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ABSTRACT 29 

It is widely known that regular physical activity (PA) can provide substantial benefits to health and 30 

well-being. Green spaces and supervised PA interventions by trainers are also effective factors in 31 

increasing participation in PA. Hence the “Moving Parks” project conducted by the Municipality of 32 

Bologna, Italy, emerged out of necessity. This study aimed to measure the effectiveness and 33 

reasonableness of the project by investigating the effects of Moving Park intervention on participants’ 34 

well-being and motivations for future PA engagement. Two questionnaire surveys before and after the 35 

participation in the project were administered and 138 valid results were analysed. The results suggest a 36 

significant improvement in well-being after participating in the outdoor sessions provided by the present 37 

study; the most possible motivation which drives to practise PA is the feeling of guilt, especially for 38 

females. Overall, the continuation of the "Moving Parks" project is rewarding to the residents, reducing 39 

stress, and improving wellbeing. 40 
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longitudinal survey. 43 

 44 

1. INTRODUCTION 45 

A healthy lifestyle characterised by regular physical activity (PA) can provide substantial benefits 46 

to the body, especially for sedentary people (Biswas et al., 2015; Diaz et al., 2019). The reduction in 47 

mortality mainly demonstrates these benefits, the decrease of the morbidity risks or the improvement of 48 

symptoms of various non-communicable diseases, including obesity (Oppert et al., 2021), type II 49 

diabetes mellitus (Kennerly and Kirk, 2018), cardiovascular disease (Kraus et al., 2019; Zhuo et al., 50 

2021), cancer (Andersson et al., 2019), osteoporosis (Pinheiro et al., 2020). Furthermore, the role of PA 51 

in mental health ailments is also increasingly being focused on its protective effects (Smith and Merwin, 52 

2021). Unfortunately, approximately 27.5% of adults and 81% of adolescents do not meet the WHO 53 

recommendations for adequate PA (World Health Organization, 2010; Guthold et al., 2018; Guthold et 54 

al., 2020). To reduce the population mortality resulting from physical inactivity (PI), a set of evidence-55 

based Guidelines on PA has been developed by the World Health Organization (WHO) and is expected 56 

to be incorporated into the public health frameworks of all countries to reach a target of 15% PI reduction 57 

by 2030 (Organization, 2019).  58 

Conceivably, urbanisation has brought many factors that contribute to sedentary behaviours, such 59 

as long-time working with computers or watching television and convenient mechanised transportation 60 

(Organization, 2020; Dieterich et al., 2020). Furthermore, another essential reason caused by urban life 61 

is the lack of PA venues (Shanahan et al., 2016). This condition was particularly significant during the 62 

period of quarantine control in response to the COVID-19 pandemic (Castaneda-Babarro et al., 2020; 63 

Wingood et al., 2022). In this regard, the countries’ public health systems have been actively pursuing 64 

solutions to promote the PA of citizens (Noël Racine et al., 2020). In the Guidelines on PA, the WHO 65 

indicates that green space (GS) is the most appropriate system to develop PA, due to the recognised 66 

potential health benefits provided by natural elements (Organization, 2019). These benefits include 67 

maintaining physical well-being, reducing the level of depression and anxiety, increasing self-confidence, 68 

and promoting attention (Gascon et al., 2018; Gascon et al., 2015; Hartig et al., 2014; Wallner et al., 69 

2018). With the progressive development of the related studies, growing evidence about PA as the health 70 

benefits mediator of GS has been proved: GS not only attracts neighbourhoods to participate in PA but 71 

also supplies quality venues with fresh air, a comfortable natural environment and optional recreational 72 

facilities to the participants (Coombes et al., 2010; Feng et al., 2021; Markevych et al., 2017; Richardson 73 

et al., 2013).  74 

Considering the objective health benefits to participants, the results of various studies generally 75 

support the idea of encouraging residents to carry out PA in GS (Derose et al., 2014; Romagosa, 2018). 76 

However, the overall frequency of GS use by residents is still low, especially among females and older 77 

adults (Boyd et al., 2018).In addition, the visiting frequency varies considerably by accessibility, gender, 78 

ethnicity and other socioeconomic status, implying potential environmental inequality (Derose, Marsh, 79 

Mariscal, Pina-Cortez and Cohen, 2014; Dai, 2011). Several studies have attempted to ameliorate GS, 80 

improving accessibility, space environment, landscape quality and infrastructures including paved 81 

pathways, to increase residents’ participation in PA ((Akpinar, 2019; Miralles-Guasch et al., 2019; Wang 82 

et al., 2019). Only a few studies have attempted to develop interventions from the perspective of the 83 

participants. Given the effectiveness of supervised PA prescription in different chronic noncommunicable 84 

diseases (NCDs) (Dereli and Yaliman, 2010; Dybeck et al., 2022; Klavina et al., 2022; Mazzuca et al., 85 
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2017; Meneses-Echavez et al., 2014), similar studies of supervised PA in GS have been carried out. A 86 

community-based PA programme with a supervisor named Recreovía proved effective in increasing the 87 

use percentage of the parks, especially among female participants (Sarmiento et al., 2017). The park 88 

prescription intervention showed a significant contribution to the improvement of GS use and PA 89 

participation, while it did not achieve evidence of benefits to mental health and cardio-metabolism 90 

