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ABSTRACT 1 

Background: Using neighborhood open spaces (NOS) may be an easy way for older adults to maintain healthy 2 

aging through physical activity and social interaction. Little is known about older adults’ use of NOS, their 3 

preferences and barriers for using them.   4 

Purpose: This paper presents older adults’ use of NOS in a deprived neighborhood before and after an 5 

intervention and factors promoting or inhibiting their use, using convergent mixed methods design. 6 

Methods: Participatory research was employed involving older adults in the intervention. The System for 7 

Observing Play and Recreation in Communities was used to observe older adults’ use of 13 NOS in spring 8 

2017 (baseline) and spring 2018 (follow up). Ten interviews were conducted in 2018 to identify barriers and 9 

facilitators for using NOS. Two NOS had a pavilion built and in one NOS benches were renovated, including 10 

building raised flower beds and small tables. 11 

Results: At baseline, 209 older adults were observed, whereas 329 were observed at follow up. More (44%) 12 

older adults were observed at follow up in the NOS with the renovated benches. No use of the two pavilions 13 

were observed. The interviews identified six factors important for older adults’ use of NOS: weather, support 14 

for social care takers, support for resourceful volunteers, organized activities, social interaction and sense of 15 

ownership.        16 

Conclusions: Organizational resources like social care takers and volunteers, are important to promote older 17 

adults’ use of NOS. Social interaction is a key factor for older adults use of NOS and should be prioritized by 18 

health promoters.   19 

 20 

Keywords: Older adults, Social interaction, Mixed Methods, Neighborhood open spaces 21 

INTRODUCTION 22 
In the coming decades, the worldwide population of older adults (65+) is expected to increase to 22%, resulting 23 

in more older adults than children by the year 2050 [1]. As older age is often associated with functional 24 

limitations as well as physical and mental health problems, this will lead to major financial burdens on the 25 

health care sector due to an increase in institutionalization and home care [2]. Therefore, maintaining good 26 

physical and mental functioning as well as quality of life in older adults, and consequently healthy aging 27 
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through independent community-based living is essential. Regular physical activity like walking contributes 1 

to numerous health benefits for older adults [3-5] and thus, may contribute to physical functioning. Walking 2 

within the neighborhood may be a safe and easy way for older adults to meet physical activity guidelines and 3 

achieve such health benefits. However, globally almost a third of 60-79-year-old and half of 80+ year old do 4 

not reach the recommended 150 weekly minutes of moderate-to-vigorous physical activity to improve their 5 

health [6]. Walking in the neighborhood may also contribute to mental health and quality of life through social 6 

interaction with neighbors and use of green spaces [7-9]. Studies have demonstrated associations between 7 

health outcomes such as improving stress levels, depression, social coherence and sense of community with 8 

the availability or use of green spaces or public open spaces [10-13].  9 

Consequently, the use of neighborhood open spaces (NOS) near where people live may be especially important 10 

for older adults to maintain physical, mental and social health and thus, healthy aging. However, there has 11 

been little focus on building age-friendly NOS accommodating older adults’ needs. This may have resulted in 12 

NOS which inhibit rather than promote walking and social interaction in older adults. This may be especially 13 

concerning for disadvantaged neighborhoods which typically provide fewer activity friendly public open 14 

spaces and attractive green spaces [14-16]. Several studies on older adults and parks have reported poorer 15 

perceived accessibility, safety and less frequent use in more deprived areas [17, 18]. Additionally, older adults 16 

with a low socio-economic status (SES) are typically less active and with poorer health than higher SES groups 17 

[14, 19, 20]. Several studies on older adults and parks have reported poorer perceived accessibility, safety and 18 

less frequent use in more deprived areas [17, 18]. Inequalities in health and neighborhood environment by SES 19 

in older adults suggest that understanding the use of and specific needs for NOS in disadvantaged 20 

neighborhoods would be valuable.  21 

Small-scale changes to the built environment within NOS may be particularly beneficial for disadvantaged 22 

neighborhoods, as they are less costly and easier to implement than large scale improvements of the whole 23 

neighborhood. However, to our knowledge no intervention studies exist that have tried to implement small-24 

scale changes within NOS to promote more use by older adults and to understand predictors of use. A key 25 

matter for health promoters and urban planners is how to design NOS in disadvantaged neighborhoods to 26 
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promote physical and social health in older adults. Increased understanding of how to create spaces in NOS 1 

which meet older adults’ specific needs is important to promote walking and social interaction and thus, healthy 2 

aging. The current study aimed to address this issue by evaluating a participatory research driven intervention, 3 

altering NOS to promote active living within a deprived neighborhood in Copenhagen, Denmark. This paper 4 

presents how older adults used NOS before and after the intervention, as well as factors promoting or inhibiting 5 

their use focusing on social interaction and walking.    6 

METHODS 7 

Design 8 
The Move the Neighborhood study was a quasi-experimental intervention study using community-based 9 

participatory approaches, to develop highly tailored urban installations within three NOS in two senior-housing 10 

areas in a deprived neighborhood of Copenhagen, Denmark (DK) [21]. The purpose of the Move the 11 

