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Qualitative exploration of determinants
of active mobility and social participation
in Urban neighborhoods: individual
perceptions over objective factors?
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Abstract

Background Urban neighborhood environments play an important role in facilitating or hindering residents to
engage in active mobility and social participation. However, while there is much quantitative research, in-depth
knowledge that contextualizes residents’ subjective perceptions of barriers and facilitators of active mobility and
social participation is still insufficient. Therefore, a qualitative approach was used to collect subjectively perceived
barriers and facilitators of active mobility and social participation of residents from different neighborhoods with
objectively determined high vs. low walkability. Furthermore, to better understand (non) concordance of objective
environmental characterizations and actual levels of behavior, low and high walkability neighborhood-specific
barriers, proposed improvements, and particularities that determine (non) engagement in active mobility and social
participation were explored.

Methods Three focus groups (N=6, N=6, and N=5) with 17 participants (7 women, 10 men) aged 21-64 (mean
age 434+ 14,6 years) were conducted utilizing a pre-structured interview guideline. Participants lived in 11 different
neighborhoods with either high or low objectively determined walkability. The focus groups were transcribed
verbatim, followed by a thematic analysis of the content with deductive and inductive code categories, utilizing the
MAXQDA software.

Results Notable was the consensus of many perceived barriers and facilitators of active mobility and social
participation along with their assignability to the same context (points-of-interest, infrastructure; safety,
communication, community; topography, physical compositions, weather, aesthetics; personal / individual attitudes,
influences, evaluations). Another main finding was that high and low walkability neighborhood-specific particularities
were revealed that are in contrast to some objective characterizations of walkability: For example, too high density
can inhibit active mobility, and too many options can inhibit social participation.

Conclusions The consensus of many barriers and facilitators of active mobility and social participation suggests
that valuable synergies could be created by coordinating interventions aiming to promote both active mobility
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and social participation in urban neighborhoods. Also, considering subjective perceptions of residents helps to
identify neighborhood-specific factors that determine (non) engagement in active mobility and social participation.
The findings can help city planners and public health officials improve the promotion of active mobility and social
participation in the creation of health-enhancing urban neighborhoods.
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Text box 1. Contributions to the literature

« Active mobility and social participation play an important
role in the context of health-promoting urban neighbor-
hoods, as they can positively influence the physical, mental,
and social health of residents.

« Implementing qualitative focus groups allows to gather
in-depth insights about barriers and facilitators of active
mobility and social participation in urban neighborhoods.

- Considering subjectively perceived barriers and facilitators
of active mobility and social participation can help to under-
stand (non) concordance between objective environmental
characterizations and actual levels of health behavior.

+ High and low walkability neighborhood-specific investiga-
tions can offer valuable insights that speak against one-size-
fits-all approaches in promoting active mobility and social
participation.

Background

In the EU, insufficient levels of physical activity across all
ages of the population have a considerably negative effect
on population health [1]. The consequences of insuf-
ficient levels of physical activity are manifold and detri-
mental to health, making its promotion important. In
this context, active mobility (AM, physical activity that’s
undertaken to travel from A to B to reach a destination,
e.g., walking and biking for leisure, recreation, errands,
transport, etc. [2]) can increase individuals’ overall physi-
cal activity levels and thereby help to reach the WHO’s
recommendation for health-promoting levels of physical
activity [3, 4]. In addition, AM is, at least for physically
not restricted individuals, a highly accessible way to get
from A to B, making its promotion valuable for a wide
range of the population, especially in cities [5-7]. More-
over, AM is also associated with everyday social partici-
pation (SocPar, being involved in activities that result
in interaction with other individuals [8]) by increasing
accessibility and chances for social interactions [9-11].
This is of great relevance, as more and more individuals
who live in cities experience loneliness and social iso-
lation, which is detrimental to health [12]. With this in
mind, not only does research indicate that promoting
and supporting individuals to increase their levels of AM
is associated with increased SocPar, but also vice versa
[13-15]. Furthermore, an increase in AM and SocPar
can benefit urban health through more social encounters
and -interactions, greater physical activity levels, higher

well-being, as well as less traffic, air pollution, noise, and
temperature related to motorized traffic, and many more
[5, 16—20]. It follows that fostering both AM and SocPar
is a promising and valuable health-promoting strategy for
urban environments.

