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A B S T R A C T   

Urban regeneration programs, such as "Programa Quiero mi Barrio" (PQMB) that is carried out in neighborhoods 
with greater deprivation across Chile, can improve health and quality of life in socio-economically deprived 
neighborhoods. The aim of this study was to analyze the effects of this program on the physical, social, and safety 
environments of neighborhoods intervened between 2011 and 2018, according to gender and socioeconomic 
position. Four indices and six sub-indices were constructed to measure physical, social, and safety environments 
of the neighborhoods. We conducted a pre- and post-intervention analysis with 2095 people using linear models 
adjusted for repeated measurements. After the intervention, participants had an improved perception of physical, 
social, and safety environments, as well as the use of spaces, particularly among women and people with higher 
levels of education. Therefore, the PQMB program is a form of public policy that can improve the quality of life 
and health of people living in underprivileged areas.   

1. Introduction 

The effects that cities have on the health of their inhabitants have 
been a topic of interest in recent decades due to the progressive increase 
in the number of people living in urban areas (United Nations, 2014). 
Social inequalities are reproduced at the spatial level in cities through 
residential segregation, a process by which different social groups tend 
to separate in urban areas because of choices made in the property and 
housing markets. Due to residential segregation, individuals with less 
purchasing power and greater social needs are concentrated in neigh-
borhoods with marked urban deficits (Nello, 2010), a situation that is 
evident in Europe and in North and Latin America. In Latin America, the 
effects of residential segregation are linked, on the one hand, with the 
globalization of the economy, the liberalization of urban land markets 
and labor flexibility, and a new political dynamic marked by the apathy 
of the electorate and the political marginalization of the poor strata 
(Sabatini, Cáceres and Cerda, 2001). In the most disadvantaged neigh-
borhoods, there is a concentration of people with poorer socioeconomic 

conditions who have little access to recreational amenities, healthy food, 
or health services. Together, these negatively affect health and quality of 
life indicators (Diez Roux and Mair, 2010). 

One way of addressing these issues is through public policies such as 
urban regeneration programs. The aim of these programs is to renew and 
redevelop social, economic, cultural and physical environments in urban 
areas that have experienced deterioration (MacGregor, 2010). Urban 
regeneration programs involve heterogeneous interventions such as 
initiatives to improve housing and infrastructure, generate employment, 
or promote the construction of social networks and citizen participation 
(McCartney et al., 2017). Further, these interventions have the potential 
to improve health and quality of life by increasing social interaction, 
safety, and access to healthier environments (Mehdipanah et al., 2014, 
2015). Residents have more opportunities for physical activity when 
they have a positive perceptions of their physical environment (Feng 
et al., 2010). Improved mental health in adults and young people is 
observed when green areas and sports infrastructure are established in 
these neighborhoods (Stephen, 2007). In addition, by intervening in the 
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social environment, urban regeneration is an opportunity to improve 
social interaction and enhance trust among residents and institutions 
(Berkman, L. F., & Kawachi, 2000; Soares and Henrique, 2011). 
Improving both the physical and social environments in neighborhoods 
is associated with greater perceived safety among residents. Residents’ 
quality of life is negatively affected, and social vulnerability is increased 
in areas where street violence is common, such as in certain urban en-
vironments in Latin America. Strengthening social networks and trust 
between neighbors and institutions, and improving elements of the 
physical environment, such as lighting and green areas, can help in-
crease the perception of safety and improve overall quality of life 
(Dammert and Zuñiga, 2007). Despite the relationship that exists be-
tween health and urban regeneration programs, it is not regularly 
evaluated, and the results shown in the literature around the world are 
mixed (Thomson et al., 2006; Kelaher, Warr and Tacticos, 2010; Meh-
dipanah et al., 2014). 

Chile is a country in Latin America with a mainly urban population 
(National Institute of Statistics of Chile, 2018). It has a high level of 
residential segregation, which was accentuated by neoliberal policies 
applied during the military dictatorship in the 1980s (Aymerich, 2004). 
Segregation generates social inequalities that are expressed as in-
equalities in health indicators (Morales, 2015; Bilal et al., 2019). Since 
2006, until now, the Ministry of Housing and Urban Development 
(MINVU; from its acronym in Spanish “Ministerio de Vivienda y 
Urbanismo de Chile”) has been implementing “I Love My Neighborhood 
Program” (PQMB; from its acronym in Spanish “Programa Quiero mi 
Barrio”)” which is an urban regeneration program that focuses on the 
most economically deprived areas of Chile. The objective of PQMB is to 
help improve the quality of life of the inhabitants of neighborhoods that 
experience problems of urban deterioration and social vulnerability. 
This is done through interventions in the physical environment and by 
improving neighborhood coexistence. Interventions vary according to 
the needs and decisions of each neighborhood and are framed in two 
pillars: one targeting the physical environment, and another targeting 
the social environment. Interventions on the physical environment are 
related to the provision and improvement of public spaces, community 
facilities and neighborhood environments. The most common actions in 
this area include works such as construction or repair of community 
centers, sports infrastructure, paving and squares. Interventions on the 
social environment involve improving neighborhood coexistence, asso-
ciativity and the use, care and appropriation of public spaces, commu-
nity facilities and neighborhood environments by promoting leadership 
and activities that reinforce a sense of belonging in the neighborhood. 
The most common actions in these areas are: training, assessment and 
empowerment of public space and construction of the history of the 
neighborhood. These interventions last three years, during which time 
pre- and post-intervention surveys are carried out for evaluation. From 
2006 to 2019, 570 neighborhoods have been intervened throughout 
Chile. The budget was about US$ 343.540.890 between 2006 and 2016 
in 520 neighborhoods. The budget depends on the MINVU: the physical 
works are carried out through tenders to construction companies, and 
the social works are carried out by the municipalities or the regional 
secretaries of the MINVU(Saborido, De la Barrera and Saavedra, 2017). 

