, and the frequency of the visits to the environment that participants visit or use most
often (the frequency indicators were seldom or never, once per month, 2/3 time a month,

once per week, 2/3 time per week, every day) were also considered as covariates.

7.2.7 Statistical analysis

Descriptive statistics were used to characterize the study population and are shown for the
pooled sample and by city. Depending on the type of variables, the one-way ANOVA, chi-
squared test, and the Kruskall-Wallis test were performed to see the difference in variance by
the city of residence. The aims of the present study were double: understand which activities
carried out in green space are most related to restoration and understand if these activities
are the same for people with ‘poorer and better mental health’. So, to investigate these
associations a multiple regression analysis was performed. The multiple regression was
performed twice. The first time the entire population was considered together, then, the
model was adjusted for the covariates described previously, and finally, the population was

stratified by mental health. As the PHENOTYPE study was designed to include cities with
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regional, social, and cultural differences, also the city-specific multilevel was analyzed.

Analyses were based on a part of the complete cases. The total sample was 3599, but our

sample was 3134 because we chose to exclude people that did not answer all the questions

about the kind of activity done in the green urban space or they did not indicate if they had a

most visited place. All the analyses were performed in STATA 14.2 (StataCorp, 2015).

7.3 Results

7.3.1 Population characteristics

Table 16 shows the sociodemographic characteristics of the combined sample and each city.

The sample consisted of 3134 respondents from the four cities (Barcelona n=848, Doetinchem

n=833, Kaunas n=739, Stoke-on-Trent n=714). Respondents had a mean age of 51.67 (SD

15.81), but it differed among the cities. In all the cities, the percentage of women was higher

than the percentage of men. Stoke-on-Trent represented an exception because women and

men were equally represented (357 women and 357 men).

Table 16. Description of the sociodemographic characteristics of the participants in a cross-sectional
sample of 3134 adults in four European cities and divided by the four cities.

Combined Barcelona Doetinchem Kaunas Stoke-on-Trent P value
sample
N 3134 848 833 739 714
Age (years: mean#DS) 51.67+15.81 44.44+15.61 56.21+12.15 60.93+12.89 45.18+15.76 <0.001
Gender <0.001
Male N (%) 1406(44.86) 399(47.05) 360(43.22) 290(39.24) 357 (50.00)
Female N (%) 1728(55.14) 449(52.95) 473(56.78) 449(60.76) 357 (50.00)
Missing N 0 0 0 0 0
Education level <0.001
Low N (%) 174(5.58) 118(13.96) 8(0.96) 12(1.62) 36 (5.14)
Medium N (%) 1354(43.44) 327(38.70) 394(47.36 195(26.39) 438(62.48)
High N (%) 1589(50.98) 400(47.34) 430(51.68) 532(71.99) 227(32.38)
Missing N 17 3 1 0 13
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Income <0.001

Low N (%) 959(30.60) 300(35.38) 262(31.45) 180(24.36) 217(30.39)

Medium N (%) 1192(38.03) 277(32.67) 326(39.14) 348(47.09) 241(33.75)

High N (%) 983(31.37) 271(31.96) 245(29.41) 211(28.55) 256(35.85)

Missing N 0 0 0 0 0

Money situation <0.001
Cannot make ends meet N (%) 306(10.39) 100(12.30) 141(17.11) 31(4.69) 34(5.26)

Have enough to get along N (%) 1431(48.59) 417(51.29) 254(30.83) 478(72.31) 282(43.59)
Comfortable N (%) 1208(41.02) 296(36.41) 429(52.06) 152(23.00) 331(51.16)

Missing N 189 35 9 78 67

Family composition <0.001
Alone N (%) 507(16.24) 58(6.87) 189(22.69) 131(17.77) 129(18.22)

With partner without children N (%) 1081(34.63) 202(23.93) 379(45.50) 291(39.48) 209(29.52)

With children younger than 12 years N (%) 507(16.24) 172(20.38) 125(15.01) 37(5.02) 173(24.44)

With children older than 12 years N (%) 515(16.50) 109(12.91) 126(15.13) 161(21.85) 119(16.81)

Other N (%) 512(16.40) 303(35.90) 14(1.68) 117(15.88) 78(11.02)

Missing N 12 4 0 2 6

Marital status <0.001
Married/registered together N (%) 2022(64.93) 536(63.81) 544(65.38) 497(67.25) 445(63.30)

Living apart together N (%) 151(4.85) 18(2.14) 71(8.53) 25(3.38) 37(5.26)
Divorced/separated N (%) 941(30.22) 286(34.05) 217(26.08) 217(29.36) 221(31.44)

Missing N 20 8 1 0 11

P-value refers to one-way ANOVA for the age variable and refers to the chi-squared test for the other variables.

The participants of the different cities showed remarkable differences in each socio-
demographic characteristics considered (p-value <0.001). The majority of the participants had
a high education level (50.98% in the combined sample) and the results were similar among
the cities, except for Stoke-on-Trent, in which 62.48% of participants had a medium education
level. People from Doetinchem and Stoke-on-Trent had the better financial situation: 52.78%
in Doetinchem and 51.16% in Stoke-on-Trent said that they were “comfortable”. Instead, in
Kaunas, only 23% were “comfortable”, but at the same time Kaunas showed the lowest
percentage of people that “cannot make ends meet” (4.69%). Due to these differences,

subsequent analyses were always carried out for the combined sample and then separately
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for each city.

7.3.2 Covariates and type of activity

Table 17 shows the descriptive characteristics of the covariates and of the type of activities.

The Chi-squared test showed statistically significant differences between the cities in all the

covariates and type of activities.

Table 17. Descriptive characteristics in a cross-sectional sample of 3134 adults in four European cities

and divided by the four cities for the functionality of the place, the length of stay, the frequency of the

visits, and the kind of activity. People were asked to think and answer questions about the green space

they most used and visited.

Combined Barcelona Doetinchem Kaunas Stoke-on-Trent P value
sample
N 3134 848 833 739 714
Quality of the place 32.02+4.92 30.79%5.46 33.91+4.01 30.90+4.97 32.5044.35 <0.001
Missing N 46 7 25 0 14
Functionality of the place 12.07+2.04 11.91+2.26 12.55+1.82 11.84+2.04 11.99+1.94 <0.001
Missing N 45 8 20 0 17
Length of stay <0.001
Less than 10 minutes N (%) 83(2.65) 29(3.42) 28(3.36) 9(1.22) 17(2.39)
11 to 30 minutes N (%) 356(11.37) 83(9.80) 136(16.33) 58(7.85) 79(11.10)
30 minutes to 1 hour N (%) 816(26.06) 194(22.90) 267(32.05) 173(23.41) 182(25.56)
1to 2 hours N (%) 1216(38.84) 372(43.92) 294(35.29) 232(31.39) 318(44.66)
2 hours or more N (%) 660(21.08) 169(19.95) 108(12.97) 267(36.13) 116(16.29)
Missing N 3 1 0 0 2
Frequency of visits <0.001
Seldom or never N (%) 19(0.61) - - 19(2.57) -
Once per month N (%) 334(10.68) 82(9.70) 89(10.68) 73(9.88) 90(12.68)
2-3 time a month N (%) 611(19.54) 148(17.51) 172(20.65) 149(20.16) 142(20.00)
Once per week N (%) 569(18.20) 156(18.46) 145(17.41) 150(20.30) 118(16.62)
2-3 time per week N (%) 900(28.78) 239(28.28) 242(29.05) 200(27.06) 219(30.85)
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Every day N (%) 694(22.19) 220(26.04) 185(22.21) 148(20.03) 141(19.86)

Missing N (%) 7 3 0 0 4

Sport <0.001
Never N (%) 252(8.04) 120(14.15) 11(1.32) 39(5.28) 82(11.48)

Seldom N (%) 183(5.84) 51(6.01) 15(1.80) 73(9.88) 44(6.16)

Sometimes N (%) 604(19.27) 143(16.86) 57(6.84) 212(28.69) 192(26.89)

Often N (%) 1203(38.39) 283(33.37) 394(47.30) 292(39.51) 234(32.77)

Very often N (%) 892(28.46) 251(29.60) 356(42.74) 123(16.64) 162(22.69)

Missing N 0 0 0 0 0

Picnic <0.001
Never N (%) 2002(63.88) 660(77.83) 653(78.39) 196(26.52) 493(69.05)

Seldom N (%) 443(14.14) 89(10.50) 94(11.28) 176(23.82) 84(11.76)

Sometimes N (%) 451(14.39) 67(7.90) 56(6.73) 231(31.26) 84(11.76)

Often N (%) 165(5.23) 18(2.12) 19(2.28) 95(12.86) 33(4.62)

Very often N (%) 73(2.33) 14(1.65) 11(1.32) 41(5.55) 7(0.98)

Missing N 0 0 0 0 0

Meet family/friends <0.001
Never N (%) 1059(33.79) 230(27.12) 435(52.22) 81(10.96) 313(43.84)

Seldom N (%) 474(15.12) 89(10.50) 128(15.37) 160(21.65) 97(13.59)

Sometimes N (%) 870(27.76) 219(25.83) 148(17.77) 301(40.73) 202(28.29)

Often N (%) 520(16.59) 210(24.76) 94(11.28) 137(18.54) 79(11.06)

Very often N (%) 211(6.73) 100(11.79) 28(3.36) 60(8.12) 23(3.22)

Missing N 0 0 0 0 0

Walk or play with children <0.001
Never N (%) 987(31.49) 292(34.43) 307(36.85) 140(18.94) 248(34.73)

Seldom N (%) 343(10.94) 84(9.91) 93(11.16) 118(15.97) 48(6.72)

Sometimes N (%) 729(23.26) 145(17.10) 162(19.45) 243(32.88) 179(25.07)

Often N (%) 687(21.92) 190(22.41) 167(20.05) 171(23.14) 159(22.27)

Very often N (%) 388(12.38) 137(16.16) 104(12.48) 67(9.07) 80(11.20)

Missing N 0 0 0 0 0

Tranquillity <0.001
Never N (%) 365(11.65) 103(12.15) 52(6.24) 28(3.79) 182(25.49)

Seldom N (%) 266(8.49) 104(12.26) 48(5.76) 50(6.77) 64(8.96)
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Sometimes N (%) 798(25.46) 207(24.41) 137(16.45) 253(34.24) 201(28.15)

Often N (%) 1102(35.16) 279(32.90) 345(41.42) 280(37.89) 198(27.73)
Very often N (%) 603(19.24) 155(18.28) 251(30.13) 128(17.32) 69(9.66)
Missing N 0 0 0 0 0

Personal relaxing

Never N (%) 844(26.93) 121(14.27) 333(39.98) 81(10.96) 309(43.28)
Seldom N (%) 442(14.10) 109(12.85) 143(17.17) 105(14.21) 85(11.90)
Sometimes N (%) 760(24.25) 217(25.59) 132(15.85) 254(34.37) 157(21.99)
Often N (%) 740(23.61) 246(29.01) 134(16.09) 226(30.58) 134(18.77)
Very often N (%) 348(11.10) 155(18.28) 91(10.92) 73(9.88) 29(4.06)

Missing N 0 0 0 0 0

<0.001

P-value refers to the chi-squared test.

The largest part of the participants visited the green space for one or two hours (38.84%) and
two/three times per week (28.78%). It is possible to notice that no one from Barcelona,
Doetinchem and Stoke-on-Trent said to visit the green urban space “seldom or never” and a
very small percentage (2.65%) reported to stay in the natural environment for less than 10

minutes. The participation in the activities differed across cities.

“Sport” had the highest percentage of the answer “often” in the combined sample, and for
the same answer, it achieved the 47.30% in Doetinchem. “Picnic” was the least practiced
activity (63.88 % of the answer ‘never’ in the frequency indicators), in particular, this
happened in Doetinchem (78.39% of the answer ‘never’ in the frequency indicators); the
lowest percentage of never was (26.52) in Kaunas. Participants from Doetinchem and Stoke-
on-Trent showed the lowest percentage for the answer “never” (52.22 and 43.84%
respectively) for the activity “Meet family/friends”, while people from Kaunas presented the
highest percentage. In the combined sample “Walk and play with children” the answer ‘never’
had the highest percentage. And regards “Tranquility”, it had a higher percentage of answers
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“sometimes” for the combined sample (35.16%) than “personal relaxing” (24.25%). People
from Stoke-on-Trent had a higher percentage of answers to “never” (39.98%) or the item

“personal relaxing” than people from Kaunas (10.96%).

7.3.3 Restoration and mental health

Table 18 shows the median score of restoration and the median score of mental health, for
the combined sample and each city separately. The Kruskall-Wallis test was performed and
statistically significant differences were found both for the restoration and the mental score
among the results of the cities. People from Doetinchem showed the higher statistically
significant score of mental health while people from Barcelona and Kaunas had the lowest. On
the contrary, respondents from Doetinchem had the lowest score of restoration (11), and

those from Stoke-on-Trent had the highest (21).

Table 18. The restoration outcome score (5 lowest score, 45 highest score), calculated using the nine
items included in the scale proposed by Korpela & Ylén, 2009, and the mental health score, calculate
with the Medical Outcome Study Short Form (SF-36) mental health subscale (0 lowest score, 100
highest score), in a cross-sectional sample of 3134 adults in four European cities and, divided by the
four cities

Combined Barcelona Doetinchem Kaunas Stoke-on-Trent P value
sample
N 3134 848 833 739 714
Restoration score 17 [13] 18 [14] 11 [9] 18 [10] 21 [13] <0.001
(median, IQR)
Missing N (%) 74 9 0 0 64
Mental health 76 [20] 72 [24] 84 [12] 72 [24] 76 [24] <0.001
(median, IQR)
Missing N (%) 0 0] 0 0 0

P-value refers to the Kruskall-Wallis test
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7.3.4 Relationship between restoration and the type of activity

The combined sample and city-specific samples showed different associations between the
restoration and the type of activity (Table 4). In the combined sample, the activities linked to social
cohesion (“picnic” and “meeting family/friends”) and the reduction of stress (“tranquility” and
“personal relaxing”) were associated with higher restoration. In particular, “Picnic” and “meet family
or friends” presented a high level of significance (p<0.001) for all the frequency indicators.

Considering the results of the cities individually, several differences emerged.

In the Barcelona sample no statistically significant association was observed between restoration
and “sport”, “meet family or friends” or “walk and play with children”. Indeed, significant
differences were observed with “picnic” (with seldom and often), “tranquility” (from sometimes to

very often), and “personal relaxing” (for all the frequency indicators).

In Doetinchem sample significant differences were observed with “sport” (for often and very often),
“picnic” (for seldom and very often), “tranquility” (from sometimes to very often) and “personal

relaxing” (for often and very often).

In the Kaunas sample the highest number of statistically significant associations were observed. In
fact, a significance level of p<0.05 were observed for all the type of activities. “Picnic” showed a
statistically significant association for all the frequency indicators, while “sport”, “meet family or
friends” and “personal relaxing” presented statistically significant associations for the three
frequency indicators sometimes, often, and very often. Finally, “walk and play with children”

recorded a statically significant association for two frequency indicators (sometimes and very often)

and “tranquility” for only one frequency indicator (very often).

In the Stoke-on-Trent sample no statistically significant association was shown with the activity

“sport” but a p<0.05 was observed from seldom to very often for “meet family or friends”. Instead,
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“tranquility” and “personal relaxing” presented statistically significant associations only for three

frequency indicators (sometimes, often, and very often).

Table 19 showed the results of the multiple regression. “Never” was the comparison group.
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Table 19

. Association between activities in green spaces and restoration outcome score in a cross-sectional sample of 3134 adults in four European cities.

Combined sample Barcelona Doetinchem Kaunas Stoke-on-Trent
Type of Activity B (95%Cl) p B (95%Cl) p B (95%Cl) p B (95%Cl) p B (95%Cl) p
Sport
Never
Seldom -0.29 (-2.00, 1.42) 0.737 -1.93 (-4.89, 1.03) 0.202 3.03(-1.17,7.22) 0.157 1.50 (-1.76, 4.74) 0.367 0.51 (-3.22, 4.25) 0.788
Sometimes 0.60 (-0.74, 1.93) 0.380 0.93(-1.22, 3.09) 0.395 1.25(-1.97, 4.47) 0.445 2.99 (0.45, 5.53) 0.021 -1.29 (-3.55, 0.98) 0.265
Often 1.19(-0.10,2.48)  0.071 1.66 (-0.19, 3.51) 0.079 3.78 (1.03, 6.54) 0.007 3.48 (0.41, 6.56) 0.026 -0.51 (-3.09, 2.07) 0.697
Very often 2.29 (0.84, 3.74) 0.002 2.27 (-0.23,4.76) 0.079 5.09 (2.30, 7.87) <0.001 5.77(0.41, 6.56) 0.002 0.35(-2.25, 2.95) 0.792
Picnic
Never
Seldom 1.74 (1.06, 2.41) <0.001 1.92 (0.52, 3.01) 0.007 1.80(0.62, 2.97) 0.003 2.06 (0.71, 3.40) 0.003 0.77 (-0.77, 2.30) 0.328
Sometimes 3.02 (2.26, 3.77) <0.001 1.90 (-0.07, 3.87) 0.058 1.70(-0.41, 3.81) 0.115 4.27 (3.18, 5.36) <0.001 1.69 (0.10, 3.27) 0.037
Often 2.96 (1.96, 3.97) <0.001  4.40(2.24, 6.56) <0.001 1.79 (-0.43, 3.81) 0.114 3.73 (2.05, 5.41) <0.001  1.49(-1.22,4.19) 0.281
Very often 7.25(5.16, 9.33) <0.001 2.23 (-1.99, 6.45) 0.300 3.78 (1.42,6.13) 0.002 11.02 (8.65, 13.39) <0.001 5.51(0.61,10.41) 0.028
Meet family or friends
Never
Seldom 1.61(0.78, 2.44) <0.001  1.98(0.04, 3.92) 0.046 1.81(0.69, 2.93) 0.002 1.39 (-0.50, 3.28) 0.049 2.45(0.53, 4.37) 0.012
Sometimes 1.85(1.11, 2.59) <0.001 1.00 (-0.63, 2.64) 0.229 1.02 (-0.10, 2.05) 0.052 3.44 (1.52,5.37) <0.001 1.92 (0.17, 3.68) 0.032
Often 2.61(1.52, 3.70) <0.001  0.91(-1.39,3.22) 0.438 0.87 (-0.67, 2.42) 0.268 5.44 (3.14, 7.75) <0.001  3.50(1.38, 5.63) 0.001
Very often 4.40(2.77, 6.04) <0.001 1.87(-0.56, 4.30) 0.112 1.37(-1.36, 4.09) 0.326 9.00 (5.57, 12.43) <0.001  5.27(1.09, 9.44) 0.013
Walk and play with children
Never
Seldom 0.47 (-0.51, 1.44) 0.348 1.56 (-0.13, 3.26) 0.081 1.02 (-0.33, 2.38) 0.140 -0.07 (-2.33, 2.19) 0.950 -1.04 (-4.20, 2.13) 0.521
Sometimes 0.75 (0.05,1.45) 0.050 0.95 (-0.22, 2.12) 0.112 1.44 (0.46, 2.43) 0.004 1.77 (0.13, 3.42) 0.034 -2.38 (-4.29, -0.47) 0.015
Often 0.70 (-0.13,1.54)  0.100 1.31(-0.52, 3.28) 0.160 0.42 (-0.67, 1.52) 0.450 1.64 (-0.27, 3.54) 0.092 -1.35(-3.10, 0.40) 0.130
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Very often 0.92 (-0.30, 2.13) 0.140 0.20(-2.42, 2.81) 0.883 0.93 (-0.52, 2.38) 0.207  4.02(1.25,6.79) 0.004 -0.40 (-2.77, 1.98) 0.742
Tranquility

Never

Seldom -0.28 (-1.53,0.97) 0.660 0.78 (-1.26, 2.81) 0.434 0.87 (-1.46, 3.20) 0.464 -0.96 (-4.08, 2.17) 0.550 -1.49 (-4.45, 1.47) 0.324
Sometimes 2.02 (0.94, 3.09) <0.001  2.37(0.51, 4.23) 0.013 1.81(0.05, 3.56) 0.044 0.79 (-2.09, 3.67) 0.591 2.39 (0.30, 4.49) 0.025
Often 3.60 (2.35, 4.85) <0.001 5.10 (3.04, 7.15) <0.001 4.27 (2.56, 5.98) <0.001 1.52(-2.15,5.20) 0.417 3.25(0.82, 5.68) 0.009
Very often 5.12 (3.66, 6.57) <0.001 7.73 (4.96, 10.49) <0.001 4.52 (2.41, 6.63) <0.001 4.64 (1.36,7.93) 0.006 4.54 (1.25, 7.83) 0.007
Personal relaxing

Never

Seldom 0.71 (-0.14, 1.55) 0.100 2.19(0.35, 4.02) 0.019 0.19 (-1.07, 1.50) 0.764 1.56 (-0.75, 3.87) 0.185 -0.22 (-2.01, 1.58) 0.814
Sometimes 1.84(1.13, 2.55) <0.001  2.45(0.90, 4.00) 0.002 0.41 (-0.52, 1.34) 0.387 3.07 (1.11, 5.03) 0.002 2.22(0.82, 3.62) 0.002
Often 3.38(2.58, 4.18) <0.001 4.42 (2.52, 6.31) <0.001 1.94 (0.91, 2.97) <0.001 5.05(3.01, 7.09) <0.001  2.95(1.30, 4.60) <0.001
Very often 5.70 (4.49, 6.90) <0.001 5.95 (3.68, 8.21) <0.001 3.60(1.97,5.22) <0.001 9.74(7.10,12.38) <0.001 6.14(3.24,9.04) <0.001

The model was adjusted by age, education, neighborhood SES, perceived income, household composition, and marital status, with random intercept at neighborhood level. B

=regression coefficient; Cl=confidence interval.
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7.3.5 Multiple regression and stratification by mental health

Table 20 presents the results of the multiple regression performed for all the populations of the

combined sample and of the four cities. In Appendix A it is possible to see the tables for the multiple

regression stratified by mental health.

Table 20. Association between activities in green spaces and restoration outcome score, stratified for the

mental health score, in a cross-sectional sample of 3134 adults in four European cities

Poorer mental health <76

Better mental health >76

N 1452 1316

Type of activity B (95%Cl) p B (95%Cl) p
Sport

Never

Seldom 0.76 (-0.83, 2.35) 0.347 -1.13 (-4.29, 2.04) 0.485
Sometimes 1.32 (-0.06, 2.70) 0.060 -0.41 (-3.05, 2.24) 0.764
Often 2.25(0.92, 3.59) <0.001 0.46 (-2.17, 3.09) 0.733
Very often 3.90 (2.23, 5.56) <0.001 1.15 (-1.53, 3.84) 0.400
Pic nic

Never

Seldom 1.54 (0.61, 2.47) 0.001 1.78 (0.75, 2.80) <0.001
Sometimes 3.04 (2.01, 4.07) <0.001 2.54(1.30, 3.79) <0.001
Often 3.31(1.82,4.79) <0.001 2.47 (0.64, 4.30) 0.008
Very often 8.36 (5.22, 11.51) <0.001 5.76 (3.53, 7.99) <0.001
Meet family or

friends

Never

Seldom 1.50 (0.38, 2.62) 0.009 1.29 (-0,04, 2.61) 0.057
Sometimes 1.88 (0.88, 2.88) <0.001 1.37 (0.33, 2.41) 0.010
Often 2.87(1.36,4.37) <0.001 1.84(0.45, 3.23) 0.009
Very often 5.42(3.22,7.62) <0.001 2.92(0.88, 4.97) 0.005
Walk and play with

children

Never

Seldom 1.74 (0.52, 2.97) 0.005 -1.11 (-2.53,0.31) 0.126
Sometimes 1.75(0.90, 2.61) <0.001 -0.61 (-1.72, 0.50) 0.284
Often 1.47 (0.28, 2.67) 0.015 -0.17 (-1.27, 0.93) 0.764
Very often 2.03 (0.20, 3.85) 0.030 -0.22 (-1.64, 1.21) 0.765
Tranquility

Never

Seldom 1.08 (-0.57, 2.72) 0.199 -1.45 (-3.46, 0.57) 0.159
Sometimes 3.03 (1.65, 4.42) <0.001 0.65 (-1.13, 2.44) 0.474
Often 4.57 (3.02, 6.12) <0.001 2.94 (1.27, 4.62) 0.001
Very often 6.84 (4.91, 8.78) <0.001 4.21(2.31,6.11) <0.001
Personal relaxing

Never

Seldom 0.74 (-0.39, 1.88) 0.199 0.81 (-0.50, 2.11) 0.225
Sometimes 2.19(1.08, 3.29) <0.001 1.10(0.09, 0.73) 0.033
Often 3.60(2.29, 4.91) <0.001 3.09 (2.00, 4.18) <0.001
Very often 6.72 (4.88, 8.56) <0.001 5.00 (3.55, 646) <0.001

Model was adjusted by city, age, sex, education, neighborhood SES, perceived income, household composition,
marital status, with random intercept at neighborhood level. B=regression coefficient; Cl= confidence interval.
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7.3.5.1 Combined sample

In the combined sample significant difference was observed for all the different kinds of activities
for the poorer mental health (Table 19). “Sport” presented p<0.001 for the frequency indicators
often and very often. “Picnic” and “walk and play with children” had significant differences for all

the frequency indicators. Finally, “meet family or friends”, “tranquility” and “personal relaxing”

showed p<0.001 for three frequency indicators, from sometimes to very often.

The situation was different when we considered the subsample categorized as ‘better mental
health’. In this group, there were no statistically significant associations linking restoration score
with “sport” and “walk and play with children”. “Picnic” presented an association with all the

frequency indicators, from 1.78 of seldom (95%CI 0.75, 2.80) to 5.76 of very often (95%Cl 3.53, 7.99).

7.3.5.2 Barcelona

Barcelona had a similar trend to the combined sample (Table 21 Appendix A). The association
between the type of activity and mental restoration was more apparent in the subsample
categorized as ‘poorer mental health’ compared to the ‘better mental health” subsample. For those
with poorer mental health, activities related to the reduction of stress (“tranquility” and “personal
relaxing”) were associated with higher restoration scores. In the 'better mental health’ subsample,

only the activity “tranquility” was associated with higher restoration scores.

7.3.5.3 Doetinchem

Doetinchem had more people with a better mental health (523) than those with poorer mental
health (267). The association between the type of activity and mental health was more apparent in
the ‘poorer mental health’ subsample (Table 21 Appendix A). For people with ‘poorer mental

7 “"

health’, the activities “sport”, “and “tranquility” were associated with higher restoration score.
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Meanwhile, in the ‘better mental health’ subsample the activities related to the reduction of stress

(“tranquility” and “personal relaxing”) were associated with higher restoration score.

