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Abstract

:

The coronavirus disease 2019 (COVID-19) pandemic of 2020 drastically changed urban lifestyles. Workers were forced to minimize commuting to their workplaces, older adults were banned from using meeting facilities, and children were prohibited from going to school. The consequent lack of exercise, accumulated stress, and reduced well-being are likely to have become problems, which may be improved by using urban green spaces (UGS). This study clarified the characteristics of users of UGS in Tokyo during the COVID-19 pandemic, focusing on telecommuters, older adults, and families with children. An online questionnaire survey was conducted among Tokyo residents, and 3085 responses were obtained. A binomial logistic regression analysis was conducted with the use and evaluation of UGS as the objective variables. The results showed that older adults and families with children who had been using UGS before the pandemic and telecommuters who newly started using UGS during the pandemic used UGS differently. Older adults and families with children tended to use small parks and appreciated human connections. Telecommuters often used greenways, temples, and shrines, valuing stress-reducing functions. Given that a changing lifestyle brings new UGS users new preferences, urban planners should consider that UGS require change with the time.
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1. Introduction


1.1. Background and Objectives


On 30 January 2020, the World Health Organization (WHO) declared an international public health emergency due to the coronavirus disease 2019 (COVID-19) pandemic [1]. Governments around the world implemented quarantine measures to minimize the chances of human-to-human contact [2]. Workers who commuted to the central business district almost every day were strongly urged to switch to telecommuting. Most public meeting facilities frequented by older adults, and schools attended by children were temporarily closed. With the exception of essential workers, city dwellers were forced to stay home, regardless of their lifestyle. In cities around the world, lifestyles changed drastically.



Tokyo, Japan, has one of the largest populations in the world, with people living together in a very dense environment. Thus, the governor of Tokyo encouraged behavior that avoids the 3Cs (closed spaces, crowded places, and close-contact settings) to reduce the spread of the first wave of COVID-19 [3]. For example, trains in Tokyo are very congested compared with other cities due to the city’s urban structure, with functions concentrated in the city center; therefore, to avoid the 3Cs on trains, the governor set a goal of reducing the number of people commuting to work by 70%. To achieve this goal, many companies had to adopt telecommuting systems [4]. Even before the pandemic, Tokyo had already been regarded as a workaholic city. Working hours and commuting time were long, and time spent on leisure was short, resulting in a work–life balance that had been rated poor compared to cities in other countries [5]. Therefore, the rapid spread of telecommuting due to the pandemic should have resulted in a drastic shift in work styles [6]. The transformation of telecommuting as a common work style option is also expected to contribute to an improved work–life balance in Tokyo. Another characteristic of Tokyo is its high aging rate. At 51%, Japan has the world’s highest percentage of older adults aged 65 and above as a percentage of its population aged 20 and over, as of 2019 [7]. The spread of COVID-19 among older adults, who are at a high risk of contracting severe disease, would have pressured the limited healthcare supply system [8]. Accordingly, the closing of public meeting facilities that tended to be frequented by older adults was undertaken as a priority quarantine measure for the first wave of COVID-19. The other major quarantine measure, as implemented in other countries, was the closure of educational institutions from nursery schools to universities [9]. Hence, workers, older adults, and children and their families had to make drastic changes in their lifestyles.



Urban green spaces (UGS) are likely to be valuable places for individuals who are virtually forced to live in and around their homes. These places allow people to exercise and rest without worrying about the 3Cs, whereas refraining from going out causes problems of lack of exercise and stress accumulation. In fact, the number of people using UGS seems to have increased during the pandemic [10], except in countries that had strong lockdowns in place during the pandemic [11]. In megacities, in particular, houses, gardens, and balconies are usually small. A survey in Europe and South America found that city residents who spent the lockdown period in smaller houses had a lower sense of well-being [12]. It seems that UGS were essential places of exercise and rest for megacity residents during the pandemic. However, it has been reported that there are many people whose use of UGS decreases as well as those whose use of UGS increases, even if the use of UGS is not restricted [13]. Therefore, it is important to understand how and by whom UGS were used and valued by megacity residents during the COVID-19 pandemic to enhance urban resilience.



The purpose of this study was to clarify the relationship between individuals’ personal characteristics and the use of UGS during the COVID-19 pandemic in Tokyo. Specifically, this study focused on telecommuters, older adults, and families with children, whose lifestyle may have been drastically changed due to the COVID-19 pandemic. The analysis focused on whether UGS were used, based on each type of UGS, and how users evaluated and perceived the use of UGS. Based on the results, this study discusses points that should be considered for planning UGS in the post-COVID-19 society.




1.2. Previous Surveys


Many studies have discussed the health and well-being effects of UGS [14,15,16,17,18,19,20,21]. Bedimo-Rung et al. (2005) proposed a model of the process by which UGS can properly exert these effects [22]. According to the model, two factors influence the improvement of health and well-being through the use of UGS: the characteristics of the user and the characteristics of the UGS. In other words, considering user characteristics is as important as considering spatial characteristics if urban planners want to increase the benefits of UGS.



Several studies have analyzed the relationship between UGS and user characteristics [23,24]. Age is frequently discussed as a personal attribute that strongly influences the use of UGS. Older adults [25,26,27,28] and younger people [29,30,31] tend to use UGS more. Among young people, families with children have particularly high rates of using UGS [26,27,28,29]. The influence of gender has also been noted. Depending on the study, there appear to be higher rates of utilization for males [29,32] as well as females [33]. Some studies have also mentioned the influence of race [29]. Moreover, several studies have pointed to the impact of living characteristics on the use of UGS. Those with roommates [29,30], dogs [26], and those living in the suburbs [30] have been found to be more likely to use UGS. One study has discussed work styles in relation to using UGS. It appears that people use UGS more when they are not working full-time [29]. Given the increase in the number of telecommuters due to the COVID-19 pandemic, it is important to understand how these changes in work style have affected the use of UGS.



