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Abstract

:

Against the backdrop of accelerating population aging and scarce elderly care resources and facilities in China, the issue of the sense of safety among the elderly has received widespread attention. This article is based on data from the China Labor Force Dynamics Survey (CLDS) in 2016 and takes three major urban agglomerations as examples to examine the impact mechanisms of urban built environments on elderly people’s sense of safety. The results indicate that the characteristics of the urban built environment, the social environment, and individual health affect the safety perceptions of the elderly. Among them, urbanization rate, hospital facilities, population density, greening rate, air quality, and frequency of dining out have significant impacts on elderly people’s sense of safety. Simultaneously, good daily exercise and mental health status can significantly improve elderly people’s sense of safety. This article summarizes the existing problems of aging-friendly spaces and facilities in three major urban agglomerations, proposes planning strategies to enhance elderly people’s sense of safety, and provides a useful reference for urban aging-friendly transformations and an elderly-friendly society.
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1. Introduction


In recent years, the proportion of China’s elderly population has been increasing substantially. Estimates are that by 2035, China’s elderly population will exceed 400 million, accounting for more than 30% of the total population. However, there are still some elderly care problems in China’s urban environment. At the material level, environmental and social conflicts such as air pollution, ecological damage, and deterioration of the living environment are prominent [1], and the development of a livable environment for elderly people needs urgent attention. The outdoor environment is not suitable for the elderly because it lacks barrier-free facilities. Communities lack supporting facilities for the elderly [2] and face community disintegration in deference to commercial interests [3], the development of new sociospatial units such as affordable housing communities [4], and the disintegration of neighborhood relations. The elderly original neighborhood residents and the incoming new neighbors are different from one another. In terms of awareness, the elderly lack close contact with social welfare and social support in their homes and know little about community services [5]. Therefore, the question of how to build an age-friendly city has become an important part of China’s promotion of new urbanization and livable city construction. The World Health Organization (WHO) has proposed the concept of active aging [6], advocating that the elderly maintain good functions in five aspects: physical, psychological, intellectual, social, and economic, from the perspectives of health, community participation, and safety. In this regard, we actively explore ways to improve the health and well-being of the elderly and achieve active aging. The report of the 20th National Congress of the Communist Party of China aimed to “implement the national strategy of actively responding to population aging and develop the elderly care business and industry” [7]. Therefore, analyzing the influencing factors and mechanisms of the safety perceptions of the elderly is significant for optimizing urban construction and implementing the strategy of building a safe environment.



Significant aspects of the community residential environment in enhancing elderly safety have been increasingly recognized. Existing studies have found that the built environment is a powerful determinant of the sense of safety. Poor built environments are often associated with insufficient safety for older people, such as traffic safety [8,9], community safety [10], or individual safety [11]. Hong and Chen examined the relationship between the built environment, perceived safety from crime, and walking behavior [12]. They found that the community’s built environment, such as facility diversity, air quality, and building density, significantly impacted the sense of safety for older people. However, most research on elderly people’s sense of safety revolves around the built environment, and a comprehensive mechanism for safety impacts is still poorly understood. A few studies suggest that social environmental characteristics have direct and indirect effects on safety [13,14,15]. Urban greening (such as street trees and parks) plays a significant role in building elderly communities [16]. In addition to the built environment and the social environment, factors related to the individual’s health status may influence residents’ feelings and attitudes toward their sense of security [17], but the relevant research perspectives have not received sufficient attention. Furthermore, most studies focus on safety perception as a mediator variable; fewer studies have paid attention to the comprehensive consideration of safety intentions, measurements, and influencing factors [18]. China is currently experiencing unprecedented new urbanization and aging. However, the research on elderly people’s sense of safety in China still lags behind that in other countries, since it is mostly research related to the perspective of adaptation to aging facilities and is less based on geographical factors such as the urban built environment, which is used to explore the impacts on safety perceptions of the elderly [19]. Most studies on sense of safety have focused on residents, children, and migrant populations, and insufficient attention has been paid to vulnerable groups like the elderly. Elderly people are more sensitive to the built environment; for example, due to degradations in physical functioning, they have higher requirements of the built environment, such as air quality and lighting quantity [20]. Moreover, elderly people have special social needs; improving their sense of safety plays a significant role in outdoor sports activity participation, which enhances their health and active aging [21,22]. This is why it is crucial to pay more attention to the elderly.



This work addresses the above-mentioned shortcomings by analyzing data from the 2016 China Labor Dynamics Survey (CLDS) for three major urban agglomerations—Beijing–Tianjin–Hebei (BTH), the Yangtze River Delta (YRD), and the Pearl River Delta (PRD) [23]—to further understand the impact mechanisms of the safety perceptions of the elderly and urban aging, including problems with modernized spaces and facilities. Therefore, a strategy to improve the safety perceptions of the elderly is proposed, which provides a useful reference for the transformation of urban aging and the construction of an elderly-friendly society.



We first establish a linear regression model, with the sociodemographic characteristics of the three major urban agglomerations as control variables. Because each has resident and migrant populations in varying proportions and many elderly groups, they are typical and representative. Concurrently, social environment characteristics, urban built environment characteristics, and individual health characteristics are the investigative variables to understand their influence mechanisms on the safety perceptions of the elderly. Second, by analyzing the specific indicators covered in the characteristics, we determine how the elderly in each urban agglomeration are affected by different characteristics, in order to propose specific methods for improving the safety perceptions of the elderly in different urban agglomerations. Such analyses not only contribute to a better understanding of the status of and recent changes to the safety perceptions of elderly populations in China, but also have important implications for relevant policy formulation. Last, a constructive proposal is made for urban aging-related transformation strategies to help macro policies be more specifically implemented in differentiated urban agglomerations. This work has significance for building aging-friendly cities in future Chinese society and improving the safety perceptions of the elderly. It will help China build safe, aging-friendly communities in the future, thereby optimizing urban construction and implementing a safe environment construction strategy.