7.3.5.4 Kaunas

Participants from Kaunas showed big differences between who had poorer and who had better
mental health (Table 22 Appendix A). In fact, the subsample with ‘poorer mental health’ presented
a more apparent association between the type of activity and mental health. For those people, the
activities “picnic”, “meet family or friends”, “walk and play with children” and “tranquility” were

associated with higher restoration score. For the ‘better mental health’ subsample, only the

activities “picnic” and “personal relaxing” were associated with higher restoration score,

7.3.5.5 Stoke-on-Trent

People from Stoke-on-Trent with ‘poorer mental health’ showed a more apparent association
between the type of activities and mental health. In fact, for this subsample, the activities “meet
family or friends”, “tranquility” and “personal relaxing” were associated with a higher restoration

score. For the ‘better mental health’ subsample, the activity “walk and play with children” was

negatively associated with mental health for the frequency indicator seldom and sometimes.

7.4 Discussion

The goal of the present study was to investigate restoration after visiting green urban space in
people with better and poorer mental health and explore mental health as a potential effect
modifier. We found that the activities “picnic”, “meet family or friends”, “tranquility” and “personal
relaxing” in urban space were associated with restoration. These associations varied between the

four cities. For examples, participants from Kaunas showed the highest number of statistically

significant association between restoration and the different type of activity. Participants from
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Barcelona presented statistically significant association between the social activities and ROS.
Indeed, people from Doetichem showed statically significant association for the activities linked to
relaxation (“tranquility” and “personal relaxation”). Finally, association between the type of activity
and restoration varied according to the participants’ mental health. In general, participants with
poorer mental health showed more significant associations and for more frequency indicators than
participants with better mental health. It is possible that people with better mental health need to
spend less time in green space, due to their mental health conditions, and this less time is enough
for them to continue to have a good mental health. At the same time, it is possible that people with
poorer mental health need to spend more time, and to practice a larger variety of activities to have

the same restorative effects of people with better mental health.

We found a statistically significant association between the restoration and the kind of activity
carried out in the urban green space and statistically significant differences between the four cities

involved in the study.

7.4.1 Combined sample

In the combined sample, the activities linked to the social cohesion (“Picnic” and “meeting family or
friends””) and to the relaxation (“tranquility” and “personal relaxing”) showed statistically significant
association with the ROS after visiting the green urban space. In particular, “Picnic” and “meet family
or friends” presented statistically significant association for all the frequency indicators, for people
with poorer mental health. This could mean that activities related to socialization and social
cohesion definitely affect restoration, even if these activities are performed infrequently. This is in
line with previous studies that suggest natural environments may promote positive social
interactions [299,300]. In addition, social interaction and the improvement of social cohesion in the

community is one of the different types of mechanisms proposed to explain the beneficial effects
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of the green environment [174,301-303]. Our findings for the combined sample was in line with
previous studies which showed a higher vitality and restoration in persons that went to green space
with companions [19,304]. Instead, activities more linked to the relaxation suggest that the
frequency was more important than the activity in and of itself. Previous studies have shown that
short-term exposure to forests, urban parks, gardens and other natural environments reduces stress
and depressive symptoms, restores attention fatigue, increases self-reported positive emotions and
improves self-esteem, mood and perceived mental and physical health [305-308]. These results are
important because they highlight the importance of how people perceive the use and the benefits
of the green space. It could be a “safe place” in which people can stay and relax without other
problems or thoughts. In conclusion, it seems that for people with poorer mental health is not so
important the type of activity done in the green urban space, but the most effective aspect is the

use of this kind of environment.

Regarding people with better mental health, “walk and play with children” did not show a strong
association with the restorative score. This is in line with other studies. In particular, White et al.
found that being with children was associated with lower restoration than being alone. The
presence of children tended to reduce the extent of restoration experienced [304]. While spending
time with children may have many benefits, it is not necessarily a relaxing/restorative activity [309].
The feeling of restoration remained lower also for visits to the playing field, even without the
presence of children [304]. The activity “sport” showed a statistically significant association only for
the frequency indictor very often. Korpela et al. found that physical activity was among the potential
determinants of the restorative experiences [310], but White et al. found that doing sport was not
better than simply walking for the levels of restoration [304]. Even if the beneficial effects of the
physical activity are well established, with strong evidence of the relative reduction of risk of

mortality, it is not a factor known to facilitate restoration experience. Korpela et al. in their study
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presented the importance of experiencing calmness, getting new spirit and vitality, forgetting
everyday worries and gaining faith in tomorrow during nature-based recreation [311]. According to

our data, the sport practice helps to do this only if people do it very often.

Looking at the results of the cities individually which differed in characteristics that can influence
the restoration, the mental health and the attitude towards green urban spaces key, several

differences emerged.

7.4.2 Barcelona

Participants from Barcelona showed no statistically significant association between the ROS and
“sport”, “meet family or friends” or “walking and play with children”. This can be related with the
characteristics of the city itself. In fact, Barcelona was the largest city, and it is a densely built city
(to see more information Smith et al. [28]). In addition, Barcelona is the least green city and has the
longest distance from the most used green space for the citizens. Maybe for these reasons people
prefer to meet family and friends or to do sport in other kinds of places, such as bars or non-natural
open space, such as squares. In Barcelona the satisfaction with the quality and amount of the green
space was lower than the other cities [312]. But at the same time, the restoration score showed a
statistically significant association with the activities of “tranquility” and “personal relaxing”. This
can be due to the fact that Barcelona is the busiest city, so people’s restoration could be really
benefited from being able to escape from the busy Barcelona urban life. For this reason, green

spaces in the city, even if they are not particularly appreciated, were used to relax and they

significantly influence the restoration experience.
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7.4.3 Doetinchem

Doetinchem was the greenest city, with the best access to green space and, in addition, with the
joint highest percentage of daily visits (37.8%, as Kaunas). Maybe for this wide/large exposure to
green urban space, Doetinchem participants had the lowest score of restoration (11.22, SD 7.15).
People from Doetinchem could have a greater habit to use and to see the green space and so they
do not feel as restored as the participants from other cities after visiting this kind of environment.
This could be fact that everyone had a quite high access to urban green space, and this could reduce
the opportunity to see differences in restoration between people. In Doetinchem a statistically
significant association was observed with the activity “sport” and “personal relaxing” carried out
both “often” and “very often” This could mean that these two kinds of activities influence
restoration scores, but only when they are done consistently. This is in accordance with Korpela et
al., which reported that the physical activity and natural experiences were among the potential
determinants of the restorative experiences [287]. Due to the bigger amount of green in the city,

people could have more possibility to perform outdoor physical activity or to relax.

7.4.4 Kaunas

People from Kaunas reported the joint highest percentage of daily visits to green urban space
(37.8%, as Doetinchem). This could be linked to the higher sensitivity of the residents of most
Northern countries: they usually paid more attention to community parks and to increase
awareness to people to use them [313]. For example, in Denmark a nationwide survey suggested
that 43.0% of adults visit green space every day and 91.5% of them visit green space at least once a

week [314].
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7.4.5 Stoke-on-Trent

People from Stoke-on-Trent had the lowest percentage (14.6%) of daily visits, and they also visited
green space further away in the city and outside the city less frequently than people from the other
cities. At the same time, people from this city have the highest restoration score (20.19, SD 8.74).
Apparently, people who visit green spaces more frequently for activities get notable restoration
benefit compared with those who do not. However, people from Stoke-on-Trent could have a bigger
passive or today exposure through which they could get restoration benefits. This is in line with the

results of the combined sample.

7.4.6 Stratification for mental health

Mental health was used as a modifier of the relationship between the restoration and the type of
activity carried out in the green urban spaces. Several studies showed beneficial association
between the natural outdoor environment exposure and mental health [12,25,248,315,316]. They
found that population mental health could benefit from environmental interventions aiming to
increase public contact with natural environment [317]. Looking at the stratification for the mental
health score, there were some differences between people with a better and a poorer mental
health. People with poorer mental health showed more statistically significant associations and for
more frequency indicators between the kind of activity done in the green urban space and the
restoration score. In the combined sample all the kinds of activity presented statistically significant
and a positive coefficient. Participants with poorer mental health from the different cities showed
some differences in the relationship between the kind of activities and the ROS, but they presented
a similar trend. In general, people with poorer mental health showed more significant associations
and for more activity indicators than people with good mental health. In fact, the combined sample

showed no significant association for two kinds of activity (sports and walk and play with children).
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Regarding these results, it seems that every kind of activity done by people with poorer mental

health influences the score of restoration. It could mean that people with poorer mental health

were more sensitive to the effects of using the green urban space and so they could be more

sensitive also to the feeling of restoration after visiting a green urban space.

7.5 Appendix A

Table 21. Association between activities in green spaces and restoration outcome score, stratified for the mental health

score, in a cross-sectional sample of 3134 adults in Barcelona

Poorer mental health <76

Better mental health >76

N 521 257

Type of activity B (95%CI) p B (95%CI) p
Sport

Never

Seldom 0.24 (-2.16, 2.64) 0.844 -4.00 (-14.72, 6.72) 0.465
Sometimes 2.27(0.16, 4.38) 0.035 -0.94 (-4.94, 3.06) 0.645
Often 2.63 (0.72, 4.54) 0.007 0.17 (-3.72, 4.06) 0.931
Very often 3.57 (1.04, 6.10) 0.006 0.40 (-3.84, 4.64) 0.854
Picnic

Never

Seldom 1.38 (-0.30, 3.05) 0.108 2.58 (-0.02, 5.18) 0.052
Sometimes 2.29 (-0.21, 4.79) 0.073 0.59 (-2.45,3.62) 0.704
Often 4.33(1.76,6.91) <0.001 7.20 (3.54, 10.85) <0.001
Very often 1.87 (-4.48, 8.22) 0.563 3.60 (-0.21, 7.40) 0.063
Meet family or

friends

Never

Seldom 1.93 (-0.57, 4.47) 0.131 2.88 (-0.33, 6.08) 0.079
Sometimes 0.83 (-1.15,2.80) 0.411 1.67 (-0.94, 4.29) 0.210
Often 1.59 (-0.72, 3.89) 0.178 -0.43 (-4.17,3.31) 0.822
Very often 2.36 (-0.71, 5.44) 0.132 1.56 (-1.99, 5.12) 0.389
Walk and play with

children

Never

Seldom 3.16 (1.47, 4.86) <0.001 -1.63 (-5.81, 2.55) 0.445
Sometimes 1.84 (0.49, 3.18) 0.007 -0.41 (-3.08, 2.27) 0.766
Often 1.25 (-1.00, 3.49) 0.277 1.71 (-0.72, 4.13) 0.168
Very often 1.38 (-1.91, 4.65) 0.411 -1.87 (-5.76,2.01) 0.345
Tranquility

Never

Seldom 2.16 (-0.54, 4.86) 0.116 -1.99 (-5.77, 1.79) 0.301
Sometimes 2.71 (0.07, 5.35) 0.044 0.64 (-2.85,4.12) 0.719
Often 5.66 (3.16, 8.17) <0.001 3.77 (0.76, 6.79) 0.014
Very often 7.97 (4.06, 11.89) <0.001 7.63 (4.32,10.94) <0.001
Personal relaxing

Never

Seldom 1.66 (-0.18, 3.50) 0.077 4.69 (0.11, 9.26) 0.045
Sometimes 3.28 (1.35,5.21) <0.001 1.49 (-2.32,5.31) 0.444
Often 5.32(2.99, 7.64) <0.001 3.46 (-0.37,7.29) 0.076
Very often 6.82 (4.00, 9.65) <0.001 5.68 (0.72, 10.63) 0.025

Model was adjusted by, age, sex, education, neighborhood SES, perceived income, household composition, marital

status, with random intercept at neighborhood level. f=regression coefficient; CI= confidence interval.
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Table 22. Association between activities in green spaces and restoration outcome score, stratified for the mental
health score, in a cross-sectional sample of 3134 adults in the city of Doetinchem

Poorer mental health <76

Better mental health >76

N 267 523

Type of activity B (95%CI) p B (95%CI) P
Sport

Never

Seldom 6.11 (-0.66, 12.87) 0.077 2.58 (-3.15, 8.32) 0.378
Sometimes 2.58 (-0.91, 6.07) 0.147 0.41 (-4.19,5.01) 0.861
Often 5.00 (1.56, 8.44) 0.004 2.64 (-1.99, 7.26) 0.264
Very often 6.91 (3.48, 10.34) <0.001 3.60 (-0.58,7.77) 0.091
Picnic

Never

Seldom 0.52 (-1.58, 2.62) 0.625 2.31(0.83, 3.79) 0.002
Sometimes 1.85(-2.04,5.74) 0.352 1.58 (-0.84, 4.00) 0.200
Often 1.09 (-2.65, 4.83) 0.568 1.74 (-0.87, 4.34) 0.191
Very often 2.45(-2.26,7.16) 0.308 4.43 (2.41, 6.45) <0.001
Meet family or

friends

Never

Seldom 2.09 (0.57, 3.62) 0.007 1.49 (-0.09, 3.08) 0.065
Sometimes 1.11 (-0.61, 2.83) 0.206 1.39 (-0.18,2.97) 0.083
Often -0.43 (-2.88, 2.03) 0.735 1.33(-0.57, 3.22) 0.170
Very often 0.88 (-2.40, 4.15) 0.599 1.61 (-2.20, 5.42) 0.407
Walk and play with

children

Never

Seldom 1.43 (-1.50, 4.36) 0.338 0.81(-0.97, 2.59) 0.371
Sometimes 1.87 (-0.23, 3.97) 0.081 1.23 (-0.34,2.79) 0.125
Often -1.97 (-3.73, -0.22) 0.027 1.16 (-0.16, 2.48) 0.086
Very often 1.14 (-1.51,3.79) 0.399 0.68 (-1.09, 2.45) 0.449
Tranquility

Never

Seldom 2.30 (-2.16, 6.76) 0.312 0.75 (-2.57, 4.08) 0.658
Sometimes 1.11 (-2.03, 4.24) 0.488 2.11 (-0.64, 4.87) 0.133
Often 4.21(1.14, 7.28) 0.007 4.14 (1.85, 6.43) <0.001
Very often 4.26 (0.96, 7.56) 0.011 4.38 (1.52,7.24) 0.003
Personal relaxing

Never

Seldom 0.16 (-1.74, 2.05) 0.871 0.58 (-0.96, 2.11) 0.463
Sometimes 0.10 (-1.91, 2.11) 0.920 0.67 (-0.56, 1.89) 0.286
Often 0.50 (-1.64, 2.63) 0.649 2.73 (1.21,4.26) <0.001
Very often 2.53 (-0.19, 5.26) 0.069 4.11 (2.04,6.19) <0.001

Model was adjusted by, age, sex, education, neighborhood SES, perceived income, household composition, marital

status, with random intercept at neighborhood level. f=regression coefficient; CI= confidence interval.
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Table 23. Association between activities in green spaces and restoration outcome score, stratified for the mental

health score, in a cross-sectional sample of 3134 adults in the city of Kaunas

Poorer mental health <76

Better mental health >76

N 382 276

Type of activity B (95%CI) p B (95%CI) P
Sport

Never

Seldom 2.17 (-2.27, 6.61) 0.338 1.05 (-2.66, 4.75) 0.580
Sometimes 3.80(0.13,7.47) 0.043 2.27 (-1.67,6.21) 0.259
Often 3.43 (-0.65,7.51) 0.099 3.42(-0.49, 7.33) 0.086
Very often 7.46 (2.96,11.97) <0.001 4.07 (-0.32, 8.45) 0.069
Picnic

Never

Seldom 2.42 (0.84,4.01) 0.003 1.79 (-0.80, 4.38) 0.176
Sometimes 4.86 (3.50, 6.23) <0.001 3.55(1.25,5.85) 0.003
Often 4.58(2.42, 6.75) <0.001 2.99 (0.30, 5.67) 0.029
Very often 13.88 (10.66, 17.10) <0.001 8.09 (4.48,11.69) <0.001
Meet family or

friends

Never

Seldom 3.91 (1.67, 6.15) <0.001 -1.06 (-4.02, 1.89) 0.481
Sometimes 5.41 (3.16, 7.66) <0.001 1.49 (-1.32,4.30) 0.298
Often 7.15(4.11, 10.19) <0.001 4.53(1.34,7.729 0.005
Very often 13.10 (9.34, 16.85) <0.001 5.51(1.54,9.48) 0.007
Walk and play with

children

Never

Seldom 1.73 (-0.70, 4.15) 0.163 -1.42 (-4.48, 1.65) 0.364
Sometimes 3.87(2.21,5.52) <0.001 -0.46 (-2.47, 1.55) 0.652
Often 3.96 (1.74, 6.18) <0.001 -0.61 (-3.15, 1.92) 0.637
Very often 7.95 (4.85,11.05) <0.001 -0.96 (-4.50, 2.58) 0.596
Tranquility

Never

Seldom 1.45 (-2.36, 5.25) 0.457 -5.35(-9.53, -1.18) 0.012
Sometimes 4.29 (0.88, 7.70) 0.014 -5.78 (-10.12, -1.43) 0.009
Often 4.51(0.38, 8.63) 0.032 -3.99 (-8.44, 0.47) 0.079
Very often 8.71(5.43,11.99) <0.001 -2.58 (-6.96, 1.80) 0.249
Personal relaxing

Never

Seldom 3.23 (0.60, 5.86) 0.016 -0.59 (-3.47,2.29) 0.689
Sometimes 4.02 (1.65, 6.40) <0.001 2.03 (-0.38, 4.44) 0.098
Often 5.51(2.83, 8.19) <0.001 4.89 (2.31,7.46) <0.001
Very often 11.67 (8.18,15.17) <0.001 7.62 (4.47,10.78) <0.001

Model was adjusted by, age, sex, education, neighborhood SES, perceived income, household composition, marital

status, with random intercept at neighborhood level. f=regression coefficient; CI= confidence interval.
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Table 24. Association between activities in green spaces and restoration outcome score, stratified for the mental
health score, in a cross-sectional sample of 3134 adults in the city of Stoke-on-Trent.

Poorer mental health <76

Better mental health >76

N 282 260

Type of activity B (95%CI) p B (95%CI) p
Sport

Never

Seldom 0.68 (-2.50, 3.85) 0.676 0.64 (-6.92, 8.20) 0.869
Sometimes -1.89 (-4.20, 0.41) 0.108 -0.41 (-5.15,4.32) 0.864
Often 0.15(-2.21,2.51) 0.900 -0.86 (-6.08, 4.35) 0.746
Very often 0.45 (-3.15,4.05) 0.808 0.20 (-5.19,5.59) 0.941
Picnic

Never

Seldom 1.48 (-0.91, 3.86) 0.224 0.78 (-1.19, 2.74) 0.439
Sometimes 1.56 (-1.13, 4.25) 0.255 2.62 (-0.32, 5.56) 0.080
Often 1.81 (-1.57,5.18) 0.295 1.84 (-3.97,7.65) 0.535
Very often 9.66 (2.80, 16.52) 0.006 0.29 (-3.97,4.54) 0.895
Meet family or

friends

Never

Seldom 2.05 (-0.34, 4.45) 0.093 3.31(-0.31, 6.93) 0.073
Sometimes 2.10(0.33, 3.88) 0.020 1.57 (-0.89, 4.02) 0.212
Often 4.67 (0.88, 8.46) 0.016 3.34(0.82, 5.85) 0.009
Very often 9.84 (4.28, 15.40) <0.001 2.44(-2.32,7.21) 0.315
Walk and play with

children

Never

Seldom 0.71 (-3.38, 4.81) 0.733 -4.24 (-9.08, 0.60) 0.086
Sometimes 0.01 (-2.15,2.17) 0.992 -5.47 (-8.02, -2.92) <0.001
Often 1.97 (-0.63, 4.48) 0.138 -3.73 (-6.28, -1.20) 0.004
Very often -1.09 (-4.22, 2.04) 0.494 -0.28 (-3.24, 2.69) 0.855
Tranquility

Never

Seldom -0.39 (-4.46, 3.67) 0.849 -3.25 (-7.86, 1.36) 0.166
Sometimes 4.02 (1.72, 6.32) <0.001 1.20 (-1.94, 4.33) 0.456
Often 4.20(1.52, 6.87) 0.002 2.78 (-0.26, 5.82) 0.073
Very often 4.86 (0.30,9.42) 0.037 4.52 (043, 8.61) 0.030
Personal relaxing

Never

Seldom 0.34 (-1.70, 2.38) 0.745 -0.17 (-3.98, 3.64) 0.931
Sometimes 2.73 (0.39, 5.07) 0.022 1.99 (-0.39, 4.36) 0.101
Often 3.00 (0.18, 5.82) 0.037 2.99 (0.33, 5.65) 0.028
Very often 9.84 (3.22, 16.47) 0.004 5.49 (2.71,8.27) <0.001

Model was adjusted by, age, sex, education, neighborhood SES, perceived income, household composition, marital

status, with random intercept at neighborhood level. f=regression coefficient; CI= confidence interval.
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8. Study 5: The Effects of Park Based Interventions on Health: The Italian Project “Moving

Parks”

This article was published in the International Journal of Environmental Research and Public
Health
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Overview

Green space can have a positive influence on promoting PA, so, the aim of the present study
was to assess the effectiveness of the project “The moving parks project”, which provides for
the administration of PA to citizens within Bologna’s parks (Italy). Anad hoc questionnaire
was administered before and after three months of outdoor PA. At follow-up, all psychosocial
parameters showed animprovement, with a reduction in the state of tension, sadness, and
fatigue, and an improvement inthe state of energy, serenity, and vitality. The impact of the
interventions carried out in the “MovingParks project” was positive and appears to be a good

strategy for improving health outcomes.
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8.1 Introduction

Body mass index (BMI) has increased steadily in most countries, concurrently with a rise in the
proportion of the population living in cities, suggesting that urbanization is one of the most
important drivers of the global rise in obesity [318]. As regards Italy, Di Bonaventura et al. reported
that 52.26% of the adult population were normal weight, 34.85% were overweight, and 12.89%
were obese (9.49% were obese class |, 2.28% were obese class Il, and 1.12% were obese class Ill)
[319]. Obesity is a risk factor for a variety of diseases, such as cardiovascular disease, cancer, type 2
diabetes (T2D), osteoarthritis, nonalcoholic fatty liver disease, sleep apnea, and psychiatric
conditions [320—-322]. Nowadays, it is widely known that being overweight and obese are related to
unhealthy lifestyle habits such as physical inactivity and malnutrition [323,324]. Sedentary behavior
(SB) has increased in industrialized countries in the last decades, with the average adult spending
more than half of the day on SB [158,324,325]. From 2002 to 2017 the European adult population
showed an increased trend in SB prevalence, for both males and females [136,158]. To face this
situation, the World Health Organization (WHQO) recommends limiting the amount of time spent in
SB, reducing sedentary time with physical activity (PA) of any intensity to obtain health benefits
[136,326]. Participationin PA is useful for maintaining and slowing the physiological age-dependent
decline of the musculoskeletal system, a process that leads to degenerative forms of arthrosis, as
well as to a prevalent loss of strength and elasticity [138,327]. In addition, PA positively affects
psychological mental health, for instance, lowering depression and psychological disease,
[59,138,144,145,328]. Despite the evidence, only 31% of Italian adults (35% males and 26% females)
reported having a physically active job [327]. Among the strategies to promote health and to reduce
physical inactivity, there is the opportunity of improving PA programs and interventions in parks and
other natural environments [326].

Improving parks’ availability and users’ satisfaction with parks may increase visitation and,
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consequently, increase physical activity and time spent outdoors [116]. There are different
strategies to increase the practice of outdoor PA: changing the physical structure of the parks (i.e.,
adding walking trails) to facilitate physical activity (place level interventions) and/or providing free
or low cost group wellness programs in parks (person level intervention) [329]. Place based
interventions were more common than person based interventions [330]. Only a few studies have
evaluated person-based interventions in nonclinical populations. These studies were generally
numerically limited and included walks in the park. In Singapore, Petrunoff et al. and Miiller-
Riemenschneider et al. found that a supervised Park Prescription intervention of PA effectively
increased recreational PA, park use, park PA, and psychological quality of life [243,331]. Sellers et
al. showed that a 30-min self-timed brisk walk taken in a park compared with one taken in an urban
setting in Glasgow, Scotland, can impact more healthy adults’ capacity to perform health enhancing
PA, facilitating the achievement of brisk walking bouts of 10 min in duration [332]. Furthermore, de
Bloom et al. considered the effects of park walking and relaxation exercises during the lunch breaks
of Finnish workers [333]. The most consistent positive effects throughout the day were reported by
the park walking group. Despite the beneficial effects of PA practiced in green spaces, no studies
related to this aspect that concern Italy have been conducted.

Thus, there is a strong interest in designing interventions aimed to increase physical activity in Italian
adults and understanding their effects. In addition, Good Health and Wellbeing is one of the UNESCO
Sustainable Development Goals [334]. For this reason, the project “The moving parks project”, was
conceptualized to address research evidence gaps and evaluate the effectiveness of a structured PA
in the park, carefully developed and supervised by qualified instructors on (1) PA behaviors
(intention to practice PA, importance of PA); (2) weight status and psychological general wellbeing.
“The moving parks project” aimed to give all citizens the opportunity to become familiar with the

public green areas in the municipal territory and to integrate motor experience with health and
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wellness education activities. We expect an increase in levels of PA, and an improvement weight
status and of the psychosocial wellbeing in project participants.

8.2 Materials and Methods

8.2.1 The Project

Bologna has a green public area that is around 1000 hectares, equal to about the 7% of the municipal
territory. In the city, there are around 250 spaces, between parks and gardens [335]. “The moving
parks project” was a project created by the Municipality of Bologna in collaboration with the
Department of Public Health of the Bologna Local Health Authority in 2010, with the goal to spread
the importance of outdoor physical activity. The aim was also to increase the quality of life of all
citizens through the regular practice of physical activity and contact with the natural environment.
This project was carried out for three months during the summer period and involved six municipal
parks. The selected parks were chosen, each in a different neighborhood of the city (Appendix A
Figure Al). In addition, the project involved fourteen sports associations offering different types of
activities, such as Nordic walking, pilates, tai chi, postural training. All activities were free of charge.
Every activity was proposed twice a week and managed by qualified instructors. The study involved
the administration of a specific questionnaire before and after the physical activity.

In order to enroll participants in “The moving parks project”, strategies of distribution fliers were
adopted and many local commercial activities, such as a pharmacy, market, clinic, etc., were
involved. In addition, a specific webpage, at “www.comunedibologna.it (18 November 2021)”, was
made to promote and achieve larger adhesion.

8.2.2. Questionnaire

The questionnaire was created ad hoc to investigate the participants’ habits and their health status,
before and after the three months of outdoor physical activity. The questionnaire was divided into
three parts: (1) general information about the participants, (2) information about physical activity,

121



and (3) psychological general wellbeing. The first part asked for general information, such as age
range (18-44; 45-64, >65), weight, height, neighborhood, means of transport and whether
participants usually used stairs or lift. The second part asked about the importance of physical
activity on a scale from 0 to 100, in which 0 meant nothing and 100 extremely important. In addition,
there were questions about future intentions to exercise once the project is completed. The third
part investigated participants’ psychological and general wellbeing, and health related quality of life
through a previously developed and validated Psychological General Well Being Index short form
guestionnaire version (PGWB-S) [336]. The PGWBI integral version includes six domains composed
of 22 items: anxiety (items 5, 8, 17, 19, 22), depressed mood (3, 7, 11), positive wellbeing (1, 9, 15,
20), self-control (4, 14, 18), general health (2, 10, 13), and vitality (6, 12, 16, 21) [192]. The original
scoring by items was 0-5 with a maximum score of 110 or was 1-6 with a score range of 22-132.