Several pioneering studies have targeted the use of UGS during the COVID-19 pandemic. Geng et al. (2021) analyzed the trends and determinants of UGS visitation by country using the Google COVID-19 Community Mobility Report for 48 countries from 16 February to 26 May, 2020 [11]. Ugolini et al. (2020) conducted an online survey between 12 April and 4 May, 2020, in six countries in Europe and the Middle East to compare the use and perception of UGS before and after the pandemic by country [34]. These two international comparative studies concluded that trends in the use of UGS were largely influenced by the stringency of government quarantine policies.



In addition to global studies, some case studies have been conducted on specific cities or nations to examine trends in the use of UGS. Venter et al. (2020) compared the number of users of UGS before and during the pandemic through mobile data analysis in the city of Oslo, Norway, and concluded that the number of users of UGS increased by 291% during the pandemic [10]. Meanwhile, Berdejo-Espinola et al. (2021) showed that not all city residents increased their frequency of UGS use. A questionnaire examining the frequency of UGS use in Brisbane, Australia, during and before the country’s periods of mobility restrictions showed that 26% of respondents used UGS less, while 36% used them more. The study shows that the frequency of use tended to decrease with age [13]. Xie et al. (2020) conducted an online survey of park users in Chengdu, China, from 1 April to 5 April 2020, to analyze the health and well-being benefits of UGS. It appears that users of UGS were able to improve their physical health and meet their social interaction needs during the pandemic [35]. The results of an online survey conducted in Mexico City, Mexico by Huerta and Utomo (2021) similarly showed that the use of UGS during the pandemic contributed to improved subjective well-being among individuals [36]. Poortinga et al. (2021) analyzed a Welsh government survey on the health of the UK Welsh population and found that the use of UGS contributed to people’s improved subjective well-being and sense of health during the pandemic, regardless of age or gender [37].



Three studies of the Tokyo metropolitan area during the pandemic mention UGS use. Lu et al. (2021) analyzed online posts on the photo-sharing social media networking service Instagram from four Asian cities, including Tokyo, and found that people preferred parks that were close to the city center, large in size, and rich in nature [38]. Soga et al. (2020) conducted an online survey in Tokyo and found that people were more likely to use green spaces if they had a view of greenery from their homes [39]. Hino and Asami (2021) analyzed the relationship between the number of steps taken in a day and the location of residence in Yokohama City, which is within the Tokyo metropolitan area, and compared results during and before the pandemic [40]. Consequently, while the number of steps was found to have decreased significantly in densely populated areas, the number of steps did not decrease as much when the distance to a large UGS was close. For older women in particular, the decrease in steps was found to be mitigated when they lived near a large park. These studies suggest that the use of UGS had been important in Tokyo during the pandemic. However, there have been limited studies on UGS during the pandemic that take into account the characteristics of the users, even though their lifestyles have been drastically changed by the COVID-19 pandemic.





2. Methods


2.1. Characteristics of the Survey Area and the Pandemic Period


In Japan, a state of emergency was declared on 7 April, 2020, in response to the initial wave of COVID-19. The declaration of a state of emergency is the most severe measure that the Japanese government can take under the law. In Tokyo, the state of emergency was in effect for about 1.5 months until 25 May, when the medical system began to improve.



Residents of Tokyo during this emergency period were asked by the government to voluntarily refrain from leaving their homes unnecessarily [41]. For example, they were asked to reduce the number of times they commuted to work or school and refrain from holding or participating in events. However, there was no obligation to record one’s outings using healthcare mobile applications to enable contact tracing, nor was there any penalty for going out. In addition, the government informed that “people can go out when it is necessary to maintain their lives, such as going to medical institutions, shopping for daily necessities, going to essential workplaces, and walking or jogging to maintain their health” [42]. In other words, Japanese quarantine measures were not as strict as lockdowns in Western countries [41,43]. Therefore, UGS around the home, which are easy to use and avoid the 3Cs, would have been valuable places for exercise and rest during the emergency period. In fact, most of the UGS in Tokyo, whether publicly or privately owned, could be used during the emergency period as long as physical distancing was maintained. However, parking lots and stands were closed, and some gated UGS, such as gardens and university campuses were closed as well. During this period, Tokyo had only one rainy day per week, and the maximum temperature ranged from 15 °C to 25 °C, making it easy to spend time outdoors.



Focusing on UGS in Tokyo, there is a lack of parks owned by the local government; however, there is a relative abundance of various types of UGS owned by individuals and organizations. Urban parks are about 5.7 m2 per capita as of 2020 [44], which is a very low ratio when compared to that of other large cities. However, while the number of urban parks may be insufficient, privately owned UGS exist to a certain extent in Tokyo. For example, there are 4327 temple and shrine sites in Tokyo [45], compared to 8287 urban parks [46].




2.2. Study Questionnaire


A questionnaire survey was conducted using the platform provided by Macromill, Inc. (Tokyo, Japan), an online research company. A total of 3096 people aged 20 and above living in Tokyo responded to the questionnaire. The number of respondents was adjusted while recruiting so that they would be evenly distributed across age groups (those in their 20s, 30s, 40s, 50s, 60s, and 70s and above) and residing areas (Tokyo special wards and Tama suburban cities). The survey was conducted between 4 June and 8 June 2020, after the end of the first declaration of state of emergency by the national government.