The program considers two types of neighborhoods: the peri-central 
neighborhoods located in areas close to the city center, which cater for 
commercial, educational and residential uses (Saborido, De la Barrera 
and Saavedra, 2017) and are more likely to undergo gentrification 
(López-Morales, 2013); and the peripheral neighborhoods located in 
areas farther from the city center and closer to the city limits, which 
have newer building developments with either industrial or residential 
uses (Saborido, De la Barrera and Saavedra, 2017). In both types of 
neighborhood, residential segregation of low-income households is 
associated with violence and crime that create feelings of lack of safety 
among local residents. (Daoudi, 2000). For this reason, safety is one of 
the transversal areas of action of the PQMB, which refers to the pro-
motion of safe processes and relationships among inhabitants, 

prevention and reduction of exposure to risk in a neighborhood; it also 
encourages the inclusive use of public spaces.(Saborido, De la Barrera 
and Saavedra, 2017). 

The interventions of PQMB have the potential to improve the health 
and the quality of life of the inhabitants of the intervened areas, so it is 
necessary to carry out an evaluation in this sense. It is important to know 
how such interventions impact a given population as this is a state- 
funded public policy implemented at a national level, and can be 
further improved for future projects (Saborido, De la Barrera and Saa-
vedra, 2017). Even when evaluations do not include indicators such as 
self-perceived health or mental health, other indicators related to social 
determinants of health are measured. Improving intermediate de-
terminants, such as the residential environment and psychosocial cir-
cumstances (CSDH, 2008), can help improve other indicators of health 
and quality of life (Diez Roux and Mair, 2010; Borrell et al., 2013). A 
recent review found mixed results regarding perceived safety after an 
urban regeneration program, both studies in England (Moore et al., 
2018). Furthermore, a study in Australia found no change in the 
perception of aesthetics and safety after the intervention (Jalaludin 
et al., 2012). So far, evaluations of the PQMB have only been carried out 
using ecological data at the neighborhood level (Greene et al., 2019), 
and did not collect information from the same individuals at different 
time points. Further, the neighborhood surveys have not been analyzed 
in terms of axes of inequality, which is important because the outcomes 
of the interventions have been reported to vary according to gender and 
socioeconomic level (Mehdipanah et al., 2014; Jongeneel-Grimen et al., 
2016). 

Therefore, the objective of this study was to analyze the effect of the 
PQMB in Chile on the physical, social, and safety environments of 
neighborhoods intervened between 2011 and 2018, according to gender 
and socioeconomic position. 

1.1. Definitions of social, physical and safety environments 

Within the areas of intervention of the PQMB we found that social 
environment, physical environment, and safety affect people’s health 
and quality of life. Before constructing the indicators, we conducted a 
theoretical review of these three concepts in order to interpret them 
adequately. 

Social environment. The social environment comprises relationships, 
groups, and social processes that exist between people living in a 
neighborhood (Suglia et al., 2016). One way to operationalize this idea 
is through the concept of social capital (Forrest and Kearns, 2001; Moore 
and Kawachi, 2017), which includes characteristics of social organiza-
tion such as networks, norms and social trust that facilitate coordination 
and cooperation among people for their mutual benefit. The following 
constitutive elements of social capital have been described: trust, 
participation, associative activity and common purpose, support net-
works and reciprocity, belonging, and collective norms. These are ele-
ments that PQBM works on directly or indirectly through interventions, 
all of which can have implications for health (Kawachi and Berkman, 
2009). 

Physical environment. PQMB intervenes in the public physical envi-
ronment, which corresponds to space that is not private property, and 
includes the neighborhood’s streets, squares and urban parks (Ara-
mburu, 2008). Public places are important locations for a wide variety of 
activities, some of which have clear implications for health, such as 
social interaction and physical activity (Frumkin, 2003). Two charac-
teristics of the physical environment that can determine their use are 
aesthetics and access. Aesthetics can be defined as the perceived quality 
of the neighborhood’s natural and built environments (Pikora et al., 
2003). Characteristics of aesthetics are cleanliness, environmental 
pollution, maintenance of streets and gardens, and the attractiveness of 
buildings and landscaping (Zijlema et al., 2019). Access in neighbor-
hoods is defined as the ability to reach a physical space and the ease of 
movement within it (Bedimo-Rung, Mowen and Cohen, 2005), as well as 
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the availability of equipment and programs related to those spaces 
(Pikora et al., 2003). Access is not included in the program evaluation 
surveys, so it will not be discussed in the analysis. 

Safety environment. Safety is a public good that is highly desired by 
the population (de Rementería, 2005). Citizen safety includes factors 
such as personal integrity, freedom, housing and the absence of risks to 
life. Feelings of unsafety derived from criminal violence push people to 
avoid public spaces as social meeting places, but rather force them to 
take refuge in what they perceive as protected spaces, such as the home 
or shopping centers. As a result, public space is lost, as are the neigh-
borhood’s social relations (Oviedo S. and Rodríguez A., 1999). The 
perception of neighborhood unsafety includes elements such as direct or 
indirect victimization of residents, and the perception of unsafety in 
neighborhood locations, such as streets, squares, and urban centers. 
PQMB can help to improve safety issues because the interventions focus 
on improving public spaces and the social environment of people living 
in the neighborhoods. 