(Muller-Riemenschneider et al., 2018; Muller-Riemenschneider et al., 2020). Currently, the number of 91 

similar studies based on participant intervention is very minimal, especially in Italy. Moreover, almost 92 

all the studies mentioned above are based on the cross-section method. The results could be biased due 93 

to insufficient sample size or unclear causalities, thus longitudinal studies are usually strongly 94 

recommended.  95 

Therefore, this paper carried out on the “Moving Parks” project aimed to investigate the effects of 96 

supervised PA in GS on a) self-reported well-being; and b) participants’ motivations for joining the PA 97 

in the future, to measure the effectiveness and reasonableness of the project. 98 

2. METHODS 99 

2.1 The Project and the Participants 100 

The “Moving Parks” project was carried out by the Municipality of Bologna in collaboration with 101 

the Department of Public Health of Bologna, starting in 2010. 102 

Through this project, the Authorities provide opportunities for residents to do physical activities 103 

(PA) in seven urban parks under the coordination of qualified supervisors from the 30th of May to the 104 

4th of October so that every participant can obtain a healthy and active lifestyle to counteract the health 105 

risks brought by sedentary behaviour. The parks include the following: Parco Nicholas Green (District 106 

Borgo Panigale – Reno), Parco di Villa Angeletti (District Navile), Giardino del Velodromo (District 107 

Porto-Saragozza), Parco San Donnino (District San Donato-San Vitale), Parco dei Cedri-Lungosavena 108 

(District Savena), Giardino Lunetta Gamberini (District Santo Stefano), Parco Pier Paolo Pasolini 109 

(District San Donato-San Vitale) (Appendix A). 110 

In the project 2022, seventeen health associations provide various activities of which walking, 111 

jogging, resistance exercise with park equipment, stretching exercise and meditation. Each participant 112 

could select which activity to perform, supervised by one kinesiologist. Each activity lasted about one 113 

hour, including both a warm-up (10 minutes) and a cool-down (10 minutes) period. All the activities were 114 

planned to achieve a moderate intensity (5-6 of the 10 points Borg’s rate perceived exertion scale). The 115 

project was promoted to recruit participants through multiple forms and channels, such as flyers/posters, 116 

advertisements inside the park, Word of Mouth advertising, newsletter, social media (e.g. Facebook), 117 

Internet websites, and notification by associations. The detailed schedule of activities provided in each 118 

park is presented in Appendix B. 119 

2.2 Questionnaire 120 

To develop the longitudinal study, two surveys (a pre-intervention and a post-intervention) were 121 

conducted both at the beginning (pre-in-May 2022) and the end of the project (post-in-October 2022). 122 

Pre-intervention questionnaires were distributed during participants' first attendance at the programme, 123 

while post-intervention questionnaires were completed during their final session. Each participant could 124 

choose to complete the questionnaire either online using Google Forms or on-site using paper version, 125 
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taking approximately 15-20 minutes. Several trained instructors were present during questionnaire 126 

completion to assist participants and answer any questions. The inclusion criteria were the following:  127 

1. not less than 18 years old;  128 

2. be able to write and read in Italian.  129 

All participants were informed and gave us privacy consent to handle their personal data by signing 130 

an informed consent form. All data were collected anonymously using participant identification codes, 131 

and personal information was stored separately in compliance with privacy regulations. Each completed 132 

survey was saved on a Google database, and exported to Excel sheets for further analyses. The study 133 

obtained approval from the University of Bologna Bioethics Committee (Prot. n. 169182). 134 

The questionnaire was designed to investigate the health status and PA habits of participants before 135 

and after their participation in the project. The questionnaire mainly contains three parts: (1) basic 136 

information about the participants, (2) information about the project participation status, and (3) the 137 

health status and the motivation to participate. The entire content of the questionnaire is presented in 138 

Italian. A copy of the entire questionnaire is included in the supplementary materials (Figures S1 & S2). 139 

The first part contains demographic information such as the identity code and the date of birth, as well 140 

as other information such as the habit of smoking the name of the association and the related activity in 141 

which participated. The second part is about the course participation status such as the quantity of the 142 

courses, the frequency, the duration, the satisfaction, the willingness to participate in the next period of 143 

the project, etc. In the third part of pre- and post-intervention, there are two separate Likert scales about 144 

the well-being and the PA motivation of participants. A short form of the Psychological General Well-145 

Being Index questionnaire (PGWB-S) was used to evaluate the self-reported health status of participants 146 

over the past four weeks (Grossi et al., 2006), which contains six questions separately related to anxiety, 147 

depressed mood, self-control, positive wellbeing, and vitality. The response scores range from 0= “not 148 

true at all” to 4= “very true”. Five questions were selected from the Behavioural Regulation in Exercise 149 

Questionnaire (BREQ-2) to investigate the motivation of PA participation (Markland and Tobin, 2004), 150 

which are specifically: “I exercise because other people say I should”, “I feel guilty when I don’t 151 

exercise”, “I value the benefits of exercise”, “I get pleasure and satisfaction from exercising”, “I think 152 

that exercising is a waste of time”, covering the five aspects of “intrinsic”, “identified”, “introjected”, 153 

“external” and “motivation”. The answers to “never”, “hardly ever”, “part of the time”, “lots of time”, 154 