The questions in the questionnaire survey comprised three main categories. The first category included questions on personal information, such as gender, age, co-residents, residential area, work style during the emergency period, and changes in work hours during the emergency period. The second set of questions captured the use of UGS. For each of the six types of UGS (small parks and plazas, large parks and plazas, greenways and riverbeds, urban forests, temple and shrine grounds, and urban farmlands) (Figure 1), the survey asked whether the respondents used them, and whether they had been using those UGS only recently, i.e., were new users of the UGS. The third set of questions focused on the evaluations and perceptions of the users of UGS. The following eight items were assessed using a five-point scale (‘strongly agree’, ‘agree’, ‘neutral’, ‘disagree’, and ‘strongly disagree’): I felt satisfied with exercising and resting in the UGS; I felt relieved of anxiety and stress; I felt less lonely; I felt connected to others in a relaxed way; I was able to maintain a sufficient physical distance in the UGS; I was able to use the UGS without worrying about the eyes around me; It was an opportunity for me to become aware of the existence of nature around me that I had not noticed before; It was an opportunity for me to become aware of the good qualities of the area where I live.




2.3. Statistical Analysis Methods


A binomial logistic regression analysis was conducted using three models (Table A1). Model 1 was used to determine whether UGS were used during the emergency period and whether there were new users of UGS. Model 2 determined whether UGS were used based on the type of UGS. Model 3 focused on the evaluations and perceptions of the use of UGS. In Model 3, responses on a five-point scale were categorized into binary variables with “1” for ‘strongly agree’ or ‘agree’ and “0” for other options.



The explanatory variables were respondents’ personal characteristics. The main target groups were telecommuters, older adults, and families with children, whose lifestyles are expected to have been significantly affected by the pandemic. As control factors, the characteristics of the users of UGS, which have been pointed out in previous studies, were added (Table A2); these characteristics were: being male, having a roommate, living in the suburbs, and owning a dog. In addition, a previous study has discussed the relationship between full-time work and use of UGS [29]. Given the strong influence of the pandemic on work hours, we added non-workers and reduced worktime as control factors. Nine explanatory variables were used (Table A3). According to Peduzzi et al. (1996), the event per variables should be less than 10 [47]. For this reason, urban farmland (2F) with less than 90 respondents was excluded from the regression analysis in this study.



A sample of 3085 valid responses was obtained by selecting those who responded to all the variables used in the analysis. The significance level was set at p < 0.05. R version 4.0.2 was used for analysis.




2.4. Ethical Considerations


This survey underwent an ethical review by the University of Tokyo, and preparations were made to ensure that the respondents are given enough consideration (approval number: KE20-8). Only those researchers who had completed the University of Tokyo’s ethics course were involved in the storing and analyzing of data. All survey respondents consented to participate in Macromill’s anonymous online survey. There was a financial incentive for respondents. All respondents understood the purpose of the survey and were informed of their right to withdraw anytime during the survey.





3. Results


3.1. General Information of the Respondents


The explanatory variables generated from the personal attributes of the 3085 respondents revealed that telecommuters, older adults, and families with children made up 37%, 23%, and 14% of the respondents, respectively. In addition, 53% of the respondents were male. In terms of housing, 75% lived with someone, and 6% owned a dog (Table A3).



While 37% of the respondents were telecommuters, 30% were workers who commuted physically, and the remaining 33% did not work. Among the telecommuters, 90% were first-time home workers during the emergency period. Approximately 60% of the telecommuters did not commute at all, while approximately 40% commuted a few days a week. During the emergency period, 34% of telecommuters and 39% of commuters worked fewer hours than usual (Table A4).




3.2. General Results


This section summarizes the simple tabulation of the results of the questionnaire responses that were treated as objective variables in Models 1 through 3 (Table 1). First, 46% of the respondents used UGS. During the emergency period, the government allowed outdoor exercise, but less than half of the respondents actually used UGS. Moreover, 10% of respondents started using UGS during the emergency period. In this sense, the pandemic may have been an opportunity for them to use UGS that they had not used recently. Next, focusing on the type of UGS used, most people used greenways and riverbeds (30%), followed by small parks (24%) and large parks (19%). Publicly-owned UGS were the most commonly used; however, there were also a certain number of users of temple and shrine land (9%), urban forest land (8%), and urban farmland (2%), most of which are privately owned.



With regard to the respondents’ evaluations and perceptions of UGS (n = 1423), 61% of the users of UGS seemed to be satisfied with their exercise and rest in the UGS. In terms of the function of UGS, relatively more people (61%) felt that UGS had a function of relieving anxiety and stress, while a lesser proportion of them were of the view that UGS could relieve loneliness (26%) or help them feel connected to others (24%). This may be due in part to the fact that people refrained from communicating when using UGS during the emergency period. Indeed, 66% of the respondents perceived that they were able to use the UGS while maintaining physical distance. Finally, as a result of using the UGS, 45% of the respondents became aware of the surrounding nature, and 51% realized the goodness of the community.




3.3. Model 1: Use of UGS


The relationship between the use of UGS and user characteristics was analyzed using binomial logistic regression (Table 2). The results showed that telecommuters (odds ratio [OR] = 1.489, p < 0.001), older adults (OR = 1.824, p < 0.001), and families with children (OR = 2.329, p < 0.001) often used UGS at a highly significant level (Model 1A). Other factors such as owning a dog (OR = 1.639, p = 0.001), being male (OR = 1.165, p = 0.051), and not working (OR = 1.218, p = 0.054) were also related to the use of UGS. In contrast to previous studies, living with someone or living in the suburbs was found to be unlikely to affect the use of UGS in Tokyo during the emergency period. Telecommuters (OR = 1.535, p = 0.004) and women (OR = 1.815, p < 0.001) were more likely to be new users of UGS during the emergency period (Model 1B). The odds ratio for telecommuters was larger than that for older adults and families with children, suggesting that the pandemic was an opportunity for them to commence the use of UGS. Additionally, based on the analysis that adjusted for the decreased worktime, the tendency of the new use of UGS by telecommuters was revealed. In other words, telecommuting may have accelerated the new use of UGS, regardless of whether work hours increased or decreased.