2. Literature Review


2.1. Sense of Safety


The concept of sense of safety originated from psychology and is used in theoretical research on psychoanalysis and human psychology [19]. Maslow believed that “psychological safety is the feeling of confidence, safety and freedom from fear and anxiety, especially the feeling of meeting a person’s present (and future) needs” [24]. Elders’ sense of security is a theme that can be found in the earliest official documents on aging-friendly cities. Research on the safety perceptions of the elderly in various countries has focused on the living environment and safety policy guarantees. Scholars have studied the impact of different community types and community land use on the safety perceptions of the elderly [14] and the application of community construction and development to elders’ community safety perceptions [3]. One study found that public health research has a positive impact on health policy development for the elderly [25]. Some scholars looked at the development of aging policies by studying the design of community environment models, including collaborative governance and participation of the elderly in the decision-making process [10].



Elderly people’s sense of safety is becoming a hot topic in academic circles. Compared with research in other countries, there are two deficiencies in China: (1) research mainly analyzes security perceptions as an indicator of social environment factors, and lacks comprehensive consideration of their connotations, measurements, and influencing factors; and (2) research is conducted from microscopic perspectives such as the renovation of facilities suitable for the elderly and is less based on the impact of geographical elements such as the urban built environment on sense of safety. Therefore, this comparative study on elderly people’s sense of safety in three major urban agglomerations revises scales from Zhang, Qin, and Tang [26] about residential sense of safety to include five items that measure feelings of safety in various situations within the urban built environment: unemployment, crime, terrorist attacks, consuming counterfeit medicines or food, and infectious disease. Respondents rated their agreement on a four-point Likert scale, part of the CLDS (highly possible = 1, highly impossible = 4), to examine the impact mechanism of the urban built environment on elderly people’s sense of safety, and on this basis, the differences between the three major urban agglomerations are compared.




2.2. Urban Environment, Social Environment, Individual Characteristics, and Sense of Safety among the Elderly


The influencing factors of sense of safety include the urban environment, the social environment, and individual characteristics, which encompass the built environment, socioeconomic variables, the policy environment, physical and mental health, and so on. Researchers have defined and described the urban environment from the perspective of the built environment [11,27]. Cervero found that the built environment consists of three dimensions (3Ds)—density, diversity, and design—which were later extended to five dimensions (5Ds) by including destination accessibility and distance to transit [28,29]. Many scholars have adopted the 5Ds evaluation framework. For example, Chen et al. used the number of parks and the density of leisure facilities to measure destination accessibility, the number of intersections to measure the design, and the sky exposure percentage to measure density [30]; Han et al. used the land-use mix and housing types of residential districts to measure diversity, and distance to transit was measured according to the density of public transportation facilities, road network accessibility, and traffic spatial constraints [1]. The 5Ds framework is suitable for research focusing on multiple measures of the urban environment and is a widely used indicator system.



An accumulating body of literature has linked the urban environment and the sense of safety. Baba and Austin investigated determinants of perceived neighborhood safety [10]. Their results indicated that improving the quality of built environmental characteristics can increase residents’ concern with the appearance of the neighborhood and their concern about the people that live there, which in turn increases the perceived level of neighborhood safety [12]. Hong and Chen found that people living in neighborhoods with good accessibility and pedestrian facilities tend to perceive their neighborhoods as safer, while density has the opposite impact [10]. Wood et al. found that as the distance between the post box and the respondent’s home increased, the mean score on feelings of safety decreased [21].



Empirical and review studies have found that social environments could be represented by the socioeconomic composition [31,32] or perceived neighborhood safety, cohesion, and trust [33,34,35]. In addition, Zhang and Yao characterized social environments by the sociodemographic composition, social ties of people, living pressure, social resource distribution, social safety, policy, and lifestyle [36]. In research on the effect of walkable environments on active aging, Marquet and Miralles-Guasch considered municipality size, average income, and vehicle and population density as socioeconomic variables [37]. Lee, Yoon, and Woo used median apartment-housing prices as a proxy for neighborhood economics [8]. Aliyas described low-socioeconomic-status neighborhoods in terms of unemployment, low-wage jobs, high rates of poverty, and low educational attainment [17]. Many researchers have demonstrated that people residing in low socioeconomic areas perceive less safety than those in moderate-to-high socioeconomic areas [38].



Another key component of the sense of safety is related to individual characteristics, such as psychosocial indicators, local area perceptions, health characteristics, perceived emotional support, community involvement, and so on. When studying the relationship between elderly people’s sense of security and physical activity, health characteristics often were a determinant [39]. Some studies have shown that the proportion of respondents reporting feeling very safe decreases as perceived health decreases, and the probability of feeling very safe decreases linearly with greater reported stress [13]. In brief, a good evaluation of individual characteristics is positively related to or enhances one’s sense of safety.




2.3. Research on the Elderly


Researchers have demonstrated the relationships of sense of safety and similar concepts to public facilities, street environment, and so on [13,19]. In one study, commercial activities along the street were conducive to a higher level of perceived safety because of the lively scenes, which reduced older pedestrians’ fear of crimes [40]. However, there are also studies showing that commercial activities and associated higher levels of pedestrian traffic and crowding led to increased risk of collisions or falls, negatively impacting the perceived safety of older pedestrians [19]. Although higher concentrations of services enhance the convenience of living and contribute to the mental well-being of older adults, they could also add to perceptions of insecurity and chaos, which offset the positive effects [27].



Another study found that the overall design and maintenance of public spaces and greenery, such as the quality of the pavement and any loose paving tiles, affect perceived safety [14]. The higher the ratio of intersection areas covered by trees and their shade, the less likely an older pedestrian is to be involved in a collision [41]. A well-maintained and clean street can improve the sense of safety and security [13]. In addition, the attitude of residents toward public space maintenance also has an impact on their sense of security [14]. However, some residents lack respect for public spaces, which means there is work needed to establish friendly communities for the elderly.