To validate the presented short version, some authors assessed a multiple stepwise regression
procedure and selected the minimum number of items that explained at least 90% of the variance
of the original questionnaire [336]. In addition, a previous study showed that many PGWBI items
could be correctly described by others, which are most highly correlated (Pearson moment
correlation). According to these results, the following short version could well outline information
about five of the original six domains (anxiety, depress mood, positive wellbeing, self-control, and
vitality). The PGWB-S presents only six items of the 22 (5, 6, 7, 18, 20, 21) with score ranging from 1
to 6, where 1 means poorest QoL and 6 means best QoL. In particular, the questions were: in the
last four weeks, (1) did you feel full of energy?; (2) did you feel nervous?; (3) did you feel
downhearted and blue?;(4) did you feel calm and peaceful?; (5) did you feel happy?; and (6) did you
feel worn or tired? At the beginning, the possible answers were “none of the time”, “a little bit of
the time”, “some of the time”, “a good bit of the time”, “most of the time” and “all of the time”.

Then, each response was transformed into a discrete observation to obtain only items with a Likert
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scale.

The questionnaires were administered both on paper and as an online survey using Google Moduli
Form. Several trained instructors taught participants how to fill out on paper questionnaire and each
participant could opt to complete it on paper or online. Two global social networks were used to
promote people participation (Facebook®, Meta Platforms, Inc, Cambridge, MA, USA; LinkedIn®,
Microsoft, Sunnyvale, CA, USA). All participants were informed and gave us privacy consent to
handle their personal data. They could fill out the survey with no Google sign in request. They could
manually enter all general information or allow the social networks to complete them. The
guestionnaire was self-administered in the Italian language. Each completed survey was saved on a
Google database, and we gathered all data as an Excel spreadsheet (Microsoft Office®, Microsoft
Corporation, Redmond, WA, USA). The survey was approved by the bioethics Committee of the

University of Bologna (prot. N 169182).

8.2.3. Statistical Analysis

The data analysis was performed using Statistica for Windows, version 8.0 (Stat Soft Italia SRL,
Vigonza, Padua, Italy). To test the questionnaire’s reliability, its dimension was evaluated by a
confirmatory factory analysis (CFA), and its internal consistency was calculated by the Cronbach’s
alpha coefficient on the PGBW-S items. In order to perform the CFA, six items were selected (PGWB-
S), ranging from 1 to 6 as a Likert scale. To report the model fit statistic, the comparative fit index
(CF1) and the Tucker—Lewis index (TLI) were calculated. Both CFl and TLI values ranged from O to 1,
with higher values indicating better fit [44]. In addition, the root mean square residual (SRMR) value
was calculated, ranging from 0 to 1, where lower value is indicative of an acceptable model.
According to conventional criteria, the CFl 0.90, SRMR 0.10 and TLI 0.90 indicated an acceptable

fit [337,338]. To estimate how much this model explains PGBWI variability, the total R2 and for each
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variable were calculated. Finally, Cronbach’s alpha was considered reliable for values between 0.5

and 0.9.

The means SD data from baseline to follow-up were calculated. Variable’s normality was verified
with the Shapiro—Wilk test. Paired samples Wilcoxon test were carried out to value the differences
between the two measurements. Percentage frequency was determined for qualitative variables
(weight status) and the differences in the frequencies were tested by the chi-squared test. The

results were considered statistically significant if the value was lower than 0.05.
8.3. Results
8.3.1. Sample Size

Figure 5 shows participants’ flow-chart. A total of 450 adults completed the questionnaire but a lot
of participants did not complete both the surveys, so 121 were excluded from this analysis. Finally,

329 questionnaires were considered valid and evaluated.

Assessed for eligibility (n=430)

Excluded (n=121)

» Not concdluded both the surveys

Analysed (n=329)

Figure 5. Participants’ flow-chart.
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8.3.2. Questionnaire

Figure 6 shows the path diagram resulting from the CFA, whereas Table 25 shows the fit statistics.

The Cronbach’s alpha value was 0.845, which can be regarded as reliable. The model derived from

the confirmatory factor analysis showed a fit with the data and all items explained 85% of the model

variability. In addition, the chi-squared (x2) test statistic was assessed for both model vs. saturated

(x2(7) = 7.983, p = 0.33) and baseline vs. saturated (x2(15) = 756.5, p < 0.001). Finally, from the

baseline comparisons, the comparative fit index (CFl) resulted as equal to 0.999, and the Tucker—

Lewis index (TLI) result was 0.997; the standardized root mean square residual, SRMR, was 0.018.

Figure 6. Path diagram of confirmatory factor analysis. Note: psychological wellbeing represents the

latent variable, straight arrows represent paths whereas curved arrows covariances, values near

each arrow represent the B coefficients of the model.
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Table 25. CFA fit statistic

Variance

Dependent R2 X2 [ CFI TLI SRMR Cronbach
variables Fitted Predicted Residual a

item 5 1.075 0.456 0.618 0.424

item 6 0.897 0.261 0.635 0.291

item 7 0.752 0.531 0.22 0.706

item 18 1.522 0.721 0.8 0.474

item 20 1.4 0.753 0.648 0.537

item 21 0.752 0.312 0.44 0.414

Model 0.85 7.983 033 0.018 0.845
Baseline 756.5 <0.001 0.999 0.997

8.3.3. Participant Characteristics

Table 26 shows participant’s main characteristics: the place of living, lifestyle habits and intention
to practice physical activity. The majority of the participants in the study were females (78.1%); in

females the youngest were less represented, while males’ sample was more homogeneous.

Table 26. Place of living, lifestyle habits and intention to practice PA of the participants.

Females (257) Males (72)
18-44 yrs. 45-64 yrs. >65 yrs. X2 p 18-44 yrs. 45-64 yrs. >65 yrs. X2 p
N(%) 42(16.3) 115(44.7) 100 (38.9) 21(29.2) 24(33.3) 27(37.5)
Live in the neighborhood (yes) 40.5 61.4 79.8 22.3 0.001 429 41.7 63.0 29 0.233
Way used for travel (baseline)
Car, motorcycle, scooter 31.0 43.9 21.4 12.4 0.015 42.9 50.0 40.7 2.2 0.695
Walking or cycling 47.6 38.6 51.0 42.9 33.3 51.9
Public transport 21.4 17.5 27.6 14.3 16.7 7.4
Way used for travel (follow-up)
Car, motorcycle, scooter 33.3 42.1 19.0 14.6  0.006 38.1 41.7 22.2 2.7 0.603
Walking or cycling 47.6 38.6 49.0 47.6 45.8 55.6
Public transport 19.0 19.3 32.0 14.3 12.5 22.2
Usually use (baseline)
Elevators 28.2 33.0 41.8 2.7 0.254 27.8 30.0 41.7 1.1 0.582
Stairs 71.8 67.0 58.2 72.2 70.0 58.3
Usually use (follow-up)
Elevators 22.0 27.4 38.5 4.8  0.090 10.0 20.8 48.1 9.2 0.010
Stairs 78.0 72.6 61.5 90.0 79.2 51.9
Start PA practice with the 32.1 28.9 06 0748 95 25.0 25.9 25 0282
project (yes) 26.2
Plan to practice PA at the end of 98.2 97.0 14 0490 100.0 95.5 96.2 09 0631
the project (yes) 100.0
Frequency with which it intends
to practice
2.5h 40.5 41.9 50.5 2.2 0.693 28.6 34.8 30.8 1.6 0.816
<2.5h 16.7 16.2 11.6 19.0 13.0 7.7
>2.5 h 42.9 41.9 37.9 52.4 52.2 61.5

Note. Yrs.=years, PA= physical activity, x2= chi squared, p=p value.
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The youngest women who attended the activity came, in a considerable percentage, also from
neighborhoods other than the one in which the park was located (59.5%); the participating women
who live in the neighborhood increases with the increase in age classes, with significant differences
between the age groups. In men, the percentage of participants coming from the neighborhood in
which the park was located is highest in the age class >65 yrs, but without significant differences

among age groups.

In both sexes, the most commonly used means of transport among people aged 18-44 yrs and >65
is by walk or by bike, while participants aged 45—64 yrs mostly used a car, motorcycle or scooter;
the differences were significant only among females, both at baseline and at follow-up. Regarding
the difference in the means of transport used at baseline and at follow-up, females presented a
significant difference (x2 = 27.4, p = 0.002), while males did not. In any case, it is worth emphasizing

the increase in walking and cycling in males at follow-up.

The majority of people have reported the use of the stairs rather than the elevator. In addition, the
frequencies of the use of stairs increased with age and were significant in males at follow-up. An
increase in the use of stairs between the two measurements was observed, even if it was not
significant. About one third of participants by age and sex declared to have started the practice of
physical activity thanks to this project, with a smaller frequency in the youngest males; nevertheless,

the differences among age classes were not significant.

Citizens of both sexes and of all the ages classed planned to continue to practice physical activity
even after the end of the project, and the majority thought of practicing it with a frequency equal
or greater to 2.5 h/week. The differences among age classes were not significant. In both sexes,
height was higher in the youngest (Table 27) and BMI increased with the increase in age classes and

did not show any significant differences between baseline and follow-up in all the age classes. Males
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generally presented a higher percentage of overweight and obese subjects than females, while

females showed also underweight subjects. Analogously to BMI, weight status did not show any

significant differences between baseline and follow-up (Table 27).

Table 27. Anthropometric parameters and weight status of the participants.

18-44 yrs. 45-64 yrs. >65 yrs.
Mean SD Mean SD z P Mean SD Mean SD z p Mean SD Mean SD
Females
Height 164.5 6.2 163.6 6.4 159.1 5.6
Weight 60.3 11.1 60.2 109 0.7 0465 617 91 618 9.2 00 0981 637 9.7 634 938
BMI 224 39 225 3.9 1.0 0.300 23.0 3.4 231 35 1.0 0340 252 34 250 35
Males
Height 177.7 7.7 1779 84 175.6 7.3 1753 7.4 1747 5.8 175.0 6.3
Weight 73.7 108 736 108 04 0.674 757 110 76.1 104 14 0.154 745 79 748 8.6
BMI 235 35 234 37 01 0889 246 35 248 36 0.0 1.000 244 26 244 26
Weight status % % X2 p % % X2 p % %
Females
Underweight 5.1 5.3 0.3 0.957 3.6 2.7 0.3 0.968 1.0 1.0
Normal
weight 76.9 76.3 73.0 73.2 53.5 55.2
Overweight 10.3 13.2 19.8 19.6 36.4 35.4
Obese 7.7 5.3 3.6 4.5 9.1 8.3
Males
Underweight - - - - - -
Normal 75.0 762 708 652 615 61.5
weight 0.5 0.785 0.4 0.804
Overweight 20.0 14.3 25.0 26.1 38.5 38.5
Obese 5.0 9.5 4.2 8.7 - -

Note. Yrs.=years, SD=standard deviation, Z=Z value, p=p value, x2= chi squared.
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Table 28 shows participant’s health status and wellbeing.

Table 28. Health status and well-being of the last 4 weeks from baseline to follow-up.

18-44 yrs. 45-64 yrs. >65 yrs.
Mean Mean Mean Mean Mean Mean
(+SD) D) Z  p (+SD) (#SD) Z P (+SD) (D) Z p Range
pre post pre post pre post
Females
'm‘;‘;r;;me 71.6 (20.5) 76.4 (15.7) 1.8 0.068 73.1 (16.1) 77.1 (15.1) 3.4 0.001 73.3 (12.7) 76.4 (12.8) 2.7 0.007 0-100
Feeltense 45 (1.1) 51 (1.1) 2.6 0.010 48 (1.0) 52 (1.0) 3.1 0002 51 (L0) 54 (0.8) 2.6 0.010 1-6
Fellfullof > 2 (10) 1.9 (08) 3.6 <0.001 2.6 (1.0) 22 (0.9 38 0% 26 (08 22 (07 37 29 15
energy 1 1
_ Feel 25 (0.8) 2.0 (0.8) 2.9 0.004 23 (0.8) 2.1 (0.8) 2.4 0017 2.3 (L0) 20 (0.9) 2.5 0012 16
discouraged
Feel 40 (11) 44 (13) 2.0 0049 40 (L2) 42 (13) 1.4 0173 41 (13) 45 (L2) 3.1 0.002 16
confident
Feelcalm ) 0 12) 45 (11) 27 0006 40 (11) 42 (11) 2.3 0019 39 (L2) 44 (11 35 20 14
and happy 1
Feeltied 2.6 (0.9) 2.0 (0.6) 3.1 0002 25 (0.8) 22 (0.8) 3.4 0.001 2.4 (0.9) 2.2 (0.8) 20 0048 16
Males
'm‘;‘;r;i\”ce 728 (16.9) 78.6 (16.6) 2.2 0.031 77.7 (16.3) 82.4 (15.1) 1.1 0.270 73.6 (11.6) 74.1 (12.4) 1.2 0.215 0-100
Feeltense 50 (1.3) 54 (0.6) 15 0.123 50 (1.0) 54 (0.8) 2.0 0042 50 (0.8) 53 (0.5 1.5 0.133 1-6
Fell full of
cergy 25 (14 19 (09) 17 0093 23 (08) 19 (05) 230023 26 (08) 20 (08 22 0028 16
 Feel 23 (1.1) 19 (07) 1.3 0178 2.4 (0.8) 2.0 (0.9) 1.9 0059 2.5 (0.8) 1.8 (0.6) 3.2 0.001 1-6
discouraged
Feel 40 (15) 45 (1.3) 1.4 0173 41 (1.4) 46 (1.0) 1.7 0.088 3.9 (12) 40 (12) 05 0629 16
confident
Feel calm
43 (14) 4,5 (13) 0.6 0529 43 (1.0) 44 (1.0) 06 0569 3.6 (12) 43 (L2) 29 0.003 16
and happy
Feeltied 2.4 (10) 21 (0.8) 12 0249 26 (0.9) 19 (0.5) 2.6 0.009 23 (10) 1.9 (0.7) 2.0 0.041 16

Note. Yrs.=years, SD=standard deviation, Z=Z value, p=p value

At follow-up, the importance given to physical activity practice has increased, with significant

differences among females in older age classes and in males in the youngest. All psychosocial

parameters showed an improvement after following the three months physical activity program,

with a reduction in states of tension, sadness and fatigue, and an improvement in the state of
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energy, serenity, and vitality. Significant differences were observed in females in all age classes, with
few exceptions. Although, in males, the most significant differences are reported in the older age

groups, in general, the differences found were not always significant (Table 27).

8.4 Discussion

The aims of the present study were to value the effectiveness of a structured PA intervention,
administered to citizens in Bologna’s parks (Italy), on physical activity behaviors (intention to
practice PA, importance of PA), and on weight status and psychological general wellbeing. A
systematic review of interventions aiming to promote PA in urban green spaces has illustrated
important gaps in the evidence: person based intervention constituted a very small number of
studies overall, usually of low methodological quality [338]. In addition, to our knowledge, in the
few studies that considered person based intervention, the PA prescription was delivered and not
followed by expert technicians [243,331]. Thus, this study aimed to quantify the effect of a

supervised and structured PA on the above-mentioned parameters.

As regards the first aim of this study, it is noteworthy that about a third of the participants reported
to have started the practice of physical activity thanks to this project. A high percentage of the
participants (97-100% of the females; 95.5-100% of the males) planned to continue to practice
physical activity even after the end of the project, and the majority thought to practice it with a
frequency equal or greater to 2.5 h/week. These results strongly suggest the importance of involving
gualified personnel. Trainers, indeed, can conduct the activities and encourage an increase in
participation, by creating an environment of trustworthiness as well as continuity. In addition,
trainers can also create and promote a program of events with clearly defined dates and places for
local populations. The importance of supervised physical activity also emerges from two other

studies [243,331], who valued the effectiveness of a park PA prescription intervention for improving
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total moderate to vigorous PA (MVPA) and other PA related behaviors, among adults, comparing
participants in the intervention group, who received face to face counselling on PA with participants
of the control group, who continued with their daily routine. Supervised PA resulted in meaningful
and statistically significant increases in recreational PA, time spent in parks, and PA in parks, but did
not improve psychological distress, accelerometer measured moderate to vigorous PA, and
cardiometabolic outcomes. Our results confirmed, as in most of the studies, that urban green space
plays an important role in promoting physical activity, especially among women and the elderly,
improving awareness towards a real change in the active lifestyle [18,47]. It should be noticed, as in
other studies results, that women are more prone to physical activity because it is seen by many

women as a way to relieve tension, to feel better, and to generate a healthy sense of fatigue [323].

The second aim was to investigate the effect of supervised PA on weight status and psychological
general wellbeing. The PA intervention resulted in an improvement in all the selected wellbeing
outcomes, with a reduction in the state of tension, sadness, fatigue, and an improvement in the
state of energy, serenity, and vitality. The differences were more evident in females than in males.
Green space is widely regarded as a health-promoting feature and has been linked to wellbeing,
helping people to avoid the sense of isolation and, in this way, reduce the risk of depression and
anxiety and improve the resilience and manageability of people. Higher levels of neighborhood
green space have been associated with significantly lower levels of symptoms for depression,
anxiety, and stress [338]. Being active in nature may be an important mechanism of the intervention
effects on behavioral and quality of life outcomes [331]. Sellers et al. explored the effects of the
environment on an individual’s PA by estimating differences between a 30-min self-timed brisk walk
taken in a park compared with one taken in an urban setting in Glasgow, Scotland [332]. This study
showed that the environment can impact healthy adults’ capacity to perform health-enhancing PA.

Indeed, the park environment allows the individuals to walk briskly with fewer stops than in an
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urban environment [332]. In addition, de Bloom et al. found positive effects of the park-walking
activities on workers’ recovery from work during lunch breaks [333]. The most consistent positive
effects across the day were reported by the park walking group. Park walks and relaxation exercises
during lunch breaks can enhance knowledge workers’ recovery from work, but the effects seem
small in magnitude and rather short in duration. The results of the present study are in accordance
with these results, suggesting that PA in a public park could be a potential strategy to improve the
wellbeing of populations. These beneficial effects were seen over a medium-term period (three

months) and, in particular, in females in the different age groups.

While many studies have identified positive associations between urban green space and various
aspects of individual health, the evidence linking green space to the decrease of obesity rates
remains equivocal. In the present study, no significant variations in BMI or weight status have been
observed. According to Browning et al. the apparent conflict in existing evidence could be
attributable to various methodological issues: the absence of objective measures of obesity in some
studies, use of pool rather than individual data, or insufficient control for potentially confounding
factors, and short term follow-up periods that cannot match the effects induced by aerobic exercise,
considering the importance of a dosage administered with a progressive and long term principle to
achieve this goal [49]. Even if, in the present study, the direct effects of the supervised PA on BMI
did not emerge, it should be considered that the duration of the intervention was limited. However,
the desired effect of a reduction in a sedentary lifestyle, capable of reducing weight imbalances in
the long term, emerged from the intentions of the participants to continue to practice physical

activity even after the end of the project.

Despite the contributions that the present study provides to the knowledge of the subject, some
limitations and strengths deserve discussion. The questionnaire was the main data collection tool.

The main criticisms raised concerning this approach are related to “nonobjectivity”, to the mixture
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between the object of study and the detecting, and to the degree of a priori knowledge of the
population itself, not only on the size of the sample. Therefore, the interpretation of these
associations as causal effects must be made with due caution. The strength of the study is
undoubtedly the three-month follow-up, which is often absent in similar studies. This period was
sufficient to highlight the increased value of the practice of physical activity with important findings
in the change of an active lifestyle, with significant differences in females in the older age groups

and males in the younger classes.

The perspectives above concern the reliability of the data that would require confirmation through
guantitative research with experimental data. The modern phase of the development of
technological systems for the sampling of biological and environmental parameters, and the

processing of the data thus obtained for research purposes, began several years ago.

Thus, so called “smart technologies” can help us acquire valuable data with simple acquisition
methods for the user, both for the observed person or the operator carrying out the observation. It
is also possible to organize remote control protocols during the activity for the individuals to whom
physical activity is administered to maintain performance and psychophysical integrity or in a clinical
context. The wearable devices are equipped with sensors whose characteristics allow a new way of
detecting biovital indicators and parameters of daily life activities, providing targeted analyses of
the individual lifestyle. These devices have many advantages, including the acquisition of signals
that occur in a noninvasive, prolonged, and personalized, also allowing a new ability to interrelate
environments, activities, and behaviors. All this would allow greater reliability in the control of
physical activity, both in terms of methodology and in the recording and acquisition of parameters
useful for identifying the volume of work to be correlated with the effects induced in short, medium,

and long term control groups. An important avenue for further research is also to increase
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knowledge aimed at understanding what types of green spaces matter and how they could be

restored and redesigned to optimize the health and wellbeing of the population.

8.5 Appendix A

Villa Angeletti Park

g g San Donnino Park

Velodromo Park

Nicholas Green Park g

g Lunetta Gamberini Park

g Cedri Park

Figure 7. Map of Bologna, with highlighted the six parks considered.

The six parks are in different neighborhoods of Bologna and have different character- istics, listed

below.
O VELODROMO PARK

This park covers about 3 hectares. This park has several sports facilities, a children’s play area, green
meadows and a bar. It also has an area equipped for physical activity, called “Ability Park”, in which

anyone can train without barriers.
O LUNETTA GAMBERINI PARK

This park covers about 14.5 hectares, it houses sports facilities, four schools, a com- munity center,

and a youth center. The main feature of the park is that it is surrounded by a thick mixed hedge that
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acts as a barrier against the traffic and noise of the surrounding streets. In addition, the park also

has a play area for children, a skating rink and a dog area.

] NICHOLAS GREEN PARK

This park covers about 8 hectares, has several play areas for children and a part dedicated to
municipal vegetables gardens. In addition, it has wide lawns with pedestrian paths, but with few

trees.

] CEDRI PARK

This park covers about 11 hectares, it is characterized by large lawns, some woodland and a grove
that runs along the river Savena, which defines the boundaries of the park. In the park, there is a

wide plant variety, and, in addition, a children’s play area, benches, and fountains.

] SAN DONNINO PARK

This park covers about 8 hectares. The park is located between the ring road and the railway and
was born to redevelop the area. It is composed of large green areas, pedestrian paths, and rest
areas. It also houses an educational garden and a wooden pavilion where there is an association of

citizens who take care of the park itself.

] VILLA ANGELETTI PARK

This park covers about 8.5 hectares, and is along the right bank of the canal Navile. In the park there

is a long strip of natural vegetation that offers the possibility of naturalistic observations.
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9. Study 6: Effect of a Park-Based Physical Activity Intervention on Psychological Wellbeing at the

Time of COVID-19

This article was published in the International Journal of Environmental Research and Public Health

Toselli, S.; Bragonzoni, L.; Grigoletto, A.; Masini, A.; Marini, S.; Barone, G.; Pinelli, E.; Zinno, R,
Mauro, M.; Pilone, P.L.; Arduini, S.; Galli, S.; Vitiello, M.; Vicentini, B.; Boldrini, G.; Musti, M.A.;
Pandolfi, P.; Liberti, M.; Astorino, G.; Maietta Latessa, P.; Dallolio, L. Effect of a Park-Based Physical
Activity Intervention on Psychological Wellbeing at the Time of COVID-19. Int. J. Environ. Res. Public

Health 2022, 19, 6028. https://doi.org/10.3390/ijerph19106028

Keywords: citizen; green infrastructure; green urban space; park; physical activity, green exercise;

health status; psychological wellbeing

Overview

The aim of the study was to assess the effect of a structured park-based physical activity
intervention, the “Moving Parks” project, on citizens’ wellbeing at the time of COVID-19. The
intervention was carried out in six public parks in Bologna (Italy) and administered by qualified
instructors (from May 2021 to September 2021). The Psychological General Well Being Index short

form questionnaire was administered before and after the three months of outdoor activities.
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9.1 Introduction

Physical inactivity (Pl) is an established risk factor for premature mortality and a global public health
problem [160]. This term is used to refer to inability to achieve the recommended levels of physical
activity for health [159]. With the effort to control the spread of the COVID-19 pandemic, many
opportunities for being physically active were suspended and a declining trend of levels of PA has
occurred in all age groups [339]. Hall et al. pointed out that we are currently confronted with two
pandemics occurring at the same time (COVID-19 and Pl pandemic) and they predict a troubling
future, where people will continue to move less and then will experience a poorer health trajectory

as a result [340].

The negative effects of the lockdown have been reported not only on PA levels but also on general
health in several studies and particularly for Italy in the review by Zaccagni et al. [341-343]. As
expected, this review highlights a significant reduction in the amount of performed PA compared to
before lockdown, in both the general population and in individuals with chronic conditions [344].
This fact has negative consequences on both general health, in terms of increased body mass, and
on specific chronic conditions, especially obesity and neurological diseases [344,345]. Given this
strong link between PA and major non-communicable diseases, among the nine WHO global targets
for improving the prevention and treatment of non-communicable diseases to be attained by 2025,
one is the 10% relative reduction in prevalence of insufficient PA [164]. However, if this current
trend continues, the 2025 global PA target will not be met, thus now more than ever there is an
increasingly strong need to promote PA for the population [159]. Petrunof et al., in their study on
the associations between park access, park use, park PA time, and wellbeing, found that the
association between the duration of PA in parks and wellbeing was particularly strong and evident,
suggesting that promoting PA in parks, is a promising strategy for improving wellbeing in urban

settings [346].
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Many researchers have used these results to argue the potential importance of parks and green
spaces during the pandemic for maintaining or improving health [347]. Heckert and Heckert
conducted a scoping review on the relationship between health and green infrastructure use (such
as use of parks, natural areas, private gardens) during the COVID-19 pandemic. Based on six articles,
their conclusions showed mixed results for COVID- 19 specific health outcomes (i.e., COVID-19
reproductive rate, cases, and deaths), while improved non-COVID-19 health outcomes (i.e.,
depression, sleep quality, life satisfaction) were found from 15 studies, in particular regarding
improved mental health [347]. The COVID-19 pandemic represents an unprecedented opportunity

for exploring the deep integration between green infrastructure and public health [347].

The aim of the present study was to assess whether the “Moving Parks project”, during spring and
summer 2021, one year and a half since the start of the COVID-19 pandemic has increased the
practice of physical activity even by people who did not practice it before and whether it has
influenced the intention to continue. Another goal was to evaluate if the project may have
contributed to the improvement of the psychological well-being of its participants. We hypothesize
that citizen participation in park-based PA intervention affects the intention to practice PA and

improves their psychological well-being.