2. Methods 

2.1. Design and source of information 

This is a pre- and post-intervention study without a comparison 
group, and is based on individual data obtained from surveys as part of 
PQMB. Surveys were administered before (T1) and after (T2) the 
intervention. There was a maximum of four years difference between T1 
and T2. The surveys were a quantitative instrument applied by the 
MINVU to a representative sample of dwellings in each intervened 
neighborhood. The objective of the instrument in T1 was to describe the 
main characteristics of the population and of the resident families, and 
to gauge their level of satisfaction and appraisal of the neighborhood. In 
T2, the survey compared some relevant results indicators for the man-
agement of the program. Among others, some of the areas covered by the 
surveys included: characteristics of the people in the family group; 
assessment and experience of life in the neighborhood; assessment of the 
neighborhood’s environment, public space and amenities; use and care 
of the neighborhood’s public space; neighborhood safety; environment; 
trust, organization and neighborhood participation; overall assessment 
of the neighborhood. 

2.2. Participants 

Between 2011 and 2015, the PQMB intervened in a total of 217 
neighborhoods throughout the 15 regions of Chile. Complete informa-
tion (sociodemographic data) from the questionnaires in T1 (collected 
between the years 2011 and 2015) and T2 (collected between the years 
2014 and 2018) was available from 88 of these neighborhoods (n =
15.052 surveys). Complete information was not obtained from the rest 
of the neighborhoods or years due to logistical and administrative dif-
ficulties. The unit of analysis for the MINVU survey was the dwelling, 
and the evaluation was completed by the head of household or their 
partner or spouse. Therefore, the person interviewed within the dwell-
ing may have differed between T1 and T2. For a pre- and post- 
intervention, in order for the unit of analysis to be the individual and 
not the household, we selected a subsample in which the same person 
was surveyed in T1 and T2. As the surveys did not contain personal 
identifiers, those carried out in the same household were selected in T1 
and T2. Further, we ensured the persons surveyed were of the same sex, 
had an age difference of between two and four years (since the inter-
vention lasted three years) and had the same level of education. 
Applying these criteria, the sample was reduced to 2426 persons (83 
neighborhoods). Finally, we excluded all surveys with more than 20% of 
missing values for the dependent variables, and then verified that the 
remaining missing values were randomly distributed with respect to 
socio-demographic variables. Thus, the final sample was 2095 people. 

2.3. Variables 

Dependent variables: The dependent variables were four indices 
and six sub-indices related to the social, physical, and safety environ-
ments and use of neighborhood spaces. To construct these indices and 
sub-indices, we operationalized the concepts into theoretical di-
mensions, and then reviewed and selected questions from the PQMB 
survey according to these theoretical dimensions (Table 1). Missing 
values were ascribed to the variables that make up the indices and sub- 
indices (as long as the amount of value lost by indexes was not greater 
than 20% of the variables of each index or sub-index). Different impu-
tation scenarios were analyzed (imputing by the average of the variable, 
by the average of the persons, conserving the same value in both times), 
but as there were no differences, the most conservative imputation was 
chosen, which conserved the same value in both times, that is, that there 
was no change after the intervention (more details in Supplementary 
Table 1). Subsequently, correlations between the questions in each 
theoretical dimension were confirmed through a factorial analysis. In 
relation to the adequacy of the data, the analyzes were tested with the 
KMO (Kaiser, Meyer and Olkin), the highest in the variables grouped in 
the social environment (0.83) and lowest in the security (0.62). The 
elaboration of the indices showed adequate internal consistency 
(Cronbach’s alpha coefficient between 0.56 and 0.78). All items showed 
an acceptable correlation with other items that make up each index and 
sub-index (Supplementary Table 2). Finally, comparable indices and 
sub-indexes were calculated for the two survey periods, with scores 
ranging from 1 to 100, where 100 indicates a better index score. 

The indices and sub-indices were composed as follows:  

- Social Environment (index 1): included all 21 questions on sub- 
indices 1 to 4  
o Sub-index 1: Belonging to the neighborhood (six questions)  
o Sub-index 2: Trust in formal organizations (four questions) 
o Sub-index 3: Formal and informal participation in the neighbor-

hood (five questions)  
o Sub-index 4: Neighborhood support networks (six questions)  

- Physical environment (index 2): included all 12 questions in sub- 
indexes 1 and 2  
o Sub-index 1: Satisfaction with the quality of public space (seven 

questions)  
o Sub-index 2: Perception of a pollution-free environment (five 

questions)  
- Safety (index 3): Perception of a safe neighborhood (six questions)  
- Use of public spaces (index 4): use of public spaces (three questions) 

Covariates: (a) age as a continuous variable; (b) type of city grouped 
into two categories, metropolitan cities (>500,000 inhabitants) and 
intermediate cities (between 100,000 and 499,000 inhabitants (Studies 
Commission/Urban Development Division Ministry of Housing and Ur-
banism, 2013); (c) location of the neighborhood grouped into two cat-
egories, pericentral neighborhoods and peripheral neighborhoods 
(Saborido, De la Barrera and Saavedra, 2017). 

Independent variables: (a) Sex: male or female. Sex assigned at 
birth as a proxy for gender, since the survey does not include gender 
variables; (b) Socioeconomic position: education level grouped into two 
categories, <8 years of education or >8 years of education. We used this 
indicator, because it reflects the material and intellectual conditions tied 
to the family of origin (Galobardes et al., 2006). In the context of Chile, it 
has been seen to be a good indicator of socioeconomic position in 
relation to mortality and the level of qualification of the occupation, 
with the cutoff at 8 years (Koch et al., 2007; González, 2017), which is 
the one used to define complete basic education in Chile, which is 
compulsory education in Chile since 1965 until 2002. Nowadays, and 
since 2002, the period of compulsory education is 12 years (Ministry of 
Education, 2003). 
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Table 1 
Operationalization of the themes of interest of the PQMB into indices and sub-indices.  