Community security positively contributes to the leisure activities of the elderly [1,4,27]. The designs of intersections and pedestrian crossings can improve pedestrian safety, thereby having a positive impact on sports activities and walking in favorable built environments. Loukaitou-Sideris systematically reviewed how neighborhood safety influences physical activity and concluded that the relationship of bus stops to the streets, the marking of crossroads, the positioning of neighborhood schools and playgrounds in relation to the street network, the types of land uses, and so on may reduce the risk of pedestrian collisions [9]. Related studies have found that negative built environments, such as locations with graffiti or garbage and dangerous roads/intersections increased the incidence of disease; positive built environments, such as access to parks and sidewalks, as well as accessible public spaces, reduce the occurrence of diseases [42]. Older adults that reported weekly, moderate-to-vigorous physical activity had reduced likelihoods of suffering major chronic diseases [43]. Physical activity and social interaction played mediating roles in the correlation between the built environment and elderly health [11,27].



Internal migration in China from rural areas to cities is known as interregional migration. Most internal migrants still register their place of residence as their place of origin and are considered a floating population, of which 7.2% (18 million) are elderly (60 years or older). Most previous studies on Chinese subjective well-being focused on migrant workers and neglected the migrant elderly who were more vulnerable in terms of social interactions and emotional state. The migrant elderly may become more vulnerable as their health status and economic ability decline. Similarly, in China, not only have migrant elders experienced significant urbanization and industrialization changes, but also non-migrant elders have experienced similar changes. These changes affect their well-being [44].





3. Materials and Methodology


3.1. Case Study


The BTH, YRD, and PRD regions are highly urbanized areas. From 1994 to 2014, these three major urban agglomerations not only ranked among the top three in terms of annual average GDP, but also ranked among the top in terms of the increase in the total GDP. BTH, YRD, and PRD are in the economically developed eastern coastal areas. The total area of BTH is 216,000 km2. The permanent population of Beijing is 21.89 million, and the population aged 60 and above reached 4.30 million at the end of 2020, accounting for 19.70% of the total population. YRD is in the lower reaches of the Yangtze River, with a total area of 358,000 km2. At the end of 2020, the number of permanent residents in Shanghai reached 24.88 million, and the population aged 60 and above reached 5.82 million, accounting for 23.4% of the total population. PRD is in the lower reaches of the Pearl River in Guangdong Province, with a total area of 56,000 km2. By the end of 2020, the number of permanent residents in Guangzhou reached 18.74 million, and the number of people aged 60 and above reached 1.80 million, accounting for 18.27% of the total population. The total populations, numbers of elderly people, and their proportions in the total populations of the three major urban agglomerations are large, and the regions’ economic and geographical advantages are obvious. Therefore, this research explores the specific impacts of urban environment, social environment, individual health, and sociodemographic characteristics on elderly people’s sense of safety, with cities as the basic unit. Choosing these three major urban agglomerations as research case sites confers a certain typicality and representativeness. Based on the sample size limitations of existing databases, nine cities in YRD, six cities in BTH, and eight cities in PRD were selected (Figure 1).




3.2. Data Sources


The data in this work come from the comprehensive database established by the CLDS. In 2016, the CLDS database covered 29 provinces and cities in China, and the sample communities were randomly processed. Referring to the seventh population census, this work defines elderly people as males over 60 years old and females over 55 years old [45]. Sample screening was conducted in the CLDS 2016 database, and a total of 1212 respondents were selected from 23 cities. There are 368 respondents in YRD, 367 respondents in BTH, and 477 respondents in PRD. At the same time, we used basic geographic data to obtain urban environmental characteristic variable data, including the population density, urbanization rate, number of hospitals, greening rate, and air quality (PM10). The data on population density, urbanization rate, and number of hospitals all originated from the China Statistical Yearbook in 2016 [46]. Furthermore, the data on greening rate were extracted by reference to the LUCC database of China, which reflected the quality of urban environments [47]. The data on PM10 are reference to the data from China Science (http://www.resdc.cn (accessed on 15 June 2016).



Table 1 shows the social and demographic characteristics of the total sample and subsamples of the three major urban agglomerations. In the total sample, the average age of the elderly population is 62.31 years old, with a gender ratio of 39.69 male:60.31 female. The majority of the population is married (92.07%), 91.59% are not members of the Communist Party, and 56.4% have an education level of primary and secondary school or below. According to the 2017 China Demographic Yearbook, the male to female ratio of the elderly population is approximately 4:6 [46]. Therefore, the total sample data in this study have a certain representativeness.



The average ages of elderly people in PRD, YRD, and BTH are 63.17 years old, 62.50 years old, and 61.01 years old, respectively. The PRD and YRD regions have similar gender ratios of approximately 4:7, while BTH has a ratio of approximately 3:7. In terms of political affiliation, the proportion of party members in YRD is 12.8%, which is higher than those in PRD and BTH. The proportions of party members in PRD and BTH are similar, at 6.0% and 5.5%, respectively. The proportions of local hukou household registration in BTH and PRD are higher than that in YRD. The proportion of respondents with a bachelor’s degree and above is higher in YRD than those in PRD or BTH.




3.3. Research Methods


3.3.1. The Research Framework


With all the data prepared, we used the linear regression model to explore the impact mechanisms of urban environment, social environment, individual health, and sociodemographic characteristics on elderly people’s sense of safety in total sample and three major urban agglomeration subsamples. The research framework is shown in Figure 2.