9.2 Materials and Methods

9.2.1 The Project

The “Moving Parks project” was created by the Municipality of Bologna, a northern Italian city with
approximately 391,686 inhabitants in January 2021. The project was carried out in six public parks
from May to September 2021 for a total of 90 days and involved 20 sport associations offering
different types of organized activities (i.e., yoga, postural training, Nordic walking; etc.). All activities

were free of charge and administered by qualified trainers. Different strategies to enroll citizens in
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the project were adopted such as billposting of posters in public spaces and buses, television
advertising, distribution of fliers in many local commercial activities (i.e., pharmacies, shops),

newsletters, and social media.

The study design was longitudinal with two different times of evaluation: the first at the beginning
of the project (pre May 2021) and the second at the end of the project (post September 2021).
Participants were directly approached by research teams in parks who also provided the
administration of questionnaires. Participants were enrolled if they met these criteria: aged 18

years; able to write and read in Italian.

Approval for the study was obtained from the University of Bologna Bioethics Committee, (Prot. n.

N 169182).

9.2.2 Questionnaire

A structured anonymous questionnaire was used to investigate the participants’ PA habits and their
psychological wellbeing before and after the three months of green exercise. This questionnaire,
previously described [30], was divided into three parts: (1) general information about the
participants, (2) information about their PA habits, and (3) psychological general wellbeing using the

Psychological General Well Being Index short form questionnaire (PGWB-S) [336].

The PGWB-S is the short version of a 22-item HRQoL questionnaire developed in the US. This short
version explores the following six HRQoL domains: anxiety, vitality-energy, depressed mood, self-
control, positive well-being, and vitality-tiredness. Each possible answer (“none of the time”, “alittle
bit of the time”, “some of the time”, “a good bit of the time”, “most of the time” and “all of the

time” was transformed into a discrete observation to obtain only items with a Likert scale, where 1

means the poorest score and 6 means the best one. The questionnaire used during this project was
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validated by Toselli et al. using data from a previous study [163]. The questionnaires were

administered both on paper and as an online survey using Google Moduli Form.

9.2.3 Statistical Analysis

Continuous variables were described using mean and standard deviation (SD), while categorical and
Bernoulli variables were described through absolute and relative frequencies. Normal distribution
of dependent continuous variables was assessed graphically using density graphs and tested with
the Shapiro—Wilk test. The mean comparisons between continuous variables were analyzed using
the student t-test (t), whereas the mean comparisons within the same continuous variables at
different times were tested by the paired student t-test. The proportion differences were evaluated

with the Z test of proportion (Z). The significance level was set as p < 0.05 (p).

Statistical analyses were carried out using STATA software, version 17 (StataCorp LP, College Station,

TX, USA) [348].

9.3 Results

Figure 8 shows the survey flowchart. At the beginning of the project (May 2021), a cohort of 619
subjects was enrolled in the study and only 337 returned the post-questionnaire in September 2021.
Of these, nine participants were excluded for missing data. Finally, a total of 328 participants were

included in the analysis.
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May 2021 Subjects enrolled
(pre)
n=619

Participants who left before
N September
n=282
v
September 2021 Subjects who
(post) completed the project
n=337 -
Participants excluded for
> missing data
n=9

v
Final sample size

n=328

Figure 8. Flow chart of participants.

Table 29 shows the sex and age characteristics of the participants.

The age distributions were divided into three categories: 18—44 years old (n = 153, 46.65%), 45—64
years old (n = 115, 35.11%), elder than 65 years (n = 50, 15.24%). The proportion of 25.5% of the
younger participants (n = 39) began to practice PA with the “Moving Parks project”, whereas the
proportions were 21.74% (n = 25) and 32% (n = 16) for the 45-64 and over 65 groups, respectively.
In addition, 59.45% (n = 195) of the participants lived near the parks in which the activities were
proposed. Finally, a greater proportion of female participants who attended the ‘Moving Park
project’ was observed in 2021 compared to the previous decade (Z = 9.02, p < 0.0001), while the

percentage of male participants did not change (Z=0.23, p = 0.82).
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Table 29. Proportion differences between sexes.

Female Male A
General n % n % V4 P
253 77,13 75 22,87 23,3 <0,0001*
Age distribution
18-44 years 131 39,94 32 9,76 4,88 <0,0001*
45-64 years 87 36,52 28 8,57 3,27 <0,001*
>65 years 35 10,67 15 4,57 1,6 0,11

Note: n, number of observations; %, percentage; 4, differences between sexes; Z, test of proportion Z; p, p-value; *,

statistically significant.

Table 30 the anthropometric characteristics, intention and importance to practice PA of the

participants are reported.
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Table 30 the anthropometric characteristics, intention and importance to practice PA of the participants are reported.

Females (n = 253) Males (n = 75) A Female (pre-post) A Male (pre-post) A Female-Male (pre) A Female-Male (post)
Pre Post Pre Post p.torZ P p.torZ P torz p torZ p
Anthropometric characteristics
[Mean (£SD)]
162.03 175.68
height - - - - - - -16.94 <0,0001* - -
cig (+6.1) (+6.22)
60.35 75.93 75.25
weight 59 (+9.41 1,8 0,07 0,41 0,68 -11,8 <0,0001* -12,9 <0,0001*
& (+9.44) (x9.41) (+11.69) (+10.1)
22,47 24.35
BMI 23.05 (+4) 24,64 (+3,88) 2,12 <0,05* 0,53 0,6 -3,04 <0,01* -4,34 <0,0001*
(£3,43) (£2,79)
Weight status [%]
underweight 7,51 10,67 1,33 2,66 -1,63 0,1 -0,72 0,47 1,96 <0,05* 2,14 <0,05*
normalweight 73,52 68,77 58,67 58,66 1,63 0,1 0,01 0,99 2,47 0,01* 1,63 0,1
overweight 15,81 17,79 34,67 34,66 -0,82 0,41 0,01 0,99 -3,58 <0,001* -3,12 0,001*
obese 3,16 2,77 5,33 4,00 0,38 0,7 1,35 0,18 -0,88 0,38 -0,54 1
Plant tice PA at the end of
an to practice T at the end.o 97,23 96,44 95,83 97,33 0,68 0,5 -0,81 0,42 0,62 0,54 0,38 0,71
the project (yes) [%]
F I df ti
requency pannecior practice 529 (+0,67) 2,22(20,71)  2,43(£0,71) 2,48(0,67) 0,9 0,37 0,13 0,89 -1,49 0,14 2,7 <0,01*
(hours) [Mean (£SD)]
| t t tice PA
mportance to practice 53(+1.01) 6,05(+0.97) 53 (+1.17) 6,25(+0.92)  -36 <0,0001*  -17,54  <0,0001* -0,02 0,99 2,7 <0,01*

regularly [Mean (+SD)]

Note: PA, physical activity; n, number of observations; SD, standard deviation; t, student’ t-test; p. t, paired student’ t-test; Z, Z-test of proportion; p, p-value; D, difference; *, statistically significant.
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Significant differences were observed in BMI and weight status between sexes both at baseline and
follow-up, since women showed a higher prevalence of underweight and normal weight subjects.
As a consequence, BMI is always significantly lower in women than in men. Only in females was a
significant decrease in BMI observed between baseline and follow-up. Conversely, no proportion
differences were observed within and between sexes in the planification of practice PA at the end
of the “Moving Park project”, but male participants reported a higher mean of hours in post
evaluation. In addition, both female and male samples retained the practice of PA more importantly

after the project participation.

In addition, an investigation on participants lifestyle habits was assessed in order to understand
which ways participants used to travel and whether they used stairs or elevators. Female subjects
preferred to walk or cycle more than males, with a significant difference in post evaluation (F =
55.29%, M = 40%; Z = 2.14, p < 0.05). Additionally, both sexes increased the use of cars or
motorcycles for city transport after the project (M: pre = 42.16%, post = 50.67%; F: pre = 32.73%,
post = 34.90%), with a significant difference in post-test (Z = 2.48, p = 0.01). As regards the use of
stairs or elevators, a significant difference was found between sexes before the project, where
males preferred the stairs compared to female subjects (Z = 2.85, p < 0.01). Although no significant

results were found, after the project both sexes groups increased elevator usage.

Table 31 shows psychological wellbeing before and after attending the “Moving Parks”.

A significant improvement of wellbeing at the end of the project was observed in women for all the
six domains. In men an improving trend was observed only in domain two and domain six. Significant
differences were observed in pre- and post-evaluation between genders in domains four (“feel

emotionally stable”), five (“feel cheerful”), six (“feel tired”)).
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Table 31. Psychological differences within and between sexes.

Females (n=253) Males (n=75)
A Female-Male A Female-Male
Pre Post Pre Post A Female (pre-post) A Male (pre-post)
(pre) (post)
Mean Mean Mean Mean ; ¢ ¢ ¢
(#SD)  (#SD)  (+SD)  (SD) P- P P- P P P
4,51 4.94 4.81 5,09
Feel ! -4,12 <0,0001* -1,5 0,11 -1,73 0,09 -1,03 0,31
CEINEIVOUS  (4133) (+#1,14) (+1,3) (+0,98)
4.14 4.55 4.41 4.73
Feel full of -4,78 <0,0001* -2 0,05* -2,05 0,05* -1,70 0,09
CELTUTIOTENSISY  1101) (+0,87) (+1,04) (+0,76)
4.42 4.72 4.63 4.84
Feel d hearted -3,67 <0,0001* -1,44 0,16 -1,65 0,1 -1,09 0,29
eel downnearted - 10,97) (0,87) (£0,93) (+0,85)
Feel emotionally 3,77 4.05 412 4.35 2,7 <0,01* 1,08 0,28 227 <0,05* 1,92 0,05*
stable (#1,17) (¥1,21) (£1,21) (+1,18)
3,68 3,96 4.04 4.29
Feel cheerful ! ! -3,08 <1,0001* -1,39 0,17 -2,68 0,01* -2,3 <0,05*
eelcheeriul  (1099) (£1,1) (:1,11) (1,08)
4.23 4.59 4.49 4.97
Feel tired -4,42 <1,0001* -3,64 <0,001* -2,19 <0,05* 3,28 0,001*
eeltire (+0,96) (£0,91) (+0,84) (£0,77)

Note: n, number of observations; SD, standard deviation; t, student’ t-test; p. t, paired student’ t-test; p, p-value; D,

difference; *, statistically significant.

9.4 Discussion

The aim of the present study was to evaluate the effect of the “Moving Parks project”, a PA

intervention conducted during the spring and summertime in 2021, one year a half since the start

of the COVID-19 pandemic, on physical activity practice, on the intention to continue it, and on

citizens’ psychological wellbeing. Our results appear to confirm the effectiveness of the proposal

on the expected outcomes. It is to be considered that, after China, Italy was the second country in

the world to be affected by the COVID-19 pandemic and the first country in Europe to implement a

national lockdown to contain the spread of COVID-19. As a result, like many other activities, in Italy,

gyms, pools, fitness and dance studios were closed until the end of May 2021 (only physiotherapy

centers were open). In particular, sports participants stopped training due to social distancing

restrictions and quarantine guidelines and on the use of sports facilities [349]. Therefore, the project
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was proposed at the end of the restrictions. It should be remembered that the closure of sports
facilities due to COVID-19 prior to the considered period may have had a negative impact on mental
health and a decrease in the level of happiness, since continuous sports practice leads to mental
health happiness due to exercise [350]. Since the beginning of the SARS-CoV-2 outbreak,
researchers have conducted several studies on the importance of participation in PA, also during
self-quarantine, on mental health and well-being [351-353]. Reports state that for those who
participate in physical activities such as sport for all, discover their active side and achieve new
challenges and efforts on their own, which positively affect life satisfaction [354—356]. In the study
period, probably people were relieved after the easing of quarantine policies; however, they could
have been affected by the realistic fear of COVID-19 infection and so outdoor PA practice in green

space may have given them more safety.

Most participants were women and, there was a large number of them who took part for the first
time in the “Moving Parks” initiative in 2021 (65.32%) with respect to men. The willingness of the
participants to follow the project is evidenced by the percentage of subjects (about one third) willing

to move from their own station to follow the proposed activity of the project.

A considerable percentage of subjects (about a quarter) started to practice PA with the project, with
a prevalence in females. Van Uffelen et al. reported that women preferred activities at a fixed time,
whereas men were more likely to prefer activities that require skill and practice, that are vigorous
and that involve competition [356]. In addition, women were more likely to prefer supervised
activities, and activities with people the same age and gender as them. Thus, women have stronger
preferences than men for whom they are active with, which matches with the findings showing that
they are more likely to be motivated by social factors. Waters et al. found that most participants in
a PA intervention trial were healthy but sedentary women (63%), and middle-aged [357]. In

addition, women are more likely to respond to surveys than men [358,359]. Among those who
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started PA with the projects, a significant difference connected to age was observed: in females the
18-44 year old woman prevailed, while in males rather the >65 aged man. The data regarding
women are in disagreement with previous studies that showed that parks were generally

underutilized by young people [360].

Moreover, young people tend to spend most of their leisure time on the internet, rather than
engaging in outdoor activities [356]. Probably the restrictions and relative isolation due to COVID-
19 that characterized the period preceding the study fostered even in the youngest the need to be

outdoors and to share activities with other people.

As regards lifestyle habits, women showed healthier habits: a significantly higher number of women
than men declared using the stairs or walking, while a higher number of men than women preferred

to use car, motorcycle, or scooter.

The intention to continue PA practice at the end of the project was very high. In this regard, it is
important to note that consideration of participation intention precedes that of intention. Intention
means that each individual’s beliefs are transferred to concrete actions towards the planned future
[253]. The term, “intention” should necessarily be premised on all participatory actions of each
individual. Similarly, the intention to participate in sports also indicates the decision on which
situation to participate in, and the state of final resolution accordingly [360]. Researchers have
reported that level of PA declined as age grew, and intrinsic motivation was identified as the only
predictor of daily PA that can be measured objectively and might be positively linked to exercise
adherence [361-363]. Indeed, participants with higher levels of intrinsic motivation have been
shown to persist in activities for longer, and report higher levels of adherence [364]. In light of such

considerations, the results of the present study appear to be very positive. In support of this, in both
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genders a significant increase in the importance given to the practice of PA regularly was observed

between baseline and follow-up.

After the participation in the “Moving Parks” project, all psychosocial parameters significantly
improved in women and in vitality-energy and vitality-tiredness domains in men. The improvement
of these parameters is in line with the data regarding pre-COVID-19 pandemic: using data from the
past project’s editions, where a reduction in the state of tension, sadness, and fatigue, and an

improvement in the state of energy, serenity, and vitality of the participants was observed [163].

This study confirms that physical-activity interventions have beneficial effects on wellbeing [365—
367] supporting its efficacy also in young adults. This represents the strength of the study, since
most of the studies in literature have examined older adults and, on the other hand, there is less
evidence with regard to young and midlife adults [366]. In addition, there are not many studies on

this topic and in general they were not conducted in the “real world” at the time of COVID-19.

The main limitation of the study concerns the absence of a control group, which might have allowed
a better interpretation of the results. The numerosity of the follow-up sample has nearly halved,
probably due to the summer holidays and/or the resumption of work activities. In addition, no
information on the level of education and real age were collected. The type of activities carried out
during the Moving Park Project were not collected in the questionnaires. Nevertheless, it is
necessary to take into account that summertime and the illusion of the end of the pandemic could
have influenced the results. Further research should consider collecting additional quantitative and
objective outcomes such as type of activities performed and to carry out a comparison with a control

group in order to establish the effectiveness and the dose-response relations of the intervention.
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Although more rigorous research is needed, our results seem to support the health-related benefits
generated by PA in parks. As reported by Larson and Hipp, these benefits during the COVID-19

pandemic could be more conspicuous now than ever before [368].
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10. Study 7: Physical Activity Behavior, Motivation, and Active Commuting:Relationships

with the Use of Green Spaces in Italy

This article was published in the International Journal of Environmental Research and Public
Health
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Overview

Public parks may be an attraction for many people living in thecities and could help to achieve
the recommended dose of PA. The present study aimed to understand the motivation that
drives people to go to a park and evaluate the amount of PA practiced by park-goers.A
guestionnaire was anonymously administered to 383 voluntary visitors to the Arcoveggio
park (Bologna), aged 18-70 years. The mainmotivations for using the park were related to
relaxation, performing PA, or both. The time per week spent at the park, the method of getting
there, and thekind of PA were significant explanatory variables of the amount of PA practiced.
The highest number of minutes of PA was achieved by those who travelled to the park by running,

while those who used vehicles presented the lowest number.
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10.1 Introduction

The recent emergence of SARS-CoV-2 has influenced the lifestyle of the population, reducing PA and
becoming a serious concern, mainly for the elderly who are typically more prone to chronic diseases
and less active, compared to younger people [369-371]. Strategies are therefore needed to increase
PA and reduce the sedentary lifestyle of the population. One of the strategies that could help to
achieve the goal of the recommended levels of PA can be active transport such as walking or cycling
from home to work, shopping, recreational places, and vice versa [372]. In this light, a suitable plan
for promoting PA, maintaining a healthy weight, and improving mental health may be to empower
citizens to switch from using private motor vehicles to active transportation [373—376]. In addition,
public transportation options (e.g., buses or trains) can encourage people to walk from and to
various public transportation stops, increasing their PA levels, albeit to a lesser extent. A worldwide
study showed that PA levels are higher in walkable cities, because they allow active commuting and
allow more frequent to travel from home to downtown or other destinations within the city by
bicycle or on foot [377]. According to Zijlema et al., the increase of PA may be most successful when
integrated into daily life habits. Another factor that can help people to achieve the right amount of
PAisthe use of green parks [165]. Public green spaces provide multiple health benefits by facilitating
PA, contact with nature, and social interaction [95,115,168,169,235,378]. Despite several pieces of
evidence on the health benefits of parks, they are generally underutilized, and visitors are often
engaged in low levels of PA during their park visits [115,116]. Initiatives created to increase PA in
green spaces have been linked with improvements in social networking and feelings of connectivity
and companionship, an increased appreciation of nature, improvement in self-esteem, and a means
of escape from modern life [229,379]. Even though there is an increasing literature about the
practice of PA, and on the motivations and interventions related to the increase in outdoor PA in

green spaces, few studies have been carried out in Italy [380]. In addition, the motivations that cause
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people to use green space are still unclear and, therefore, it is important to understand how these
can be linked to PA practice [179,180]. Understanding the motivations that drive people to use

green urban space is important to implement adequate strategies.

The purposes of this study were: (1) to assess people’s motivations to use the park, (2) to assess
how many people in each sex and age group use the park to do PA, and therefore to understand
how much park use affects PA levels, and (3) to evaluate the contribution of active, vehicle-free

transportation (walking, jogging, bicycling) in achieving of the recommended levels of PA.

To achieve these goals, a new questionnaire ad hoc designed was developed and administered in
Arcoveggio park, in Bologna (North Italy), which is the capital of the Emilia-Romagna region, with
nearly 4.4 million inhabitants over an area of 22,446 km2 [259]. Arcoveggio park covers nine
hectares in the city’s northern sector. The park contains outdoor fitness equipment, picnic areas,
trails, and bicycle paths. As the COVID-19 pandemic has changed the lifestyle habits, this research
could be a starting point to understanding the motivation that leads people to use the park and plan

interventions to increase PA.

10.2. Materials and Methods

10.2.1. Questionnaire Development and Procedures

A new questionnaire was developed. To design the questionnaire, we drew on our personal
experience and previous studies in the literature [165]. The items were independently submitted to
the opinion of three researchers with expertise in PA to assess their clarity and relevance. The
guestionnaire, administered anonymously, and was divided into two sections (see Supplementary
Materials, Figure S1): the first section was designed to collect demographic information, including
age, sex, weight, height, profession, and level of education. The Body Mass Index (BMI, kg/m?) was

calculated from the referred values of weight and stature, and the weight status was assessed
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according to the World Health Organization guidelines [381]. The second part of the questionnaire
consisted of 15 questions designed to assess important motivation to use the park, and the quality
and amount of PA practiced. The total amount of PA and the time of active commuting were
calculated by multiplying the active time and the journey time by the number times a week that the
participants visited the park. Finally, the two amounts were summed to calculate the total amount

of PA and of active commuting.

10.2.2. Participants

Three hundred eighty-three individuals were randomly recruited among park-goers. The same
researcher administered a printed questionnaire to all participants at Arcoveggio Park in Bologna
(North Italy). The park, which is one of the largest parks in the city, is located in a neighborhood of
socio-economic variability, representing, therefore a cross- section of the population of Bologna
[382]. Questionnaire administration began in March 2021, during the pandemic, and was completed

in April 2021.

The study included a sample of men and women who met the following inclusion criteria: having
signed the informed consent; being a park-goer; and aged between 18 and 70 years. Pregnant

women were excluded from the study.

The survey was approved by the Bioethics Committee of the University of Bologna (prot. N. 0224254

of 9 October 2020).

10.2.3. Statistical Analysis

The internal consistency of the questionnaire was evaluated by Cronbach’s alpha coefficient on the
answers of the recruited sample. Cronbach’s alpha is considered reliable for values between 0.5 and
0.9. In addition, a test-retest method was used to assess the reliability of the questionnaire 15 days

later. Subsequently, to better achieve the objectives of the study, we performed an a priori power
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analysis using G*Power (version 3.1.9.2, Universitat Kiel, Kiel, Germany) to determine sample size,
given a, power, and effect size. When ANOVA was performed (a = 0.05; 1-B = 0.95; effect size f =
0.25), a sample size of 303 participants was detected. The outcomes parameters for the multiple
regression detected a sample size of 123 participants. Additional subjects were involved to ensure
the availability of data in the case of problems with data collection. Variables’ normality was verified
with the Shapiro—Wilk test. Descriptive statistics (mean and SD for continuous traits, and frequency
for discontinuous traits) were calculated. Differences in frequency distribution between groups
were evaluated by the Chi-squared test. Two-way ANOVAs were carried out to assess differences
among sexes and age classes in anthropometric characteristics and questionnaire items. When a
significant F ratio was obtained, the Tukey post hoc test was used to evaluate the differences
between the groups. Finally, a multiple regression analysis was carried out to assess possible
predictors of the amount of PA. Before performing the multiple regression, all the assumptions were
verified. The Shapiro—Wilk test and the variance inflation factor (VIF) test were performed to verify
the normal distribution and the multicollinearity of the variables. Anthropometric and
sociodemographic variables and information regarding the use of the park were included in the
model as independent variables. Predictors inputted into the model were those found to have
significant associations with the total minutes of PA (i.e., p < 0.05). The data analysis was performed

using Statistica for Windows, version 8.0 (Stat Soft Italia Srl, Vigonza, Padua, Italy).

10.3 Results

The questionnaire was validated using the test—retest method and Cronbach’s alpha was used to
provide a measure of the internal consistency. The value was 0.70 which is acceptable. Twenty-five
people were asked to complete the questionnaire twice, at a distance of two weeks, in order to

assess the reliability of the survey. The correlation values are presented in Table 32.
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Table 32. Correlation values and p-value calculated for the validation of the questionnaire.

Questions Correlation value  p-Value
Q1. Way to reach the park 0.74 <0.001
Q2. Active commuting (min/week) 0.98 <0.001
Q3. From 1to 10, how tired were you when you reached 0.68 <0.001
the park?
Q4. How far (in meters, approximately) is your home from 0.99 <0.001
the park?
Q5. Do you go to the park to practice PA? 0.83 <0.001
Q6. If you do not practice PA at the park, why do you go to the 0.70 <0.001
park?
Q7. Kind of PA 0.86 <0.001
Q8. How many times per week do you go to the park? 0.88 <0.001
Q9. How many hours of PA do you practice at the park? 0.93 <0.001
Q10. If there wasn’t this park, would you have practiced PA in 0.85 <0.001
an indoor environment?

0.71 0.04
How often would you practice indoor PA if there wasn’t a park
(h/week)?
Q11. Where do you like to exercise the most? 0.88 <0.001
Q12. If you practice indoor exercise, in which type of indoor 0.80 <0.001
environment?
Q13. Are you satisfied with this park? 0.76 <0.001
Q14. | feel more energetic, after practicing PA in the park 0.75 <0.001
Q15. | feel more energetic, after visiting the park 0.81 <0.001

Most of the respondents were females (n = 215, 56.1%). Since the age range of the participants was
wide (from 18 to 70 years), people were divided into 10-year age class groups, with the exception
of the first group (first group: 18-30 years). The class most represented was the first (n = 130, 34%),
followed by those aged 31-40 years (n = 75, 20.1%), 41-50 years (n = 67, 19.6%), 51-60 years (n =

65, 17%), and 61-70 years (n = 46, 12%).
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Table 33 summarizes the anthropometric characteristics of the study participants.

Table 33. Anthropometric characteristics of the participants

Females (n=215) Males (n=168)
Age (years) 18-30 31-40 4150 51-60 61-70 18-30 31-40 41-50 51-60 61-70
N 70 36 43 34 32 60 39 24 31 14
% 32.6 16.7 20.0 15.8 14.9 35.7 23.2 14.3 18.5 8.3
Weight (kg) 58.2 68.1 66.9 78.3 74.7 634 678 73.3 76.1 85.9
SD 9.2 16.6 13.5 12.6 10.6 10.3 13.4 11.7 9.4 12.5
Height (cm) 165.8 164.8 164.1 164.2 1644 1779 1785 175.8 175 177.4
SD 8.1 6.7 5.3 7.2 5.2 8 5.1 7.1 7.7 7.9
BMI (kg/m?) 21.2 25.4 25.3 25 25.3 231 24.5 24.6 244 272
SD 2.8 3.8 5.8 4 4.8 2.9 31 2.7 2.8 3.5
Weight status (%)
Underweight 17.3 11.2 4.7 - 3.1 5 - - - -
Normal weight 75.6 69.5 53.5 56 59.4 73.3 64.1 66.6 709 21.4
Overweight 4.3 5.5 27.8 25.6 28.1 20.0 30.7 334 226 552
Obese 2.8 13.8 14.0 18.4 9.4 1.7 5.2 - 6.5 21.4

N (%) for categorical data; mean and standard deviation (SD) for continuous data.

As expected, men had significantly higher mean values of weight and height (76.1+11.8 kg and
176.9+7.3 cm) than women (63.9£13.1 kg and 164.3+£7.6 cm) (p < 0.001). In both sexes, the youngest
age class had the lowest mean weight values, while males of the oldest age class and females of the
age class of 51-60 years had the highest values. Regarding BMI, both women and men presented a
significantly higher incidence of overweight and obesity with age (p < 0.001 for both women and
men). In particular, the men belonging to the age class 61-70 years had the highest value while

those belonging to the age class of 18-30 years had the lowest. Females showed higher frequencies
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of underweight than males, but also of obesity. An exception is represented by the oldest age group,

where males showed a higher prevalence of overweight and obesity.