“almost always” and “always” were assigned into values from 0 to 5 with a Likert scale. Concerning the 155 

post-activity survey, an additional Likert scale about the reasons for participating in the project regularly 156 

is included, consisting of five reasons: “the low cost of the activity”, “the proximity from home”, “the 157 

pleasure that comes from the practice”, “the people I practise with together”, and “the achievement of 158 

my personal goals”. The response scores from 0 (“not true at all”) to 4 (“very true”). 159 

2.3 Statistical Analysis 160 

All the statistical analysis was completed in Statistica for Windows, version 8.0 (Stat Soft Italia 161 

SRL, Vigonza, Padua, Italy). The sample was divided by sex, age, and the practice of PA outside the 162 

project. In terms of age, we subdivided participants into three age classes: 18-44, 45-64, and >65. For 163 

moderate PA we considered four categories (none, <1h-1h, 2-2.5h, >2.5h), while for vigorous PA we 164 

considered three categories (none, <0.5h-1.25h, >1.25h). The mean and standard deviation (SD) were 165 

calculated to describe continuous variables. The normality of continuous variables was tested using the 166 

Shapiro-Wilk test. As the residuals did not meet the normality assumption, the non-parametric paired 167 

samples Wilcoxon test was conducted to assess the differences between the two measurements. The 168 
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discrepancies between the pre- and post-survey are considered as the measurements of the outcomes. 169 

The categorical and Bernoulli variables were described with absolute (n) and relative frequencies (%) 170 

and the differences in the frequencies were tested by the chi-squared test (χ2). The results with a p-value 171 

(p) lower than 0.05 were considered significant. 172 

3.1 RESULTS 173 

Figure 1 shows the sample flowchart. The pre-intervention evaluation was conducted in May 2022 174 

while the follow-up was performed in October 2022. The identity of 147 participants, who filled both 175 

pre- and post-intervention, was matched. Among these, five duplications and four invalid questionnaires 176 

were excluded. The remaining 138 valid questionnaires were included in the final analysis. 177 

 178 

 179 
 180 

Figure 1. The sample flowchart. 181 

 182 

 183 

Table 1 shows the sample characteristics of the participants. 86.23% of the participants were female 184 

and 53.28% had at least one academic title. The age distribution is relatively balanced, with individuals 185 

aged 45-64 forming the largest proportion. The educational level of the participants is generally high, as 186 

only 10 individuals reported having a 1st grade secondary school diploma (eighth grade) or below. Most 187 

of the participants do not smoke (n = 121, 87.68%) and nearly one-fourth of them suffer from chronic 188 

pathologies.  189 

 190 

Table 1. Characteristics of participants 191 

  Total Females Males   

  n % n % n % ꭓ2 p 

Age classes         

18-44 39 28.26 35 29.41 4 21.05   

45-64 59 42.75 48 40.34 11 57.89   



 6 

Note. n, number of observations; %, percentage; ꭓ2, chi-squared; p, p-value; *, statistically significant. 192 

 193 

Table 2 shows the General questions about “Moving Parks” of the pre- and post-intervention, 194 

separately. The pre-intervention part shows that most of the participants (54.44%) became aware of the 195 

project through social strategies such as associations, word-of-mouth marketing, flyers/posters, and parks, 196 

whereas digital communication such as Internet/websites social media and newsletters involved 61 197 

citizens (44.86%). Also, it shows the reason and previous experiences of participating in the project. 198 

Most of the female subjects declared to felt good when participating in the activities, while 63.16% of 199 

males reported participating due to the outdoor spaces and the proposed activities. The post-intervention 200 

part in Table 2 shows the responses on smoking status, activity participation, satisfaction, and attitude to 201 

future participation. Regarding smoking, it indicates that male participants are less willing to give up 202 

smoking than female ones after joining the project. Although many subjects prefer less than two different 203 

activities (n = 88), 64.23% practised two or more days of activity per week. In addition, 88.97% of 204 

participants want to continue the activity practice during the autumn/winter period. As regards 205 

satisfaction, 89.08% of females and 84.22% of males selected “much” or “very much” answers. 206 

Accordingly, only 7 participants (5.07%) admitted that they would not continue for all kinds of reasons 207 

such as tiredness/laziness (n = 2), economic availability (n = 1), health reasons (n = 1), environmental 208 

unsatisfaction (n = 1), lack of interest (n = 1), or lack of time (n = 1). However, males were less inclined 209 

to associate their psychophysical well-being with project activities than the female sample. 210 

 211 

Table 2. General questions about Moving Parks 212 

>65 40 28.99 36 30.25 4 21.05   

       2.07 0.356 

Education         

Elementary school diploma 3 2.17 2 1.69 1 5.26   

1st grade secondary school diploma 

(eighth grade) 
7 5.07 5 4.24 2 10.53   

2nd grade secondary school diploma (high 

school or technical/vocational institute) 
54 39.13 46 38.98 8 42.11   

Bachelor, Master, or PhD 73 52.90 65 55.08 8 42.11   

       2.78 0.427 

Smoker         

No 121 87.68 105 88.24 16 84.21   

Yes 17 12.32 14 11.76 3 15.79   

       0.25 0.620 

Chronic pathologies (e.g., diabetes, hypertension, osteoporosis, heart 

disease, neurodegenerative diseases) 