Neighborhood study was to increase the use of these NOS to promote active living through social interaction 12 

and physical activity. The intervention was evaluated using a mixed methods research design, investigating 13 

changes in the use of NOS by older adults before and after the intervention. By using a mix of quantitative and 14 

qualitative methods, we were able to not only evaluate changes in behavior but also understand perceived 15 

predictors of change. 16 

Setting and case description  17 
The study took place in one of Copenhagen’s most disadvantaged neighborhoods, Sydhavnen (South Harbor), 18 

where the average life expectancy is 73.0 years – one of the lowest in Denmark. The average life expectancy 19 

in Denmark is 80.6 years. In this neighborhood, 32.0% of the population had no formal education and 40.2% 20 

were low income [22]. Sydhavnen is composed of several types of housing for different needs; small 21 

apartments, family apartments and row- or duplex, including dedicated senior apartments designed for the 22 

needs of older adults. The two social-housing associations within Sydhavnen with designated apartments for 23 

seniors agreed to participate in the study. The land use surrounding the first housing association was mixed 24 

including residential buildings, shops, pubs, a community center, a school and a public square. The 25 

surroundings of the second housing association were primarily characterized by residential buildings, a school, 26 

a pub and a large cemetery which is used by many people as a park. Several public open spaces were located 27 
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in and around the two housing associations. Thirteen of these spaces were categorized as NOS and included in 1 

this study based on their walking distance to one of the senior housing areas, their accessibility and their size 2 

(small grassy spots were excluded). Figure 1 depicts all thirteen NOS surrounding the two senior housing 3 

areas. Most of the NOS were characterized by being fairly green, having some seating options and paths to 4 

walk along. Whereas a few NOS were mainly concrete with some flowerbeds and trees. Area 2B, 2D and 5 

3DEF (see figure 1 and 2) depict the three intervention sites out of the 13 NOS where changes were made. 6 

[Insert Figure 1 here] 7 

Intervention description 8 
The intervention was comprised of three phases in both senior housing locations. Step one was the initiation 9 

of the participatory research approach, inviting local older adults from the two senior housing associations to 10 

participate in three workshops each during spring 2017. In this phase the designers (with a background in 11 

architectural and anthropological research) and participants jointly explored and developed ideas, which were 12 

visualized by the designers and then presented back to participants to make changes and finalize the plans. 13 

This phase also included the selection of the three intervention sites based on participants’ suggestions and the 14 

designers’ assessment of the spaces. In the next step the final ideas accepted by the participants were 15 

transformed into visual designs by the architects. In step 3, the construction of the urban installations within 16 

the three NOS was initiated. The construction phase was carried out by building professionals, but the senior 17 

residents were invited to participate in some of the construction activities based on their individual interests 18 

and capabilities. In both area 2B and 3DEF a pavilion was built based on participants’ ideas and wishes for 19 

social meeting places. A paved path connecting the pavilion in 3DEF and an existing path, as well as an existing 20 

terrace, was built to improve the access to the green space and the facilities within.  In area 2D, local older 21 

adults together with the designers and builders, renovated existing benches and designed and added a small 22 

table that could be used as arm-rest, coffee table and general support, as well as raised flowerbeds that provided 23 

shelter from the wind and added aesthetic values (see pictures in figure 2).    24 

[Insert Figure 2 here] 25 
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Design 1 
A convergent mixed methods design was used to investigate older adults use of NOS (frequency of use, 2 

locations visited within NOS and behavior within NOS) pre and post intervention and to understand their 3 

behavior and reasons for using some NOS and not others. Use of both the intervention sites and other NOS 4 

were assessed, as well as reasons for use or non-use of the intervention sites and non-intervention sites. The 5 

basic idea of a convergent design is to compare or combine results from quantitative and qualitative data 6 

analysis, with the purpose of achieving a more complete understanding of a phenomenon [23]. The mixed 7 

methods design consisted of four steps. In step 1, qualitative and quantitative data were collected 8 

simultaneously and afterwards analyzed in step 2, with the appropriate methods for each data type. Quantitative 9 

data were collected at baseline prior to the intervention and at follow up 0-6 months after completion of the 10 

three intervention sites. The qualitative data were collected at follow up at the same time as the quantitative 11 

data. In step 3, results of both the quantitative and qualitative analyses were presented separately and 12 

afterwards integrated to further the understanding of the results. Finally, integrated discussions and conclusions 13 

were drawn based on a compilation of the quantitative and qualitative results (step 4).       14 