Table 34 summarizes the demographic and socio-economic characteristics of the subjects who
participated in the study and the categorical questionnaire items. Most of the participants were
employed (n = 285, 74.4%), followed by students (n = 45, 11.7%), retired (n =37, 9.7%), and, finally,
unemployed (n =16, 4.2%). A large proportion of the sample reached the park by walking (n = 151,
39.4%), followed by running (n = 86, 22.5%), using a motor vehicle (n = 69, 18%) or a bicycle (n =43,
11.1%). Most of the participants preferred outdoor PA (88.9%), perhaps because outdoor PA was
considered safer than gym training during the COVID-19 pandemic [383]. Significant differences
among the age groups separately by sex were observed in all items, except for Q12, “If you practice
indoor exercise, in which type of indoor environment?” in both sexes, for Q5, “Do you go to the park
to practice PA?” in females and, for Q6, “If you do not practice PA, why do you go to the park?” in
males. Regarding the way to reach the park, females of all ages preferred to walk and secondarily
to use a motor vehicle; males also preferred to walk and using a vehicle was their last preference.
Men of all age classes frequented the park to practice outdoor PA, except the oldest ones. Regarding
the kinds of exercise practiced in the park, women showed an increase in walking with an increase
in age, while men presented a bigger variability among the different age classes. With increasing
age, both sexes preferred to practice outdoor PA instead of indoor PA. To the Q6, “why do you go
to the park?” young women generally answered that they go to the park to relax or to socialize, but
increasing age increased the percentage of women who go to the park to get in touch with nature
or to relax, while the percentage of those who go there to socialize decreased. For men, the
percentage of those visiting the park to relax decreased with the increasing age. In particular,
considering the sub-categories, some differences emerged. As regards occupation, differences

between sexes were observed for all the categories. In particular, in females there were fewer
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employed subjects in the youngest and oldest age categories and a greater number of students in
the youngest. No significant difference was observed between sexes in educational level, and, as
expected, the distribution of different levels of education differed significantly among each age
class. For Q1, the differences between sexes were always significant, except for running; significant
differences were almost always observed among age classes, but the majority of people preferred
walking. The use of the park to do physical activity (Q5) differed between sexes, as the majority of
males went to the park to do PA at every age, as opposed to females. No differences were observed
between sexes for Q6 because the majority went to the park to relax; differences among age classes
were more marked in females. The kind of PA practiced (Q7) differed between sexes because the
majority of females preferred walking, whilst men gave more heterogeneous results. Q10 did not
show differences between sexes, while differences were observed among age classes, as with
increasing age, more subjects would not have practiced PA indoors. No significant differences were

shown for Q12, both between sexes and age classes.
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Table 34. Sociodemographic characteristics and questionnaire responses of participants (n=383): comparison among age groups and sexes

Females Males Females Males

18-30 yrs 31-40 yrs 41-50 yrs 51-60 yrs 61-70 yrs p-values 18-30 yrs 31-40 yrs 41-50 yrs 51-60 yrs 61-70 yrs p-values 18-70 yrs 18-70 yrs p-values
N(%) 70 36 43 34 32 60 39 24 31 14 215 168

(32.6) (16.7) (20.0) (15.8) (14.9) (35.7) (23.2) (14.3) (18.5) (8.3) (56.1) (43.9)

Occupation <0.001 <0.001 <0.001
Employed 61.5 91.6 95.4 79.5 18.7 <0.001 75.0 94.9 95.9 96.8 28.6 0.12 67.9 82.7 <0.001
Student 37.1 2.8 - - - <0.001 16.7 - - - - <0.001 16.3 6.0 <0.001
Unemployed 1.4 5.6 4.6 11.7 - 0.29 8.3 5.1 - 3.2 - <0.001 3.7 4.8 <0.001
Retired - - - 8.8 81.3 <0.001 - - 4.1 - 71.4 <0.001 12.1 6.5 <0.001
Education level 0.06 0.07 0.23
High school 40.0 50.0 46.5 67.7 62.5 <0.001 45.0 61.5 41.7 58.1 92.9 <0.001 49.7 55.4 0.75
Bachelor’s degree 48.6 16.7 11.6 14.7 25.0 <0.001 26.7 15.4 12.5 16.1 - 0.07 27.9 17.3 0.10
Master’s degree 10.0 30.6 32.6 17.6 9.4 0.01 28.3 15.4 41.7 22.6 7.1 0.01 19.1 24.4 0.53
PhD 1.4 2.7 9.3 - 3.1 <0.001 - 7.7 41 3.2 - <0.001 33 2.9 0.98
Q1. Way to reach the park <0.001 <0.001 <0.001
Walking 52.8 83.3 60.4 79.4 65.6 0.02 40.0 43.5 45.8 54.8 50.0 <0.001 65.6 56.7 0.01
Running 11.4 - 2.3 2.9 - 0.09 35.0 17.9 29.1 9.6 7.1 0.16 4.7 24.6 0.24
Bicycle 18.5 11.1 13.9 11.7 3.1 0.05 15.0 333 20.8 25.8 14.2 <0.001 13.0 11.2 <0.001
Vehicle 17.1 5.6 233 5.8 31.2 0.74 10.0 5.1 4.1 9.6 28.5 0.04 16.7 7.5 0.04
Q5. Do you go to the park to practice PA? 0.29 0.01 <0.001
No 414 50 55.8 55.9 62.5 0.04 20.0 23.1 16.7 25.8 64.3 0.04 51.2 25.0 <0.001
Yes 58.6 50 44.2 44.1 37.5 0.15 80.0 76.9 83.3 74.2 35.7 <0.001 48.8 75.0 <0.001
Q6. If you do not practice PA at the park, why do you go to the park? 0.01 0.15 0.60
Get in touch with 11.9 19.4 29.3 25.8 16.7 0.02 7.4 14.3 13.0 7.7 53.8 <0.001 19.8 17.3 0.60
Nature
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Relax 67.8 74.2 46.3 61.3 83.3

Socializing 20.3 6.5 24.4 12.9 -
Q7. Kind of PA

Light running 23.2 18.7 10.6 - -
Outdoor fitness 7.7 - 10.6 - 7.1
equipment

Skating 3.7 - 10.6 - -
Walking 38.7 81.3 47.2 100 71.4
Football - - - - 7.1
Bicycling 19.3 - 5.2 - -
Stretching 3.7 - 10.6 - -
Nordic walking 3.7 - 5.2 - 14.4

Q10. If there wasn’t this park, would you have practiced PA in an indoor environment?

Yes 51.4 50.0 37.2 32.4 21.9
No 38.6 25.0 39.5 55.9 68.8
I don’t know 10.0 25.0 233 11.8 9.4

Q11. Where do you like to exercise the most?
Outdoor 77.1 82.9 95.3 94.1 90.6
Indoor 22.9 17.1 2.3 5.9 9.4

Q12. If you practice indoor exercise, in which type of indoor environment?

Home 37.9 28.1 28.9 46.4 47.8
Gym 59.1 59.4 63.2 50.0 52.2
Swimming pool 3.0 12.5 7.9 3.6 -

0.20

<0.001

<0.001

0.40

0.01

<0.001

0.03

<0.001

0.02

<0.001

0.42

0.01

0.19

0.05

0.01

0.79

<0.001

0.53

0.56

0.95

0.28

77.8

14.8

18.2

68.2

4.5

23

6.9

58.3

31.7

10.0

91.5

8.5

35.8

62.3

1.9

67.9

17.9

24.2

27.6

24.2

10.4

13.7

28.2

59.0

12.8

89.7

10.3

37.5

56.3

6.3

73.9

10.5

10.5

66.7

333

91.7

8.3

29.2

70.8

59.1

18.2

48.0

20.0

30.8

15.4

14.3

57.1

28.6

21.4

42.9

35.7

91.7

8.3

27.2

54.5

18.2

0.48

0.16

<0.001

<0.001

<0.001

0.05

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.02

0.27

0.05

0.03

0.08

0.09

0.19

0.56

0.86

0.01

65.6

14.6

7.0

5.5

1.3

75.3

13

7.0

13

13

40.9

43.7

39.9

57.8

2.3

70.7

12.0

17.9

36.9

323

1.2

8.3

2.4

1.0

44.0

42.9

131

91.5

8.5

33.8

59.3

6.9

0.57

0.52

<0.001

0.07

<0.001

0.27

<0.001

0.90

0.54

0.67

0.28

0.75

0.89

0.99

0.84

<0.001

0.63

<0.001

0.75

0.64

0.85

0.57

Note. Yrs=years; Differences between the overall categories are reported in bold
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In addition, since the distance between home and the park could be an important factor that
influences the decision on the way to reach the park, a Chi-squared test was conducted between
these two variables. The distance was divided into the following five categories: less than 300 m,
from 300 m to 1000 m. from 1000 m to 2000 m, from 2000 m to 4000 m and over 4000 m. The p-
value of the Chi-squared test was statistically significant for the total sample (<0.001) and for all the
other subcategories. The results of the two-way ANOVAs to evaluate sex and age group differences
are reported in Table 35. Significant differences were found in Q10, “How often would you practice
indoor PA if there wasn’t a park (h/week)?”, in the preference to practice indoor PA, the level of
satisfaction with the park, and in the level of fatigue when reaching the park. From what the
guestion, “How often would you practice indoor PA if there wasn’t a park (h/week)”, the
respondents of age class 51-60 years would have practiced little activity, while the youngest ones
would have practiced it anyway. Participants in the age class 31-40 years showed the highest
preference for indoor PA. Most participants in all the age groups were satisfied with the park, but
the most satisfied were those in the age class 41-50 years. The respondents in the age class 18—30
years took the longest time to reach the park, because they came from more distant places.
Regarding sexes, significant differences were found in levels of fatigue when reaching the park:
women reported higher levels of fatigue than men. The oldest men used the park more often
(3.75+1.94 times a week), while the oldest women used it less (2.3311.22 times a week). Generally,
the participants felt more energetic and more peaceful after visiting the park. Of the total of 383
participants, 232 (60.6%) usually practiced outdoor PA. Figure 9 shows the amount of PA practiced
in the park and active commuting to reach the park by sex and age classes. The figure shows that,
generally, men practiced more PA than women, except for the age group 61-70 years, in which

women practiced more PA than men. However, only men in the age class 18—30 years achieved the
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goal of 150 min/week of moderate PA, on average, while men in the age class 61-70 years showed

the lowest PA level.
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Figure 9. Amount of PA and active commuting in the park by sex and age classes
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Table 35 Descriptive statistics and ANOVA by sex, age groups, and interaction between sexes and age groups

Female Male
18-30yrs 31-40 yrs 41-50 yrs 51-60 yrs 61-70 yrs 18-30 yrs 31-40 yrs 41-50 yrs 51-60 yrs 61-70 yrs Age class Sex Age class*sex
Variable Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 3 p F p F p
@2 Minutes toreach (min) = 7283 65.13 (42.27) 68.61 641 64.18 81.80 7612 >341 68.14 75.86 (38.80) 1.58 0.17 0.77 0.37 0.82 0.50
(48.25) ' ' (50.63) (46.67) (43.41) (47.31) (56.43) (42.26) (34.00) ' ’ ' ' ' ’ ' ’
Q3. From 1 to 10 how tired are you to reach the Park?
2.33(0.88) 1.94 (0.75) 1.57 (0.81) 2.53 (1.43) 2.58 (1.08) 1.53(0.67) 1.42 (0.51) 1.13 (0.35) 1.10 (0.32) 1.40 (0.55) 2.45 0.04 34.64  <0.001 1.57 0.18
Q4. How far (in meters, more or less) is your home from the park?
2971.4 2582.7 2110.2 1962.1 2422.8 2631.6 23115 1706.2 3220.9 2342.3
0.80 0.53 0.00 0.97 0.76 0.55
(3034.0) (5512.7) (4662.4) (2344.3) (2024.0) (2819.9) (1265.6) (1903.7) (3910.2) (3001.3)
Q8. How many hours of daily training do you do at the park?
1.33(0.61) 1.33 (0.49) 1.29 (0.73) 1.47 (0.64) 1.83(1.70) 1.65 (0.63) 1.27 (0.45) 1.63 (0.67) 1.35(0.57) 1.20 (0.45) 1.16 0.32 3.48 0.06 1.39 0.23
Q9. How often indoor PA if there wasn’t a park (h/week)?
2.67(1.12) 2.11(0.76) 1.94 (0.44) 1.91 (0.30) 2.00 (0.00) 2.57 (1.07) 2.45 (0.82) 2.19 (0.66) 2.11 (0.60) 2.67 (0.58) 3.42 0.01 2.50 0.11 0.65 0.62
Q10. Where do you like to exercise the most?
Indoor 2.54 (0.94) 3.19(0.98) 2.90 (0.55) 2.55 (0.82) 2.14(0.90) 2.30(0.88) 2.48 (0.73) 2.63 (1.06) 2.00 (0.85) 3.00 (0.00) 2.40 0.05 0.97 0.32 1.34 0.25
Outdoor 3.00 (1.38) 2.89 (1.41) 2.04 (1.46) 2.05 (1.47) 2.50 (1.54) 2.58 (1.50) 2.66 (1.52) 2.50 (1.55) 2.56 (1.53) 2.71(1.60) 1.51 0.19 0.08 0.77 1.12 0.34
Q12. Are you satisfied with this park?
4.20 (0.83) 4.11 (0.87) 4.42 (0.88) 4.29 (1.14) 4.38 (0.75) 3.78 (0.99) 4.08 (1.16) 4.42 (0.58) 4.50 (0.63) 3.77 (1.59) 3.33 0.01 2.12 0.14 1.75 0.13
Q13. | feel more energetic after PA in the park
3.21(1.36) 3.72 (1.32) 3.57 (1.35) 3.94 (1.58) 3.34 (1.73) 3.08 (1.34) 3.10 (1.65) 3.25(1.36) 3.45(1.71) 3.46 (1.66) 0.51 0.19 2.52 0.11 0.69 0.59
Q14. | feel more peaceful, after visiting the park
3.35(1.33) 3.69 (1.37) 3.55(1.43) 4.09 (1.36) 3.69 (1.53) 3.98 (1.25) 3.35(1.34) 3.88 (1.45) 3.32(1.28) 3.85(1.46) 0.24 0.91 0.02 0.87 3.32 0.01
Amount of PA (min/week)
79.76 80.00 77.37 88.00 110.00 98.75 76.00 97.50 80.87 72.00
0.62 0.65 0.09 0.76 2.18 0.07
(36.50) (29.10) (43.95) (38.40) (101.80) (37.62) (26.99) (39.98) (34.37) (26.83)
PA and active commuting (min/week)
117.12 107.49 111.08 111.46 125.00 155.20 134.12 132.44 139.30 92.90
(73.32) (63.33) (76.15) (78.14) (91.51) (69.21) (75.18) (63.95) (62.09) (55.30) 1.16 0.32 3.48 0.06 1.39 0.23

Note. F=F test, p=p value, *= interaction between the two variables, yrs=years
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Considering only the amount of PA in the park, only seven participants (3.0%) achieved the goal of
the 150 min/week moderate PA. On the other hand, if the time to actively reach the park, through
walking, running, or bicycling, was considered as a part of PA, the amount of PA increased, and the
participants who achieved the goal of 150 min/week increased to 118 (64.5%). Most of those who
achieved the goal were men (n = 70, 59.3%), and the most represented age class was 18-30 years
(n =50, 42.4%). Concerning people who did not achieve 150 min/week, the largest number of these
people reached the park by walking, running or bicycling (n =95, 83.3%), and only a few people used
motor vehicles (n = 19, 16.7%). Fifty-one percent of these participants were women (n = 59) and

were in the age class 18—30 years (n =31, 27.2%).

A multiple regression model was carried out to quantify the relationship between the dependent
variable (total minutes of PA including active commuting) and the explanatory variables. The VIF
was less than 10 for all the variables considered, so there was no multicollinearity. The results of

the multiple regression are shown in Table 36.
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Table 36. Multiple regression model for total minutes of PA.

Predictors B T p-Value
Sex (females) -0.11 -0.12 0.90
BMI 0.04 0.51 0.61
Distance from the park 0.15 1.56 0.12
Times per week at the park 0.18 2.12 0.04
Age class

18-30 years -0.01 -0.08 0.93
31-40 years 0.01 0.06 0.95
41-50 years -0.01 -0.11 0.92
51-60 years 0.04 0.38 0.17
Occupation

Student -0.05 -0.45 0.66
Employed 0.07 0.55 0.58
Unemployed -0.17 -1.45 0.15
Education level

High school 0.01 0.02 0.98
Bachelor’s degree 0.07 0.87 0.38
Master’s degree 0.08 0.93 0.36
Way to reach the park

Walking 0.14 1.19 0.24
Motor vehicle -0.36 -2.94 0.04
Running 0.22 1.98 0.04
Kind of PA at the park

Light running -0.13 -1.36 0.18
Outdoor fitness equipment 0.07 0.64 0.52
Skating 0.30 2.95 0.03
Walking 0.28 2.17 0.03
Football 0.06 0.68 0.49
Bicycling -0.07 -0.67 0.50
Stretching 0.04 0.47 0.64
R2 0.28

Adjusted R? 0.14

P 0.01

This model explained 14% of the variance. The number of visits per week to/at the park, reaching
the park by running, and skating or walking at the park showed a positive relationship with the total
minutes of PA, while using a vehicle (car, scooter, or public transport) showed a negative

relationship.

10.4 Discussion

The purposes of the present study were to assess people’s motivations to use the park, and among
the motivation, particular attention was paid to PA, to understand how much park use affects PA
levels. The final purpose was to evaluate how active vehicle-free transportation (walking, jogging,

bicycling) influences the achievement of the recommended levels of PA. These aspects have become
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particularly important in relation to the lifestyle changes imposed by COVID. Regarding the
participants of the present study, there were slightly more women than men. This is in accordance
with the results of other studies which have reported that women have a greater willingness to
participate in surveys than men and have a greater engagement with the neighborhood
environment [13,268-270]. Regarding age classes, the oldest people presented the highest values
in weight, BMI, and overweight/obesity, highlighting the greatest health risk of these groups, since
overweight/obesity is a potential risk factor for the occurrence of cardiovascular diseases, although
their involvement in PA is a healthy habit to be maintained and strengthened [384]. The youngest
age class is the group that took the most time to reach the park. This is in accordance with previous
studies, which have suggested that young people are willing to walk for longer distances than the
recommended 300 m, to have access to green urban space, if parks have some attractive features
[59,248]. At the same time, the age class 18—30 years was the most likely to carry out PA, regardless
of where it takes place. Regarding the interaction between age classes and sexes, it is noteworthy
that men in the age class 61-70 years were the ones who used the park the most. According to
previous studies, people of the oldest age group usually have a better perception of the green urban
space and often spend their leisure time in this kind of environment [276]. On the contrary, in the
present study, women aged 61-70 years had the lowest score for time spent in the park. These data
are in contrast with the study by de Vries et al. (2003), which found that women over 65 generally
showed a higher frequency of use of a park, in comparison with men or people belonging to other
age groups [46]. This result could be linked to the COVID-19 pandemic situation, since the oldest
people could have been more afraid about going out and visiting public spaces, due fear of becoming
infected with the virus. As regards the study’s first purpose, the two main motivations to reach the
park were to relax and to practice PA. The opportunity to perform PA, by promoting leisure walking,

walking through the space when running errands, active playing, and sports, is another mechanism
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that has been proposed to explain the beneficial effects of a green environment
[44,235,251,270,276]. Several studies have observed the efficacy of outdoor PA, but it is still unclear
what might be the best kind of PA [74]. For this reason, we investigated the relationship between
BMI and PA, since the results are not consistent in the literature. While some studies have suggested
an inverse relationship between BMI and PA [385,386], other studies have demonstrated a weaker
association [387,388]. The present study did not show any relationship between the two parameters
(p value = 0.10), suggesting that the practice of PA is independent of BMI. Another motivation to
reach the park was to relax. Although there is increasing literature about the beneficial effects of
the outdoor natural environment, the mechanisms that explain this relationship are still unclear.
Thinking of the park as a place in which it is possible to relax is consistent with the “restoration
theory”, which explains the beneficial effects by the intrinsic quality of the natural outdoor
environment. So, health perception and well-being are influenced by watching a green space
[33,75,386,389]. The results of the present study could be linked to other studies that have found
that short-term exposure to forests, urban parks, gardens, and other natural environment reduces
stress and depressive symptoms, restores attention fatigue, increases self-reported positive
emotions, and improves self-esteem, mood and perceived mental and physical health
[33,74,133,186,389—-391]. The result relating to the use of the park to relax is important because it
highlights how the population perceives the use and the benefits of this park. It can be considered
a “safe place” in which they can stay and relax without other problems or thoughts, and it
demonstrates the success of the project carried out by the city of Bologna to improve the use of
green urban space [392]. After visiting the park, the largest part of the sample reported positive
sensations, such as feeling “more energetic”, and “more peaceful”, which are in accordance with
previous studies that observed a beneficial association between exposure to green space and

mental health, using a wide range of measures [15,315,359,392-395]. The largest proportion of the
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participants who used the park to relax were women and people belonging to the youngest age

class group (18-30 years)..

Regarding the second purpose of this study, 232 (60.6%) out of 383 participants usually practiced
outdoor PA. These data are in contrast with previous studies that found that parks were generally
underutilized to perform PA [115,116]. In this case, the park seemed to be a facilitator of PA, due to
the large numbers of people that used it as a training environment. However, even in this study, the
PA performed in the park was not sufficient to achieve the goal of 150 min/week. In fact, when only
PAin the park was considered, the majority of the sample did not achieve the goal of 150 min/week.
This could mean that people did not do enough PA in the park, as reported in previous studies,
showing that parks are more of a destination for light activities and low levels of PA, rather than a
venue for moderate or vigorous PA, perhaps due to insufficient education regarding PA [115,116].
So, even if performing PA is one of the main motivations that drives people to use the park, the level
or the intensity of PA were still not sufficient. Moreover, considering the third purpose of this study
(to assess how active commuting influences the achievement of recommended levels of PA), the
scenario changes. In fact, considering active commuting as a part of the PA, an increasing number
of people who achieved the goal of recommended PA was observed. Active commuting is an
important aspect to consider for the daily level of PA. Incorporating PA into daily life habits may
make it easier to be physically active [64]. To our knowledge, even though the importance of active
commuting is well established, few studies have analyzed together the minutes to reach the place
of training by active commuting and the minutes of PA practiced. This result is particularly
interesting because, while the PA carried out in green urban space alone is not enough to reach the
goal of 150 min/week, the combination of this PA with active commuting makes it possible to reach

this goal.
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From the multiple regression, it emerged that the number of visits per week at the park had a
positive relationship with the amount of PA. If people have to walk more times in a week to reach
the park, obviously their amount of PA increases. Regarding the way to reach the park, running was
mostly associated with the total minutes of PA, while the use of motor vehicles presented a negative
association. In any case, it is interesting to note that only 13.6% (n = 52) of the participants reached
the park by motor vehicle. This pattern depends on the good walkability to reach the Arcoveggio

park, thus providing evidence in favor of Bologna city policies.

This study is not without limits: the anthropometric measurements were self-reported by
participants, and, in addition, this study was carried out only in one park in the city of Bologna, so
the continuation of the study in other city parks may lead to a better understanding of the analyzed
aspects. In addition, behavioral heterogeneity was not considered in the present study. For future

research, it could be an important issue to consider [15,396,397].

This study also has numerous strengths. There is an increasing interest in active commuting and its
importance in combination with PA. Active commuting is not only considered “an active way” to
reach a place but it is considered a part of PA. To our knowledge, there have been no similar studies

in the Italian setting, and this could be an important forerunner for future research.
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11. Study 8. Effects of Nordic Walking Training on Anthropometric,Body Composition, and

Functional Parameters in the Middle-Aged Population
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Overview

Nordic walking (NW) is an easy physical exercise that is usually proposed for clinical populations
and for the elderly. The aim of the present study was to examine the effects of a periodof NW
training in a non-clinical middle-aged population on anthropometric, body composition, and
functional parameters. A pre-test/post-test study design was conducted, and the measurements
were carried out with physical tests at the baseline and at the follow up. Participants had
significantly less stress and anxiety after the NW training. Body fat parameters showed a significant
decrease, especially for women. Phase angle and strength of lower body presented a significant

increase in both sexes after the training period.
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11.1 Introduction

It is important to identify forms of physical activity that are easily accessible and that can be
performed by a large number of people to improve fitness and health status [398]. This aspect is
important for people of all ages, especially for middle-aged and elderly. To improve public health,
green space represents an ideal environment that promotes PA due to its easy accessibility and no
cost [95,235]. Additionally, a recent review showed that participants who practiced PA with contact
with nature improved their psychological well-being [133].
Nordic walking (NW) is a particular kind of walking in which specially designed poles are used
[399]. NW was initially designed for cross-country skiing athletes’ training during the summer, and
since then it has gained popularity worldwide as a health-promoting activity and as a physical
exercise [235,389,400]. By incorporating upper-body muscle activity similar to that in cross-
country skiing, NW incorporates a total-body version of walking with a greater caloric expenditure
due to the higher amount of muscle mass used and potentially enhanced physical fitness benefits
[400,401]. According to previous systematic reviews, NW has a lot of important benefits for
people [398,402], such as resting the heart rate, blood pressure, exercise capacity, maximal
oxygen consumption and quality of life. For these reasons, NW is suitable as prevention, and
nowadays, it is more and more frequently recommended for the elderly [403]. Fritschi et al., in
their review, found that most of the NW practitioners were mid to older aged men and women,
from the clinical population (i.e., a diagnostic medical condition) [402]. The population studies
included people suffering from diabetes, cardiovascular disease, peripheral artery disease,
muscle-skeletal conditions, chronic obstructive pulmonary disease, Parkinson’s disease and
breast cancer [404-412]. There were two studies in the nonclinical population, but both
participants were only elderly women [400,413]. The effects of NW on the nonclinical population
have been little investigated.
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In the middle-aged and elderly population, one of the main problems is the decline in lean mass
and the increase in fat mass, in addition to the decline in strength. Body composition is an
important index of health and nutritional status, aging, and functional capacity [414]. In fact, the
decline in body composition increases the risk of age-related diseases [415]. So, monitoring body
composition has become crucial to evaluate the nutritional status in elderly and middle-aged
people. Reference methods for assessing body composition present a high accuracy but are time-
consuming and costly, and so cannot easily be applied on a regular basis [416]. Bioelectrical
impedance analysis (BIA) can be considered practicable given that it is easy to use; in addition,
precision and accuracy is usually reasonably high, with the latter being within 3.5 to 5% [416—
418]. In recent years, one of the most popular methods to evaluate body composition was the
bioelectrical impedance analysis (BIA) due to a combination of cost-efficiency, user friendliness
and portability [419,420]. Several studies compared BIA with other reference methods and
concluded that BIA has an accepted validity for the body composition assessment, especially in
the evaluation of body fluids, fat free mass, and fat mass [416,421-424]. By employing
bioimpedance-based predictive equations, it is possible to estimate and monitor changes in body
composition parameters such as fat mass, total body water and muscle mass [399]. In addition,
by using the qualitative analysis, it is possible to estimate the body composition through the raw
bioimpedance parameters (resistance (R) and reactance (Xc)) as a point on the R-Xc graph in which
both length and slope are considered. The vector slope indicates the integrity of the cell
membrane and extracellular/intracellular (ECW/ICW) ratio [415,425]. Previous studies have
shown that the PhA can be modulated by exercise. These studies showed significant changes in
PhA after a resistance training program with a frequency of two or three times [426—428].
Tomeleri et al. and Souza et al. investigated the effects of resistance training on PhA in older

women. Both studies found an inverse relation between PhA and inflammatory biomarkers, and
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a positive association with cellular health [426,428]. The same kind of result was found by Ribeiro
et al. in young adults: an increase in PhA and arise in cellular hydration after the period of training
[427]. To our knowledge, there are no studies which consider NW and body composition together
in healthy middle-aged and elderly population. The aim of the present study was to value the
effectiveness of a period of NW training in counteracting the aging effects on body composition,
BIVA patterns and functional parameter measurements (resistance, handgrip and lower body
strength) in a healthy middle-aged population. In addition, a valuation regarding the attitude
toward the green urban spaces and the appreciation in doing outdoor PA was performed.