     

No 106 76.81 92 77.31 14 73.68   

Yes 32 23.19 27 22.69 5 26.32   

       0.12 0.728 

  Total Females Males   

  n. % n. % n. % ꭓ2 p 

Pre-intervention         

How did you hear about Moving Parks?         
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Internet / Websites 37 27.21 33 28.20 4 21.05   

From the parks 8 5.89 7 5.98 1 5.26   

Social media (es. Facebook, Instagram) 17 12.50 16 13.67 1 5.26   

Associations 17 12.50 15 12.82 2 10.53   

Word-of-mouth marketing 40 29.43 32 27.34 8 42.11   

Flyer / Poster 9 6.62 6 5.13 3 15.79   

Newsletter 7 5.15 7 5.98 0 0.00   

Television 1 0.74 1 0.85 0 0.00   

       6.63 0.468 

Why do you participate in the initiative of Moving Parks?         

I feel good when I participate. 49 36.03 45 38.46 4 21.05   

It allows me to be outdoors and in the green. 36 26.47 30 25.64 6 31.58   

The proposed activities are to my liking. 28 20.60 22 18.79 6 31.58   

The parks where I go are easy to reach. 13 9.57 12 10.24 1 5.26   

It's free of charge. 8 5.90 8 6.82 0 0.00   

For the people who hang out with me. 2 1.47 0 0.00 2 10.53   

       17.75 0.013* 

Have you previously participated in Moving Parks?         

No 54 39.13 47 39.50 7 36.84   

Yes 84 60.87 72 60.50 12 63.16   

       0.05 0.826 

Post-intervention         

Since Moving Parks started, have you ever thought about giving up smoking?      

No 4 23.53 1 7.69 3 75.00   

Yes 13 76.47 12 92.31 1 25.00   

       7.70 0.006* 

How many activities did you attend during Moving Parks?        

1 54 39.13 50 42.02 4 21.05   

2 34 24.64 26 21.85 8 42.11   

3 23 16.67 21 17.65 2 10.53   

4 6 4.35 4 3.36 2 10.53   

more than 4 21 15.22 18 15.13 3 15.79   

       7.01 0.136 

How much did you participate in the activities during the period of Moving Parks?      

One day a week for every week 26 18.98 21 17.80 5 26.32   

One day a week for a few weeks 23 16.79 19 16.10 4 21.05   

Two or more days a week for every week 38 27.74 33 27.97 5 26.32   

Two or more days a week for a few weeks 50 36.50 45 38.14 5 26.32   

       1.51 0.681 

If Moving Parks also continued in autumn/winter:        

I would continue to participate if the activity were still free 49 36.03 40 34.19 9 47.37   

I would continue to participate in the activity and would be 

willing to make a contribution 
72 52.94 65 55.56 7 36.84   

I would not continue 15 11.03 12 10.26 3 15.79   
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Note. n, number of observations; %, percentage; ꭓ2, chi-squared; p, p-value; *, statistically significant. 213 

 214 

Tables S1-S4 show the comparison between the pre-and post-intervention to well-being and PA 215 

motivation over the past four weeks among age classes (Table S1), PA practice (Table S2), and level of 216 

PA practised (Tables S3 and S4). 217 

Concerning the well-being of the age classes (Table S1), general female participants showed significant 218 

well-being improvement in most of the questions (pQ10 = 0.035, pQ12 = 0.001, pQ13 = 0.004, pQ14 < 0.001, 219 

pQ15 = 0.008). Female participants who were older than 45 years old felt more cheerful and light-hearted 220 

in the post-intervention. Specifically, for the 45-64-year-old class, results of Q10 (p = 0.029), Q12 (p = 221 

0.029) and Q14 (p < 0.01) showed statistically significant differences. For females who were more than 222 

65 years old, the results indicated a significant difference at the 5% level for Q15 (p = 0.050) and a 223 

significant difference at the 1% level for Q14 (p = 0.005), which means they also felt less tired and were 224 

more aware of regular exercise practice benefits. On the contrary, female participants aged 18-44 did not 225 

show significant improvement in well-being. The feeling of guilt for not exercising became the first 226 

motivation for doing PA after participating (pQ17 = 0.026), while similar results can only be found in the 227 

females who are older than 65 years old (pQ17 = 0.046) if the age classes were taken into consideration. 228 

According to males, the general male sample indicated a significant improvement in the feeling of energy 229 

       2.32 0.313 

How satisfied are you with the activity proposed and carried out in Moving Parks?      

Little 1 0.72 0 0.00 1 5.26   

Enough 15 10.87 13 10.92 2 10.53   

Much 66 47.83 58 48.74 8 42.11   

Very much 56 40.58 48 40.34 8 42.11   

       6.43 0.093 

Now that Moving Parks is finished or almost finished, how much do you think attendance at activities has affected your 

psychophysical well-being? 

Little 2 1.46 0 0.00 2 10.53   

Enough 38 27.74 34 28.81 4 21.05   

Much 68 49.64 60 50.85 8 42.11   

Very much 29 21.17 24 20.34 5 26.32   

       13.30 0.004* 

Now that Moving Parks is finished or almost finished, do you think you will continue to practise physical activity on a regular 

basis? 