Indices Sub-indices Operational definitions Questionnaire questions 

Social Environment: social capital, which 
comprises characteristics of social organization 
such as networks, norms and social trust that 
facilitate the coordination and cooperation of 
people for mutual benefit, including belonging 
to the neighborhood, trust in formal organizations, 
participation in the neighborhood and support 
networks (Forrest and Kearns, 2001) 

Belonging to the 
neighborhood 

People feeling connected with and having 
confidence in their neighbors, having a sense of 
belonging to the place and its people. 

On a scale of 1–7 (1 being least trust and 7 being 
complete trust) how much do you trust … 
[Neighbors] 
Considering everything discussed so far, how 
satisfied are you with living in this 
neighborhood? [Very, satisfied, satisfied, neither 
satisfied nor dissatisfied, very dissatisfied] 
How proud do you feel about living in this 
neighborhood? [Very, not at all proud] 
If you had a choice, would you leave or stay in 
this neighborhood? [Go, Stay] 
How do you think your neighborhood looks? 
[Good, bad, same neighborhood as another] 
How do you feel about the following aspects of 
your neighborhood: Coexistence with neighbors 
very satisfied, satisfied, neither satisfied nor 
dissatisfied, very dissatisfied 

Trust in formal 
organizations 

The feeling that people can trust local 
organizations responsible for governing their 
neighborhood and city. 

On a scale of 1–7 (1 being least trust them and 7 
being complete trust) how much do you trust … 
[neighborhood leaders, municipality, housing 
ministry, police officials] 

Formal and informal 
participation in the 
neighborhood 

People cooperating with and participating in 
social and community activities, both formal and 
informal, that promote their interests. 

Are you or anyone in your household active in 
any of the following organizations in your 
neighborhood? Yes/No [Neighborhood Council] 
During the past year, have you or anyone in your 
household participated in a project with your 
neighbors to achieve any of the following goals? 
Yes/No [environment, Housing allowance, green 
area, equipment] 

Neighborhood support 
networks 

Individuals and organizations cooperating to 
support each other for mutual or unilateral 
benefit; there is also the expectation that help 
would be given or received from others if 
necessary. 

In which of the following situations is it common 
for the residents of this neighborhood to come 
together? Yes/No [To celebrate or prepare 
activities for the end of the year celebrations or 
national holidays; to take care of neighbors’ 
houses when they are empty; to make repairs, 
paint, improve the houses, facades or common 
spaces; in case of a disaster (e.g. flood, 
earthquake, etc.); in case of death, illness or 
accident of a neighbor; to take care of the 
neighbors’ children when the adults are out; to 
water and take care of plants and trees in the 
squares or gardens]. 

Physical environment: Aesthetic characteristic 
of the physical space; perception of quality of 
the natural and built environments of the 
neighborhoods, including satisfaction with the 
quality of the public space, and with the 
perception of environment free of contamination 
of the public space (Pikora et al., 2003; Root, 
Silbernagel and Litt, 2017; Zijlema et al., 2019) 

Satisfaction with the 
quality of public space 

The evaluation of aspects related to the beauty 
and cleanliness of the neighborhood in general, 
as well as the evaluation of the quality of spaces 
where people can socialize. 

How do you feel about the following aspects of 
your neighborhood [Beauty; cleanliness: very, 
satisfied, satisfied, Neither satisfied nor 
dissatisfied, very dissatisfied] 
In relation to the following aspects and places in 
your neighborhood, how do you evaluate the 
quality or condition of: very good, good, fair, 
bad, very bad [sidewalks; streets, squares and 
parks; places for public use for sports (courts, 
multipitches or others); social venues or other 
places for community meetings]? 

Perception of a 
pollution-free 
environment 

An assessment related to aspects linked to the 
environment and those that influence the 
perception of the aesthetics of public places 

Do you currently have any of the following 
problems in your neighborhood? Yes/No 
[Garbage, dirt or debris on streets or sidewalks; 
smoke, bad odors or poor air quality; disturbing 
noise from vehicle traffic; Disturbing noise from 
neighbors, businesses or nightlife; presence of 
stray dogs or cats] 

Safety was operationalized as neighborhood safety perception (Oviedo S. and 
Rodríguez A., 1999; de Rementería, 2005) 

The personal safety of users of public spaces, 
including direct victimization, i.e. violent 
experiences that make someone a victim, or 
indirect or secondary victimization and the 
feeling of being unsafe in various places in the 
neighborhood: residences, streets and the urban 
center. 

Thinking about the safety of your neighborhood 
on a scale of 1–7 (1 being very unsafe and 7 being 
very safe), what would you rate the following 
places in your neighborhood: [Squares and parks; 
Streets and passages in your neighborhood; 
courts and/or multi-activity courts in the 
neighborhood]? 
During the past 12 months, have you or anyone in 
your household been a victim of the following 
crimes or situations within the neighborhood: 
Yes/No [Theft or assault in a public place; 
Fighting injuries] 
In your opinion, how often do the following 
situations occur in your neighborhood? Always 

(continued on next page) 
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2.4. Statistical analysis 

We conducted a descriptive analysis of the pre-intervention survey 
(T1). To compare pre- and post-intervention values, and because indices 
and sub-indices were continuous non-normal variables, we used the 
Wilcoxon non-parametric test for paired data. To measure the effect of 
PQMB, and individually analyze the change over time, linear models 
were adjusted for repeated measurements, resulting in coefficients with 
95% confidence intervals (95%CI). We fit 10 different models for each 
dependent variable by adjusting the covariates: age, neighborhood 
location, and city type. All analyses were stratified by sex and education 
level. The analyses were performed using Stata 15 (StataCorp LP, Col-
lege Station, Texas). 

3. Results 

The sample included 2095 people, of whom the majority were 
women (71.4%; Table 2). The mean age was 54 years for women and 55 
years for men. Most participants had eight or more years of education 
(77.3% for men and 69.9% for women). In both sexes, most lived in 
metropolitan cities (54.9% men; 58.4% women) and in peripheral 
neighborhoods (62.4% men; 57.3% women). 