SOPARC 15 
The System for Observing Play and Recreation in Communities (SOPARC) was used for structured 16 

observations of the 13 NOS during spring 2017 (baseline) and spring 2018 (follow up). SOPARC is a reliable 17 

and validated observation tool [24] used to record the use of parks and urban green spaces [25]. The original 18 

version of SOPARC was modified to fit the specific purpose of this study. Demographic information about 19 

estimated age and gender were registered to distinguish between older adults and all others. Further descriptive 20 

information like weather (sunny, cloudy, windy, rainy) and lighting (adequate lighting, poor lighting, none) 21 

was also registered. The main data captured were social interaction (two or more persons talking, walking 22 

running, biking, sitting together) and activity level (sedentary, walking (light/moderate), vigorous) (see 23 

additional electronic file S1). Additional notes were taken to identify the specific place or behavior a person 24 

was observed in (e.g. sitting on a bench at the entrance, dog walking). Based on a previous study [26], it was 25 

decided to conduct 4 days of observations (3 weekdays and 1 weekend day) including 4 observation time points 26 

per day (morning, lunch, afternoon, evening) over a 6 week period in each of the 13 NOS (i.e. each NOS was 27 
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observed during 16 separate  observation sessions at both baseline and follow up). To ensure variability 1 

observations were never conducted in the same NOS twice on the same day. Observations were carried out by 2 

trained researchers.       3 

SOPARC observations were recorded on a paper observation sheet and afterwards digitized into a Microsoft 4 

Excel dataset. The dataset was transferred to the statistical program IBM SPSS Statistics 24 and analyzed using 5 

descriptive statistics due to small sample sizes. Several graphs were created to assess any possible change in 6 

social interaction or activity level (sedentary, walking) from baseline to follow up in each of the 13 NOS – 7 

comparing intervention sites to non-intervention sites. Further analysis of observation notes was conducted to 8 

identify where the observed persons were specifically observed, to distinguish between activity occurring on 9 

the new-built urban installations and activity occurring next to these urban installations.    10 

Interviews  11 
In spring 2018 following the intervention, older adults from the two senior housing areas were invited to 12 

participate in a home-administered semi-structured interview. Participants were recruited through social 13 

activities hosted by the housing associations (e.g. bingo or social lunch) and through recommendations from 14 

social care takers working for the housing associations. The role of the social care taker is to know all the 15 

residents, facilitate social activities and help the individual resident with their daily issues. This makes them a 16 

great resource during the recruitment phase. The aim of the qualitative data collection was to gain knowledge 17 

about how and why older adults used NOS – including information about use of the specific intervention sites. 18 

Of further interest were their reasons for using or not using the intervention sites compared to using other NOS. 19 

Semi-structured interviews were carried out using a comprehensive interview guide to direct the conversation 20 

on these specific topics and make it easier to compare answers across participants. This method also allows 21 

follow up questions to gain further in-depth insight into specific issues [27]. Examples of questions from the 22 

interview guide are: “have you used the new pavilion – for what, and why/why not”, which NOS do you visit 23 

when you go outside your apartment, and why”. Ten home-based interviews were carried out using a mobile 24 

phone as voice recorder. This was found sufficient as data saturation was reached after ten interviews. 25 

Interviewees included both intervention participants and non-participants to assess any possible difference 26 
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between these two groups. Three men and seven women were interviewed (mean age = 77 years old) of which 1 

70% lived alone. Half of them did not use any assistive devices to move around, whereas the other half used 2 

mainly a wheeled walker or electric scooter. Sixty percent of participants reported having a lower income than 3 

the average of 75+ year-olds living in Copenhagen, whereas 30% were within the average range. This indicates 4 

that a mix of residents were interviewed, although mostly respondents of lower socio-economic status 5 

representative of the whole neighborhood. The interviews took between 30 min and 1.5 hours depending on 6 

the respondents’ knowledge and use of the NOS. 7 

 8 

Analysis 9 
Using the transcription software called NVIVO (https://www.qsrinternational.com/nvivo/home) audio 10 

recordings were first transcribed verbatim and afterwards coded, categorized and summarized. We used a 11 

deductive thematic analysis approach to analyze the semi-structured interviews [28]. The data were coded in 12 

themes derived from the socio-ecological model (i.e. natural, political, built environment, social/cultural and 13 

individual) which was used as a theoretical framework [29]. Under each theme the coded comments were 14 

grouped into several categories based on similar content and a thematic analysis was conducted to summarize 15 

and produce in-depth descriptions of the transcripts [28]. To enhance reliability, a second researcher 16 

independently conducted the same analysis and afterwards the two researchers discussed similarities and 17 

discrepancies in the coded data to reach consensus [30].    18 

 19 

Ethics 20 
All participants signed a consent form agreeing to participate in the interviews, but it was explicitly stated that 21 

they could withdraw from the study at any time. Names were changed during the analysis of the interviews to 22 

protect participants’ anonymity. No consent was needed to collect observational data as no identifiable 23 

information was collected and no interaction with observed people took place. The study was registered in The 24 

International Standard Randomized Controlled Trial Number registry (ISRCTN50036837) and its data-25 

management procedures were approved by the Danish Data Protection Agency (2015-57-0008).  26 