3.4. Model 2: Use of UGS Type


The relationship between the use of the five types of UGS and user characteristics was analyzed using binomial logistic regression (Table 3). The results showed that telecommuters, older adults, and families with children commonly used large parks, greenways, and urban forests significantly more (Models 2B–D). Greenways for telecommuters (OR = 1.541, p < 0.001), large parks for families with children (OR = 2.382, p < 0.001), and urban forests for older adults (OR = 1.888, p < 0.001) had relatively large odds ratios. Furthermore, older adults (OR = 1.563, p < 0.001) and families with children (OR = 4.534, p < 0.001) significantly used small parks more often, whereas telecommuters did not (Model 2A). In contrast, telecommuters significantly used temple and shrine areas more often (OR = 1.699, p = 0.001), but older adults and families with children did not (Model 2E).




3.5. Model 3: Evaluation of Use of UGS


The relationship between the characteristics of users of UGS and their evaluations and perceptions of UGS was analyzed using binomial logistic regression (Table 4). First, telecommuters were found to be relatively satisfied with their use of UGS (OR = 1.448, p = 0.005) (Model 3A). In addition, while more than 60% of UGS users during the emergency period appreciated the relief from anxiety and stress through using UGS, telecommuters were more likely to rate it (OR = 1.259, p = 0.082) (Model 3B). Next, older adults (OR = 1.507, p = 0.019) and families with children (OR = 1.895, p < 0.001) commonly felt more connected to others by using UGS (Model 3D). In particular, older adults seemed to be able to use the UGS without worrying about others (OR = 2.020, p < 0.001) and keeping their distance from others (OR = 2.176, p < 0.001) (Models 3E and 3F). Families with children appeared to have appreciated the relief from loneliness made possible by their use of UGS (OR = 1.335, p = 0.077) (Model 3C). Finally, telecommuters (OR = 1.506, p = 0.003) and older adults (OR = 1.570, p = 0.003) shared the tendency to feel that the use of the UGS provided them with an opportunity to become aware of the existence of the nature around them (Model 3G). In addition, telecommuters (OR = 1.748, p < 0.001) and older adults (OR = 1.720, p < 0.001) had a significantly better understanding of positive aspects of their neighborhoods through the use of UGS (Model 3H).





4. Discussion


4.1. Use of UGS during the Pandemic


This study revealed that 46% of the respondents used UGS during the first wave of the COVID-19 pandemic in Tokyo. Given that 88% of respondents used them in Brisbane [13], the use of UGS in Tokyo was relatively low. This difference may be due to the fact that the per capita park area in Tokyo is smaller than in Brisbane [44,48], and consequently the habit of using UGS on a daily basis is less popular.



Focusing on the perceptions by users of UGS, the results showed that relatively more people valued stress relief and fewer people valued human connection during the pandemic. This suggests that mental health may have improved through the use of UGS, while social health may have been less likely to improve. These results are in common with the findings of the Brisbane study by Berdejo-Espinola et al. (2021) [13]. However, Xie (2020) concluded that the users of UGS satisfied their social interaction needs in Chengdu [35]. Berdejo-Espinola et al. (2021) explains this difference as being due to the strictness of behavioral restrictions; in Brisbane, the restriction that only one person from the same household could go out is stricter than in Chengdu. Tokyo’s behavioral restrictions are not as strict as Brisbane’s, but rather similar to Chengdu’s [41,43]. Therefore, not only factors related to the COVID-19 pandemic, but also cultural differences in the use of UGS may have influenced the results.



Although the number of users of UGS in Tokyo is small compared to those in other countries, the use of UGS still has a positive effect on the users. Considering the health benefits of UGS, it is worthwhile to open privately owned UGS as well, in case similar restrictions on behavior are required in the future.




4.2. Characteristics of Users of UGS during the Pandemic


This study reveals who used UGS frequently during the first wave of COVID-19 in Tokyo, Japan. Telecommuters, older adults, and families with children were each significantly correlated with the use of UGS (Model 1A). Telecommuters were significantly correlated with new use of UGS, while older adults and families with children were not significantly correlated (Model 1B). The drastic change in work styles associated with the pandemic may have consequently triggered the use of UGS by telecommuters.



Telecommuters will need to be rethought of as new users of UGS. Several pre-pandemic studies have discussed the relationship between life stage and the use of UGS [30], and it has been found that age [25,31] and the presence of having children [26,27,28] strongly influence the use of UGS. The results of this study for Tokyo during the emergency period also showed that the older adults and families with children frequently used UGS. The relationship between work style and UGS use has only been discussed by Boyd et al. (2018) [29], who conducted interviews with individuals regarding their reasons for not using UGS in England, and they found that the most common response was because they were “too busy at work”. However, in this study of Tokyo during the emergency period, there was no correlation between decreased time at work and the use of UGS. Independent of the decrease in time spent working, there was a significant correlation between telecommuters and the use of UGS (Model 1A). Even if workers believe that they do not use UGS because they are too busy working, it does not seem likely that they will use UGS if their work hours simply decrease. Whether workers use UGS or not is not only influenced by the time they work but also by their work style.



Telecommuters appear to have a different preference for UGS compared to those who had been frequent users of UGS continuously before the pandemic. For example, there is a significant positive correlation between telecommuters and the use of temple and shrine land, but no significant correlation between older adults and families with children (Model 2E). Meanwhile, older adults and families with children have a significant positive correlation with the use of small parks, but there is no significant correlation among telecommuters (Model 2A). Older adults and families with children significantly felt a connection to others through the use of UGS, but there is no significant correlation for telecommuters (Model 3D). Telecommuters may have avoided small parks crowded and instead used shrines and temples where they could spend time more quietly.