From the analysis of the pre- and post-intervention PQMB scores 
(Table 3), we observed a significant increase in the indices social envi-
ronment for men (T1 = 47.8 pts. T2 = 49.6 pts; p = 0.015), physical 
environment (T1 = 41.6 pts. T2 = 49.2 pts; p < 0.001), safety (T1 = 62.6 
pts. T2 = 65.6 pts; p = 0.004) and use of spaces (T1 = 17.4 pts. T2 = 19.9 
pts; p = 0.006), as well as in most sub-indices, except neighborhood 
support networks. We stratified the results by education level and found 
that statistical significance was maintained only for the physical envi-
ronment index and the sub-index, satisfaction with the quality of public 
space. Meanwhile, only among men with a higher level of education, 
there was also a significant increase in the scores for the social environ-
ment, safety, and use of spaces indices, and the sub-index formal and 
informal participation in the neighborhood, and among men with lower 
education level there was a significant increase in the scores for the sub- 
index trust in formal organization. Among women, there was a statisti-
cally significant increase in the scores for social environment (T1 = 45.7 
pts. T2 = 50.1 pts; p < 0.001), physical environment (T1 = 42.4 pts. T2 =
50.7 pts; p < 0.001), safety (T1 = 56.0 pts; T2 = 60.9 pts; p < 0.001) and 
use of spaces (T1 = 14.1 pts; T2 = 18.4 pts; p < 0.001), as well as in most 
sub-indices, regardless of their level of formal education. For women 
with a lower education level, there was no statistically significant 
improvement in the neighborhood support networks sub-index within the 
social environment index and the perception of pollution-free environment 
sub-index within the physical environment index. 

Table 4 shows the effects of PQMB by means of the different indices 
and sub-indices. In men, we observed a statistically significant 
improvement in the indices for social environment (coef = 1.80; 95%CI =
0.12; 3.47), physical environment (coef = 7.61; 95%CI = 5.93; 9.29) and 
safety (coef = 2.96; 95%CI = 0.18; 5.74),and, in the sub-indexes formal 

and informal participation in the neighborhood (coef = 3.81; 95%CI = 0.56; 
7.05) and satisfaction with the quality of public space (coef = 11.28; 95% 
CI = 9.10; 13.46). Men with a higher or lower level of education showed 
a statistically significant improvement in the physical environment index 
and in the satisfaction with the quality of public space sub-index, while men 
with more years of schooling also showed an improvement in the safety 
index (coef = 3.42; 95%CI = 0.33; 6.52), and in the formal and informal 
participation in the neighborhood sub-index (coef = 4.58; 95%CI = 0.83; 
8.33). We observed a statistically significant improvement in women in 
the indices of social environment (coef = 4.32; 95%CI = 2.92; 5.73), 
physical environment (coef = 8.29; 95%CI = 6.22; 10.36), safety (coef =
4.90; 95%CI = 2.21; 7.59) and use of spaces (coef = 4.38; 95%CI = 2.58; 
6.19), as well as in all sub-indexes, except in the perception of a pollution- 
free environment. For women with fewer years of education, we observed 
a statistically significant improvement in all indices and sub-indices, 
except in the sub-indices for perception of pollution-free environment, 
belonging to the neighborhood and neighborhood support networks. In 
contrast, however, we observed a statistically significant improvement 
in all the sub-indices among women with more education. 

4. Discussion 

Our results show that, following the PQMB intervention in deprived 
neighborhoods throughout Chile, perceptions of physical, social and 
safety environments and the use of spaces improved, especially among 
women and people with higher levels of education. On the other hand, 
these perceptions changed less among men with fewer years of 
education. 

Perceptions improved among women in most indices and sub-indices 
analyzed, regardless of their education level. In contrast, less significant 
changes in improved perception were observed in men. We propose 
several hypotheses to explain these results. First, women in general 
spend more time at home, as explained by the sexual division of labor. 
Unpaid care work in the home is mainly performed by women (National 
Institute of Statistics of Chile, 2017), which would confine them more to 
their homes and therefore to their neighborhoods. Second, this gives rise 
to the idea that the neighborhood is women’s closest environment, 
representing an extension of their home where they find and generate 
support networks among neighbors for care-related tasks, for instance 
(Candelario, 2004). Third, continual proximity to the neighborhood 
encourages women to participate in interventions such as the PQMB. 
The same conclusion was reached by a similar evaluation study of urban 
regeneration in the Netherlands (Jongeneel-Grimen et al., 2016), and 
therefore greater female participation in neighborhood affairs seems to 
be a more generalized phenomenon. Men, on the other hand, assume a 
more passive role within the dynamics of the neighborhood, as they take 
part in other activities outside the neighborhood, such as paid work for 
responsibilities in the family. This may explain the less significant 
changes in men’s perceptions in the use of spaces and support networks, 
trust and belonging in their neighborhoods. 

In addition, historical factors may underlie women’s significantly 

Table 1 (continued ) 

Indices Sub-indices Operational definitions Questionnaire questions 

or almost all the time, sometimes, never or 
almost never: [fighting injuries; shooting or 
shooting; fighting or brawling in public; Robbery 
or assault in public] 

Uses of the spaces: the frequency with which spaces are used. The frequency with which people use public 
spaces in the neighborhood. 