11.2 Materials and Methods

11.2.1 Study Design and Participants

This is a longitudinal study design with 3 months of follow-up and two measurements, one at
baseline and one after the training treatment. Recruitment occurred thanks to the sport society
“Nordic walking in Italy”, specifically with the headquarters of Venice. They do activities
throughout the province of Venice, in the city parks, along the banks and always in the open air.
They manage different walking groups in Mestre, Marghera, Spinea and Martellago. The study
protocol was explained to the 94 members of the sport society, and those who voluntarily decided
to participate in the study were included. In total, 19% of the members of the sport society
decided to not participate, and 6% did not complete the entire period of training. Participants had
to meet the following criteria to qualify for inclusions: (1) not have a chronic disabling disease, (2)
not be bedridden, institutionalized or hospitalized, (3) be independently mobile without requiring
human assistance or the aid of devices such as crutches, walkers, etc., (4) be without amputations,
and (5) not have a pacemaker or the presence of chronic metabolic diseases. All participants
signed an informed consent to participate in the study.

The study was approved by the Bioethics Committee of the University of Bologna (prot. N.
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022254).

11.2.2 Intervention Training Programs

The baseline was set at the end of February 2021 after the stop related to the pandemic situation
in Venice due to COVID-19, while the post-test was done in June 2021. Participants did two weekly
training sessions of about 60 min each. Every training session included a 10 min warm-up, a 45
min main part during which people marched in the park following their trainer and a final 5 min
of relaxing and stretching exercises. Three instructors followed the groups in different parks, and
they were instructed to propose the same kind of training to the different groups, with the same
kind of intensity. The intensity of training was decided a priori with the rate of perceived exertion,
the Borg scale, and it was set at 5 on a scale of 10 points [41]. Five means that it was a moderate
activity and participants were able to talk and hold short conversation.

11.2.3 Anthropometric Characteristics

The anthropometric measures were recorded at baseline and after the training period. Each
participant’s height was recorded to the nearest 0.1 cm with a standing stadiometer (GPM,
Steckborn, Switzerland), and body mass was measured to the nearest 0.1 kg using calibrated
electronic scales (Seca, Basel, Switzerland). Body mass index (BMI) was calculated as the ratio of
body weight to height squared (kg/m?), and the WHO cut-off was used to estimate the weight
status of the subjects; less than 18.5 was classified as underweight, from 18.5 to 24.9 was
considered normal weight, from 25 to 29.9 was overweight and more than 30 was classified as
obese [429]. The operator took the following circumferences: relaxed arm, contracted arm, waist,
hip and calf. All the circumferences were taken to the nearest 0.1 cm using a non-stretchable tape
measure (GPM, Steckborn, Switzerland). Skinfolds were also measured with a skinfold caliper
(Lange, Beta Technology, Santa Cruz, CA, USA) at the biceps, triceps, subscapular, suprailiac,
supraspinal, lateral and medial calf. According to Frisancho, the total upper-arm and calf area,
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upper-arm and calf muscle area and upper-arm and calf fat area were calculated [430,431]. All
the anthropometric measurements were carried out by the same operator, specifically trained
according to a standardized protocol [430,432].

11.2.4 Body Composition

The impedance measurements were performed with a bioimpedance analyzer (BIA 101
Anniversary, Akern, Florence, Italy) at a frequency of 50 kHz. The accuracy of the BIA instrument
was validated before each test session following the manufacturer’s instructions. The participants
were assessed in the supine position with legs (45° compared to the median line of the body) and
arms (30° from the trunk) abducted. After cleansing the skin with alcohol, two electrodes were
placed on the right hand and two on the right foot. Body composition parameters were estimated
using specific bioimpedance-derived equations [433—-435].

1. Fat percentage (%F) = [(4.950/D) - 4.500] x 100

2. Fat mass (FM) = (%F x weight)/100

3. Fat free mass (FFM) = Weight - FM

In addition, bioimpedance values were analyzed according to classic and specific BIVA methods
[425,435-437].

11.2.5 Physical Test

Right and left handgrip strength was measured with a dynamometer (Takei Scientific Instruments
Co., Niigata City, Japan) in a sitting position at a 90-degree flexion of their elbow. Each participant
performed three trials with a 1 min rest period between each test. The highest value of all three
measurements was used for analysis. To avoid any confounding effect of time of day, all test
sessions were performed in the morning, at the baseline and after three months [438]. To assess
the strength and the endurance of the lower limbs, the chair stand test has been executed. Before

each test, the operator gave orally clear and simple instructions and demonstrated the test.

175



Participants were allowed one practice trial before the actual measurements. A standard chair
without armrests was used for all the participants. Participants were instructed to sit in the middle
of the chair, back straight, feet approximately shoulder-width apart and placed on the floor at an
angle slightly back from the knees with one foot slightly in front of the other to help to maintain
balance when standing. Instructions to participants were to stand up and sit down again as many
times as possible for 30 s. Participants were encouraged to continue to sit and stand throughout
the test. The number of repetitions was recorded, and represented the units for this measure
[439]. The Six-Minute Walk Test is a simple test to measure exercise capacity. Participants had to
walk for six minutes and they were instructed to go their gait and to slow down or stop if they
became fatigued, but to resume once able [440]. A lap was recorded each time the subject passed
the starting position. Using an even-toned encouraging phrase, the time remaining in the test was
reported to the participants at one-minute intervals. The timer was not stopped if the participants
needed to rest. Once the six minutes concluded, the participants were instructed to stop and
remain stationary while the end point was marked. Once marked, the total distance walked was
calculated in meters [440].

11.2.6 Questionnaire Post the Training Period

At the end of the study, a questionnaire was administered to the participants, in order to
understand their habits about general physical activity, their attitude towards green urban space
and how they feel after the participation in outdoor training. The questionnaire was validated in
a previous study [359]. Attitude represents a synthetic assessment of a psychological object
evaluated in positive or negative dimensions [252,253]. The survey was divided into three
subsections: (1) physical activity habits and feeling after having done outdoor activities (NW), (2)
attitude toward green space components and (3) their evaluation of the park characteristics. The

statements were evaluated using the Likert scale, from 1 to 5, in which 1 meant “strongly
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disagree” and 5 “strongly agree”.

11.2.7 Statistical Analysis

All statistical analyses were performed with Statistica for Windows, version 8.0 (Stat Soft Italia srl,
Vigonza, Padua, Italy). A post hoc analysis was assessed to compute an achieved power given alfa
= 0.05 sample size = 77, effect size = 0.43. The test family select was t-test for means difference
within groups (matched pairs). The final statistical power was 0.97. Descriptive analysis and
independent Student t-test were used to assess baseline characteristics and gender differences.
Each result was reported as the variable Mean Standard Deviation (SD) at two different times (Pre
and Post). The Shapiro—Wilk test was used to check the normal distribution of each body
composition and physical test variable. When variable data did not distribute as a Gaussian curve,
a transformation function (natural logarithm) was applied to reduce the curve skewness.
Longitudinal differences were calculated as post-pre among groups for each variable, and
mean+SD, paired Student’s test (t) and probability (p) values were outlined. Additionally, analysis
of variance (ANOVA) was performed to evaluate the differences between male and female groups
in the answers to the questionnaire, and the Snedecor—Fisher (F) and probability values (p) were
reported.

Statistical significance was set at p < 0.05.

11.3 Results

11.3.1 Baseline Characteristics of the Participants

Eighty-two people decided to participate in this study, but five people did not complete the period
of training so they were excluded from the study. Therefore, 77 participants did the
measurements before and after the period of training. The flow chart with a schematic

representation of participant allocation is presented in Figure 10.
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Figure 10. Flow chart.

The largest part of the sample was composed of females (56, 72.7%), and their mean age was

55.53 9.73 years. Men who participated in the study (21, 27.3%) were older than women (60.51

8.15 years vs. 55.53 9.73). Entire sample characteristics are presented in Table 37, and women

and men characteristics are presented in Table 37.

Table 37. Paired Students’ test and entire sample’s anthropometric measures, body composition and physical

test values
. Pre Post Differences post-pre

Variables MeanSD MeantSD MeanSD t P
Weight, kg 70.81+1.58 70.39+1.57 -0.43+0.63 -0.68 0.50
Height, cm 168.32+8.38 - -
BMI, kg/m? 24.88+0.44 24.37+0.55 -0.51+0.35 -1.48 0.14
Triceps, mm 19.5310.48 18.3610.48 -1.17+0.53 -2.22 0.03
Biceps, mm 12.0940.49 11.08+0.49 -1.01+0.47 -2.16 0.03
Subscapular, mm 18.07+0.72 15.26+0.54 -2.81+0.53 -5.29 <0.001
Suprialiac, mm 20.081£0.71 19.32+0.61 -0.751£0.56 -1.35 0.18
Supraspinal, mm 19.29+0.70 17.61+0.72 -1.67+0.60 -2.77 0.01
Medial calf, mm 16.2510.49 15.52+0.74 -0.73+0.70 -1.05 0.30
Lateral calf, mm 10.45+2.22 10.3944.84 -0.04+1.31 -0.10 0.65
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Arm circumferences,
cm

Contract arm
circumferences, cm
Waist circumferences,
cm

Hip circumferences, cm
Calf circumferences, cm
Resistance

Reactance

Phase angle

FM, kg

FFM, kg

%F

Total upper arm area,
cm?

Upper arm muscle area,
cm?

Upper arm fat area, cm?
Total calf area, cm?
Muscle area of the calf,
cm?

Fat area of the calf, cm?
Right handgrip

Left handgrip

6 minutes Walking test,
m

Squat test, n

28.83+0.38

30.160.38

84.27+1.52

102.69+0.89
37.09+0.32

513.3949.50
55.52+1.04

6.32+0.15

26.46%0.77
44.28+0.89
37.04+0.38
67.27+1.75

41.86+1.34

25.43+0.76
109.73+1.93
78.90+1.62

30.83+0.79

30.52+1.24

30.09+1.13
537.16+8.99

15.15+0.45

29.29+0.40

30.17+0.38

83.03+1.56

101.74+0.91
36.04+0.64
500.56+9.54
56.11+1.21
7.13%0.20

24.96+0.82
44.55+1.09
35.57+0.41
68.61+2.07

44.57+1.43

24.04+0.93
107.27+2.50
76.34+2.80

26.71£1.05

30.59+1.18

30.01+1.13
573.49+7.78

17.39+0.44

0.46+0.26

0.01+0.22

-1,24+0.80

-0.95+0.40
-1.05+0.61
12.84+13.05
0.59+1.26
0.82+0.19
-1.49+0.51
0.27+0.64
-1.46+0.33
1.34£1.51

2.73+1.05

-1.39+0.91
-2.46%2.06
-2.57+2.28

-4.12+1.09
0.06+0.67

-0.08+0.60

36.34+8.54

2.24+0.57

1.80

0.02

-1.55

-2.38
-1.73
-0.98
0.47
4.34
-2.95
0.42
-4.50
0.88

2.62

-1.53
-1.20
-1.12

-3.78
0.09
-0.14
4.25

3.94

0.08

0.98

0.13

0.02
0.09
0.34
0.64
<0.001
<0.001
0.68
<0.001
0.38

0.01

0.13
0.24
0.27

<0.001
0.93
0.89

<0.001

<0.001
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Table 38. Paired Students’ test and participants’ anthropometric measures, body composition and physical test values.

Women Men
. Pre Post Differences post-pre Pre Post Differences post-pre
Variables Mean+SD Mean+SD Mean+SD T P Mean+SD Mean+SD Mean+SD t P
Weight, kg 65.65+11.69 65.34+12.05 -0.31+0.36 0.40 0.69 84.58+8.99 83.86+7.52 -0.72+1.47 0.70 0.49
Height, cm 165.2317.07 165.2317.07 - - - 176.5446.89 176.5416.89 - - -

BMI, kg/m? 24.01+3.80 23.39+5.03 -0.62+1.22 1.36 0.18 27.19+3.02 26.97+2.81 -0.17+0.21 0.61 0.55

Triceps, mm 20.55+3.43 19.29+3.85 -1.27+0.42 2.26 0.03 16.81+4.86 15.90+4.31 -0.90+0.55 0.73 048

Biceps, mm 12.57+4.62 11.25+4.62 -1.3240.22 2.40 0.02 10.81+3.09 10.62+4.09 -0.19+1.00 0.21 0.83
Subscapular, mm 17.00+6.54 14.55+4.66 -2.45+1.88 4.04 <0.001 20.90+4.65 17.14+4.52 -3.76+0.13 3.48 <0.001

Suprialiac, mm 19.05+6.40 18.3245.34 -0.73+1.06 1.13 0.26 22.81+4.88 22.00+4.51 -0.81+0.38 0.72 048

Supraspinal, mm 18.42+6.07 16.89+5.98 -1.54+0.09 2.28 0.03 21.57+5.86 19.5246.78 -2.05+0.92 155 0.14

Medial calf, mm 17.63+3.44 16.58+6.00 -1.04+2.56 1.35 0.18 12.57+4.32 12.68+7.00 0.10+2.68 -0.07 0.95

Lateral calf, mm 12.57+4.32 12.68+7.00 0.10+2.68 -0.07 0.95 8.32+2.68 8.1040.12 0.2242.56 0.10 0.45

Arm circumferences, cm 28.38+3.55 28.97+3.45 0.60+0.10 -2.53 0.01 30.10+1.97 30.13+3.48 0.05%1.50 -0.08 0.94

Contract arm circumferences, cm 29.44+3.42 29.54+3.40 0.0940.02 -0.40 0.69 32.09+2.42 31.87+2.56 -0.22+0.04 0.40 0.69

Waist circumferences, cm 79.66+11.58 78.49+12.17 -1.18+0.59 1.18 0.24 96.56+9.53 95.14+9.42 -1.41+0.11 1.09 0.29

Hip circumferences, cm 101.94+8.69 100.7148.78 -1.22+0.09 2.43 0.02 104.68+4.52 104.4614.44 -0.21+0.08 0.39 0.70

Calf circumferences, cm 36.58+2.62 35.62+5.17 -0.95+2.54 1.58 0.12 38.1543.02 37.10+6.40 -1.05+3.38 0.77 0.45

Resistance 527.61+73.84  510.97468.28 -16.6415.56 0.75 0.46  485.20452.15  473.74+74.65 -11.46%22.49 0.60 0.56

Reactance 57.18+7.15 56.30+9.13 -0.87+1.98 0.65 0.52 52.90+9.76 57.11+8.97 4.21+0.80 -1.55 0.15

Phase angle 6.27+0.94 7.06+1.46 0.79+0.52 -3.49 <0.001 6.29+1.29 7.31+1.24 1.02+0.06 -2.58 0.03

FM, kg 24.48+6.30 23.06+7.07 -1.43+0.78 2.19 0.03 31.64+4.68 30.29+3.89 -1.35+0.78 2.56 0.02

FFM, kg 41.1745.82 41.1618.33 -0.01+2.51 0.01 0.99 52.94+5.29 54.0615.21 1.18+0.09 -1.05 0.31

%F 36.85+3.57 35.46+3.76 -1.3940.19 3.92 <0.001 37.32+2.84 35.90+3.10 -1.42+0.26 2.22  0.04

Total upper arm area, cm? 65.10+16.67 66.55+18.55 1.46+1.89 1.45 0.40 72.3249.21 74.36+15.59 2.04+6.38 -0.31 0.76

Upper arm muscle area, cm? 38.99+11.35 41.78+12.01 2.80+0.66 2.79 0.02 49.3618.81 52.39+10.30 3.03+£1.49 -1.05 0.31

Upper arm fat area, cm? 26.11+6.72 24.77+7.95 -1.34+1.22 1.37 0.18 22.9616.47 21.97+8.36 -0.99+1.89 0.71 049

Total calf area, cm? 107.06+£15.48  105.18+18.13 -1.88+2.65 1.06 0.29 116.55%#18.43 113.14+29.64 -3.42+11.21 0.66 0.51

Muscle area of the calf, cm? 74.92+11.76 71.72+21.91 -3.19+10.15 1.27 0.21 90.07+14.19 89.26+26.80 -0.81+12.60 0.16 0.88

Fat area of the calf, cm? 32.14+6.01 27.72+6.01 -4.42+3.49 3.48 <0.001 26.49%8.22 23.88+7.69 -2.61+0.53 1.51 0.15

Right handgrip 25.89+6.00 26.05+5.80 0.1740.19 -0.95 0.35 42.83+10.34 42.05+10.36 -0.78+0.62 0.59 0.57

Left handgrip 25.41+4.96 25.44+5.70 0.03%0.75 -0.87 0..39 41.9048.54 41.29+8.61 -0.62+0.07 0.68 0.51

6 minutes Walking test, m 540.36170.52  577.53166.10 37.1614.42 4.19 <0.001 531.98+95.20 564.02+64.45 32.04+27.75 -1.53 0.14
Squat test, n 15.58+3.80 17.45+3.71 1.87+0.09 -2.74 <0.001  14.00%3.57 17.52+3.63 3.52+0.06 -3.06 <0.001

Note: SD= standard deviation, p=p-value.
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11.3.2 Effects of NW on Anthropometric Characteristics

The entire sample and women’s sample showed significant differences in several
anthropometric characteristics between the baseline and follow-up (Tables 36 and 37).
Generally, a decrease in fat parameters was observed: a decrease in the triceps (entire
sample: pre = 19.5310.48, post = 18.36+0.48, women: pre 20.55%+3.43, post 19.29+3.85),
biceps (entire sample pre 12.09+0.49, post 11.08+0.49, women pre 12.52+4.62, post
11.25+4.62), subscapular (entire sample pre 18.07+ 0.72, post 15.26+0.54, women pre
17.0046.54, post 14.55+4.66) and supraspinal (entire sample pre 19.29+0.70, post
17.6110.72, women pre 18.421+6.07, post 16.89+6.00) skinfolds was shown. Hip
circumference (entire sample pre 102.69+0.89, post 101.74+0.91, women pre 101.94+8.69,
post 100.71+8.78), calf fat area (entire sample pre 30.83+0.79, post 26.71+1.05, women pre
32.14+6.01, post 27.72+6.01), FM (entire sample pre 26.46+0.77, post 24.96+0.82, women
pre 24.48+6.30, post 23.06+7.07) and %F (entire sample pre 37.04+0.38, post 35.57+0.41,
women pre 36.85+3.57, post 35.46+3.76) showed a significant de- crease, too. On the
contrary, arm muscle area showed a significant increase (women pre 38.99+11.35, post
41.78+12.01). In men the variations were more contained, showing a significant decrease
only in subscapular skinfold (pre 20.90+4.65, post 17.14+4.52), FM (pre 31.64+4.68, post
30.29+3.89) and %F (pre 37.32+2.84, post 35.90+3.10) after the period of NW training.
11.3.3 Effects of NW on Physical Tests

Regarding the physical test, women and the entire sample presented significant differences
in two of them: the 30" squat test (entire sample: pre 15.15+0.45, post 17.39+0.44; women:
pre 15.58+3.80, post 17.45+3.71) and the six-minute walking test (entire sample: pre
537.16+8.99, post 573.49+7.78; women: pre 540.36170.52, post 577.53+66.10) showed
significant increases after the training period. The handgrip did not show significant
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improvement after the period of NW training. Men showed a significant increase only in the
squat test (pre 14.00+3.57, post 17.52+3.63).

11.3.4 Effects of NW on BIVA

The entire sample and the sample divided by sex presented a significant increase in the
phase angle after the period of training (entire sample pre 6.32+0.15, post 7.13+0.20,
women pre 6.27+0.94, post 7.0611.46, men pre 6.29+1.29, post 7.31+1.24).

11.3.5 Questionnaire

Table 39 shows the participants’ answers.

Table 39. Participants’ answers to the questionnaire and differences between sexes (ANOVA).

Female Male

Variables Mean (SD) Mean (SD) F p-value

| prefer to do outdoor physical activity 4.37 (0.94) 4,92 (0.28) 4.38 0.04
Green space in cities is important 4.52 (0.86) 4.92 (0.28) 2.76 0.10
Nature parks improve quality of life 4.50 (0.86) 4.62 (0.65) 0.20 0.65
Tax dollars should be spent on nature parks 4.48 (0.88) 5.00 (0.00) 4.41 0.04
Contact with nature is important for well-being 4.50 (0.86) 4.85 (0.38) 1.98 0.16
It is important to have convenient nature parks in cities 4.52 (0.86) 4.77 (0.60) 0.98 0.32
Nature parks in the cities provide valuable contacts with nature 4.31(0.99) 4.15 (0.80) 0.30 0.59
The time spent in an urban nature park relaxes you 4.35(0.97) 4.69 (0.63) 1.43 0.24
| expect to feel refreshed after visiting a nature park 4.24 (1.03) 4.23 (0.93) 0.00 0.97
| enjoy talking with neighbours at local nature park 3.39(1.23) 2.54 (1.27) 4.92 0.03
| like the structure of the park you use 3.59 (1.06) 3.46 (0.88) 0.17 0.68

After outdoor physical activity you feel.
Physical well-being 4.54 (0.99) 4.69 (0.48) 0.29 0.59
Psychological well-being 4.54 (0.97) 4.54 (0.66) 0.01 1.00
Lessening of anxiety 4.41 (1.00) 4.38(0.87) 0.02 0.95
Lessening of stress 4.43 (1.00) 4.46 (0.66) 0.02 0.90
Personal satisfaction (physical) 4.44 (1.06) 4.62 (0.51) 0.32 0.57
Mood improvement 4.52 (0.99) 4.38 (0.77) 0.20 0.65
Fatigue 2.67 (1.29) 3.46 (1.27) 3.89 0.05
General well-being 4.56 (0.96) 4.85(0.38) 1.08 0.30
How do you consider your physical health? 3.67 (0.89) 3.77 (0.60) 0.27 0.61
How do you consider your mental health? 3.89 (0.77) 3.77 (0.87) 0.10 0.75

Note: SD= standard deviation, p=p-value.

VN,

Only three items (“I prefer to do outdoor physical activity”, “Tax dollars should be spent on
nature parks” and “I enjoy talking with neighbors at local nature parks”) showed significant
differences. Men had higher scores in the first two items (men 4.92 + 0.28 and 5.0 = 0.00,
women 4.37 + 0.94 and 4.48 + 0.88) and women had higher scores in the item “I enjoy

talking with neighbors at the local nature park” (women 3.39 + 1.23, men 2.54 + 1.27).
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11.4 Discussion

NW is a particular kind of walking in which specially designed poles are used and actively
involve the upper body and arms [401]. In recent years, it has gained popularity worldwide
as a health-promoting activity [389]. NW is frequently recommended for the elderly with
chronic diseases. Despite the evidence, there are few studies on the effects of a period of
NW training for the nonclinical middle age and elderly population, for which, considering
the efficacy of this activity it is important to have indications.

The main aims of the present study were to evaluate the effectiveness of a period of NW
training in a healthy middle-aged population and evaluate the appreciation in doing outdoor
PA. Regarding the first goal, men and women showed different effects. Women showed a
significant decrease in fat parameters, as skinfolds, calf fat area FM and %F and in hip
circumference. In addition, the arm muscle area increased. Men showed a significant
decrease only in a skinfold, in FM and %F. Both men and women presented a significant
increase in lower body strength, and women showed an increase also in the six-minute
walking test.

Regarding the previous literature about the positive effects of NW, several studies showed
that NW influenced more the cardiorespiratory fitness than the normal walking, because of
the use of poles that involved a higher amount of muscle mass [401]. NW has positive effects
on chronic diseases such as diabetes or obesity, by benefits the resting heart rate, blood
pressure, maximal oxygen consumption, exercise capacity and quality of life [398,400,402].
Most of the participants to the studies about this kind of physical activity were mid to older
aged men and women from the clinical population (diabetes, cardiovascular disease,
muscle-skeletal conditions, Parkinson’s disease, etc.) [404—412]. Only two studies

considered the nonclinical population, but both populations consisted of elderly women
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[400,413]. Both studies compared the efficacy of a period of NW and walking training, but
women in the study by Figarde-Faber et al. were obese and middle-aged and in the study
by Kukkonen-Harjula et al. were sedentary and aged 50-60 years [400,413]. The results of
the two studies are in contrast, because in the first the authors found that within the same
walking time, the use of NW poles provided an increase in the intensity and of the energy
expenditure. On the contrary, Kukkone-Harjula et al. showed that NW did not improve
upper body muscle strength more than walking and, in addition, they assumed that the
poles in NW, used as a support, reduced the training effects on lower extremities [413].
However, in both studies, NW emerges among the safest kind of physical activity
[400,413,441]. In fact, Kukkonen-Harjula et al. found that injuries rate of NW and walking
(1.4 NW and 1.9 walking) were lower than that of other kind of activities (volleyball,
swimming, tennis, lifestyle activity, etc.) [413]. So, walking and NW were among the safest
kinds of activity [441]. Figarde-Fabre et al. found that the obese women of their study
increased their stability thanks to the use of the poles [400]. This is an important feature of
NW, that can be practiced with a very low risk of injury and as a primary kind of prevention.
The results of Kukkon-Harjula et al. are partially in contrast with the results of the present
study [413]. In fact, similarly to the study by Kukkon-Harjula et al. we found no significant
differences in the handgrip test, but a significant decrease in the arm’s skinfolds and an
increase in the arm’s circumference were observed in our study [413]. Maybe the period of
three months is too short to observe significant change in upper body muscle strength, but
it may be a sufficient time to observe changes in the body composition of the arm. This is in
line with previous studies which showed that NW is a more complete activity than normal
walking, due to the use of poles that involve the upper part of the body [403,442—-444]. In

addition, all the participants showed on average an increase in the number of squats done
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in 30 s, and this could be linked with an increase in the strength of the lower body. This
result is in line with other previous studies [444,445]. Regarding the last physical test,
women did more meters in the post training six-minute walking test, showing an increase
in capacity of resistance. This could be linked to the result of Figarde-Fabre et al., which
found that the subjects perceived the NW as less demanding than the walking without the
poles [400]. This could be a positive aspect, because could drive people to continue physical
activity for a longer period and to be more active. For this reason, NW could also be
considered a primary kind of prevention.