4.3. Post-COVID-19 Planning for UGS


The answer to the question of who uses UGS frequently is not a fixed one determined by life stage, but should be seen as a dynamic one that changes with time and social conditions. Several studies have identified the characteristics of users of UGS [23,24]. However, telecommuters, who are the focus of this study as users of UGS, engage in a new work style made possible by the development of information and communications technology. In addition, the COVID-19 pandemic led many companies to introduce telecommuting systems [49]. Therefore, the use of UGS by telecommuters can be regarded as part of a new-age lifestyle.



If city planners assume that the users of UGS will change due to technological development and social conditions, then future UGS planning should incorporate a perspective of responding to change. Conventional UGS planning in general has aimed to identify the image of the users of UGS and to develop UGS that are comfortable for that target. However, if the user base changes as society changes, as this study shows, the preference for UGS can also change. With this in mind, it would be desirable for city planners to renovate UGS in response to changes in users in the short term, and in the long term, to aim for a state in which a wide variety of UGS are available to residents so that they can respond to changes in the user base.



In the wake of the pandemic, it is important to design and manage UGS that consider the characteristics of telecommuters. The introduction of telecommuting systems by companies during the COVID-19 pandemic was an effective option to continue business activities while protecting employees from infection risks [50]. However, some studies have shown that telecommuters during the pandemic were at a higher risk of decreased psychological well-being than those who commuted [51]. While telecommuters were more likely to be at risk for health risks, they may have used UGS to improve their health status. The results of this study showed that telecommuters who used UGS tended to feel that their anxiety and stress were alleviated (Model 3B). If telecommuters are considered to have been important supporters of economic activities during the pandemic, it is necessary to discuss how UGS can be effective in reducing their health risks. For example, small parks in neighborhood are basically designed for children and/or older adults and playground equipment and health devices are installed. However, considering the results of this study, it is worthwhile to take other design options into account, such as planting more trees and creating a quiet atmosphere for stress-relief.



In recent years, there has been an accelerating movement around the world to make a wide variety of open spaces available to citizens. In Japan, for example, a system has been established to encourage companies to renovate parks and to make privately owned vacant land available to citizens [52]. Since it is difficult for governments to purchase land to build parks in urban areas where land prices are high, it is desirable to encourage residents to make a wide variety of UGS available to them by skillfully handling various systems.




4.4. Limitations


This was a case study in one Asian megacity, even though it covered both high-density urban centers and low-density suburbs. Therefore, the results are likely to be influenced by the insufficient amount of green space in Tokyo and the cultural background of Japanese people’s use of UGS. To clarify the characteristics of UGS users in more generic emergencies, comparisons with other cities are important.



The use of internet-based data collection tools can lead to a bias that participants who voluntarily register with the research company are not representative of adults living in Tokyo. However, considering the special circumstances of a pandemic, it was concluded that an online survey was the safest and most reliable method.



This questionnaire survey was conducted in June 2020, immediately after the pandemic was initially announced; this was a time of drastic change in lifestyle, and it will be necessary to determine whether this change is transitory or whether it is something that should be studied for UGS planning in the post-COVID-19 society. Thus, it will be important to compare the results of this study with the results of surveys conducted in the future when more time has passed.





5. Conclusions


The results of this study contribute to the characterization of UGS users during the COVID-19 pandemic. An online questionnaire survey of Tokyo residents was conducted to determine whether or not urban residents used UGS, whether or not they used five particular types of UGS, and their evaluation and perception of UGS. A logistic regression analysis was conducted to examine the relationship between the results and the characteristics of the users. The results showed that telecommuters, older adults, and families with children were significantly more likely to use UGS. In addition to the relationship between life stage and UGS use, which has been frequently pointed out in past studies, this study found a correlation between work style and UGS use. This is thought to be a new relationship that was found due to the drastic change in work styles caused by the pandemic. In addition, the preference of telecommuters seems to be different from the preference of older adults and families with children for UGS. Telecommuters do not use small parks significantly as often as older adults and families with children. In addition, telecommuters do not tend to feel connected to other people through the use of UGS as older adults and families with children do. In contrast, telecommuters visit temple and shrine grounds significantly more often, have a higher overall satisfaction with the use of UGS, and appreciate their stress-relieving functions. There were also commonalities such as significantly more frequent use of large parks, greenways, and urban forests. An important finding is that social impacts, such as pandemics, can lead to drastic changes in lifestyle, which in turn can change the users of UGS and their purposes of using UGS.
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Table A1. Explanation of the study models.






Table A1. Explanation of the study models.





	Model
	Questionnaire
	Explanation of the Objective Variable





	Model 1

Use of UGS/Binary variable
	Question: “How often did you use UGS during the declaration of the state of emergency?” and “How did the frequency of your use of UGS change during the declaration of the state of emergency compared to before?”
	- 1A “user of UGS”; Respondents who use UGS “several times a month,” “once or twice a week,” “three or four times a week,” or “almost every day.”

- 1B “New user of UGS”; Change in frequency of use of UGS: “No use before, used for the first time/after a long time during the emergency period.”



	Model 2

Availability of UGS by type of use/Binary variable
	Question: “How often did you use the following UGS (small park/large park/greenway/urban forest/temple/shrine) during the period when the state of emergency was declared?”
	- 2A “Small Park”; Respondents who use a small park/ plaza (with some playground equipment and benches) “several times a month,” “once or twice a week,” “three or four times a week,” or “almost every day.”

- 2B “Large Park”; Respondents who use large parks and squares (sports facilities and large open spaces of some size) “several times a month,” “once or twice a week,” “three or four times a week,” or “almost every day.”

- 2C “Greenway”; Respondents who use greenways, riverbeds, and riverside paths “several times a month,” “once or twice a week,” “three or four times a week,” or “almost every day.”