 27 

https://www.qsrinternational.com/nvivo/home
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RESULTS 1 

SOPARC 2 
A description of the results is presented in figure 3. A total of 1149 people were observed at baseline and 1590 3 

people at follow up of which, respectively, 18.2% and 20.7% were older adults (estimated 60+ years old). The 4 

gender distribution of older adults observed was similar at both data collection time points. The proportion of 5 

activity changed from baseline to follow up. At baseline 31.1% of older adults engaged in social interaction. 6 

This number was 53.8% at follow up. At least 27.8% of observed older adults mainly engaged in sedentary 7 

behavior in the NOS at baseline, whereas 47.4% of older adults were sedentary at follow up. As sedentary 8 

behavior was more prevalent at follow up compared to baseline, walking activity became less prevalent with 9 

65.6% of observed older adults walking at baseline, whereas only 45.6% walked at follow up. However, since 10 

more older adults were observed at follow up the absolute number of observed older adults walking within 11 

NOS was larger at follow up (n= 150) compared to baseline (n= 137).  12 

[Insert Figure 3 here] 13 

Digging deeper into the data it became clear that there were considerable differences in the number of observed 14 

older adults and their activity level for the individual NOS. The number of observed older adults in the 13 15 

NOS at baseline and follow up is presented in figure 4. Focusing on the three intervention sites (2B, 2D and 16 

3DEF) some NOS were used more by older adults than others. An increased number of older adults (n = 52) 17 

were observed in intervention area 2D, the site with the added benches and flower boxes, as compared to 18 

baseline (n=29). Of these 52 persons, 22 were observed sitting on the renovated benches, whereas only four 19 

persons were observed at baseline. No change was observed in the amount of walking between baseline and 20 

follow up, but a triple increase was observed in the amount of social interaction (baseline n = 11, follow up n 21 

= 33). No increase in users were observed in area 2B, the site with the pavilion (baseline n = 4, follouw up n 22 

= 1). Whereas in area 3DEF, the other site with the pavilion, two persons were observed at baseline and 12 at 23 

follow up. However, when looking further into the data it became clear that the observed persons within area 24 

3DEF did not use the newly built pavilion at follow up, but rather the existing ‘old’ terrace within the NOS.  25 
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A similar picture occurs when comparing intervention site 2D with the similar area 1B (similar in size, 1 

proximity and benches). In area 1B, ten older adults were observed at baseline whereas 31 were observed at 2 

follow up. Except for areas 1A, 2A, 2B and 2C, more older adults were observed at follow up compared to 3 

baseline. An increase in walking was observed in five of the areas (1B, 1E, 3A, 3BC, 4C). Although the 4 

increase was rather small (+1) in area 1B and 4C. By assessing the type of walking observed in these areas, it 5 

was evident that most walking occurred for transportation purposes (crossing the NOS), whereas walking for 6 

leisure was observed as the main behavior in area 1E. This area had small community gardens for the residents 7 

in this senior housing complex.       8 

 [Insert Figure 4 here] 9 

Interviews 10 
Based on the deductive thematic analysis with the socio-ecological model as a framework, factors were 11 

identified at all levels of the ecological model. Six factors were identified to be important for the respondents’ 12 

use of the different NOS – and specifically use or none-use of the three intervention sites. These factors were: 13 

weather, support for social care takers, support for resourceful volunteers, organized activities, social 14 

interaction, and sense of ownership. The following sections provide an in-depth description of the most 15 

important factors. 16 

Natural environment - Weather  17 
Most of the interviewed persons talked about the necessity for shelter from rain and especially wind to use the 18 

NOS, as one interviewed person said when asked about where she likes to be in area 3DEF: 19 

“Well, in that square place [talking about a terrace next to the pavilion]. That’s where most of the others 20 

also are sitting, but maybe that’s just a habit. And then down at the terrace [next to their building]. Well, 21 

it depends on the weather, where you can find shelter” (female person 1, 75 years old, housing area 2) 22 

Shelter from wind was also mentioned several times as one of the main reasons for not using the new pavilions. 23 

Respondents argued that the pavilions were too open to provide sufficient protection from the wind and asked 24 

for additional improvements to create better shelter. Some respondents also mentioned that the pavilion would 25 

be too hot to use on a warm summer day because the roof would heat up the pavilion, as one interviewee said: 26 
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“But we are sitting down there [talking about area 3DEF], we sit in that square place right in front [in 1 

front of the pavilion]. We can’t sit under that thing [pavilion] because it is crazy hot underneath” (female 2 

person 2, 89 years old, housing area 2)    3 

Political environment – Support   4 
An issue raised by older adults living in both senior housing areas was the lack of resourceful older adults who 5 

could contribute to the community by doing volunteer work and had the energy to participate in activities. As 6 

one women pointed out: 7 

“It’s really bad right, we are putting pressure on everyone we can for something to happen out here. 8 