3.3.2. Linear Regression Model


Elderly people’s sense of safety is often determined by the characteristics of the urban environment, social environment, and individual health. Selecting sense of safety as the dependent variable, this work uses the ordinary least squares method to establish a linear regression model to measure the impact of the urban built environment on elderly people’s sense of safety and calculates the explanatory power of each variable on the differences in elderly people’s sense of safety. Specifically, a random intercept model is used, for which the equation is as follows:


    Y   i j   =   α   1   +   η X   j   +  β 1    Z   i j   +  γ 1    W   i j   +   δ   1     S   i j   +  μ  i j   +  ε  1 i j   +  θ  1 i j    



(1)




where     Y   i j     represents the level of elderly people’s sense of safety of individual i in city j;     X   j     represents the variables for urban environmental characteristics of city j;     Z   i j     represents the variables for the sociodemographic characteristics of resident i of city j;     W   i j     represents the variable for the social environment of resident i of city j;     S   i j     represents the variable for the individual health characteristics of resident i of city j;     α   1     represents the intercept;   η   is represents the total effect of the independent variables;     β   1     represents the coefficient of the sociodemographic characteristics;     γ   1     represents the coefficient of the social environment;     δ   1     represents the coefficient of individual health;     μ   i j     represents the residual of the sociodemographic characteristics;     ε   1 i j     represents the residual of the social environment; and     θ   1 i j     represents the residual of individual health characteristics.





3.4. Variables and Measures


3.4.1. Sense of Safety


Zeng et al. developed a specific scale to measure sense of safety [15]; this work draws on their research scale on residential sense of safety, and the scale is strictly revised according to the program for use. The Kaiser-Meyer-Olkin (KMO) value of the scale in this work is 0.933, and the Bartlett sphere test is significant. The overall Cronbach’s α value of the scale is 0.645 (Table 2), which shows that the questionnaire design is reasonable. Specifically, it includes five items about the likelihood of encountering related events in the next five years, including unemployment, crimes, terrorist attacks, consuming counterfeit drugs or substandard food, and infectious disease, aimed at measuring elderly people’s sense of safety. Responses range from 1 to 4, which are very likely, quite likely, relatively unlikely, and very unlikely, respectively. The overall score range of the scale is 5–20 points, and the higher the scale score, the higher the level of safety of the respondents.




3.4.2. Social Environment Characteristics


This article discusses the impact of social environment characteristics on elderly people’s sense of safety from three aspects: the availability of social support, community trust, and frequency of dining outside the home. Wood et al. pointed out that the safety experience depends on the closeness of the interactions between individuals and others [21], which shows that it is necessary to study social environment characteristics during research on the sense of safety. The urban environment often interacts with the social environment, thereby affecting elderly people’s sense of safety. The social disintegration theory posits that the weakening of community cohesion and the heterogeneity of population attributes caused by population mobility increase the sense of disorder and insecurity in society [48,49].



This study is based on the question “How many close friends/acquaintances do you have locally that can provide their support and assistance?” to explore indicators of the social support of elderly people in terms of social environment characteristics. This study uses 5-level scoring to measure the level of community trust among elderly people. A score of 1 indicates “very distrusting” and a score of 5 indicates “very trusting”. As the score increases, the trust level of elderly people toward residents in the living environment increases. The variables about frequency of dining out are based on a 5-level scoring measurement of five indicators: “dining out on weekdays”, “dining out on rest days”, “inviting people to dine out”, “being invited to dine out”, and “dining out with friends.” The frequency of dining out is considered from three aspects: different times, different situations, and different objects. The frequency of dining out is rated as 1 point for never to 5 points for often, and the higher the score, the higher the frequency of elderly people dining out in the past three months. The Cronbach’s α of the frequency of dining out is 0.926 (Table 3), which indicates good reliability of the questionnaire.




3.4.3. Urban Environmental Characteristics


Urban population density and urbanization rate are the basic indicators of economic development in the built environment of cities in the case study area, which are closely related to the quality of life of the elderly. Based on the concentrated leisure and entertainment venues and more frequent medical assistance seeking of the elderly, this work selects the number of urban hospitals, greening rate, and pollution with particulate matter of 10 µm or less (PM10) in June 2016 as indicators (Table 4).




3.4.4. Individual Health Characteristics


The health characteristics of elderly people are measured with two dimensions: physical and mental health. This work selected four indicators of physical health: smoking history, drinking history, hospitalization status, and exercise status. When the two indicators of smoking and drinking history have values of 1, the elderly person has a history of this behavior. The hospitalization status of the elderly is measured by whether they have been hospitalized since 2015. A value of 1 indicates that the elderly person has been hospitalized. In addition, a certain amount of physical exercise is beneficial for elderly people to have a healthy lifestyle. This study measures the exercise status of elderly people in the past month. Referring to the study by Qiu et al., the CES-D20 Depression Self-Rating Scale was used to measure mental health status [51]. Among the 20 items, there are 15 common negative emotions that may have appeared in the past week and 5 daily behaviors that can reflect negative psychological states, including worrying about some small things; not wanting to eat, mybecause of poor appetite; and even with the help of family and friends, being unable to get rid of depression. The scale adopts a 4-level reverse scoring system, with scores ranging from 1 to 4, which are sequentially (5–7 days), often (3–4 days), rarely (1–2 days), and never/almost never (less than 1 day). The higher the score, the better the mental health level of the elderly person in the past week. The Cronbach’s α of the mental health subscale is 0.929 (Table 5), which indicates good reliability of the questionnaire.