- 2D “Urban Forest”; Respondents who use woodlands and thickets “several times a month,” “once or twice a week,” “three or four times a week,” or “almost every day.”

- 2E “Temple and Shrine”; Respondents who use precincts of temples and shrines “several times a month,” “once or twice a week,” “three or four times a week,” or “almost every day.”



	Model 3

Evaluation and recognition of the use of UGS/Binary variable
	Question to be answered only by users of UGS: "During the period of the declaration of a state of emergency, how did you feel when you used UGS?”
	- 3A “Felt satisfied with UGS”; Responded “very much agree” or “agree” to the question “I was satisfied with exercising or resting in an urban green space.”

- 3B “Useful for stress relief”; Responded "very much agree” or “agree” to the question “I felt relieved of anxiety and stress.”

- 3C “Reduced loneliness”; Responded “very much agree” or “agree” to the question “I felt less lonely.”

- 3D “Felt a connection with others”; Responded “very much agree” or “agree” to the question “I felt connected to others in a relaxed way.”

- 3E “Distancing can be maintained”; Responded “very much agree” or “agree” to the question “I was able to maintain a sufficient physical distance in the park green space.”

- 3F “Able to use UGS without being self-conscious”; Responded “very much agree” or “agree” to the question “I was able to use the UGS without worrying about the eyes around me.”

- 3G “Noticed nature in close proximity”; Responded “very much agree” or “agree” to the question “It was an opportunity for me to become aware of the existence of nature around me that I had not noticed before.”

- 3H “Noticed positive aspects of my neighborhood”; Responded “very much agree” or “agree” to the question “It was an opportunity for me to become aware of the good qualities of the area where I live.”
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Table A2. Relationship between use of UGS and personal attributes.






Table A2. Relationship between use of UGS and personal attributes.





	Author(s) and Year of Publication
	Target and Sample Size
	Association(s)





	Jim and Chen, 2006 [27]
	Guangzhou, China;

N = 340
	older adults, group use, with children



	Sanesi and Chiarello, 2006 [30]
	Bari, Italy;

N = 230
	suburban residents, 25–44 years old, married



	Wong, 2009 [28]
	Hong Kong, China;

N = 758
	over 60 years old, married, with children



	Schipperijn et al., 2010a [25]
	Denmark;

N = 21,832
	elderly males, more years of education, ethnic Danes



	Schipperijn et al., 2010b [26]
	Odense, Denmark;

N = 1305
	with children under 6 years old, dog owners, older adults



	Wendel et al., 2012 [32]
	Santa Cruz, Bolivia;

N = 281
	male



	Sang et al., 2016 [33]
	Gothenburg, Sweden;

N = 1347
	female



	Sreetheran, 2017 [31]
	Kuala Lumpur, Malaysia;

N = 669
	young adults *, group use *



	Boyd et al., 2018 [29]
	England;

N = 63,891
	male, young, Caucasian, non-full-time worker, married or cohabiting, with children, dog owner







* no statistical analysis.
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Table A3. Details of the explanatory variables.






Table A3. Details of the explanatory variables.











	Variable
	Respondents
	Description
	Reference(s)





	Telecommuter
	1132 (37%)
	Work style during the emergency period is telecommuting at least one day a week.
	



	Older Adult
	708 (23%)
	Age is 65 years or older
	Schipperijn et al., 2010a [23]; Schipperijn et al., 2010b [26]; Jim and Chen, 2006 [27]; Wong, 2009 [28]



	Family with Children
	434 (14%)
	Age between 20 and 45 years old, and living with children
	Schipperijn et al., 2010b [26]; Jim and Chen, 2006 [27]; Wong, 2009 [28]; Boyd et al. 2018 [29]



	Man
	1647 (53%)
	The gender is male
	Boyd et al., 2018 [29]; Wendel et al., 2012 [32]



	Living with Someone
	2329 (75%)
	Except for single occupants
	Wong, 2009 [28]; Boyd et al., 2018 [29]; Sanesi and Chiarello, 2006 [30]



	Dog Owner
	188 (6%)
	Living with a dog
	Schipperijn et al., 2010b [26]



	Living in Suburbs
	1541 (50%)
	Selecting the Tama suburbs as their residence
	Sanesi and Chiarello, 2006 [30]



	Not Worker
	1011 (33%)
	Not working during the emergency period
	Boyd et al., 2018 [29]



	Decreased worktime
	980 (32%)
	Slight decrease or decrease in work hours during the emergency period.
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Table A4. Telecommuting experience.






Table A4. Telecommuting experience.





	

	
Total




	

	
n

	
%






	
Total (all telecommuters)

	
1132

	
100%




	
Telecommuting since before the pandemic

	
110

	
10%




	
Start telecommuting during the pandemic

	
1022

	
90%




	
Telecommuting almost every day

	
686

	
61%




	
Telecommuting up to one day per week

	
446

	
39%
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Figure 1. Urban green space type in Tokyo. 
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Table 1. Use of UGS by groups.
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Total

	
Telecommuter

	
Older Adult

	
Family with Children




	

	

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	

	
Total (all)

	
3085

	
100%

	
1132

	
100%

	
708

	
100%

	
434

	
100%




	
1A

	
Users of UGS

	
1423

	
46%

	
551

	
49%

	
389

	
55%

	
263

	
61%




	
1B

	
New users of UGS

	
300

	
10%

	
141

	
12%

	
62

	
9%

	
50

	
12%




	
2A

	
Small park user

	
751

	
24%

	
286

	
25%

	
195

	
28%

	
204

	
47%




	
2B

	
Large park user

	
594

	
19%

	
260

	
23%

	
162

	
23%

	
131

	
30%




	
2C

	
Greenway user

	
926

	
30%

	
371

	
33%

	
240

	
34%

	
150

	
35%




	
2D

	
Urban forest user

	
260

	
8%

	
102

	
9%

	
92

	
13%

	
47

	
11%




	
2E

	
Temple and/or shrine user

	
283

	
9%

	
125

	
11%

	
77

	
11%

	
38

	
9%




	
2F

	
Urban farmland user

	
65

	
2%

	
40

	
4%

	
11

	
2%

	
12

	
3%




	