Usually, for middle-aged people, the more common kind of physical activity proposed is
walking and resistance training, because they reverse the adverse effects of aging in cellular
integrity and function [420,428,446]. Resistance training improve bioimpedance
parameters and induce changes in cellular volume and cellular potential [419,421,428,446].
As regards the phase angle, a significant increase was observed both in women and in men,
in accordance with the results of resistance training. Several studies have considered the
phase angle and its relationship with the health status; in particular, the increase in this
parameter was associated with an increase in strength and the alteration in cellular
membrane integrity or body fluid or a combination of both [426,447]. So, NW could be
considered a “protective” activity for the aging process. In addition, Takeshima et al.
compared the effects of NW, conventional walking and band-based resistance exercise in
older adults [445]. They observed that conventional walking only improves
cardiorespiratory fitness and the resistance training improve muscle strength, so NW could
be a combination of the two kind of activities and provide improvements to each of those
components [445]. In addition, performing NW take less time than performing the same

amount of conventional walking with additional resistance training sessions. Some studies
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showed that NW increased also the stability and the dynamic balance, which is an important
aspect, especially considering the aging process [405].

Regarding the second goal of the study, the first thing to consider is that the popularity of
this sport has increased a lot in the last ten years and mainly in this last two years, may be
due to the SARS COVID-19 pandemic situation. To contain the virus diffusion, the Italian
Government enforced quarantine and after this period there was increasing research for
outdoor activities, considered safer than the indoor [448]. However, NW could be
considered an easily accessible and universal kind of activity. In fact, NW, such as walking,
is a universal form of physical activity that is appropriate regardless of sex, ethnic group,
age, education or income level. It does not require expensive equipment (poles are cheaper
than other kinds of sport equipment), special skills or special facilities. In addition, it is a kind
of outdoor physical activity and several studies have highlighted a relationship between
exposure to the natural environment and better health perception [66]. Experimental
research suggested that performing physical activity in nature has additional benefits in
comparison with compared to doing it in an indoor environment and, in addition, exposure
to nature could prove restoration from stress and mental fatigue [252,441]. This is in line
with the results of the present study. In fact, participants appreciated the activity and the
fact that it was done outdoors, enjoying the contact with nature. In addition, participants
showed a good well-being after the practice of NW, with a decrease in anxiety and stress.
NW also represents the possibility of enhancement of social interaction and to improve
improving social cohesion in the community [442—445]. This could be an important aspect,
especially for women. According to Richardson et al. one of the motivations reported by
women for the non-use of the park s the fear for their safety [250]. This could in part explain

the lower preference of the women of this study, to do outdoor physical activity in

186



comparison with men. Men tended to agree more with the use of tax dollars on nature park.
This disagrees with a previous study that suggested that women were more sensitive in the
importance of neighborhood [13,269,270]. However, the sample of men of the present
study was small and make generalized interpretations difficult. Generally, the total score of
the attitude towards green urban space was high and in line with a previous study [449].
As a conclusion, considering the results in the present study, NW seemed to be a good,
complete and safe kind of activity. The practice of NW has several benefits, not only for
clinical populations, and it could be considered as a primary preventive kind of activity. In
addition, it is an easy kind of physical activity that everyone could practice and could
improve social interaction and cohesion.

The present study has some limitations that should be addressed. Three months of
intervention can be considered a relatively short period. Therefore, it is necessary to
determinate whether the results would differ over a longer timeframe (six months or a
year). Additionally, the intensity of the training was decided a priori, and it is possible that
for some participants the intensity was too low. For future research it might be useful to
use other methods to monitor the intensity of training, such as VO2max. The training
intervention did not consider diet. Participants were asked to not change their diet habits,

but for future research it will be an important aspect to consider.
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12. Study 9: Evaluation of the effectiveness of a Nordic walking and an indoor training
program: Anthropometric, Body Composition and Functional Parameters in the Middle-

aged Population

The present manuscript is under review in European Journal of Investigation in Health,
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Grigoletto A., Mauro M., Toselli S.

Keywords: anthropometric characteristics, body composition, indoor training, Nordic walking,

outdoor training, physical activity, physical test

Overview

The aim of the present study was to compare the effects of a period of outdoor training
(Nordic walking, NW) with indoor resistance training in a non-clinical population on
anthropometric characteristics, body composition and functional parameters. Both types of
physical activity determined significant improvements after the training period: both the
samples presented a significant decrease in fat parameters (fat mass and percentage of fat
mass) and a significant increase in two physical tests (6’minutes walking and squat test).
Considering the two sexes separately, women who performed NW showed a higher decrease
in fat parameters than women who practice indoor resistance training. In men, the practice

of NW caused a higher increase of phase angle and a significant displacement in BIVA graph.
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12.1 Introduction

Several factors influence the participation in PA and greater attention has recently focused on
the role of the environment in promoting PA [166,450]. Green spaces seem to be an optimal
environment for exercise, due to safety, accessibility and attractiveness of this place [163]. In
fact, several observational studies have searched to establish whether a relationship between
green spaces and PA exists [166]. However, the studies in this area are still missing and far
from conclusions [113]. In fact, in a systematic review demonstrated the paucity of high
guality evidence of the studies carried out so far, and the necessity of further research in this
area [177]. At the moment, it is not possible to establish if PA carried out in green space is
more effective than indoor PA in producing physical, physiological and motor changes in the
participants. At this purpose, the analysis of body composition can provide useful information,
since it is an indicator of health, nutritional status and functional capacity [451]. In the last
years, the analysis of body composition by bioelectrical impedance analysis (BIA) has become

one of the most used method, due to its easy use, precision and accuracy [416—-418].

Identify what is the best type of activity to achieve the most efficient improvements in body
composition and physical parameters represent an important goal for middle-age population.
To our knowledge, there are no studies which compare the effectiveness of indoor and
outdoor PA on body composition and physical parameters in Italy. NW is an easy type of PA
which is usually proposed for clinical population and for elderly, but that shows several
potential benefits also for nonclinical population [452]. Resistance training is a kind of PA
which can maintain a good health condition and reverse the adverse effects of aging on
cellular integrity and function [419]. So, the aim of the present study was to value the efficacy
of a period of three months of training in outdoor (in particular, Nordic walking, (NW)) and

indoor (resistance training) environment in healthy middle-age population.
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12.2 Materials and Methods

12.2.1 Study design and participants

This is a follow-up study design that comprehended 3 months of PA (NW as outdoor PA and
resistance training as indoor PA) and two measurements, at baseline and after the training
programme. Recruitment occurred thanks to two sport society: “Nordic walking in Italy”,
specifically with the headquarter of Venice, and “Arca” based in Mirano (VE). Nordic walking
in Italy does activities throughout the province of Venice, in the city parks, along the banks
and always in the open air. They manage different walking groups in Mestre, Marghera, Spinea
and Martellago. Instead, Arca is based in Mirano (VE) and does activities in the school gym of

the municipality. The inclusions criteria were:

e Do not have a chronic disabling disease,

e Do not be bedridden institutionalized or hospitalized,

e Beindependently mobile without requiring human assistance or the aid of devices
such as crutches, walkers etc,

e to be without amputations,

do not have pacemaker or the presence of chronic metabolic diseases.

After a preliminary explanation of the study protocol, a total of 114 subjects decided to adhere
to the study. Twelve people did not complete the period of training, so they were excluded
from the study. Therefore, the sample was finally composed by 102 participants who did both
the measurements (before and after the training period). NW participants were 77 and indoor
group was composed by 25 people. The mean age of the whole sample was 58.17+9.66. All
participants signed an informed consent to participate in the study. The study was approved

by the Bioethics Committee of University of Bologna (prot. N. 022254).
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12.2.2 Intervention training programs

Participants were engaged in two training sessions of about 60 minutes each for two times a
week. Every training session was composed by 10-minutes of warm-up, 45-min of main part
and of 5 minutes of stretching exercise. For the NW, three instructors followed the groups in
different parks, proposing the same kind of training to the different groups, with the same
kind of intensity. For the indoor training, the same instructors followed all the groups and

proposed the same kind of resistance training, with the same kind of intensity.

12.2.3 Anthropometric characteristics

The methodology carried out for the anthropometric measurements is reported in chapter 11,

point 11.2.3, page 174.

12.2.4 Body composition

The methodology carried out for body composition assessment is reported in chapter 11,

point 11.2.4, page 175.

12.2.5 Physical test

Three physical tests were conducted by participants. The procedure used for physical tests are

described in chapter 11, point 11.2.5, page 175.

12.2.6 Statistical analysis

The analysis was performed with Stata (software for Windows 10, version 17 (Publisher:
StataCorp. 2021. Stata Statistical Software: Release 17. College Station, TX, USA, StataCorp
LP). Descriptive analyses were performed, and each result was reported as the variable Mean+
Standard deviation (SD) at the two different times (baseline and after three months of PA). To

check the normal distribution of the variables, the Shapiro-Wilk test was carried out. A
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transformation function (natural logarithm) was applied to reduce curve skewness if variable
data did not distribute as a Gaussian curve. In addition, the analysis of variance (ANOVA for
repeated measurements and two-way ANOVA) was carried out to assess the differences
between baseline and after three months of training and the differences between the two
types of training program. The Hoteling’s test was performed to observe eventually

differences in the BIVA representation.

Statistical significance was set a <0.05.

12.3 Results

12.3.1 Baseline characteristics of the participants

The largest part of the sample was composed of females (70, 69.3%) and their mean age was
56.9616.64 years. Men who participated in the study (31, 36.7%) were older than women

(61.30£8.37).

Table 1 reported the differences connected to sex in the kind of training performed (NW or

indoor activity).
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Table 40. ANOVA for repeated measurement and two-way ANOVA divided for sex for anthropometric characteristics, body composition and physical tests.

Women Men
Indoor NW NW vs | Indoor NW NW vs |
Variables MeantSD t MeantSD T T MeanzSD t MeantSD T T
P P P P P P
Weight, kg Baseline 59.88+£10.69 1.89 Baseline 65.65£11.69 -0.33 3.40 Baseline 78.40+7.06 -1.36 Baseline 84.58+8.99 -0.65 0.57
After 3 months 63.41+£14.00 0.063  After 3 months 65.34+£12.05 0.739 0.070  After 3 months 76.20+7.80 0.533  After 3 months 83.86%7.53 0.915 0.458
BMI, kg/m2 Baseline 22.54+3.57 1.46 Baseline 24.01+3.80 -1.28 3.53 Baseline 24.99+1.66 -1.30 Baseline 27.19+3.02 -0.58 0.55
After 3 months 23.9615.63 0.149  After 3 months 23.3945.03 0.204 0.065  After 3 months 24.29+1.98 0.572  After 3 months 26.97+2.81 0.937 0.466
Triceps,mm Baseline 16.07+3.87 0.28 Baseline 20.55+3.43 -2.49 1.86 Baseline 9.80+5.33 1.14 Baseline 16.81+4.86 -0.83 1.99
After 3 months 16.36%3.86 0.780  After 3 months 19.2943.85 0.015 0.178  After 3 months 11.60+3.34 0.669  After 3 months 15.90+4.31 0.840 0.169
Biceps,mm Baseline 14.64+5.30 -1.29 Baseline 12.57+4.62 -2.52 0.00 Baseline 10.00+3.86 -0.26 Baseline 10.81+3.09 -0.24 0.01
After 3 months 13.2945.75 0.200  After 3 months 11.25+4.62 0.014 0.976  After 3 months 9.7047.31 0.993  After 3 months 10.62+4.09 0.995 0.938
Subscapolar, Baseline 15.00+3.09 0.70 Baseline 17.0016.54 -4.37 6.67 Baseline 15.30+3.43 1.24 Baseline 20.90+4.65 -3.60 9.34
mm After 3 months 15.7943.26 0.485  After 3 months 14.55+4.66 <0.00 0.012  After 3 months 16.70+2.75 0.609 After 3 months 17.1444.52 0.006 0.005
1
Suprialiac, mm Baseline 18.71+4.89 -0.06  Baseline 19.0546.40 -1.23 0.24 Baseline 21.30+4.16 -0.57 Baseline 22.81+4.88 -0.83 <0.00
After 3 months 18.64+4.98 0.952  After 3 months 18.32+5.34 0.224 0.622  After 3 months 20.50+4.09 0.940 After 3 months 22.00+4.51 0.838 1
0.995
Supraspinal, Baseline 18.86+5.32 -1.07  Baseline 18.42+6.07 -2.42 0.02 Baseline 20.60+5.10 -1.27  Baseline 21.57+5.86 -1.80 <0.00
mm After 3 months 17.50%4.72 0.289  After 3 months 16.8945.98 0.018 0.900 After 3 months 18.50+4.67 0.586  After 3 months 19.5246.78 0.394 1
0.979
Medial calf, mm  Baseline 17.88%7.23 -1.68  Baseline 17.6313.44 -1.43 0.74 Baseline 11.30+2.87 0.37 Baseline 12.57+4.32 0.08 0.07
After 3 months 15.4345.17 0.098  After 3 months 16.5846.00 0.158 0.392  After 3 months 12.00+1.05 0.982  After 3 months 12.68+7.00 0.987 0.795
Lateral calf, mm  Baseline 13.64+4.65 -0.05 Baseline 12.57+4.32 -1.11 0.20 Baseline 9.50+2.27 1.23 Baseline 8.32+2.68 -0.68 1.96
After 3 months 13.57+3.99 0.959  After 3 months 12.68+7.00 0.272 0.655  After 3 months 10.00+2.11 0.612  After 3 months 8.1040.12 0.904 0.172
Arm Baseline 25.70+3.13 0.87 Baseline 28.38+3.55 2.81 0.24 Baseline 28.83+2.21 0.77 Baseline 30.08+1.97 1.47 0.12
circumferences,  After 3 months 26.08+3.08 0.386  After 3 months 28.97+3.45 0.006 0.626  After 3 months 29.23+2.03 0.868  After 3 months 30.13+3.48 0.466 0.729
cm
Contract arm Baseline 26.2313.14 0.90 Baseline 29.4413.42 0.44 0.37 Baseline 30.26%£2.11 -1.24 Baseline 32.09+2.42 -0.25 0.77
circumferences, After 3 months 26.60+3.12 0.372  After 3 months 29.54+3.40 0.661 0.546  After 3 months 28.65+7.00 0.606  After 3 months 31.87+2.46 0.994 0.386
cm
Waist Baseline 80.49+48.27 -0.93 Baseline 79.66+£11.58 -1.28 0.06 Baseline 95.69+6.07 -0.52 Baseline 96.5619.53 -1.28 0.09
circumferences,  After 3 months 78.79+6.98 0.357  After 3 months 78.49+12.17 0.203 0.800 After 3 months 94.85+4.65 0.953  After 3 months 95.14+9.42 0.584 0.770
cm
Hip Baseline 98.53+7.28 -1.16  Baseline 101.94+8.69 -2.63 0.02 Baseline 100.69+5.29 -1.18 Baseline 104.68+4.82 -0.43 0.53
circumferences,  After 3 months 97.45+6.17 0.248  After 3 months 100.71+8.78 0.010 0.892  After 3 months 99.84+4.15 0.642  After 3 months 104.46+4.44 0.972 0.472

cm
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Calf
circumferences,
cm
Resistance
Reactance
PhA

FM, kg
FFM, kg
%F

TUA, cm3
UMA, cm3
UFA, cm3
TCA, cm3
CMA, cm3

CFA, cm3

Right handgrip

Left handgrip

6 minutes
walking test, m
Squat test, n

Baseline
After 3 months

Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months

Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months

31.43+£7.09
34.14+3.41

579.56+78.25
555.60+82.39
60.45+£11.93
52.966.99
5.82+0.53
5.51+0.59
15.75+6.76
14.28+6.02
45.06+4.63
43.00+11.03
25.2916.76
23.0816.17
53.31+13.73
54.85+13.65
34.72+11.43
35.63+£11.28
18.59+4.65
19.22+4.81
82.36+30.20
93.63+18.79
60.84+25.88
70.22+12.95
21.5246.50
23.41+8.04
22.99+4.61
23.93+4.48

23.64+4.38
24.00+4.24
460.60+£50.77
481.61+63.52
14.36+2.76
18.50+3.92

1.92
0.060

-1.01
0.318
-3.16
0.003
-0.96
0.340
3.30
0.002
0.63
0.530
0.96
0.041
2.37
0.021
0.86
0.391
0.36
0.723
2.49
0.015
1.82
0.073
0.78
0.436
0.99
0.328

0.27
0.791
1.25
0.215
3.37
0.001

Baseline
After 3 months

Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months

Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months

36.58+2.62
35.6245.17

527.61+73.84
510.97+68.28
57.18+7.15
56.30+9.13
6.27+0.94
7.06+1.46
24.48+6.30
23.06%7.07
41.17+5.82
41.16+8.33
36.85+3.57
35.46%3.76
65.10+16.67
66.55+18.55
38.99+11.35
41.78+12.01
26.1146.72
24.77+7.95
107.06+15.48
105.18+18.13
74.92+11.76
71.72+21.91
32.14+6.01
27.7216.01
25.89+6.00
26.05+5.80

25.41+4.96
25.44+5.70
540.36+70.52
577.53+66.10
15.58+3.80
17.45+3.71

-1.46
0.149

-0.86
0.392
-0.66
0.510
3.87
0.000
-0.84
0.406
-0.02
0.988
-4.24
0.000
0.73
0.465
2.55
0.013
-1.52
0.134
-0.83
0.408
-1.24
0.219
-3.66
0.000
0.51
0.614

0.19
0.849
4.50
0.000
2.83
0.006

5.62
0.021

0.18
0.675
5.61
0.022
7.85
0.007
11.06
0.001
0.33
0.569
7.58
0.008
3.19
0.078
0.14
0.712
0.99
0.323
6.77
0.011
4.77
0.032
5.47
0.022
0.42
0.521

0.02
0.881
0.86
0.358
2.84
0.097

Baseline
After 3 months

Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months

Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months

36.75£1.92
36.92+1.76

452.00+38.43
442.72+41.92
57.37+8.52
57.23+10.23
7.27+0.88
7.44+1.12
15.28+4.50
14.57+4.08
63.12+3.59
60.73+8.96
19.22+4.19
18.43+3.68
66.53+10.35
68.3249.55
53.2319.86
52.5049.32
13.30+7.27
15.82+4.65
107.79+10.97
108.75+10.10
89.60+11.02
89.40+9.25
18.19+3.97
19.35+2.66
40.20+7.94
40.20+7.64

38.00+6.70
38.70+6.58
592.00+48.76
644.00+82.13
22.0046.73
24.1045.53

0.10
0.998

-0.45
0.968
-0.06
0.988
0.45
0.968
-0.87
0.818
-1.34
0.545
-0.85
0.831
0.48
0.964
-0.25
0.994
1.13
0.677
0.13
0.999
-0.03
0.978
0.44
0.970
<0.00
1
1.000
0.67
0.906
2.08
0.183
1.52
0.440

Baseline
After 3 months

Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months

Baseline
After 3 months
Baseline
After 3 months
Baseline
After 3 months

38.15+3.01
37.1046.40

488.03+52.69
473.74174.65
52.524+9.98
57.11+8.97
6.36+1.40
7.49+1.23
32.00+4.50
30.29+3.89
53.01+5.42
54.06%5.21
37.57+2.66
35.9043.10
73.368.06
74.36%15.59
49.85+8.73
53.39+10.30
23.5146.11
21.97+8.36
117.22+18.65
113.13+£29.64
90.06+14.56
89.26+26.80
27.16%7.82
23.88+7.69
42.83+10.34
42.25+9.93

41.90+8.54
41.29+8.61
531.98+95.20
562.73+67.90
14.00+3.57
17.3543.63

-0.92
0.793

-0.86
0.826
231
0.125
331
0.017
-2.95
0.031
0.83
0.839
-2.56
0.072
0.37
0.982
1.24
0.607
-0.20
0.997
-0.80
0.852
-0.19
0.998
-1.79
0.299
-0.39
0.979

-0.86
0.823
1.74
0.322
3.43
0.010

0.37
0.548

0.04
0.850
2.27
0.146
3.59
0.073
0.97
0.332
2.48
0.126
0.62
0.439
0.03
0.864
0.85
0.364
l1.61
0.215
0.33
0.572
0.01
0.936
1.95
0.174
0.05
0.823

1.09
0.305
0.48
0.493
0.54
0.467

TUA= total upper arm area, UMA= upper arm muscle area, UFA= upper arm fat area, TCA= total calf area, CMA= muscle area of the calf, CFA= fat area of the calf
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12.3.2 Effects of three months of training

Table 40 shows several significant differences induced by the two types of training. Indoor group
presented a statistically significant decrease in FM and %F. In addition, participants of the indoor
activity showed a statistically significant increase in the two physical tests: 6" minutes walking and
squat test. Instead, NW group presented a statistically significant decrease in subscapular and
supraspinal skinfolds, hip circumferences, FM, %F and CFA and a statistically significant increase in
PhA, UMA, 6’ minutes walking test and squat test.

Considering the comparison of the two group, people who practiced NW had a higher decrease in
the values of triceps and subscapular skinfolds, FM, %F and CFA than people who did indoor activity.
On the contrary, total calf area showed a significant higher decrease in NW group in comparison
with the indoor group. The calf circumference and the reactance showed a reverse trend. In fact,
people of the NW group showed a decrease of the parameters and people of the indoor group
presented an increase of the values.

Considering the women sample who participated in indoor activity, a statistically significant
decrease was observed in medial calf skinfold, in reactance, FM and %F. Furthermore, they

presented a statistically significant increase in TUA, TCA and squat test.

Women of the NW group showed a statistically significant increase in arm circumference, PhA, UMA,
6’ minutes of walking and squat test. In addition, they presented a statistically significant decrease

in triceps, biceps, and supraspinal skinfolds, hip circumference, FM, %F and CFA.

In women, the comparison between the groups of activity showed a significant higher decrease in
subscapular skinfold, FM and %F in those who practiced NW than in the indoor group. The PhA

presented a significantly higher increase in the NW group than in the indoor group. The TCA and
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CFA showed a reversed trend: NW women presented a decrease of the values and indoor group an
increase.

As regards men, indoor training group showed no significant difference between baseline and after
three months of PA, while the men who participated in NW activity presented a significant decrease
in subscapular skinfold, FM and %F. Indeed, they showed a statistically significant increase in PhA,
and in squat test.

As a consequence, the men sample of NW showed a significant higher decrease in the subscapular
skinfold and a significant higher increase in the PhA than indoor group.

12.3.3 Effects of NW and indoor training on BIVA parameters

The BIVA analysis showed significant difference in body composition at baseline and after the three
months of training, both in women doing indoor training (Figure 1) and men doing NW (Figure 4).
Women who did indoor training and men who did NW showed a change in vector length after the

period of training, indicative of a change in hydration.
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Figure 11. R-Xc and paired graphs for the multivariate changes in classic resistance and reactance are shown in the
indoor and NW women group. On the left bioimpedance data are plotted on the tolerance ellipses of the reference
population. On the right panels, mean vector displacements with 95% confidence ellipses and results of the Hotelling’s
T2 test are shown.

Women who did indoor PA showed a reduction in vector length after the period of training,
indicative an increase in hydration and the paired one sample Hotelling’s Test?indicated a significant
difference in the mean vector between the first measurement (baseline) and the second
measurement (after three months) (p<0.001). Women who did NW showed no significant changes
linked to hydration and cellularity. Also, the paired one sample Hoteling’s T? indicated no significant

difference between the two measurements.

197



INDOOR

s 5
70 - E
G5 1nleTant e N
75% oerance (&]
60 - 0% 1lerance -« 10
L Baxtading E ]
—a- Afterthree monihs %
50 .
E ; \ 5 J
i P J
E 40 4 /
D IIII.I .I. f-
I" .'l'--h_-..'-.\_ .F'l I' I| |—r'r—|—r—r-|—r—l—r—|—r'.'—'9' { ™r T e e rerer
= 30 {1~ -150  -100 -50 50 100 150
x [ L7 /)] dR/H, Chm/m
20 | % LA 5
Y, 1
*L- r- Ted &
10 - ] FeL1
-10 ::;.i:
0 ——r— : r——
0 100 200 300 400 500 600 70O
R/H, Chm/m -15 4
NORDIC WALKING
€ 154
70 :E:
— 8%, [olerance O
75% lolerance - 10 -
0% Iowerance ==
50 m- Badeling ﬁ
i ARer theee monihs =
50 - 5
E Al
E 40 Ll
= II-"r J ."I. | r T T 1
9 e S 1] -150 -100 -50 100 150
5 % ey dR/H, Ohm/m
2 | Lt /17
AN S
20 /“.- ," v
N Tell2
i 0] @
/” D=0.62
0+ : - ,
0 100 200 300 400 500 600 70O =15 -
R/H, Ohm/m

Figure 12. R-Xc and paired graphs for the multivariate changes in classic resistance and reactance are shown in the
indoor and NW men group. On the left bioimpedance data are plotted on the tolerance ellipses of the reference
population. On the right panels, mean vector displacements with 95% confidence ellipses and results of the Hotelling’s
T2 test are shown.

Men who did indoor PA did not show significant changes in hydration and in the presence of soft
tissue. Also, the paired one sample Hoteling’s T? indicated no significant difference between the two
measurements. Men who did NW presented an increase in the vector length, indicate an increase

of hydration and a displacement in increase in the ratio of intracellular and extracellular water. The
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paired one sample Hotelling’s T? indicated a significant difference in the mean vector between the

first measurement (baseline) and the second measurement (after three months) (p<0.001).

12.4 Discussion

In Italy only the 31% of adult population reported having a physically active job and there is an
increasing in the prevalence of obesity [319,327]. Understand how to motivate people to spend
more time participating in PA is an important goal [177]. One of the possible factor that could
influence participation in PA is the use of natural environment, that offers a safe, accessible and
attractive place for exercise [163]. However, studies in this area is young and even if they have
presented an increase during the last years, they are far from conclusive [113]. For this reason, the
aim of the present study was to evaluate the effectiveness of a period of three months of training
in outdoor (NW) and indoor (resistance training) in healthy middle-aged people. To our knowledge,
there are no studies which consider the comparison between the two types of training (NW and
indoor training) on body composition and physical motor characteristics. NW is a particular type of
walking in which participants use specially designed poles to actively involve the upper body and
arms [401]. In recent years, it has gained popularity worldwide as a health-promoting activity [389].
NW could be considered a total body version of walking, with a greater body muscle activity due to
the use of the poles and potentially enhanced physical fitness benefits [400,401]. Fritshi et al., in
their systematic review , observed that most of the participants in NW activity were mid to older
aged people, with several chronic diseases [402]. According to this systematic review, NW has
several important benefits for the population, such as resting the blood pressure and heart rate,
increasing exercise capacity, quality of life and maximal oxygen consumption [403]. For these
reasons, NW is suitable for prevention. Resistance training is one of the most used type of PA and
in addition it has the potentiality to help people to maintain a good health condition and reverse

the adverse effects of aging on cellular integrity and function [419]. Westcott, in his systematic
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review, found that resistance training has several potential positive benefits for the population
[453]. In fact, the author reported improvements in physical performance, movement control,
walking speed, functional independence and may assist prevention and management in several
chronic diseases [453]. In addition, resistance training improved cardiovascular health and increase
in bone mineral density [453]. Although both the two types of PA potentially could have positive
changes after a period of training but they need other research to reveal optimal dose-response

relationship [454].