The municipality has 100% housing allocation rights. We have housings for mentally ill people… and 9 

that’s okay. We have nothing against mentally ill people, but we do not like them placing mentally ill 10 

people in our senior apartments. We also have a lot of people who drink a lot. When they do not know 11 

where to put them, they just toss them in here, and we don’t want that anymore. If they keep on allocating 12 

weak people, we do not have the people needed. We are too few at the moment who have the strength to 13 

participate and help out.” (female person 3, 69 years old, housing area 1)       14 

Respondents argued that the municipality allocates mentally sick and very old and frail people to apartments 15 

in the area. These people are not able to contribute to the community, organizing activities within NOS or just 16 

participate in them, which they saw as an issue that needed to be addressed. Another factor was the lack of 17 

economic support from the municipality assigning social care takers to help organize activities within NOS 18 

and prevent loneliness. In one of the senior housing areas funding for social care takers was reduced. They 19 

now rely on resourceful older adults to organize activities - mainly the residents’ board. In the other senior 20 

housing area, they had employed two social care takers which they paid for through the rent. They also relied 21 

on help from volunteers to organize activities.   22 

Socio/cultural environment – Organized activities 23 
The issue of too few resourceful residents and lack of support from social care takers was also evident at the 24 

micro level. The support from the social care takers seemed very important, as they were responsible for 25 

organizing activities and might be especially important when introducing new facilities like the pavilions. A 26 
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lack of support for organizing activities using the new facilities might reduce use, as the older residents did 1 

not have the capacity to organize things themselves. As one resident puts it:  2 

“I knew that the pavilion wouldn’t be used that much because they [older residents] have to get up the 3 

stairs and get to it with their coffee and so on. As far as I understand, the two social care takers we have 4 

were not at all interested in this project. It means more work for them” (female person 4, 85 years old, 5 

housing area 2)   6 

Especially the inconvenience of having to carry things to the pavilions was mentioned in both senior housing 7 

areas as a reason for not using them often. Having someone to organize some activity or gathering seemed to 8 

be essential for respondents to even consider using the NOS. As one man put it when asked how he thinks the 9 

pavilion could be used: 10 

“Well, there needs to be coffee if there should be a gathering right. So if something could be organized 11 

there; a group making coffee once a week. I don’t know if you can get people to do that here…it takes 12 

some manpower right. I think it would be used a lot if something would be organized” (male person 1, 13 

82 years old, housing area 1)  14 

Getting people to do things was mentioned by several interviewees to be an issue. The municipality assigns 15 

sick and frail people to their apartment buildings which posed a threat for the residents’ ability to organize 16 

activities as they depend on resourceful volunteers, as one man puts it: 17 

“Well, unfortunately everything happens on a voluntary basis. People are getting old and don’t have the 18 

energy needed. Within the next five years we won’t have any volunteers left. Some of the volunteers have 19 

passed away and no one new has taken their place” (male person 2, 78 years old, housing area 2)   20 

While the organization of activities seemed crucial for the seniors to visit a NOS, this was only the case for 21 

those NOS that were further away from their doorstep. NOS right outside of their apartments did not depend 22 

on organized activities but even more on chance encounters and gatherings. One man expressed it as:  23 
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“I have always been going down here and sat [right outside his entrance door]. I have my own table and 1 

chair down here. I sit there and sometimes someone visits and sits with me” (male person 1, 82 years 2 

old, housing area 1) 3 

Socio/cultural environment - Social interaction 4 
Having people to organize activities seemed not only to be important due to the lack of resources. Having 5 

someone to talk to or sit with within the NOS seemed to be the most important factor for all the interviewed 6 

persons. Especially the ‘fear’ of going outside and being alone was mentioned by some as a reason for not 7 

visiting a NOS, as a woman mentioned: 8 

“I can’t sit up here [in her apartment] and see if there is someone down there and I really don’t want to 9 

go down there if there is no one” (female person 5, 74 years old age, housing area 2) 10 

Having someone to sit and talk with was a major reason for going outside and use their NOS. They were aware 11 

of issues like loneliness and the importance of social connections and cherished those spots outside their 12 

apartment building where they could ‘bump into’ people, as a woman pointed out: 13 

“There are many who are alone right, it’s always like that. But then they meet down there [NOS outside 14 

their apartment entrance] and talk, they get out” (female person 6, 83 years old age, housing area 1)  15 

These places close to their homes, seemed to attract many residents and created a pleasant environment where 16 

people did not have to organize things to engage in social interaction but were certain to casually meet and 17 

greet people on their way. This created natural meeting places where people casually stopped and talked when 18 

they met someone or just said ‘hello’. This was highlighted by one of the interviewed residents: 19 

“I think it is nice to go down there in the morning and walk past there with my little stroller. Then they 20 

sit there and drink coffee and talk with the flowers surrounding them and so on. I greet them all because 21 