No 7 5.07 6 5.04 1 5.26   

Yes 131 94.93 113 94.96 18 94.74   

       0.00 0.967 

If not, why?         

Tiredness/ laziness 2 28.57 2 33.33 0 0.00   

Economic availability 1 14.29 1 16.67 0 0.00   

Health reasons 1 14.29 1 16.67 0 0.00   

The park is too dirty or too hot to exercise this year 1 14.29 0 0.00 1 5.26   

The lack of interesting courses that stimulate me 1 14,29 1 16,67 0 0,00   

Lack of time 1 14,29 1 16,67 0 0,00   

       7.00 0.221 
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or vitality (pQ11 = 0.026). Younger men (18-44 years old) did not exhibit significant improvements despite 230 

wide differences that appeared in health status questions 13 (Δpost-pre = 1.25) and 15(Δpost-pre = -1.25). 231 

Differently, significant differences were found in the “energy or vitality” of males who were 45-64 years 232 

old (pQ11 = 0.043). No significant differences were found in the motivation of males.  233 

As regards PA practice, females who practised regular PA outside the project perceived better well-234 

being after the project (pQ10 = 0.028, pQ13 = 0.047, pQ15 = 0.017, pQ12 = 0.007, pQ14 < 0.001). Females who 235 

did not do regular PA only became more cheerful (pQ14 = 0.041) and more self-confident (pQ13 = 0.008). 236 

In addition, women who regularly practiced PA were concerned more about the feelings of guilt for not 237 

doing exercises after the participation (pQ17 = 0.016). However, women who did not regularly practise 238 

PA became more aware of PA’s importance in post-intervention (pQ18 = 0.041). On the other hand, 239 

although men who were previously less active reported wide differences in health status (ΔQ10 = -1.00; 240 

ΔQ12 = -0.75; ΔQ13 = 1.5), no significant changes appeared. Likewise, participation also has no significant 241 

effects on male motivation (Table S2). 242 

Considering PA intensity, women who performed 2-2.5 hours (pQ14 = 0.002) or more than 2.5 hours 243 

of moderate PA per week (pQ10 = 0.005, pQ12 = 0.009, pQ14 = 0.038; Table S3) exhibited improvements in 244 

health status after the project, while less than 1.25 h of vigorous activity better affected female health 245 

status (pQ10 = 0.050, pQ12 = 0.002, pQ13 = 0.032, pQ14 < 0.001; Table S4). Although the motivation was 246 

less affected by PA intensity, females who practised more than 2.5 h of moderate PA became more 247 

concerned about feeling guilty for not exercising (pQ17 = 0.006) while females who did more than 1.25 h 248 

of vigorous PA tended to focus more on the pleasure and satisfaction given by the exercising (pQ19 = 249 

0.043). Differently, no effects on motivations were found in male participants. 250 

Table 3 shows the reasons leading people to participate in the “Moving Parks”. The most important 251 

motivation is the pleasure that comes from the project. The short distance of the park from home and the 252 

achievement of personal goals are also important reasons. In addition, female participants care more 253 

about the cost and the proximity compared with men (p < 0.01). 254 

 255 

Table 3. The reasons for participating in the Moving Park project regularly. 256 

  Total Females Males     

  n. % n. % n. % ꭓ2 p 

The proximity to home         

1 (not true at all) 0 0.00 0 0.00 0 0.00   

2 3 2.17 0 0.00 3 15.79   

3 14 10.14 11 9.24 3 15.79   

4 34 24.64 30 25.21 4 21.05   

5 (very true) 87 63.04 78 65.55 9 47.37   

       20.46 0.000* 

The low cost of the activities         

1 (not true at all) 2 1.45 0 0.00 2 10.53   

2 3 2.17 2 1.68 1 5.26   

3 29 21.01 24 20.17 5 26.32   

4 41 29.71 34 28.57 7 36.84   

5 (very true) 63 45.65 59 49.58 4 21.05   

       17.09 0.002* 

The pleasure that comes from practicing it         
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1 (not true at all) 0 0.00 0 0.00 0 0.00   

2 1 0.72 1 0.84 0 0.00   

3 7 5.07 7 5.88 0 0.00   

4 28 20.29 23 19.33 5 26.32   

5 (very true) 102 73.91 88 73.95 14 73.68   

       1.67 0.643 

The people with whom I find myself practicing it        

1 (not true at all) 1 0.72 1 0.84 0 0.00   

2 8 5.80 7 5.88 1 5.26   

3 29 21.01 28 23.53 1 5.26   

4 46 33.33 39 32.77 7 36.84   

5 (very true) 54 39.13 44 36.97 10 52.63   

       3.88 0.423 

The achievement of my personal goals (e.g. fitness. health. ....)       

1 (not true at all) 0 0.00 0 0.00 0 0.00   

2 1 0.72 1 0.84 0 0.00   

3 11 7.97 8 6.72 3 15.79   

4 45 32.61 37 31.09 8 42.11   

5 (very true) 81 58.70 73 61.34 8 42.11   

       3.49 0.322 

Note. n, number of observations; %, percentage; ꭓ2, chi-squared; p, p-value; *, statistically significant. 