However, to promote AM and SocPar, it’s important
to understand their determinants and correlates. In this
context, social-ecological models posit that individu-
als’ (non) engagement in a behavior, for example, AM /
SocPar, is a result of determinants from different dimen-
sions that mutually influence each other: E.g., the envi-
ronment, the individual, and the interaction between
individuals and their environment [21-23]. This is sup-
ported by empirical evidence that has shown that indi-
viduals’ AM and SocPar in urban environments depend
on various factors: On the one hand, the built- (e.g.,
availability of amenities and infrastructure [24, 25]),
natural- (e.g., greenspaces and parks [26, 27]), and social
(e.g., population density, social interactions [28, 29])
environment are relevant [30-32]. On the other hand,
the individuals themselves (e.g., their attitudes, subjec-
tive perceptions, resources, etc. [29, 33]), and how they
interact with different environments, have to be consid-
ered as well [34, 35]. One important study in this context
is the systematic review by Salvo et al. [28] that included
36 peer-reviewed qualitative studies. The review summa-
rized the influence of the built environment (functional,
aesthetic, destination, and safety characteristics), but
also social environment (e.g., social interaction, sense of
community) on the decision to engage in walking, biking,
strolling, active transportation, and more. The findings
underline the necessity and value of considering differ-
ent (environmental) factors in the creation of PA pro-
moting neighborhoods and support the need to include
residents in this process. Another important study in this
regard is by Strobl et al. [25], who conducted 11 focus
groups with 78 individuals to investigate the relevance
of the structure of a community and the characteristics
of a neighborhood for SocPar. They asked participants to
detail their community activities and to identify barriers
and facilitators to SocPar. Important findings were the
importance of a well-designed infrastructure, and neigh-
borhood social cohesion and community for SocPar.
However, despite different theoretical and empirical
approaches and investigations on determinants of (non)
engagement in AM and SocPar, actual rates of individuals
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engaging in AM and SocPar remain low: In the EU, only
one in three adults comply with the WHO’s physical
activity recommendations, and more than a third of par-
ticipants from an EU-wide study reported to be lonely at
least sometimes (13% reported to be lonely most of the
time) [1, 36]. One reason for this is that often, interven-
tions intended to promote health behavior solely focus
on pre-determined, objective factors, and neglect the
concurrent importance of individuals’ perceptions and
evaluations [37, 38]. Therefore, in aiming to promote AM
and SocPar, it’s necessary to gain more knowledge about
how residents perceive and evaluate facilitators and bar-
riers of AM and SocPar in their respective neighborhood
environments.

To do so, it’s useful to use a consistent characteriza-
tion of the neighborhood environments, upon which
residents’ perceived facilitators and barriers can then be
investigated. In this context, a prominent construct that
typically describes aspects of the environment related to
AM and SocPar objectively, but also allows for subjective
assessment, is walkability [39]. Walkability can describe
the availability of amenities, pedestrian network, pro-
portion of greenspaces, population density, slope, and
more in a given area to determine how friendly that area
is for AM and SocPar [40, 41]. Specifically, high walk-
ability can indicate a good-, and low walkability can
indicate bad accessibility, friendliness, and possibilities
for individuals to engage in AM and SocPar. Generally,
associations between walkability and AM are largely
supported by empirical findings (e.g., [42]). Yet, there
are also inconsistencies between objective and subjec-
tive walkability assessments and their association with
AM: For example, the study from Arvidsson et al. [43]
shows broad concordance between both objective and
subjective assessments of walkability and actual engage-
ment in AM. Contrarily, the study by Gebel, Baumann,
and Owen [44] reports discordance. Similarly, concern-
ing SocPar, empirical findings generally support associa-
tions between walkability and SocPar (e.g [40]). But, also
in this context, inconsistencies can be found: Jun and Hur
[45] reported findings that suggest a positive association
between perceived walkability and SocPar, but a negative
association between objective walkability and SocPar.
These inconsistencies in the findings can be attributed to
subjective perceptions capturing different aspects of the
environment than objective determinations [46, 47]. This
is in line with other research that indicates that objective
measures of urban characteristics often don’t match indi-
viduals’ subjective perceptions [48].

A possible explanation is that individuals’ engagement
in AM and SocPar depends on what they perceive and
evaluate to be facilitating and hindering factors. How-
ever, what a facilitator or barrier for AM or SocPar is, or
how it’s perceived, may not always result in consistent
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behavior across different settings (e.g. high vs. low walk-
ability), different individuals, or different situations.
Therefore, to better understand residents’ (non) engage-
ment in AM / SocPar, more knowledge is needed about
what they perceive as facilitators or barriers. Moreover,
insights about possible differences in that perception due
to different neighborhood conditions or circumstances,
for example, high vs. low walkability neighborhood envi-
ronment, are necessary.

In light of this, qualitative explorations can offer valu-
able in-depth insights into health behaviors along with
interactions between individuals and the respective
neighborhood environment [49]. Furthermore, they
allow to address individual evaluations like improve-
ments for barriers and facilitators [50]. Putting this to
use, this study conducted qualitative focus groups with
adults from different urban neighborhoods with objec-
tively determined high or low walkability. This was done
to investigate and compare neighborhood-wide (non)
concordance of factors for (non) engagement in AM
and SocPar. Furthermore, neighborhood-specific bar-
riers for AM and SocPar engagement, along with sug-
gested improvements for barriers and facilitators, and
particularities were explored. The results of this study
can aid city planners and public health officials to better
understand, why and under which circumstances urban
residents do or do not engage in AM and SocPar in the
context of health-promoting urban environments.

Objectives
This study has the following objectives:

1) To collect general key factors (barriers, facilitators)
that residents state to determine their (non)
engagement in AM and SocPar.