I know them. They wave back when I am on my way to something. So I know them and say ‘hello’ and 22 

exchange a few words, but to sit with them, well, unless they one day ask me to sit down and have a cup 23 

of coffee, I might do it” (female person 7, 74 years old, housing area 1) 24 
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This NOS seemed to be very important for many of the residents and seemed to be cherished even more after 1 

the renovations. For example, some mentioned that after the raised flower beds had been built and the benches 2 

were upgraded, the place was more inviting and nicer to look at and the benches were used more.  3 

Individual level – Sense of ownership 4 
Even though not many were observed using the two NOS with the pavilions, the interviews identified an 5 

unexpected positive outcome which may promote maintenance rather than use. As a man described it:  6 

“I walk this way when I walk down there in the morning to get my paper. I walk past there almost every 7 

single morning and just check if something looks bad. But I can see that when I walk by and look if all 8 

the chairs are still there, some are already missing” (male 2, 78 years old age, housing area 2) 9 

 10 

They seemed to care about the two pavilions, how they were treated and if everything was in place. They 11 

worried that they were not treated properly and felt the need to monitor the NOS. Those interviewed who took 12 

care of the pavilions had all participated in the intervention, which indicated a sense of ownership and the need 13 

to maintain the NOS. This was also present in the NOS intervention site where the benches were renovated 14 

and raised flower beds built. As a female respondent mentioned:   15 

“They take good care of them this year [raised flower beds]. Last year they hadn’t really found the 16 

rhythm of watering them and so on, right! But now I see that some people have taken it upon themselves 17 

to water them” (female person 7, 74 years old, housing area 1) 18 

 19 

The respondent indicated that volunteers from the neighborhood managed the raised flower beds, which 20 

suggested a sense of ownership. The analysis also indicated an increase in use by those who participated in the 21 

intervention, as they may have felt a sense of ownership towards the NOS and thus use it more. A female said: 22 

“Those who participated in creating these raised flower beds are also the ones who always sit down 23 

there. But if it was the other way around, that those who always sat there before also made the raised 24 

flower beds, I don’t know” (female person 3, 69 years old, housing area 1) 25 
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However, as the respondent mentioned, it is uncertain if those who used the NOS before the intervention also 1 

were the ones participating in the intervention.     2 

DISCUSSION   3 
The present study set out to explore how creating spaces within NOS for older adults living in a disadvantaged 4 

community, can increase their use of NOS and promote active living. Different effects were visible at the three 5 

intervention sites. The pavilion in area 2B did not seem to promote use of the NOS, whereas area 3DEF 6 

experienced substantially more use and social interaction. However, the observed older adults did not use the 7 

new pavilion but instead the already existing facilities within the NOS. Area 2D, with the renovated benches 8 

and flower beds, was used more - especially for social interaction. The intervention did not increase walking 9 

within the NOS but seemed to have promoted a sense of ownership. Six key factors were identified to be 10 

important for older adults’ use of NOS: weather, support for social care takers, support for resourceful 11 

volunteers, organized activities, social interaction and sense of ownership was additionally identified as a result 12 

of the intervention. The results are discussed jointly highlighting the mixed methods approach.  13 

Natural factors 14 
The difference in use of the three NOS may be explained by weather conditions and facilities to protect against 15 

the weather. The weather was particularly hot and dry during follow up data collection, although it was also 16 

spring time at the first data collection. The warmer weather might explain the increase in users at many of the 17 

observed NOS including area 2D and 3DEF. Area 2B with the new pavilion was used less and in the pavilion 18 

within area 3DEF no use was observed. The weather was mentioned by several residents as important for even 19 

considering leaving their apartment and where to sit within the NOS. The fact that the pavilions, as built, did 20 

not provide a buffer from the wind or shady place to sit, highlights a potential miscommunication between 21 

participants and designers, given other research that emphasized their positive effect on creating more 22 

comfortable outdoor spaces for older adults [31-33]. Area 2D, with the benches and raised flower beds, seemed 23 

to provide sufficient shelter and shade, explaining the high use of this NOS despite the hot and sunny weather. 24 

The importance of weather for older adults’ outdoor walking or use of different spaces is highlighted in several 25 

other studies [34-37]. As the weather cannot be controlled, sheltering and other solutions to prepare for 26 

different weather conditions could be considered.   27 
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Organization and Social Interaction factors  1 
The importance of organizational factors was highlighted at both the political and social/cultural level by the 2 

participants. The limited use of the two pavilions was perceived by the respondents to be caused by lack of 3 

volunteers to organize activities or maintain the facilities, little enthusiasm by the social care takers for such 4 

tasks and lack of participation by the residents due to their capacity to be involved. The municipality allocates 5 

a certain number of apartments in their senior housing area to frail older adults who do not have the strength 6 

or will to volunteer or organize gatherings within the pavilion or other NOS locations. Several respondents 7 

highlighted the inconvenience of having to carry several things outside to the pavilion and the lack of support 8 

from the social care takers to organize activities. Other studies have also shown the importance of community 9 

engagement and the availability of community activities for older adults. A study from Finland highlighted 10 