 257 

4. DISCUSSION 258 

The “Moving Parks” project was designed to actively promote community PA through the provision 259 

of differentiated and supervised PA programmes for adults. In previous studies, we demonstrated the 260 

effectiveness of the project in improving participants' psychological well-being (Toselli et al., 2022a; 261 

Toselli et al., 2022b). These preliminary positive results have indicated the need to investigate its lasting 262 

impact on health outcomes and the aspects that motivate people to participate in PA. The findings have 263 

the potential to be highly impactful if implemented on a larger scale in the community, with the active 264 

involvement of local governments such as councils. Since the project was carried out in 2010, it has been 265 

annually implemented to meet the evolving needs of the communities it serves, based on the analysis of 266 

the questionnaires that are administered each year. For example, the latest version of the questionnaire 267 

includes a section investigating the motivation aspects, aimed to explore the driving factors behind 268 

individuals' engagement in PA and the extent to which such activity can influence these factors. In the 269 

meantime, to verify if the effects of PA practice had influenced adherence and mood among participants, 270 

we evaluated the effectiveness of supervised PA on psychosocial well-being and the motivation of PA 271 

participation during the period following the pandemic.  272 

Overall, women showed greater participation in the project, confirming what was observed before and 273 

immediately after the pandemic period (Toselli, Bragonzoni, Dallolio, Alessia, Masini, Marini, Barone, 274 

Pinelli, Zinno, Mauro, Astorino, Loro Pilone, Galli and Maietta Latessa, 2022a; Toselli, Bragonzoni, 275 

Grigoletto, Masini, Marini, Barone, Pinelli, Zinno, Mauro, Pilone, Arduini, Galli, Vitiello, Vicentini, 276 

Boldrini, Musti, Pandolfi, Liberti, Astorino, Maietta Latessa and Dallolio, 2022b). Similar results have 277 

been indicated in other studies on the administration of outdoor structured supervised PA programmes 278 
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(Hunter et al., 2021; Levinger et al., 2020). Furthermore, the main reason for women to participate is 279 

linked to the pleasure of practicing it, while for men to be outdoors and to the enjoyment of the activities. 280 

This could be since generally, women are more likely than men to prefer activities that are supervised, 281 

with people of the same sex and the same age and at a fixed time, while men prefer activities that are 282 

done outdoors, competitive, vigorous, and that require skill and practice (van Uffelen et al., 2017). 283 

However, generally lower activity in females than in males could be caused by sex differences in domains, 284 

intensities, or habits (Guthold, Stevens, Riley and Bull, 2018). It indicates that the supervision of physical 285 

activities could be an effective way to decrease this inequality. In addition, female participants' 286 

willingness to quit smoking increased significantly after participation. The reduction in tobacco use has 287 

been related to the increase in PA levels (Pokhrel et al., 2020). 288 

The first aspect considered the effectiveness of project participation in affecting psychophysical well-289 

being. The effects of PA emerged more clearly in women than in men regardless of age. A similar stronger 290 

association between positive mental impact and PA in women than men was also indicated in related 291 

studies (Maugeri et al., 2020; Lopez-Bueno et al., 2020), which suggests that PA is an effective way to 292 

improve mental well-being, especially for females. As regards age, the greatest effects were shown in the 293 

older age groups. In particular, in the 45-65 age class a significant improvement was perceived in 294 

cheerfulness with a reduction in nervousness and sadness. In the >65 age class, on the other hand, the 295 

enhancement was detected for cheerfulness and the reduction of tiredness. This finding is consistent with 296 

the results of a comparative study that focused on the mental well-being effect of PA on different age 297 

groups (An et al., 2020). Considering the better experience of mental benefits, the middle-aged and the 298 

elderly should place greater emphasis on PA practice compared to the younger individuals. 299 

As far as PA outside the project is concerned, those who do it habitually showed an improvement in all 300 

the items related to psychosocial well-being, while those who do not practise it habitually improved only 301 

in self-confidence and cheerfulness. This may suggest that people who do not usually practise PA need 302 

more attention and probably more supervision in the practice than those who practise it regularly. 303 

However, this statement needs to be further validated in future studies. Regarding PA itself, Kelley et al. 304 

(2022) in their meta-analysis on the effects of physical activity (PA) in the natural outdoor environment 305 

on well-being in adults conclude that researchers should strive to carefully document various 306 

characteristics of PA—including, at minimum, frequency, intensity, and duration—such that any effects 307 

of these issues on wellbeing can be considered in replication and extension studies (Kelley et al., 2022). 308 

Sylvester et al. (2012) also illustrate the importance of carefully documenting features of PA in research 309 

using wellbeing as the outcome of interest (Sylvester et al., 2012). Therefore, in this study, the categories 310 

of moderate and vigorous PA were considered. For moderate intensity, as the hours of activity practiced 311 

increase, the improvement in wellbeing increases: no improvement was observed in women who do less 312 

than 2 hours of PA practice, while those who do between 2 and 2.5 hours a week showed an improvement 313 

in cheerfulness. Who, on the other hand, spent more than 2.5 hours presented a decline in nervousness 314 

and sadness and an increase in joy. Opposite results were obtained concerning the frequency of vigorous 315 