4. Results and Analysis


4.1. Analysis of Total Sample Results


As shown in Table 6, Model 1 shows the overall model regression results. In the social environment characteristics, the frequency of dining out has a significant negative impact on the sense of safety of elderly people, with a coefficient of −0.059. This indicates that in the past three months, the higher the frequency of dining out, the lower the sense of safety score of elderly people. Previous studies have shown that in terms of public social issues, the problem of elderly people being deceived is particularly severe [52,53]. Elderly people dining out may invite fraud incidents, which may cause economic losses and serious trauma to the elderly [54,55,56]. Elderly people’s sense of safety decreases as a result. In terms of urban environmental characteristics, the number of hospitals has a significant positive impact on elderly people’s sense of safety. For each additional hospital in the case area, the sense of safety score of the elderly increases by 0.002. The increase in coverage and use of medical and health resources is beneficial for the physical and mental health of the elderly. The medical security effect is a significant factor in improving the health of the elderly [57]. Therefore, numerous high-quality medical service institutions can to some extent enhance the sense of safety score of the elderly. In addition, urbanization rate, population density, greening rate, and PM10 have significant negative effects on elderly people’s sense of safety, with coefficients of −0.033, −0.000, −0.020, and −0.013, respectively. The reason for this is that the continuous acceleration of urbanization and industrialization has increased crowding effects; the increases in population density and transportation costs have adverse effects on the health of the elderly [19]. Elderly people may experience increased psychological pressure and low emotions when facing rapidly changing external environments, leading to a decrease in their sense of safety. Furthermore, studies have shown that the lack of safety management in green spaces may lead to thefts surrounding green spaces, which reduce residents’ sense of safety [58]. Additionally, He et al. found that air quality can affect residents’ travel, and elderly people with respiratory problems may be more likely to be affected [20]. Air pollutants have a negative impact on the health of the elderly, leading to a decrease in their sense of safety.



Among individual health characteristics, exercise and mental health have significant positive impacts on elderly people’s sense of safety. Specifically, for each unit of improvement in exercise and the mental health status of the elderly, their sense of safety scores increase by 0.366 and 0.041, respectively. Regular and sufficient physical activity can be beneficial for physical and mental health and can also reduce the risk of many chronic diseases [59]. Research has shown that community safety can promote residents’ outdoor activities, indicating a clear correlation and mutual influence between safety and exercise [1,4,9]. Additionally, previous studies have shown that social support promoted emotional calmness and stability in older adults, thereby affecting their sense of safety [60]. Therefore, the better the exercise and mental health status of the elderly, the higher their sense of safety score. In the sociodemographic control variables, the political affiliation indicator has a significant positive impact on elderly people’s sense of safety, with a coefficient of 0.181, indicating that elderly people who identify as members of the Communist Party of China have higher sense of safety scores than those without party membership. The reason for this is that party members are considered exemplary role models among the population, and political affiliation and identity are crucial factors affecting the sense of safety of the elderly.



Summarizing the above, elderly people’s sense of safety is influenced by four dimensions: urban environment, social environment, individual health, and sociodemographic characteristics. Firstly, the five variables of the urban environment have a significant impact on elderly people’s sense of safety. Among them, urbanization rate, greening rate, population density, and air quality (PM10) have a negative impact on elderly people’s sense of safety; the number of hospitals has a significant positive impact on elderly people’s sense of safety, and the increase in the number of hospitals enhances their sense of safety. Secondly, in terms of the social environment characteristics, the frequency of dining out among elderly people has a negative impact on their sense of safety. The increase in the frequency of dining out increases the frequency of elderly people encountering danger during outdoor activities to a certain extent. Thirdly, in terms of individual health, the increase in mental health and exercise status has a certain positive effect on elderly people’s sense of safety. Fourthly, in terms of the sociodemographic control variables, political affiliation has a significant impact on their sense of safety.




4.2. Comparative Analysis of Three Major Urban Agglomerations


This article takes sociodemographic characteristics as the control variables, and takes social environmental characteristics, urban environmental characteristics, and individual health characteristics as the inspection variables. We established subsample models for three major urban agglomerations to examine the variables’ impact mechanisms on the sense of safety among the elderly. As shown in Table 7, population density and greening rate in urban environmental characteristics have significant negative impacts on elderly people’s sense of safety in the YRD urban agglomeration (Model 2). Specifically, for each unit increase in population density and greening rate in YRD, the sense of safety scores of the elderly decrease by −0.001 and −0.023, respectively. Centralized services often accompany a high population density, and although the convenience of life has increased, so has the sense of chaos and insecurity [27]. Among individual health characteristics, hospitalization has a significant negative impact on elderly people’s sense of safety, with a coefficient of −1.285, indicating that obtaining a doctor’s diagnosis of hospitalization can decrease elderly people’s sense of safety.



In BTH (Model 3), the PM10 in urban environmental characteristics has a significant negative impact on elderly people’s sense of safety, with a coefficient of −0.040. This indicates that the higher the PM10 value in BTH, the lower the sense of safety score of the elderly. Among individual health characteristics, mental health status has a significant positive impact on elderly people’s sense of safety. For each unit of improvement in the mental health status of the elderly, their sense of safety score increases by 0.050 units. In terms of social demographic characteristics, gender has a significant negative impact on the sense of safety among the elderly, with a coefficient of −0.912. It is likely that gender affects residents’ feelings and attitudes toward sense of safety. Men’s sense of safety is often higher than women’s, which may be related to mental health level and frequency of sports activities [17,21].



Additionally, political affiliation has a significant positive impact on elderly people’s sense of safety, with a coefficient of 1.326, indicating that the sense of safety scores of elderly people who are members of the Communist Party of China are higher than those of non-party members.



In PRD, the influencing factors of elderly people’s sense of safety are reflected in the characteristics of the urban environment. Population density and PM10 value have significant negative impacts on elderly people’s sense of safety. For each unit increase in population density and PM10 values corresponding to each city in PRD, the sense of safety scores of the elderly decrease by −0.002 and −0.094 units, respectively. Specifically, the core area of PRD has always been the most densely populated area in Guangdong Province. The huge influx of people has led to sharp increases in population density, resulting in issues such as land resource scarcity and deterioration of urban living environments. As a result, elderly people’s sense of safety has also decreased. Additionally, atmospheric pollutant transport between various urban agglomerations in PRD leads to regional air pollution rather than local pollution [61,62]. Major atmospheric pollutants such as sulfur dioxide and nitrogen dioxide have seriously affected the ecological environment and human health [63], thereby affecting elderly people’s sense of safety.