	
Total (users of UGS)

	
1423

	
46%

	
551

	
49%

	
389

	
55%

	
263

	
61%




	
3A

	
Felt satisfied with UGS

	
871

	
61%

	
367

	
67%

	
240

	
62%

	
168

	
64%




	
3B

	
Useful for stress relief

	
863

	
61%

	
358

	
65%

	
230

	
59%

	
159

	
60%




	
3C

	
Reduced loneliness

	
376

	
26%

	
166

	
30%

	
87

	
22%

	
86

	
33%




	
3D

	
Felt a connection with others

	
342

	
24%

	
130

	
24%

	
98

	
25%

	
86

	
33%




	
3E

	
Distancing can be maintained

	
945

	
66%

	
349

	
63%

	
311

	
80%

	
168

	
64%




	
3F

	
Able to use UGS without being self-conscious

	
883

	
62%

	
341

	
62%

	
300

	
77%

	
138

	
52%




	
3G

	
Noticed nature in close proximity

	
641

	
45%

	
283

	
51%

	
169

	
43%

	
127

	
48%




	
3H

	
Noticed positive aspects of my neighborhood

	
720

	
51%

	
315

	
57%

	
203

	
52%

	
145

	
55%








Abbreviations: UGS, urban green space.
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Table 2. Use of UGS and user characteristics (Model 1).






Table 2. Use of UGS and user characteristics (Model 1).





	

	
Model 1A

	
Model 1B




	

	
Users of UGS

	
New Users of UGS




	

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value






	
Intercept

	
0.427

	
0.113

	
0.000

	
***

	
0.118

	
0.181

	
0.000

	
***




	
Telecommuter

	
1.489

	
0.092

	
0.000

	
***

	
1.535

	
0.148

	
0.004

	
**




	
Older adult

	
1.824

	
0.104

	
0.000

	
***

	
1.415

	
0.179

	
0.052

	




	
Family with children

	
2.329

	
0.114

	
0.000

	
***

	
1.235

	
0.178

	
0.237

	




	
Male

	
1.165

	
0.078

	
0.051

	

	
0.551

	
0.131

	
0.000

	
***




	
Living with someone

	
1.096

	
0.090

	
0.309

	

	
0.939

	
0.148

	
0.669

	




	
Dog owner

	
1.639

	
0.155

	
0.001

	
**

	
0.523

	
0.333

	
0.052

	




	
Living in suburbs

	
1.057

	
0.075

	
0.457

	

	
1.125

	
0.124

	
0.344

	




	
Not worker

	
1.218

	
0.102

	
0.054

	

	
0.729

	
0.181

	
0.081

	




	
Decreased worktime

	
1.045

	
0.081

	
0.583

	

	
1.088

	
0.131

	
0.521

	








Abbreviations: UGS, urban green space. * p < 0.05; ** p < 0.01; *** p < 0.001.
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Table 3. Use of UGS type and user characteristics (Model 2).
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Model 2A

	
Model 2B

	
Model 2C

	
Model 2D

	
Model 2E




	

	
Small Park

	
Large Park

	
Greenway

	
Urban Forest

	
Shrine and Temple




	

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value






	
Intercept

	
0.183

	
0.137

	
0.000

	
***

	
0.098

	
0.155

	
0.000

	
***

	
0.229

	
0.125

	
0.000

	
***

	
0.016

	
0.248

	
0.000

	
***

	
0.061

	
0.202

	
0.000

	
***




	
Telecommuter

	
1.192

	
0.109

	
0.108

	

	
1.713

	
0.118

	
0.000

	
***

	
1.541

	
0.100

	
0.000

	
***

	
1.554

	
0.173

	
0.011

	
*

	
1.699

	
0.162

	
0.001

	
**




	
Older adult

	
1.563

	
0.121

	
0.000

	
***

	
1.589

	
0.130

	
0.000

	
***

	
1.335

	
0.111

	
0.009

	
**

	
1.888

	
0.177

	
0.000

	
***

	
1.243

	
0.172

	
0.207

	




	
Family with children

	
4.534

	
0.122

	
0.000

	
***

	
2.382

	
0.130

	
0.000

	
***

	
1.330

	
0.118

	
0.016

	
*

	
1.679

	
0.191

	
0.007

	
**

	
1.022

	
0.196

	
0.914

	




	
Male

	
1.530

	
0.095

	
0.000

	
***

	
1.437

	
0.101

	
0.000

	
***

	
1.053

	
0.085

	
0.540

	

	
1.812

	
0.151

	
0.000

	
***

	
1.276

	
0.135

	
0.071

	




	
Living with someone

	
0.892

	
0.110

	
0.297

	

	
1.271

	
0.122

	
0.050

	

	
1.090

	
0.099

	
0.381

	

	
1.318

	
0.182

	
0.130

	

	
1.100

	
0.155

	
0.540

	




	
Dog owner

	
1.628

	
0.171

	
0.004

	
**

	
1.614

	
0.179

	
0.007

	
**

	
1.256

	
0.161

	
0.157

	

	
1.018

	
0.276

	
0.949

	

	
0.971

	
0.272

	
0.915

	




	
Living in suburbs

	
0.826

	
0.088

	
0.029

	
*

	
0.834

	
0.094

	
0.054

	

	
1.231

	
0.080

	
0.009

	
**

	
2.789

	
0.146

	
0.000

	
***

	
0.735

	
0.128

	
0.016

	
*




	
Not worker

	
1.155

	
0.121

	
0.236

	

	
1.199

	
0.135

	
0.177

	

	
1.308

	
0.111

	
0.016

	
*

	
1.240

	
0.191

	
0.260

	

	
1.389

	
0.185

	
0.076

	




	
Decreased worktime

	
0.960

	
0.096

	
0.667

	

	
1.089

	
0.102

	
0.402

	

	
1.171

	
0.086

	
0.066

	

	
1.076

	
0.147

	
0.619

	

	
1.192

	
0.135

	
0.194

	








Abbreviations: UGS, urban green space. * p < 0.05; ** p < 0.01; *** p < 0.001.
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Table 4. Evaluation of use of UGS and user characteristics (Model 3).