PA. Except for vitality and tiredness, most improvements were observed only for those who did PA for 316 

less than 1 hour and 15 minutes. This result may be since those with a high level of practice had already 317 

realised the benefits expected from the PA outside the project. The results regarding men were less 318 

consistent, highlighting improvements only for the levels of energy or vitality in the total sample and, in 319 

particular, in subjects aged between 45 and 65 and in those who practised PA, while those who practise 320 

it more frequently did not show changes in well-being. However, the results are not entirely consistent 321 

with the findings of other literature. A systematic review focused on the benefits of PA in the prevention 322 



 12 

of depression highlights that mental health benefits may be obtainable at lower doses (Mammen and 323 

Faulkner, 2013; Teychenne et al., 2020). In contrast, another study indicated low associations between 324 

moderate PA and psychological well-being. In this research, however, the participants felt more 325 

optimistic and showed fewer depressive symptoms when they met the vigorous PA and moderate to 326 

vigorous PA recommendations (Carriedo et al., 2020). The possible reason for the inconsistency is the 327 

different levels of adaptation and preference to different intensities of exercise among the samples with 328 

different physical conditions (Biddle and Batterham, 2015; Hiles et al., 2017). Another possible reason 329 

is the discrepancy in the description or definition of moderate and vigorous PA.  330 

The second aspect considered by the present study concerns the motivation to practise PA. Our findings 331 

indicated an interesting sex-specific pattern regarding exercise guilt, particularly among female 332 

participants. The data showed that feeling of guilt for not exercising became a significant motivator for 333 

physical activity participation after the intervention, especially among females over 65 years old and 334 

those who regularly practised PA. This suggests that participation in the project may have increased 335 

awareness of physical activity benefits, leading to heightened exercise consciousness. This is similar to 336 

the findings of a recent study which showed that 66% of female participants were aware of the benefits 337 

of exercise, primarily influenced by guidance from doctors and fitness professionals (Aslam et al., 2024). 338 

Interestingly, this motivational aspect varied with activity intensity, as females who practised more than 339 

2.5 hours of moderate PA showed increased concern about exercise guilt, while those engaging in 340 

vigorous PA focused more on exercise enjoyment and satisfaction. 341 

Through the before-and-after comparison, the present study confirmed the psychological well-being 342 

benefits of participating in the “Moving Parks” project more intuitively, particularly for female 343 

participants who are slightly older. This study involved participants of different sexes, ages and 344 

educational levels, and the results are generalizable. Furthermore, the “Moving Parks” project provides 345 

an efficient opportunity for people not able to regularly exercise to increase their level of PA. Considering 346 

the high proportion of female participants in the project, it is recommended to introduce activities that 347 

better align with their interests, such as yoga, Pilates, or nature walks. To further enhance the project's 348 

effectiveness, improving the training and guidance skills of supervisors is essential to ensure a high-349 

quality experience for participants. Expanding promotional efforts through diverse channels, such as 350 

local community networks, social media, and collaboration with local institutions, can help attract a 351 

broader audience. Additionally, considering the inclusion of urban parks in the project, rather than 352 

limiting activities to suburban areas, could make the project more accessible to a larger number of 353 

residents, particularly those with limited mobility or transportation options 354 

However, this study still has limitations. First, the absence of a control group, who could have allowed a 355 

better interpretation of the results. Second, the self-reported nature of the questionnaire administered 356 

exposes the study to bias that can affect the accuracy and reliability of the results (Acs et al., 2020). Third, 357 

the PA pattern of all the participants is not clear in this qualitative analysis. Thus, all the aspects of this 358 

study need to be confirmed by further quantitative research, to provide a clearer and more specific 359 

exercise guidance based on the results considering the different demographic characteristics. Besides, 360 

the lack of sample size for males may also have contributed to the bias in the results. 361 

 362 

5. CONCLUSION 363 

Participants self-reported well-being showed an improvement after supervised PA in GS, indicating 364 

the effectiveness of the "Moving Parks" project. The practice of PA outside the project has affected the 365 
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results, suggesting that people who do not usually practise PA need more attention and probably more 366 

supervision in the practice than those who practise it regularly. Further studies should investigate more 367 

carefully the relationship between the regularity of supervised PA practice in GS and mental well-being. 368 

The motivations of the participants to adhere to the PA are mainly attributable to the reported sense of 369 

guilt for not having done PA. This claim also needs further investigation. Furthermore, the willingness 370 

of the participants to continue the PA practice even after the end of the project is strong. Therefore, the 371 

continued implementation of the "Moving Parks" project is of great importance for residents. 372 

 373 

Statements and Declarations 374 

Data availability statement: The datasets generated during and/or analysed during the current study are 375 

available from the corresponding author upon reasonable request. 376 

 377 

Funding: The present study did not receive any funding. 378 

 379 

Conflict of interest: The authors declare no conflict of interest. 380 

 381 

Details of ethics approval: The study obtained approval from the University of Bologna Bioethics 382 

Committee (Prot. n. 169182). 383 

 384 

Acknowledgements: The authors would like to acknowledge the Municipality of Bologna and all the 385 

health associations for promoting and supporting the Moving Park Project. 386 

 387 

Appendix A 388 

 389 

Figure A1. Map of Bologna, with the seven parks included in the project. 390 
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 Parco Nicholas Green (District Borgo Panigale – Reno) 392 