In summary, the three major urban agglomerations are compared in terms of three aspects. First, the impacts of urban environmental characteristics on elderly people’s sense of safety in YRD and PRD are higher than that in BTH. Specifically, population density has a significant negative impact on elderly people’s sense of safety in both YRD and PRD. The population densities of YRD and PRD are high compared with BTH. The increase in population density caused by urban expansion can cause a series of negative external problems such as traffic congestion and environmental pollution. Due to their decline in physical function, elderly people walk outside, and the risks caused by collisions on the road are increasing, resulting in a decrease in their sense of safety [41,64]. PM10 has significant negative impacts in BTH and PRD, while the greening rate has a significant negative impact in YRD. In recent years, haze and air quality problems have become increasingly serious. Air pollution has seriously disrupted the production and life of Chinese citizens. The air pollution problem is particularly serious in BTH [65]. Second, the impact of individual health characteristics on elderly people’s sense of safety in YRD is greater than that in BTH, while the impact in PRD is not significant. Hospitalization and exercise status have significant impacts on elderly people’s sense of safety in YRD, while psychological health status has positive impacts on elderly people’s sense of safety in YRD and BTH. As life pressure increases, the elderly become more vulnerable, leading to a decrease in the quality of life [13].





5. Discussion


Elderly people’s sense of safety is related to the urban environment, the social environment, and individual health. However, few studies have analyzed the mechanism of the impact of elderly people’s sense of safety within a framework that includes these three factors. Therefore, it is necessary to conduct more in-depth research to explore the impact mechanism of elderly people’s sense of safety, in order to better improve their sense of safety and build an elderly-friendly city.



The comparison between our findings and the conclusions of previous studies is worth discussing. First, among urban environmental characteristics, the number of hospitals had a significant positive impact on elderly people’s sense of safety, while urbanization rate, population density, greening rate, and PM10 had significant negative impacts. The positive association between the number of hospitals and elderly people’s sense of safety was as expected, and some studies have pointed out that improvements in medical safety are related to the health level of elderly people [66,67,68]. The high level of urbanization, population density, and PM10 mean that the living environment is more crowded and complex for the elderly, thereby increasing the probability of their health being damaged, such as in traffic accidents [19]. Although many studies suggest a positive correlation between greening rate and residents’ health, there is also literature indicating a positive correlation between greening rate and criminal robbery cases [69,70]. As a vulnerable group, the elderly are more likely to be harmed, so greening rate may reduce their sense of safety toward the surrounding environment [71].



Meanwhile, among social environmental characteristics, the frequency of dining out had a significant negative impact on the sense of safety among the elderly. Among individual health characteristics, exercise status and mental health status significantly improved the sense of safety of elderly people. With the increase in age and the continuous decline in physical function, the physical labor that the elderly can expend for travel drops sharply, but the higher frequency of dining out means the elderly need to consume more physical strength when going out. If the surrounding travel facilities are not complete, this brings greater travel pressure to the elderly, and thus leads to a lower sense of safety [72,73]. Better exercise and mental health status indicate that the elderly live in a friendly and comfortable and relaxed environment, and therefore have a higher sense of safety, which is coincident with the conclusions of most of the previous literature [13,37].



In addition, different characteristics have different impacts on the three urban agglomerations. Population density has a significant negative impact on elderly people’s sense of safety in YRD and PRD. Air quality (PM10) significantly reduced the sense of safety of elderly people in BTH and PRD. Among individual health characteristics, hospitalization indicators had a negative impact on elderly people’s sense of safety in YRD, and exercise habits had a positive impact on safety, while good psychological health status improved elderly people’s sense of safety in YRD and BTH. These differences may be due to the different urban development stages, population characteristics, industrial structures, and policies of the three urban agglomerations [74,75].



This study uses a linear regression model to explore the impact mechanism of elderly people’s sense of safety in three major urban agglomerations in China, enriching the relevant research on sense of safety and the elderly group. These findings contribute to a deeper understanding of the mechanisms underlying the sense of safety among urban elderly people in China, as well as the impact of safety awareness on urban aging, including factors such as urban environment, social environment, and individual health. Based on the above conclusions, we propose strategies to enhance the safety awareness of the elderly, providing useful references for the transformation of urban aging and the construction of an elderly-friendly society. However, this study also has some limitations that could be improved in the future. First of all, this paper only uses the linear regression model to explore the mechanism that affects the sense of safety of the elderly, and the intermediary variables that affect the sense of safety of the elderly deserve further exploration. Second, this paper only measures the sense of safety from the subjective psychological characteristics of the elderly, which have certain deviations. Moreover, due to the limitations in data acquisition, it was not possible to analyze and study the cities in Northwest China. Therefore, the future research direction involves optimizing the methods and variables and enriching the research area to promote more objective and reasonable conclusions.




6. Conclusions and Recommendations


This work is based on the 2016 CLDS database, and explores the impact mechanisms of various factors on elderly people’s sense of safety in three major urban agglomerations. We explored the influencing factors and pathways of elderly people’s sense of safety from three aspects: urban environmental characteristics, social environmental characteristics, and individual health characteristics, and systematically compared the differences in safety perceptions among elderly people in the three major urban agglomerations of YRD, BTH, and PRD. The results show the following: (1) On the whole, in terms of urban environmental characteristics, the number of hospitals has a significant positive impact on the perception of environmental safety among the elderly, while urbanization rate, population density, greening rate, and PM10 have significant negative impacts on the perception of environmental safety among the elderly. In terms of social environmental characteristics, the frequency of dining out has a significant negative impact on the sense of environmental safety among the elderly. Among individual health characteristics, exercise status and mental health status can significantly improve the sense of safety level of elderly people. (2) Meanwhile, there are differences in the impact of different characteristics on the three major urban agglomerations of YRD, BTH, and PRD. Moreover, the results also indicate that Communist Party membership has a positive impact on the sense of safety of the elderly.