How often do you use the following spaces and 
places in your neighborhood? Every day or 
almost every day, at least once a week, at least 
once a month, never or almost never: [Squares or 
parks; courts, sports fields or other; 
headquarters]  
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improved perceptions in this study. A neoliberal model was developed 
during a civic-military dictatorship in Chile (1973–1989), a period in 
Chilean history when social networks and social participation were 
weakened (Bravo Vargas, 2012). Since then, there has been a tendency 
for people not to participate in formal social activities, especially people 
living in the most peripheral populations (García and Flores, 2011). 
Indeed, research has highlighted the important roles women and young 
people played during resistance to the dictatorship (Garcés and Valdés, 
1999). Therefore, the influence women have had in Chile’s social history 
could partly explain why significant increases in women’s participation 
were observed after the PQBM program, whereas only a slight increase 
was observed in men. Likewise, both men and women with a high ed-
ucation level have greater changes in participation, which is consistent 
with the literature, where it has been seen that social capital, included 
social participation, is higher in people with higher socioeconomic po-
sition (Nieminen et al., 2008; Baum et al., 2011). 

Dimensions of the social environment are related to the health of the 
residents of the neighborhoods, which are consistent with elements of 
social capital (Kawachi and Berkman, 2009; Diez Roux and Mair, 2010). 
Improvements in these scores after the PQBM can benefit people’s 
health and quality of life. For example, social support networks improve 
health through care and guidance in decision-making. Through a better 
sense of coherence and identity, social commitment and participation 
promotes overall well-being, and helps achieve shared objectives con-
cerning health issues (Kawachi and Berkman, 2009). Meanwhile, trust 
encourages interaction and interconnection within communities by 
improving the flow of information and care between individuals (Soares 
and Henrique, 2011). 

The physical environment also has a direct relationship with mental 
health. Increased satisfaction with the percentage of green space and the 
quality of public space affects people’s perception of their local envi-
ronment, which, if positive, also has positive consequences for the 
mental health of both adults (Leslie and Cerin, 2008) and children 
(Stephen, 2007). Further, a positive perception of the local physical 
environment is positively associated with the general health of residents 
(Maas et al., 2006). 

Our study also showed improvements in perceptions of neighbor-
hood safety among most respondents, regardless of gender. Neighbor-
hood safety has been recognized as a key influencing factor in several 
health-related behaviors (Loukaitou-Sideris and Eck, 2007; Won et al., 
2016). Therefore, the findings found in the study are relevant, since in 
other contexts, such as England, it was found that neighborhood safety 
was associated with an improvement in the general well-being of the 
population after an urban regeneration program (Blackman et al., 
2001), and one in US that indicated that people who perceived lower 

neighborhood safety had more health problems 10 years later than those 
perceiving more neighborhood safety (Robinette, Charles and Gruene-
wald, 2016). In addition, a study in Australia, which studied the physical 
environment and safety of neighborhoods, observed an increase in 
participation in vigorous physical activity (Giles-corti et al., 2002). 
Another study, focused on the social environment and perceived safety, 
concluded that these two dimensions overlap and interact at the com-
munity level, thereby either reinforcing or diminishing each other to 
form a crucial part of neighborhood-based social capital (Baum et al., 
2009). Similarly, our results show that increasing neighborhood safety 
may directly improve quality of life of residents. Previous studies show 
that people with a lower socioeconomic level have a worse perception of 
safety in the neighborhood (Wilson et al., 2004; Tucker-Seeley et al., 
2009). Is the case of men with less education, who have the least effects 
due to the program. This could be explained that the individual socio-
economic position could determine life experiences that affect his 
perception of safety in the neighborhood. 

The increased use of public space observed in this study may be 
influenced by the increased safety following the PQMB intervention. 
However, studies have shown that men and women use public spaces 
differently. In general, women are less likely to use public physical 
spaces such as green areas, as they may represent a threat to their 
physical safety due to poor lighting or poor maintenance of vegetation 
(Akinwale, 2012). Therefore, increasing the safety of public spaces, and 
hence use, could diminish gender inequalities in this context. Similarly, 
many studies highlight that the use of courts and squares is associated 
with greater sports participation and recreational activities, thus 
improving the physical and mental health of the residents (World Health 
Organization, 2010). Therefore, social centers can be beneficial for 
community activities that encourage social interactions. Thus, we find 
that making public spaces safer can help reduce gender inequalities and 
encourage physical activities in intervened neighborhoods. 

Our results highlight socio-economic-related differences in percep-
tions in both men and women. We observed less significant changes 
following the PQMB intervention in those with fewer years of education, 
especially in men. This situation has been observed in previous studies, 
in which people with a better socio-economic position have better in-
dicators of social capital (Nieminen et al., 2008) and health (CSDH, 
2008). Considering that the residents of the intervened neighborhoods 
are among the most deprived in the country, it is striking to note that the 
axes of inequality continue to be replicated. People in a better 
socio-economic position benefit more from the changes produced by the 
intervention, thus maintaining social inequalities or even expanding 
them, even within the same neighborhoods. However, since there is an 
improvement in social determinants in most people living in intervened 

Table 2 
Sociodemographic characteristics of the sample stratified by sex and level of education.    

Men Men with low education level Men with high education level 

N (%) N (%) N (%) 

Total  599 (28.6) 136 (22.7) 463 (77.3) 
Age*  55.0 (15.1) 66.0 (10.7) 51.8 (14.8) 
Type of city Metropolitan 329 (54.9) 68 (50.0) 261 (56.4) 

Intermediate 270 (45.1) 68 (50.0) 202 (43.6) 
Location of the neighborhood Peripheral 374 (62.4) 83 (61.0) 291 (62.9) 

Pericentral 225 (37.6) 53 (39.0) 172 (37.1)   

Women Women with low education level Women with high education level 

N (%) N (%) N (%) 

Total  1496 (71.4) 451 (30.2) 1045 (69.9) 
Age *  53.7 (15.3) 64.3 (11.0) 49.2 (14.7) 
Type of city Metropolitan 873 (58.4) 224 (49.7) 649 (62.1) 

Intermediate 623 (41.6) 227 (50.3) 396 (37.9) 
Location of the neighborhood Peripheral 857 (57.3) 267 (59.2) 590 (56.5) 

Pericentral 639 (42.7) 184 (40.8) 455 (43.54) 

* Average (SD). 
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Table 3 
Comparison of pre-intervention (T1) and post-intervention (T2) index and sub-index scores and significance of change, stratified by sex and level of education.     