This park spans approximately 8 hectares and features multiple recreational zones, including dedicated 393 

children's playgrounds and a section of community vegetable gardens. The park is characterised by 394 

expansive lawn areas intersected by pedestrian pathways, although tree coverage is relatively sparse. 395 

 396 

 Parco di Villa Angeletti (District Navile) 397 

Situated along the right bank of the Navile Canal, this 8.5-hectare park features an extensive corridor of 398 

natural vegetation that provides opportunities for wildlife observation and nature experience. 399 

 400 

 Giardino del Velodromo (District Porto-Saragozza) 401 

Covering approximately 3 hectares, this park features diverse recreational facilities including sports 402 

amenities, a children's playground, and open grasslands, complemented by an on-site café. A distinctive 403 

feature is its "Ability Park" - an inclusive fitness zone designed for accessible physical activity, enabling 404 

users of all abilities to exercise without barriers. 405 

 406 

 Parco San Donnino (District San Donato-San Vitale) 407 

Covering approximately 8 hectares between the ring road and railway line, this park was developed as 408 

part of an urban regeneration initiative. The park comprises extensive green spaces intersected by 409 

pedestrian pathways and designated rest areas. A notable feature is its educational garden, alongside a 410 

wooden pavilion that serves as the headquarters for a local community association dedicated to the park's 411 

maintenance. 412 

 413 

 Parco dei Cedri-Lungosavena (District Savena), 414 

Covering 11 hectares, this park combines open lawns with woodland areas, highlighted by a riverside 415 

grove along the Savena River which defines its borders. The park boasts a rich variety of plant species 416 

and includes visitor amenities such as a children's playground, benches, and water fountains. 417 

 418 

 Giardino Lunetta Gamberini (District Santo Stefano),  419 

This 14.5-hectare park is home to multiple community facilities, including sports venues, four schools, 420 

a community centre, and a youth centre. The park is notably surrounded by a dense mixed hedge that 421 

serves as a natural buffer against traffic noise from adjacent streets. Additional recreational features 422 

include a children's playground, a skating rink, and a designated dog area. 423 

 424 

 Parco Pier Paolo Pasolini (District San Donato-San Vitale) 425 

Covering 16 hectares, this park features a distinct geometric design, highlighted by a long, linear avenue 426 

of Lombardy poplars that extends from the San Donato entrance to Via Negri. Along this avenue lies a 427 

remarkable sculptural complex comprising approximately 200 life-sized human figures, a sculpture-428 

theater, and a necropolis-like installation set within two grass-covered basins. Created between 1974 and 429 

1984 by Nicola Zamboni, this artistic installation represents the most significant artistic intervention in 430 

Bologna's green spaces in recent decades. The park also includes a playground area. 431 

 432 

Appendix B 433 

Table B1. Overview of Physical Activities Offered in Seven Parks included in the project 434 
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Parks & Activities 

Parco 

Nicholas 

Green 

Parco di 

Villa 

Angeletti 

Giardino 

del 

Velodromo 

Parco 

San 

Donnino 

Parco dei 

Cedri-

Lungosavena 

Giardino 

Lunetta 

Gamberini 

Parco 

Pier 

Paolo 

Pasolini 

Full Body Workout ✔ - - - - - - 

Stretching ✔ - - ✔ ✔ - - 

Functional Training ✔ - - - - ✔ ✔ 

Tabata ✔ - - - - - - 

Yoga ✔ ✔ - ✔ - ✔ ✔ 

Pilates ✔ - ✔ ✔ - ✔ - 

Body-Mind Energy Balance ✔ - - - ✔ - - 

Krav Maga ✔ - - - - - - 

Capoeira ✔ ✔ ✔ ✔ ✔ - ✔ 

Belly Dancing ✔ - - - - - - 

Green Volleyball - ✔ - - - - - 

Dance - ✔ ✔ - ✔ ✔ - 

Urban Trekking - ✔ - - - - - 

Juggling - ✔ - - - - - 

Popular Fitness - ✔ - - - - - 

Qi Gong - ✔ - - - - - 

Self Defence - ✔ - - - - - 

Aikido - ✔ - - - - - 

Postural Gymnastics - ✔ - - - - - 

Athletic Games - ✔ - - - - - 

Parkour - ✔ - - - - ✔ 

Judo Games - ✔ - - - - - 

Wing Tsun - ✔ - - - - - 

Walking - ✔ - - ✔ ✔ - 

Badminton - ✔ - - - - - 

Nordic Walking - ✔ - - ✔ - - 

Body Weight Training - ✔ - - - - - 

Karate - ✔ - - - - - 

Total Body ✔ ✔ ✔ - ✔ - - 

Pregnancy Exercise - - ✔ - - - - 

Multisport Activities - - ✔ - - - - 

Gentle Gymnastics - - ✔ ✔ ✔ ✔ ✔ 

Handstand Training - - ✔ - - - - 

Muscle Strengthening - - - ✔ - - - 

Gyrokinesis - - - ✔ - - - 

Tone Up - - - - ✔ - - 

Run and Sparta - - - - ✔ - - 

Feldenkrais - - - - - ✔ - 
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Argentine Tango - - - - - ✔ - 

Performance Workshop - - - - - - ✔ 

Pre-boxing Training - - - - - - ✔ 

Note. “✔” means offered; “-” means not offered. 435 

 436 
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