Based on the research findings, an urban aging adaptation transformation strategy consists of the following three points. (1) The first involves conducting aging adaptation transformations for green space environments: taking appropriate control of green areas, improving the quality of green environments, and improving green space safety management. In addition, aging adaptation transformations of medical and health facilities should be conducted. Community medical and health facilities should be combined with other community public facilities such as elderly care facilities and cultural facilities to achieve intensive development. (2) Second, improving the accessibility of dining venues can provide convenience and safety for elderly people’s lives. Promoting the construction of elderly dining tables, providing safe catering and dining services for elderly people in the community, and providing meal delivery services for elderly people with limited mobility can also enhance their sense of safety. (3) Third, enhancing the accessibility of leisure facilities and dividing sites according to functions can improve the mental health and exercise status of the elderly.
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Figure 1. The locations of the three major urban agglomerations and their studied cities in China. 
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Figure 2. Conceptual framework. 
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Table 1. Individual sociodemographic characteristics of the sample.
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Characteristics

	
Total

	
PRD

	
YRD

	
BTH






	
Number of samples

	
1212

	
477

	
368

	
367




	
Age (years)




	
Mean value

	
62.31

	
63.17

	
62.50

	
61.01




	
Gender (%)




	
Male

	
39.69

	
43.4

	
41.85

	
32.70




	
Female

	
60.31

	
56.6

	
58.15

	
67.30




	
Marital status (%)




	
Married

	
92.07

	
89.10

	
89.95

	
90.71




	
Unmarried/divorced/

widowed/separated

	
7.93

	
10.90

	
10.05

	
9.29




	
Political Affiliation (%)




	
Member of the Communist Party

	
7.8

	
6.0

	
12.8

	
5.5




	
Non-Communist Party member

	
92.2

	
94.0

	
86.9

	
94.5




	
Hukou status (%)




	
Local

	
94.6

	
96.5

	
90.7

	
96.2




	
Nonlocal

	
5.4

	
3.5

	
9.3

	
3.8




	
Education (%)

	

	

	

	




	
Primary school and below

	
56.4

	
66.6

	
35.1

	
65.0




	
Middle and high school

	
40.0

	
29.6

	
57.5

	
34.6




	
College and above

	
3.6

	
3.8

	
7.4

	
0.4
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Table 2. Reliability analysis of the sense of safety.
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Variable

	
Cronbach’s α

	
Cronbach’s α Based on Standardized Terms

	
Explanation






	
Sense of safety

	
0.645

	
0.722

	
1. Unemployment




	
2. Crimes




	
3. Terrorist attacks




	
4. Consuming counterfeit drugs or substandard food




	
5. Being infected with a certain infectious disease
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Table 3. Reliability analysis for the frequency of dining out.
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Variable

	
Cronbach’s α

	
Cronbach’s α Based on

Standardized Terms

	
Explanation






	
Frequency of dining out

	
0.926

	
0.926

	
1. Dining out on weekdays




	
2. Dining out on rest days




	
3. Inviting people to dine out




	
4. Being invited to dine out




	
5. Dining out with friends
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Table 4. Urban environmental characteristics of the sample.
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	Variables
	Explanation
	Measurement Method





	Population density
	Population per unit land area (persons/km2)
	Number of permanent urban residents/total urban area



	Urbanization rate
	The proportion of urban permanent population to the total permanent population
	Urban permanent population/total permanent population



	Number of hospitals
	Number of hospitals in each case city
	—



	Greening rate
	The proportion of green land to total land area
	Green land/total land area



	Air quality (PM10)
	The average concentration of dust or drifting dust (particulate matter) with diameters of 10 μm or less (PM10) in the ambient air
	—







Note: The data are from China Science (http://www.resdc.cn (accessed on 15 June 2016), the Statistical Yearbook of 2017, and the LUCC database of China [46,47,50].
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Table 5. Reliability analysis of the mental health scale.
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Variable

	
Cronbach’s α

	
Cronbach’s α Based on

Standardized Terms

	
Explanation






	
Mental health

	
0.929

	
0.936

	
1. Worried about some small things.




	
2. Don’t want to eat, I have a bad appetite.




	
3. Even with the help of family and friends, I still can’t get rid of my depression.




	
4. Feeling inferior to others.




	
5. Unable to concentrate when doing things.




	
6. Feeling down.




	
7. Feeling that doing anything takes a lot of effort.




	
8. Feeling hopeless about the future.




	
9. Feeling like my life is a failure.




	
10. Feeling scared.




	
11. Poor sleep.




	
12. Feeling unhappy.




	
13. Speaking less than usual.




	
14. Feeling lonely.




	
15. Feeling that people are not very friendly to me.




	
16. Feeling that life is meaningless.




	
17. Crying.




	
18. Feeling nervous.




	
19. Feeling that people don’t like me.




	
20. Feeling that life cannot continue.











[image: Table] 





Table 6. Total sample regression model.






Table 6. Total sample regression model.