Men Men with low education level Men with high education level  

Score T1 (SD) Score T2 (SD) p value Score T1 (SD) Score T2 (SD) p value Score T1 (SD) Score T2 (SD) p value 

Social Environment Index Social Environment 47.8 (15.8) 49.6 (17.5) 0.015 48.5 (15.8) 50.0 (16) 0.243 47.6 (15.8) 49.5 (18) 0.032 
Sub-Indexes Belonging to the neighborhood 73.9 (20.5) 75.6 (20.4) 0.041 76.4 (20.3) 79.4 (17.5) 0.242 73.2 (20.5) 74.5 (21.0) 0.096 

Trust in formal organizations 60.3 (28.4) 62.8 (28.0) 0.008 61.4 (27.6) 65.6 (28.0) 0.028 60.0 (28.6) 62.0 (28.0) 0.069 
Formal and informal participation in the neighborhood 16.7 (23.0) 20.5 (27.6) 0.014 16.0 (23.6) 17.2 (24.4) 0.806 16.8 (22.8) 21.4 (28.4) 0.008 
Neighborhood support networks 40.6 (24.5) 40.7 (27.0) 0.885 40.4 (25.4) 39.4 (27.2) 0.615 40.7 (25.4) 41.0 (26.9) 0.660 

Physical Environment Index Physical Environment 41.6 (16.6) 49.2 (16.2) <0.001 42.0 (16.7) 50.7 (16.5) <0.001 41.4 (16.36) 48.7 (16.1) <0.001 
Sub-Indexes Satisfaction with the quality of public space 47.9 (15.8) 59.1 (17.0) <0.001 49.9 (16.9) 61.5 (16.0) <0.001 47.3 (15.4) 58.5 (17.2) <0.001 

Perception of a pollution-free environment 31.5 (34.4) 33.2 (36.0) 0.033 29.4 (33.4) 33.5 (37.1) 0.079 32.1 (34.7) 33.1 (35.6) 0.136 
Safety Index Perception of Neighborhood Safety 62.6 (24.3) 65.6 (25.2) 0.004 67.4 (22.0) 68.7 (22.6) 0.260 61.2 (24.8) 64.6 (25.9) 0.008 
Use of spaces Index Use of Spaces 17.4 (22.8) 19.9 (23.5) 0.006 15.7 (23.7) 18.3 (23.3) 0.111 18.0 (22.5) 20.3 (23.6) 0.027               

Women Women with low education level Women with high education level 

Score T1 (SD) Score T2 (SD) p value Score T1 (SD) Score T2 (SD) p value Score T1 (SD) Score T2 (SD) p value 

Social Environment Index Social Environment 45.7 (15.9) 50.1 (17.2) <0.001 47.0 (15.6) 51.3 (16.5) <0.001 45.2 (16.0) 49.5 (17.5) <0.001 
Sub-Indices Belonging to the neighborhood 70.9 (22.1) 73.8 (21.8) <0.001 74.4 (21.5) 76.9 (21.0) 0.003 69.4 (22.3) 72.5 (22.0) <0.001 

Trust in formal organizations 59.9 (26.7) 63.4 (27.1) <0.001 61.5 (27.7) 66.1 (27.3) 0.001 59.3 (26.3) 62.2 (26.9) <0.001 
Formal and informal participation in the neighborhood 15.1 (21.8) 22.3 (27.0) <0.001 15.6 (21.7) 23.3 (25.5) <0.001 14.9 (21.8) 21.9 (27.6) <0.001 
Neighborhood support networks 37.9 (25.8) 41.8 (26.9) <0.001 37.7 (25.1) 40.8 (26.5) 0.089 37.9 (26.1) 42.2 (27.0) <0.001 

Physical Environment Index Physical Environment 42.4 (16.8) 50.7 (17.2) <0.001 43.2 (16.9) 51.1 (17.0) <0.001 42.0 (16.7) 50.5 (17.3) <0.001 
Sub-Indices Satisfaction with the quality of public space 44.7 (15.6) 56.5 (16.9) <0.001 46.0 (15.7) 59.1 (16.3) <0.001 44.1 (15.5) 55.4 (17.0) <0.001 

Perception of a pollution-free environment 38.7 (32.3) 41.4 (34.3) 0.007 38.6 (33.5) 38.2 (33.9) 0.911 38.7 (31.7) 42.7 (34.3) 0.001 
Safety Index Perception of Neighborhood Safety 56.0.(25.1) 60.9 (25.4) <0.001 58.0 (24.9) 64.4 (24.6) <0.001 55.1 (25.2) 59.4 (25.6) <0.001 
Use of spaces Index Use of Spaces 14.1 (20.1) 18.4 (22.5) <0.001 13.2 (19.3) 17.5 (22.6) 0.001 14.4 (20.4) 18.9 (22.5) <0.001 

SD: standard deviation. 
*p value obtained from the Wilcoxon test. 
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neighborhoods, health inequalities may be reduced when compared to 
other more affluent, non-intervened neighborhoods. 