that older adults choose to move into community housings for seniors because of the availability of organized 11 

activities that promotes social interaction [38]. Further, older adults living in senior housings in Sweden 12 

expressed the importance of being part of a community and engaging in activities [39]. However, as identified 13 

in this study and confirmed in other studies, these activities and participation in the community rely on 14 

organizational support and the use of volunteers which seem to be more and more scarce [40, 41]. Although, 15 

the present intervention seemed to have promoted some types of volunteering through the need to take care of 16 

the new installations. This sense of ownership and consequently volunteer work might promote some long-17 

term behavioral changes by increasing use of NOS and engaging in social interactions. This phenomenon has 18 

also been observed in studies on urban gardening [42, 43], suggesting that promoting a sense of ‘ownership’ 19 

of physical neighborhood improvements by including the target population in the decision process, may be a 20 

tool to promote higher use of NOS. This should be explored further in future studies and could have been 21 

explored in this study, if a second follow up had been conducted.      22 

Social interaction was highlighted as probably the most important reason for using a NOS. This may also 23 

explain the high use of area 2D with the benches, and the use of other facilities within area 3DEF but not the 24 

actual new pavilion. The possibility or reassurance of social interaction was connected to the need for 25 

organizational resources, as many respondents state that they would not visit a NOS unless they are sure to 26 

meet some people there. Creating activities or gatherings within these NOS ensures some social interaction 27 
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and may consequently promote more use of NOS. The pavilions were not used by the residents as no one else 1 

was using them and they did not want to be using them alone. Loneliness was recognized to be an important 2 

issue in old age and as such, several studies focus on decreasing loneliness and increased social interaction 3 

[44, 45] 4 

The fear of being lonely might also explain why the residents used area 3DEF but not the pavilion. Some 5 

respondents mentioned that they would like to sit in the pavilion, but they did not since others were sitting 6 

elsewhere in the NOS and they rather wanted to sit with them. Other studies also identify social interaction to 7 

be important for older adults’ use of public open spaces or green spaces [46, 47]   8 

The importance of social interaction may also explain the high use of area 2D. This NOS is right outside the 9 

residents’ doorstep which encourages casual social interactions with neighbors. The residents pass this NOS 10 

when leaving their apartment and as such do not need to walk to a NOS with the risk of being alone. Some 11 

studies found distance to public open spaces to be important for older adults’ park use [48, 49], whereas others 12 

did not [50]. But in this case, it might not solely be the distance as much as the convenience and opportunity 13 

for social interactions close to their homes. Several of the respondents mentioned the delight of meeting and 14 

greeting people as soon as they walk through that NOS and having small conversations before walking along. 15 

Consequently, the small but frequent social encounters might be more valuable for the older residents than 16 

large and rare organized gatherings.  17 

However, walking did not increase after the intervention in area 2D, even though the overall use of the area 18 

increased. As the intention of the intervention was to support active living through increased social interaction 19 

and physical activity, the intervention or the environmental changes within the NOS seem – to some degree – 20 

to have had some unintended consequences by promoting more sedentary use. The same phenomenon was 21 

observed in area 3DEF. The environmental features chosen to be implemented such as a pavilions and benches, 22 

were found to be less conducive to increased activity, suggesting that the intervention mainly focused on 23 

increasing social interaction. Other intervention studies or natural experiments have had similar scenarios, 24 

experiencing unintended outcomes [51, 52]. This suggests that although participatory research approaches are 25 
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the preferred method to use in these types of intervention studies, researchers or designers should still make 1 

sure that the outcomes of the intervention – in this case physical features within NOS – are conducive to the 2 

goal of the intervention, rather than only the wishes of the participants. However, the intervention did also 3 

result in the creation of better paths to the pavilions, as well as the creation of flowerbeds next to the benches. 4 

These features would expect to have supported some physical activity. This suggests that the mere presence of 5 

built environment features, which are supposed to promote physical activity, does not guarantee that an older 6 

person will engage in physical activity. This highlights the importance of the previous discussion on 7 

organizational support. Furthermore, built environment features supportive of social interaction may in some 8 

cases be contradictive of features supportive of physical activity – which seems to be the case in this study. 9 

This may have led to the small, negative or no change in walking and social interaction observed in the three 10 

NOS. However, some built environment features may still be able to support both social interaction and 11 

physical activity, as other studies (although cross-sectional) suggest a combination of walking paths and 12 

benches with shade can promote walking as well as social interaction [53, 54].    13 

Strengths and limitations 14 
The strength of this study was the use of a mixed methods approach investigating the results of a longitudinal 15 

intervention study. Using mixed methods enabled a richer understanding of the phenomenon being investigated 16 

and highlighted the importance and relevance of including qualitative data in the interpretation of quantitative 17 

results – namely, to understand the mechanisms for a specific behavior.        18 