Table 4. Evaluation of use of UGS and user characteristics (Model 3).





	

	
Model 3A

	
Model 3B

	
Model 3C

	
Model 3D

	
Model 3E

	
Model 3F

	
Model 3G

	
Model 3H




	

	
Felt Satisfied with UGS

	
Useful for Stress Relief

	
Reduced Loneliness

	
Felt a Connection with Others

	
Distancing Can Be Maintained

	
Able to Use UGS without Being Self-Conscious

	
Noticed Nature in Close Proximity

	
Noticed Positive Aspects of my Neighborhood




	

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value

	
Odds Ratio

	
Std. Error

	
p-Value






	
Intercept

	
0.912

	
0.166

	
0.580

	

	
1.366

	
0.166

	
0.060

	

	
0.374

	
0.188

	
0.000

	
***

	
0.352

	
0.195

	
0.000

	
***

	
1.067

	
0.169

	
0.702

	

	
0.995

	
0.168

	
0.975

	

	
0.917

	
0.169

	
0.607

	

	
0.840

	
0.168

	
0.301

	




	
Telecommuter

	
1.448

	
0.133

	
0.005

	
**

	
1.259

	
0.132

	
0.082

	

	
1.219

	
0.150

	
0.186

	

	
0.940

	
0.158

	
0.696

	

	
1.008

	
0.134

	
0.952

	

	
1.153

	
0.134

	
0.285

	

	
1.506

	
0.136

	
0.003

	
**

	
1.748

	
0.135

	
0.000

	
***




	
Older adult

	
1.184

	
0.147

	
0.251

	

	
1.100

	
0.146

	
0.516

	

	
1.055

	
0.173

	
0.757

	

	
1.507

	
0.175

	
0.019

	
*

	
2.020

	
0.156

	
0.000

	
***

	
2.176

	
0.154

	
0.000

	
***

	
1.570

	
0.151

	
0.003

	
**

	
1.720

	
0.149

	
0.000

	
***




	
Family with children

	
0.987

	
0.149

	
0.928

	

	
0.830

	
0.148

	
0.210

	

	
1.335

	
0.163

	
0.077

	

	
1.895

	
0.169

	
0.000

	
***

	
1.043

	
0.149

	
0.780

	

	
0.845

	
0.148

	
0.255

	

	
1.043

	
0.151

	
0.778

	

	
1.131

	
0.149

	
0.408

	




	
Male

	
0.805

	
0.114

	
0.057

	

	
0.660

	
0.114

	
0.000

	
***

	
0.712

	
0.129

	
0.009

	
**

	
0.783

	
0.135

	
0.070

	

	
0.994

	
0.116

	
0.961

	

	
1.143

	
0.114

	
0.241

	

	
0.419

	
0.117

	
0.000

	
***

	
0.470

	
0.116

	
0.000

	
***




	
Living with someone

	
1.379

	
0.135

	
0.017

	
*

	
1.281

	
0.135

	
0.067

	

	
0.939

	
0.155

	
0.684

	

	
0.859

	
0.162

	
0.348

	

	
1.173

	
0.137

	
0.245

	

	
0.968

	
0.137

	
0.815

	

	
0.970

	
0.139

	
0.825

	

	
1.135

	
0.137

	
0.355

	




	
Dog owner

	
0.629

	
0.200

	
0.021

	
*

	
0.714

	
0.200

	
0.092

	

	
0.767

	
0.249

	
0.287

	

	
0.812

	
0.258

	
0.420

	

	
1.176

	
0.210

	
0.440

	

	
1.329

	
0.209

	
0.172

	

	
0.549

	
0.222

	
0.007

	
**

	
0.660

	
0.209

	
0.047

	
*




	
Living in suburbs

	
1.296

	
0.105

	
0.014

	
*

	
0.979

	
0.105

	
0.836

	

	
0.977

	
0.121

	
0.844

	

	
0.793

	
0.125

	
0.064

	

	
1.494

	
0.108

	
0.000

	
***

	
1.419

	
0.107

	
0.001

	
**

	
1.077

	
0.108

	
0.488

	

	
0.957

	
0.106

	
0.678

	




	
Not worker

	
0.923

	
0.148

	
0.588

	

	
0.871

	
0.148

	
0.353

	

	
0.837

	
0.175

	
0.307

	

	
0.868

	
0.177

	
0.423

	

	
0.971

	
0.154

	
0.850

	

	
0.863

	
0.152

	
0.334

	

	
0.802

	
0.154

	
0.152

	

	
0.991

	
0.151

	
0.952

	




	
Decreased worktime

	
0.956

	
0.116

	
0.698

	

	
0.973

	
0.116

	
0.816

	

	
1.102

	
0.131

	
0.456

	

	
1.020

	
0.138

	
0.886

	

	
0.734

	
0.117

	
0.008

	
**

	
0.719

	
0.116

	
0.005

	
**

	
1.162

	
0.118

	
0.203

	

	
1.144

	
0.117

	
0.249

	








Abbreviations: UGS, urban green space. * p < 0.05; ** p < 0.01; *** p < 0.001.
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