In general, our results are in the same line with the institutional re-
ports carried out to evaluate the program. For instance, in an institu-
tional report (Greene et al., 2019), it was shown that after revisiting 12 
neighborhoods and interviewing leaders and managers of those neigh-
borhoods, in the social area the social ties created were strengthened 
and continue to function in adverse situations. Additionally, pride, as 
well as the desire to stay in the neighborhood, remains high. On the 
other hand, the perception of pollution problems decreased. However, 
although they are in the same line, it is not possible to compare these 
observations to the results obtained in the present study because the 
former lacks scientific rigor and further analysis. In addition, no infor-
mation was collected on possible movements outside the neighborhood, 
so the impact on individual residents cannot be known. 

4.1. Limitations and strengths 

The main limitation of this study is the lack of a comparison group 
against which to evaluate the PQMB program. Even so, analysis of these 
neighborhoods goes towards describing social changes in the Chilean 
context. MINVU initially proposed to interview people from the same 
household, but not necessarily the same person. Since our initial 
objective was to analyze changes in individuals after the intervention, 
we made an effort to define the person as the unit of analysis. We made 
parallel comparisons with socio-demographic variables, such as age, sex 
and level of studies and the type of tenancy of the dwelling. Although the 
surveys were anonymized, these results indicate that there was a high 
probability that the same individuals were surveyed in T1 and T2. 

One of the strengths of this study is that it is one of the first studies to 
evaluate urban regeneration and social determinants of health in Latin 
America (Borrell and Malmusi, 2010). Further, this is the first study to 
analyze PQMB surveys at the level of the individual. This approach 
provides greater confidence in the results, since previous studies carried 
out at the ecological level do not consider population changes that can 

occur within intervened neighborhoods (Greene et al., 2019). A thor-
ough theoretical analysis was also carried out, which was complemented 
with indices that summarize relevant information about the neighbor-
hoods and, therefore, represent a useful tool for other researchers. 
Another strength is that we stratified the analysis by sex and level of 
education, which are important axes of inequality in the context of 
public health. Finally, it should be noted that the data that have been 
analyzed are recent (last surveys were carried out in 2018), which makes 
these findings more robust. 

5. Conclusions 

We have shown that the PQMB urban regeneration program has 
significant and positive effects on the physical, social, and safety envi-
ronments for residents of the intervened neighborhoods, and contributes 
toward increasing the use of public space. We recommend that future 
evaluations of the program collect quality-of-life- and health-related 
data, and also incorporate a comparison group. The following studies 
should delve into the interrelations of the social, physical and safety 
environments and the use of spaces in order to understand the mediators 
that influence changes in the quality of life as a result of urban regen-
eration interventions. 
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Table 4 
Effect of the Quiero Mi Barrio Program (PQMB) on dimensions through indices and sub-indices, stratified by sex and level of education.    

Men Men with low education level Men with high education level 

Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI) 

Index Social Environment 1.80 (0.12; 3.47) 1.52 (-1.10; 4.15) 1.88 (-0.21; 3.96) 
Sub-Indices Belonging to the neighborhood 1.69 (-0.02; 3.40) 3.03 (-1.27; 7.33) 1.30 (-0.75; 3.34) 

Trust in formal organizations 2.50 (-0.4; 5.41) 4.20 (-0.72; 9.12) 2.01 (-1.27; 5.29) 
Formal and informal participation  
in the neighborhood 

3.81 (0.56; 7.05) 1.18 (-3.61; 5.96) 4.58 (0.83; 8.33) 

Neighborhood support networks 0.05 (-3.10; 3.20) -1.05 (-6.78; 4.68) 0.37 (-3.31; 4.05) 
Index Physical Environment 7.61 (5.93; 9.29) 8.71 (6.16; 11.26) 8.71 (6.16; 11.26) 
Sub-Indices Satisfaction with the quality of public space 11.28 (9.10; 13.46) 11.58 (8.27; 14.88) 11.20 (8.73; 13.66) 

Perception of a pollution-free environment 1.74 (-0.66; 4.13) 4.12 (-0.68; 8.91) 1.04 (-1.32; 3.40) 
Index Perception of Neighborhood Safety 2.96 (0.18; 5.74) 1.38 (-3.70; 6.46) 3.42 (0.33; 6.52) 
Index Use of spaces 2.41 (-0.22; 5.03) 2.63 (-1.7; 0 6.97) 2.34 (-0.94; 5.62)   

Women Women with low education level Women with high education level 

Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI) 

Index Social Environment 4.32 (2.92; 5.73) 4.29 (2.38; 6.20) 4.34 (2.79; 5.89) 
Sub-Indices Belonging to the neighborhood 2.90 (1.05; 4.76) 2.53 (-0.07; 5.14) 3.06 (1.05; 5.08) 

Trust in formal organizations 3.47 (0.92; 6.02) 4.68 (1.27; 8.10) 2.94 (0.31; 5.57) 
Formal and informal participation  
in the neighborhood 

7.26 (4.53; 9.99) 7.76 (4.14; 11.38) 7.04 (3.98; 10.10) 

Neighborhood support networks 3.94 (1.55; 6.33) 3.10 (-0.61; 6.82) 4.30 (1.90; 6.70) 
Index Physical environment 8.29 (6.22; 10.36) 7.90 (5.17; 10.62) 8.46 (6.45; 10.48) 
Sub-Indexes Satisfaction with the quality of public space 11.81 (9.,44; 14.18) 13.08 (10.05; 16.11) 11.26 (8.98; 13.54) 

Perception of a pollution-free environment 2.66 (-0.85; 6.18) -0.40 (-4.27; 3.48) 3.98 (0.21; 7.75) 
Index Perception of neighborhood safety 4.90 (2.21; 7.59) 6.40 (2.88; 9.91) 4.26 (1.49; 7.03) 
Index Use of spaces 4.38 (2.58; 6.19) 4.29 (1.25; 7.32) 4.43 (2.54; 6.31) 

95% CI = 95% confidence interval. 
Regression models adjusted for age, neighborhood location and city type. 
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