The relatively small sample size of observed older adults within the NOS, limited the analysis to only include 19 

descriptive observational results and it is thus difficult to draw any generalizable conclusions about the effect 20 

of the intervention. It is further unknown whether the interviewed respondents were representative for the 21 

whole study population, as participants were recruited through social activities limiting the variability in 22 

respondents to only include socially active older adults. However, although only ten interviews were conducted 23 

and generalizability therefore is limited, the demographic characteristics of the respondents indicate that a 24 

variety of respondents had been recruited. Furthermore, after talking to the local social care takers it became 25 

clear that this would be the most realistic way of recruitment, as residents in this area were difficult to contact. 26 
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A challenge during the qualitative analysis was using the socio-ecological model. The model simplifies the 1 

world by dividing it into several layers and thus, several different versions of the model exists that suggest 2 

interactions across the layers. We experienced some difficulties dividing the qualitative analysis into these 3 

layers (e.g. the natural and built environment layer), as many of the factors were connected at different layers 4 

and could not be separated. Hence, we decided to link those layers in the discussion. Our results thus confirm 5 

that the different layers interact and that intervening on one layer without considering the others is challenging.  6 

Furthermore, at the different intervention sites construction work was completed at different time points due 7 

to delays and in area 2B construction had only just been completed when the observations started, whereas 8 

construction in area 3DEF and 2D had been completed several months earlier. Consequently, area 2B may not 9 

have had the necessary time to be ‘discovered’ by the residents and therefore not yet used by them, explaining 10 

the small number of observed older adults. However, the results of older adults’ use of specifically the new 11 

build pavilions did not differ between area 2B and 3DEF, although an overall increased use of area 3DEF was 12 

observed. Further, SOPARC observations only provides momentary glimpse of the use of NOS and it is thus 13 

unsure if older adults used the intervention sites at other time points when observations were not conducted. 14 

Also, we only looked at walking within the NOS which limited the knowledge on total walking behavior. We 15 

should have included walking to and from the NOS to assess the potential increase of walking behavior outside 16 

the NOS. Lastly, our ability to interpret the data was hampered by our limited knowledge of the design 17 

workshops conducted with the community, including what possible design features were presented to 18 

participants. Understanding more about what questions were asked and whether or not specific features that 19 

may promote walking or other forms of physical activity were discussed with participants, could inform future 20 

participatory design processes.  21 

CONCLUSION 22 
The aim of this study was to investigate the use of NOS by older adults in a disadvantaged neighborhood 23 

before and after an intervention and to investigate reasons for using some NOS but not others. The quantitative 24 

observational data identified some change in use of the different NOS after the intervention. The two pavilions 25 

were not observed used by the older adults, whereas the third intervention site (raised flower beds and 26 
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renovated benches) was used more after the intervention. Six key factors were identified in the qualitative 1 

interviews to be important for older adults’ use of NOS. These factors were: weather conditions, support for 2 

social care takers, support for resourceful volunteers, organized activities, social interaction and sense of 3 

ownership. While we cannot control the weather, facilities can accommodate the needs for shelter and shade 4 

to eliminate some barriers of using a NOS. However, a disconnect between the target population and the end 5 

design may result in no or a negative change in use, highlighting the importance of involving the target 6 

population when making built environment changes. Organizational resources and social interaction were 7 

closely linked and of great importance for the respondents. Especially chance social encounters in the 8 

immediate surroundings were found to be of importance. As such, health promoters and planners may focus 9 

more on creating sociable NOS on the doorstep of housing complexes for older adults, to increase use of NOS, 10 

social interaction and walking to and from these NOS. This might also be more cost-effective as building large 11 

parks or green spaces can be expensive and may not generate health benefits for those without access. This 12 

should be explored further in future intervention studies targeting those spaces in close proximity used for 13 

daily activities, by focusing on creating features that support daily and routine walking, gardening work, as 14 

well as sitting and socializing. Finally, the amenities within some NOS may not be as important as the 15 

opportunity for social interaction. Proximity and support for informal social encounters might be the key 16 

factors for successful smaller NOS, whereas organizational support and volunteers might be necessary to 17 

promote higher use of larger more distant NOS.  18 
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Figure 1: Map of Sydhavnen, the two senior housings (marked in black), and all 13 neighborhood open spaces (marked with white 1 
lines and numbered). Area 2B, 2D and 3DEF are the intervention sites. 2 
 3 
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 5 
 6 
 7 
 8 
 9 
 10 
 11 
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Figure 2: Before and after pictures of the three intervention sites. The pictures on the left are before the intervention and the pictures 1 
on the right are after the intervention.  2 
 3 
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Figure 3: Observed activity at baseline and follow up in percentage of distribution. 12 
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Figure 4: Observed activity at baseline and follow up for each NOS, described as counts. Areas 2B, 2D, and 3DEF are the intervention 23 
sites.  24 
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	“I think it is nice to go down there in the morning and walk past there with my little stroller. Then they sit there and drink coffee and talk with the flowers surrounding them and so on. I greet them all because I know them. They wave back when I am ...