In the present study, considering the whole sample the three months of NW and indoor trainings
showed positive effects: in both the activities a significant decrease in FM and %F and a significant
increase in 6’ minutes walking and squat test were observed. This represents a positive aspect,
which could be linked to an increase in the strength of the lower body and to an increase in capacity
of resistance. This is partially in contrast with a previous study about NW which assumed that the
use of poles, used as a support, reduced the training effects on lower extremities [413]. Having more
strength and resistance could drive people to continue PA for a longer period and to be more active
[452]. Previous study also showed a significant increase in handgrip strength, in contrast with the
results of the present study [413,455]. Maybe the period of three months was too short to observe
significant change in upper body muscle strength. In addition, the whole sample of NW showed
significant decrease in other parameters such hip circumference. Regarding the comparison
between the two groups, NW group seemed to have more positive effects. In fact, NW had higher
decrease in several parameters connected to body fat (triceps, and subscapular skinfold, FM and
%F) and a higher increase in PhA. The increase in this parameter is generally associated with an
increase in strength (in this case of the lower body) and alteration in cellular membrane integrity or
body fluid or a combination of both [447,456]. This aspect is important, because muscle strength is

recognized as a good predictor of adverse health outcomes [457]. Women presented a higher
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number of significant changes than men after the period of training. Even in this case, women in
both groups showed a significant decrease in FM and %F and a significant increase in squat test.
Comparing the values of FM and %F, NW group showed significantly higher decreases than indoor
group. Similarly, men who did NW showed a higher decrease between the baseline and after the

three months of training in comparison to indoor resistance group.

It should be highlighted that, both in women and in men the NW group a showed a higher significant
increase in PhA. This result indicates the promotion of additional positive effects on cellularity cell
size and integrity in cell membrane. The PhA changes highlighted are in line with the result of
previous studies [428,458]. Several studies have considered the PhA and its relationship with the
health status and it is an important factor to prevent the aging process [447,456]. So, NW could be
considered as a “protective” type of activity. Considering BIVA, women who practice indoor
resistance training and men who practiced NW showed a significant vector displacement in the BIVA
graph. The men group of NW presented a significant increase in soft tissue indicative of a better
cellular health, that could be link to a preserving action for muscle mass [425]. So, it seems that for
men the NW training could be more effectiveness than indoor resistance training. At the same time,
women who did indoor training showed a significant decrease in the ICW/ECW ratio, that could be
due both to a reduction of R (body fluid change) and Xc (link to the decrease in cell membrane
health). These changes may be due to change in nutritional habits during the intervention period,
an aspect that have not been monitored and that could have caused a disparity changes in R and
Xc, as reported in previous studies [455,459]. The present result partially contrasts with a previous
study, which found significant improvement in BIVA parameters and in fat parameters after a
resistance training period [446]. In the present study, women who participated indoor resistance
training showed a significant decrease in FM and %F, according to the previous study, but not in

BIVA parameters. This could also be linked to the period of training: Fukuda et al. (2016) found a
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significant increase in BIVA parameters after a period of six months of resistance training [446]. So,

probably, three months of training are too few to observe significant changes in BIVA parameters.

A previous study compared the effects of conventional walking, NW and resistance training in older
adults [445]. The results showed that walking improves cardiorespiratory fitness, the resistance
exercise improve muscle strength, and the NW is a combination of the two types of activities and
provide improvement to both components [445]. Performing NW take less time than performing
the same amount of walking with additional resistance training sessions. Experimental research
suggested that performing activity in nature has additional benefits in comparison with compared
to doing it in an indoor environment [252] and, in addition, exposure to nature could prove
restoration from stress and mental fatigue [442]. A higher long-term adherence to exercise
participating was showed in outdoor PA by some studies than indoor exercise interventions [95—
97]. So, initiatives created to increase PA in green spaces are important also to improve social
networking and feelings of connectivity and companionship, improvement in self-esteem, an
increased appreciation of nature and a means of escape from modern life. The present study has
some limitations that should be addressed. The period of training of three months could be
considered relatively short. It could be interesting to extend the period of training, to six months or
a year, to determinate if the results could be different. In addition, the sample size was limited, it
could be interesting for future research to include more participants and with a more similar
distribution between women and men. In addition, participants were not asking information about

diet and alimentary behaviour. So, for future research it will be an important aspect to consider.
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13. Study 10: Women Walking over 65: results of a pilot study

Manuscript in preparation

Keywords: Anthropometric measurements, body composition, elderly, outdoor physical activity,

walking

Overview

Walking is a universal form of physical activity, and it does not require expensive equipment or
special skills. For these reasons, it is one of the more proposed kind of physical activity (PA)
initiatives. Such as other kinds of PA, it has several benefits for health, especially in older adults. The
present pilot study aimed to evaluate the effectiveness of a period of three months of outdoor

walking for eleven women over 65 years.
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13.1 Introduction

Walking is the easiest and the most popular way to remain active, so it is one of the major focuses
of the PA initiative. It is probably because of its accessibility that walking is a universal form of PA
which is appropriate regardless of sex, ethnic group, age, education, or income level. In addition,
walking does not require expensive equipment, special skill or special facilities. Walking outdoors at
least once a week has been associated with achieving more time spent in moderate to vigorous PA
than walking indoors and it also provides a means to participate in meaningful activities [213].
Walking is also important for elderly people. Limited walking is also effective in preventing falls and
fall injuries in older adults [214]. A meta-analysis of four studies that included walking reported a
44% reduction in fall injuries in the intervention group [460]. Therefore, the costs of medical care
are substantially lower in physically active adults and walking has the potential to reduce the
expenditure [211,217]. Walking also improves health, in fact, Wu et al. demonstrate that a walking
program activity could improve perceived fatigue, and another study, reported an improvement in
the happiness of the participants [218,460].

Aging is associated and accompanied by a decline in body composition and strength, which increase
the risk of age-related diseases, such as sarcopenia [137]. Inactivity seems to be a factor that
accelerates the decline in body composition and the decrease in body function, while regular
physical exercise can slow down these processes [137]. Consequently, the importance of exercise
for the elderly is evident [461]. Monitoring the body composition has become crucial to evaluate
the nutritional status and the functional capacity of elderly and middle-aged people [462].

This study was a pilot study, with the aim to evaluate the effectiveness of three months of walking
in a group, supervised and monitored for elderly people (through anthropometric measurements

and two physical tests) and the potential change in body composition. Walking in group could be

204



an important instrument to improve the PA in elderly people, to increase the cohesion and the
adherence in the PA practice.

13.2 Material and methods

13.2.1 Study design and participants

This was a pilot longitudinal study design with 3 months of follow-up and two measurements, at
baseline and after the training period. Recruitment occurred thanks to the sports association which
do activities in Vignola (MO, Italy) and to the general doctor. In accordance with the Municipality of
Vignola and the medicine sport association, the general doctor decided who to propose
participating to this activity. The study protocol was explained to the potential participants and who
voluntarily decide to participate were included. Participants had to meet the following criteria to
qualify for inclusions: (1) not having a chronic disabling disease, (2) not being bedridden
institutionalized, or hospitalized, (3) being independently mobile without requiring human
assistance or the aid of a device such as crutches, walkers etc, (4) be without amputations, (5) not
have a pacemaker or chronic metabolic disease. All participants signed informed consent to
participate in the study. The activity was completely free for participants and was conducted by
experienced graduates in Sports Sciences. In addition, in the walking group there were some “leader

walk” that helped people if they had difficulties and encouraged them.

The study was approved by the Bioethics Committee of the University of Bologna (prot. N. 022254).

13.2.2 Intervention training programs

The baseline was set at the end of April 2021 after the stop related to the pandemic situation in
Emilia-Romagna due to Covid-19, while the post-test was done in July 2021. Participants did two
weekly training sessions of 60 minutes each. Every training session included a 10-minute warm-up,

a 45-minute main part during which people marched in the park following their trainer, and the final
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5 minutes of relaxing and stretching exercises. The same instructor followed the group for the three

months.

13.2.3 Anthropometric characteristics

The methodology carried out for the anthropometric measurements is reported in chapter 11, point

11.2.3, page 174.

13.2.4 Body composition

The methodology carried out for body composition assessment is reported in chapter 11, point

11.2.4, page 175.

13.2.5 Physical test

Three physical tests were carried out. The procedure used for physical tests are described in chapter

11, point 11.2.5, page 175.

13.2.6 Statistical analysis

All statistical analysis were performed with Statistica for Windows, version 8 (Stata Soft Italia Srl,
Vigonza, Padua, ltaly). Descriptive analysis and independent Student t-test were used to assess
baseline characteristics and gender differences. Each result was reported as the variable Mean+
Standard Deviation (SD) at two different times (baseline and follow-up). The Shapiro-Wilk test was
used to check the normal distribution of each body composition and physical test variable. When
variable data did not distribute as a Gaussian curve, a transformation function (natural logarithm)
was applied to reduce the curve skewness. Longitudinal differences were calculated as baseline and
follow-up among groups for each variable, and mean + SD, paired Student’s test (t) and probability

(p) values were outlined. Statistical significance was set at p<0.05.
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13.3 Results

13.3.1 Baseline characteristics of the participants

Seventeen people decided to participate in this study, but five people did not complete the period

of training and were excluded from the study. So, 11 participants did both the measurements before

and after the period of training.

The mean age was 66.24+6.49 years and their characteristics are presented in Table 41.

Table 41. General characteristics of the sample, at baseline and at the follow-up

Pre post Diff T P
Variables
Height 1.60+0.04 - - - -
Weight, kg 65.68+11.95 64.90+11.88 0.77£0.75 3.40 0.007
BMI, kg/m? 25.52+4.35 25.21+4.30 0.30£0.30 331 0.008
Triceps sk, mm 19.09+3-01 20.2743.20 -1.1843.51 -1.11 0.291
Biceps sk, mm 11.72+43.23 11.18+3.74 0.55+3.56 0.51 0.622
Subscapolar sk, mm  14.45+4.48 15.73+4.11 -1.2743.35 -1.26 0.236
Suprialiac sk, mm 17.36+6.05 18.45+5.77 -1.0943.30 -1.09 0.298
Supraspinal sk, mm 18.18+4.94 18.73%4.15 -0.54+2.70 -0.67 0.518
Medial calf sk, mm 15.27+3.38 15.73£2.33 -0.45+2.66 -0.56 0.583
Lateral calf sk, mm 14.36+2.46 15.72+3.98 -1.36%2.25 -2.01 0.072
Arm circumferences, 30.1+4.39 39.40+3.24 0.70+1.61 1.44 0.180
cm
Contract arm 30.4914.43 29.75+3.47 0.75+£1.48 1.67 0.127
circumferences, cm
Waist 82.55+14.02 82.60+12.31 -0.25+8.89 -0.09 0.926
circumferences, cm
Hip circumferences, 105.11+10.19 98.87+22.40 6.28+20.45 1.02 0.332
cm
Calf circumferences, 32.7949.31 35.49+3.58 -2.7149.25 -0.970 0.345
cm
Resistance 579.98466.29 534.84+73.98 45.15+48.05 3.12 0.011
Reactance 53.73+10.66 53.34+9.27 0.39+8.47 0.15 0.881
Phase angle 5.4140.59 5.69+0.62 -0.28+0.89 -1.05 0.320
FM, kg 23.7345.90 23.9046.19 -0.17+1.16 -0.49 0.632
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FFM, kg 41.00+5.91 41.95+6.40 0.95+1.16 2.71 0.022

%F 35.80+2.93 36.421+2.91 -0.62x1.67 -1.24 0.244
TUA, cm? 73.53+22.41 69.58+15.75 3.9548.57 1.53 0.157
UMA, cm? 47.46+16.90 42.70+9.59 4.7618.38 1.89 0.089
UFA, cm2 26.0716.60 26.8816.71 -0.81+4.19 -0.64 0.535
TCA, cm? 96.63+22.62 101.21+19.87 -4.59116.76 -0.91 0.385
CMA, cm? 75.50+17.56 74.98+14.55 -2.47+13.14 -0.622 0.547
CFA, cm? 24.1246.40 26.2716.47 -2.1214.43 -1.59 0.142
Right handgrip 22.734£4.15 22.45+6.36 0.2743.16 0.29 0.781
Left handgrip 21.6316.75 21.6343.69 0+4.26 0.00 >0.999
Squat test, n 13.91+3.11 15.64+3.07 -1.73+£3.17 -1.81 0.100

Note. Diff= difference between the baseline and the follow-up, P= p-value, sk=skinfold, TUA=total upper arm area,
UMA=upper arm muscle area, UFA=upper arm fat area, TCA=total calf area, CMA=muscle area of the calf, CMA=fat
area of the calf

13.3.2 Effects of walking training on anthropometric characteristics

As regards the anthropometric characteristics (Table 41) significant differences between baseline
and follow-up were observed for weight and BMI. A little decrease in fat parameters (weight:pre-
65.68+11.95, post 64.90+11.88;, BMI:pre-25.52+4.35, post 25.21+4.30), and an increase in the FFM

(pre-41.0045.91, post 41.95+6.40) were observed.

13.3.3 Effects of walking training on physical tests

Regarding the physical test, no significant differences in both the handgrip test and the 30” squat

test (Table 41).

13.3.4 Effects of walking training on BIA

Regarding the BIA parameters, resistance presented a significant decrease after the period of

training (pre-579.98+66.29, post 534.84+73.98).
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Figure 14. Mean impedance vectors with confidence ellipses for baseline and follow-up, T=6.5, F=3.1, P=0.06, Mahalanobis D=1.09

Figure 12 and Figure 13 showed the BIVA position before and after the period of training. It is
possible to notice that, in mean, after the period of training there was a a reduction in vector length,
which indicates an increase in hydration. In addition, there was also a displacement in the left part

of the graph, which indicates an increase in cellularity.
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13.4 Discussion

Walking is the major focus of PA promotion initiatives for old people because it is a universal form
of physical activity which is appropriate regardless of sex, ethnic group, age, education, or income
level. It does not require expensive equipment, special skill, or special facilities, so it is easily
acceptable for a high proportion of the population [133,463]. In addition, walking emerges as the
safest kind of physical activity. Some studies found that the injury rate of walking (1.9) was lower
than that of other kinds of activities (swimming, tennis, lifestyle activity, etc) [400,413,441]. In a
systematic review by Hanson and Jones (2014), which included 42 articles, emerged the absence of
accidents or adverse events during the activity [464]. This could be an important aspect especially

for encourage old and elderly people to practice this kind of activity [441].

The main aims of the present study were to evaluate the effectiveness of a period of outdoor
walking training in a healthy elderly population on anthropometric parameters, body composition,
and functional parameters. Participants were measured twice, at the baseline and after three

months of walking.

At the follow-up, participants showed a significant decrease in weight and BMI and a significant
increase in FFM. These results are important because an excess of fat mass is correlated with a
higher cardiometabolic risk [457,462]. In addition, the age-related loss of muscle quantity and
strength results in a geriatric syndrome called sarcopenia [465]. So, the decrease in weight and the
increase in FFM could represent a protective factor against sarcopenia. In addition, muscle quantity
and strength were proposed as important factors to be considered to identify sarcopenia [457].
Participants also showed an increase in lower body strength, even if not significant This could be
linked to the duration of the interventions that could be too short to observe significant changes.

Previous studies have analyzed the efficacy of the group-based walking program and a review
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provides evidence that walking has health benefits over and above making people more physically
active [464]. Significant improvements were found in several measures of health: systolic and
diastolic blood pressure, resting heart rate, total cholesterol, VO2max, and quality of life for physical
functioning [212,214,466—468]. In addition, some studies found a significant decrease in body fat
and BMI, which is in line with the results of the present study [464]. The majority of the
interventions, included in the systematic review, were below international moderate activity
guidelines [469]. Also, mental health has several positive connections with walking. In fact, some
studies found a positive relationship between walking and a decrease in depressive symptoms, or

with perceived happiness, restorativeness, and naturalness [206,468].

As regards BIA parameters, the resistance presented a significant decrease after the period of
training, followed by an increase in the phase angle, even if it was not significant. Usually, for middle-
aged people, the more common kind of activity proposed is walking and resistance training, because
they reverse the adverse effects of aging on cellular integrity and function [110,428,461]. Resistance
training improves bioimpedance parameters and induces changes in cellular volume and cellular
potential [419,446]. These results are partially in line with the results of the present study. Several
studies have taken into account the importance of phase angle and its relationship with health
status [48,49]; in this case, the increase of this parameter was associated with a decrease in body

fluid. Consequently, participants presented increased cellularity [447,456].

Although these changes were important, perhaps it would have taken a longer period of training to
have results on the other parameters. Walking could be considered a” protective” kind of activity
for the aging process. Future research could be interesting to include a control group, to understand

better the positive effects of PA on elderly people.
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14. Summarizing

Table 42 shows the main results of the studies included in the present thesis.

Study 42. In summary, the results of the studies.

Study Main goal Main results
Study 1. To explore the most popular kind of PA in Walking and the use of OFE were the
GUS most popular kind of activity
Study 2. To evaluate the knowledge about the effects People aware of PAinterventions in green
of PA done in green and blue and blue environments had positive
Spaces influence on health status
Study 3. To explore the motivations that drive people There were regional and age differences
to use the GUS during their in the motivations of people, several
leisure time factors should be considered when
counseling on PA selections is made
Study 4. To understand the relationship between the People with poorer mental health more
type of activities done in GUS frequently chose activities
and the mental health status performed in the green urban space.
Study 5. To evaluate the effectiveness of the project The study confirmed the positive effect of
“The moving park projects” in Italy GUS, parks on health status
Study 6. To evaluate the effectiveness of the project The study confirmed the positive effect of
“The moving park projects” in Italy GUS, parks on health status, also during
the COVID pandemic
Study 7. To explore the main motivations of Italian Two main motivations were identified to

people to visit the GUS and to understand if

visit the parks: to relax and to practice PA,
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PA performed in the park is enough to

achieve the WHO goal

and urban inhabitants’ PA level did not
reach the minimum levels recommended

by the WHO inside the park

Study 8.

To analyze the effectiveness of NW

performed in GUS

NW could be an important kind of
outdoor PA to increase the muscle mass

for the nonclinical population.

Study 9.

To compare the effects of Nordic walking
and indoor resistance training on body
structural  parameters and  physical

performance

Both activities had positive effects on
biological status of people, but Nordic

walking revealed more positive effects

Study 10.

To analyze the effectiveness of walking in

GUS for elderly people

Walking had several positive effects for

elderly people
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15. Conclusion and implication for future studies

The present Ph.D presentation had two main goals. The first was to evaluate the relationship
between the use of Green Urban Space (GUS) and mental and physical health, through
guestionnaires. The second goal was to analyze the effectiveness of PA performed in GUS on mental
and physical health and to compare these results with the effectiveness of PA done in an indoor
space. First of all, a systematic review of the literature was performed to investigate the current
wealth of knowledge about the most popular kind of PA carried out in GUS (study 1), and about the
effects of PA done in green and blue spaces (study 2). From study 1 emerged that walking and the
use of OFE were the type of activities most frequently practiced. Walking is an easy activity,
performed every day by people to move so it does not require special skills or training to be
performed. Walking is also an activity without cost and people can perform it in a city’s park or
anywhere they want for free since they do not have to pay a subscription. In addition, this kind of
activity does not require particular equipment, people can wear what they prefer, and walking can
be considered as a workout or a recreational activity, such as walking with the dog, but in any case,
itis a good way to maintain a healthy lifestyle and to reduce sedentary behavior. There is an increase
in OFE installations all over the world, and this could promote PA. Both activities can be performed
when is better to the population because there is usually no time restriction for park use. From the
second review emerged that PA interventions in green and blue environments can have a positive
impact on a healthy population, both after a few weeks of intervention or after several weeks. In
addition, it can be an effective strategy to enhance and promote a healthy lifestyle. It was not
possible to draw an exhaustive conclusion based on the available evidence, so, this systematic
review highlighted the need to extend and improve this kind of intervention. Both the reviews
highlighted the need to improve the quality of study regarding the topic and to extend this kind of

intervention that might stimulate a change in adults’ lifestyles.
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Linked to this point, another aim was to understand the motivations that drive people to use the
GUS during their leisure time, since this aspect is still unclear (study 3 and study 6). It is a complex
topic, especially due to its multifactorial nature. The questionnaire of study 3 was composed of
fifteen items and participants had to evaluate with a Likert scale if they agreed or disagreed with
the sentences (1= absolutely disagree, 5= absolutely agree). The data collected were analyzed by
comparing people living in two Italian regions, Emilia-Romagna and Veneto. The results suggested
that people from Emilia-Romagna had a higher score regarding attitude toward green urban space.
This suggests that territorial policies appeared more effective than national policies. In fact, in
Emilia-Romagna, there were more projects and initiatives to promote and to sensibilize citizens to
the use of green urban spaces, such as the project “The moving park project” carried out in
Bologna’s Park during the spring-summer time. In addition, some variables seemed to be more
important than others, in both regions. For example, the attitude score grew with increases age.
Therefore, local politicians could create events or projects to engage specifically with the subjects
belonging to the younger age groups (18-30 years). These might be cultural, or sports events aimed
to change the perception that young people have about parks. Another possibility could be to
increase the quality of the parks, by adding outdoor fitness equipment, wellness paths, or other
facilities (such as toilets or benches). Therefore, awareness must be promoted at all ages. In
addition, the type of work seems to be an important predictor of the use of parks, and this is an
aspect to consider in future studies. The creation of restorative workplace environments could be
also an important aspect to meet the needs of workers. A better understanding of the relationship
between the creation of attitude and the kind of profession or the number of hours spent at work
is needed. Finally, understanding people’s attitudes will help to improve the quality of life in cities
by creating affordable parks and green spaces for the entire population. Study 7 found two main

motivations to visit the park: to relax and to practice PA. These are important aspects they represent
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important information for planning park design actions and/or proposing activities or events to
encourage the use of green urban space. People showed that they were influenced by the

restorative effects of the park.

Based on these findings study 4 was conducted to understand the relationship between the type of
activities done in GUS and restoration in people with different levels of mental health living in four
different cities (Barcelona, Doetichem, Stoke-on-Trent, and Kaunas). Through a questionnaire, the
frequency of six types of activities carried out in green urban spaces was collected and related to
the feeling of restoration, and mental health. The activities were: doing sports, picnics, meeting
family or friends, walking and playing with children, tranquility, and personal relaxation. A significant
association between restoration and activities linked to the reduction of stress (tranquility and
personal relaxation) was found. People from the four considered cities presented different
associations for different frequency indicators, but they showed a similar trend: people with poorer
mental health showed more statistically significant associations with the kind of activity performed
in the green urban space. So, people with poorer mental health seemed to be more sensitive to the
positive effect of visiting a green environment. On the contrary, people with better mental health
seem to be less influenced by visiting GUS, maybe due to their mental health situation. Therefore,
the green prescription will be important for all people, especially those with poorer mental health.
These analyses support the evidence that green urban spaces have an important influence on the

creation and maintenance of mental health.

Study 5 and study 6 dealt with the effectiveness of the project “The moving park projects”, which
provided the administration of free supervised PA by qualified trainers to citizens within Bologna’s
Park during the spring-summer time. The project aimed to introduce dwellers to the physical activity
practice, and to improve their physical and mental health. These two studies confirmed the

relationship between the use of the park and its positive effects on health. In fact, the project has
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brought benefits in terms of stress reduction and increased psychological well-being of participants.
In study 6 the impact of COVID-19 was analyzed. In this study, the effects of the project “The moving
park project” were considered during the COVID-19 period, in which the possibility to perform PA
in a safe context was important, and the project appears to have been able to improve citizens’
psychological well-being, particularly in women. Engaging in regular PA performed in nature or GUS
has been indeed invocated as a promising strategy to improve well-being in urban settings,
especially when indoor physical activity was not allowed. Outdoor PA is an appropriate intervention
to improve the health, well-being, and quality of life of the population Therefore, the government,
health authorities, healthcare professionals, and other key decision-makers should consider these
types of programs and initiatives that capitalize on nature-based opportunities. The promotion of
adequate health habits is essential to cope with the global health challenge of non-communicable

diseases.

Regarding the second goal of the present Ph.D dissertation, study 7 showed that urban dwellers are
usually inactive. In particular, participants in the present study did not reach the minimum levels
recommended by the WHO inside the park. Only when active commuting was added to the amount
of PA, more people achieved the goal. This indicates the great importance of active transportation
in an urban environment and the need to improve the possibility to perform the right amount of
physical activity in green urban space. Active methods of transport could be an important helper to
be included in their daily life habits. This represents an important point of reflection and may suggest
the need to promote active commuting to raise awareness of the population about this important
topic. In addition, it could be helpful to create a type of program for urban park users, such as putting
signs inside the park, with tips and information about different kinds of outdoor exercise or
examples of possible exercises (with explanatory drawings), facilitating the practice of more

intensive PA.
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Linked to this, study 8 and study 10 analyzed the effectiveness of PA performed in GUS. In particular,
study 8 evaluates the benefits of a period of NW training in the general population. NW could
answer two human needs: the importance of the use of green urban space and the possibility to
easily perform physical activity. It is an easy kind of physical activity that could be done by anyone
and everywhere in the green urban space. Even if it is usually used for a specific kind of population
or rehabilitation in chronic disease, NW also has a lot of potential benefits for the general
population. From the results of our study, we can see that NW increases resistance and lower body
strength and also influences the changes in body composition. The popularity of this sport is
increasing, probably due to the COVID-19 pandemic situation, because outdoor physical activity is
recommended. It would be important to encourage its practice not only for older people but also
for younger people because it is an easy sport that anyone could practice anywhere they want.
Study 10 evaluated the benefits of a period of walking in women population of women over 65
years. From the results of the study emerged that walking influence the changes in body
composition, which decrease weight and BMI, and increase FFM and resistance. It would be
important to encourage its practices for the elderly population, to remain active, and to help them

age healthily.

Finally, study 9 evaluated the comparison between a period of NW and indoor resistance training,
to understand the effectiveness of the two types of PA. Both NW and indoor training has positive
effects on the participants, but NW seemed to be more effective, in particular for men. However, it
would be important to encourage the practice of any type of PA for the population to promote the

decrease of sedentary behavior.
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15.1 Implications for Future Studies

Several figures which could analyze and study the GUS are needed, so a multidisciplinary

approach is necessary to increase the evidence regarding this type of environment.

Evaluating the effectiveness of policies regarding green urban space could be a good strategy

to understand the attitude and perception of the population.
More information about the motivations that drive people to use GUS is still needed.

It could be interesting to understand why people decide to not use/visit this type of

environment.

Studies of higher quality are needed.

A more specific definition of GUS could help to also improve the quality of the studies.
The effects of PA performed outdoors and indoors could be examined for a longer period.
Adherence to PA performed in green spaces could be analyzed.

The creation of a specific PA protocol in green space could a good strategy to increase the use

of this environment.
Improving the walkability of a city could help to integrate active commuting into all-day life.

General population could be more observed in GUS because there is increasing literature

regarding people with chronic diseases or specific populations (such as children or the elderly).
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