	
Variables

	
Model 1 (Total Sample)




	
Coefficient

	
Standard Error

	
T-Value






	
Urban environment




	
Urbanization rate

	
−0.033 ***

	
0.011

	
−3.100




	
Greening rate

	
−0.020 ***

	
0.007

	
−2.970




	
Number of hospitals

	
0.002 **

	
0.001

	
2.050




	
Population density

	
−0.000 *

	
0.000

	
−1.740




	
Air quality (PM10)

	
−0.013 *

	
0.007

	
−1.920




	
Social environment




	
Social support

	
−0.006

	
0.006

	
−1.050




	
Community trust

	
−0.014

	
0.113

	
−0.130




	
Frequency of dining out

	
−0.059 **

	
0.028

	
−2.120




	
Individual health




	
Mental health

	
0.041 ***

	
0.012

	
3.550




	
Exercise status

	
0.366 *

	
0.212

	
1.730




	
Smoking history

	
−0.272

	
0.275

	
−0.990




	
Drinking history

	
0.066

	
0.272

	
0.240




	
Hospitalization status

	
−0.469

	
0.318

	
−1.470




	
Sociodemographic characteristics

	

	

	




	
Age

	
0.004

	
0.022

	
0.180




	
Gender (Reference group: Female)




	
Male

	
−0.335

	
0.271

	
−1.240




	
Marital status (Reference group: Unmarried/divorced/widowed/separated)




	
Married

	
0.037

	
0.339

	
0.110




	
Political affiliation (Reference group: Non-Communist Party member)




	
Members of Communist Party

	
0.181 **

	
0.353

	
0.510




	
Hukou status (Reference group: Nonlocal)




	
Local

	
−0.879

	
0.432

	
−2.040




	
Education (Reference group: Primary school and below)




	
Middle and high school

	
0.142

	
0.212

	
0.670




	
College and above

	
−0.420

	
0.590

	
−0.710




	
Constant

	
25.177 ***

	
2.103

	
11.970








Note: *, **, and ***, respectively, represent significance levels of 5%, 1%, and 0.1%, respectively.
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Table 7. Subsample regression model.






Table 7. Subsample regression model.





	
Variables

	
Model 2 (YRD)

	
Model 3 (BTH)

	
Model 4 (PRD)




	
Coefficient

	
Standard Error

	
T-Value

	
Coefficient

	
Standard Error

	
T-Value

	
Coefficient

	
Standard Error

	
T-Value






	
Urban environment




	
Urbanization rate

	
0.042

	
0.037

	
1.150

	
−0.002

	
0.044

	
−0.030

	
0.000

	
0.054

	
−0.000




	
Greening rate

	
−0.023 *

	
0.012

	
−1.880

	
−0.051

	
0.033

	
−1.570

	
−0.002

	
0.050

	
−0.030




	
Number of hospitals

	
0.002

	
0.004

	
0.620

	
0.000

	
0.002

	
0.100

	
0.010

	
0.006

	
1.610




	
Population density

	
−0.001 **

	
0.000

	
−2.370

	
−0.001

	
0.001

	
−1.310

	
−0.002 **

	
0.001

	
−2.140




	
Air quality (PM10)

	
−0.016

	
0.029

	
−0.550

	
−0.04 **

	
0.018

	
−2.180

	
−0.094 **

	
0.044

	
−2.140




	
Social environment




	
Social support

	
−0.019

	
0.013

	
−1.450

	
0.007

	
0.014

	
0.470

	
−0.005

	
0.007

	
−0.760




	
Community trust

	
−0.081

	
0.239

	
−0.340

	
−0.240

	
0.207

	
−1.160

	
0.192

	
0.173

	
1.110




	
Frequency of dining out

	
−0.027

	
0.056

	
−0.490

	
−0.066

	
0.056

	
−1.170

	
−0.051

	
0.046

	
−1.120




	
Individual health




	
Mental health

	
0.068 ***

	
0.022

	
3.090

	
0.050 **

	
0.021

	
2.340

	
0.028

	
0.019

	
1.450




	
Exercise status

	
1.210 ***

	
0.408

	
2.960

	
−0.147

	
0.375

	
−0.390

	
0.331

	
0.379

	
0.870




	
Smoking history

	
−0.794

	
0.513

	
−1.550

	
−0.615

	
0.495

	
−1.240

	
0.180

	
0.472

	
0.380




	
Drinking history

	
0.465

	
0.493

	
0.940

	
0.081

	
0.536

	
0.150

	
−0.004

	
0.442

	
−0.010




	
Hospitalization status

	
−1.285 *

	
0.675

	
−1.900

	
−0.288

	
0.625

	
−0.460

	
0.015

	
0.462

	
0.030




	
Sociodemographic characteristics




	
Age

	
0.010

	
0.037

	
0.280

	
−0.073

	
0.068

	
−1.080

	
0.004

	
0.032

	
0.140




	
Gender (Reference group: Female)




	
Male

	
−0.205

	
0.457

	
−0.450

	
−0.912 *

	
0.547

	
−1.670

	
0.137

	
0.464

	
0.300




	
Marital status (Reference group: Unmarried/divorced/widowed/separated)




	
Married

	
−0.163

	
0.649

	
−0.250

	
0.442

	
0.713

	
0.620

	
−0.139

	
0.503

	
−0.280




	
Political affiliation (Reference group: Non-Communist Party member)




	
Members of

Communist Party

	
−0.797

	
0.712

	
−1.120

	
1.326 **

	
0.564

	
2.350

	
−0.556

	
0.638

	
−0.870




	
Hukou status (Reference group: Nonlocal)




	
Local

	
−1.137

	
0.916

	
−1.240

	
−0.802

	
0.723

	
−1.110

	
−0.960

	
0.821

	
−1.170




	
Education (Reference group: Primary school and below)




	
Middle and high school

	
0.226

	
0.458

	
0.490

	
−0.135

	
0.423

	
−0.320

	
0.085

	
0.339

	
0.250




	
College and above

	
−1.175

	
1.045

	
−1.120

	
−0.925

	
0.886

	
−1.040

	
1.484

	
2.111

	
0.700




	
Constant

	
19.447 ***

	
4.388

	
4.430

	
32.627 ***

	
5.035

	
6.480

	
24.642 ***

	
6.138

	
4.010








Note: *, **, and *** represent significance levels of 5%, 1%, and 0.1%, respectively.
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