2) To investigate high and low walkability
neighborhood-specific barriers and peculiarities
along with an exploration of suggestions for
improvements of urban dwellers.

Methods

Study area and participants

The three focus group interviews are part of the
research project ‘AMbit - Active Mobility’ (ambit.
uni-konstanz.de/) and were conducted in June 2021.
Participants were recruited as follows: First, 3000
letters with information about the project AMbit
and an invite to participate in an online question-
naire were distributed in 12 neighborhoods of the
city of Stuttgart, Germany. The distribution was car-
ried out by project members who physically deliv-
ered the letters while walking through the streets of
the respective neighborhoods. The neighborhoods
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were pre-selected to ensure an even allocation of
participants into six high and six low walkability
neighborhoods. The following neighborhoods were
chosen: Birkach, Degerloch/Haigst, Feuerbach-Ost,
Feuerbach-West, Mohringen, Mdnchhalde, Kaltental,
Kréherwald, Ostheim, Plieningen, Untere Birkenwald-
strafle, and Vaihingen. The classification of the neigh-
borhoods’ walkability into high and low was derived
from the first version of the “Walkability-Index’ of the
‘Research Institute for Regional and Urban Develop-
ment’ (ILS) [41]. The index used the variables perme-
ability of the pedestrian network, proportion of green
spaces, population density, and availability of ameni-
ties within walking distance to determine the walk-
ability. For a comprehensive and detailed description
of the neighborhood classification process, including
variables, scaling, calculation, and high / low walk-
ability categorization, please see the method section in
the publication from Bollenbach et al. [48]. In a sec-
ond step, those who completed the questionnaire had
the chance to opt in to be contacted via email to par-
ticipate in the focus group interview study. Optional
20 € were offered as an incentive to participate in the
focus group, provided participants chose to share
their bank details with the project team for the sole
purpose of transferring the money. The bank infor-
mation was deleted immediately after the incentive
was transferred. Stuttgart has the particular feature
of being located in a valley basin, which results in the
neighborhoods being located in a variety of topogra-
phies, for example, hillside locations with slopes, flat,
urban, more rural, etc. This allowed the inclusion of
many different neighborhoods with different char-
acteristics. The final sample consisted of a total of 17
individuals (11 individuals from high-, and 6 individu-
als from low walkability neighborhoods) from 11 dif-
ferent neighborhoods. Inclusion criteria were to be at
least 18 years of age, speak German, and live in one of
the residential neighborhoods of Stuttgart. Study par-
ticipation was voluntary and the subjects were able to
withdraw at any time without stating a reason. Partici-
pants received written and oral information about the
study background, aims, procedure, rights, and data
protection before the focus groups. Also, before the
start of the focus groups, individuals gave written and
oral consent to the participation in and the record-
ing (video / audio) of the focus groups. At the time of
the focus groups, the COVID-19 pandemic was still
somewhat an issue and to avoid possible uneasiness
of meeting face to face, the focus groups were con-
ducted via the online tool Zoom [51]. Using Zoom
further facilitated the scheduling of times and dates of
the focus groups. The focus groups were conducted in
German language.
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Procedure of the focus group interviews

N=3 focus group interviews (G1, N=6; G2, N=6; G3,
N=5, participants) were conducted. The participants
were allocated to the three focus groups with the goal
of an even distribution across the three focus groups in
terms of gender and walkability of the neighborhood
(high vs. low walkability). However, with regard to par-
ticipation rates, groups had to be formed based on the
best availability of participants on different dates. Nev-
ertheless, a balanced representation of both genders and
various walkability areas was achieved. As is common in
focus group interviews, a pre-structured interview guide-
line (see Additional file 1) was used, which enabled a sys-
tematic collection and comparison of key factors of AM
and SocPar. The interview guide helped to ensure that all
questions were asked, that the questions addressed the
context of interest, and that the questions were formu-
lated correctly. Furthermore, participants were instructed
to keep their own neighborhood in mind when naming
barriers and facilitators. Also, this ensured comparability
and integration of the answers of the different individu-
als / focus groups [52]. The interview guideline used in
this study was created by the authors of this paper in an
iterative process of discussing and testing the questions
and implementing feedback loops that included other
researchers of the project. Also, a pilot test was run with
other researchers from the institute who were not part
of the present research project. To ensure a high qual-
ity of data collection with the focus groups, the mod-
erator received training regarding the moderation of
focus groups. This training included information about
possible difficulties that may occur, and how to deal
with them, for example, what to do if the focus group is
stuck, if the discussion gets out of hand, the inclusion
of back-up questions, etc. The focus groups were con-
ducted by one moderator, who was supported by two
research assistants who made sure that the recording ran
smoothly, and helped the moderator in making sure that
no one was left out, etc. The focus group interviews had
the following structure: First, participants were greeted
and it was made sure that any questions or technical
problems, for example, regarding the camera, sound,
internet, were cleared. If everyone was ready to proceed,
each focus group received a brief (4 slides) introduction
to the concept of walkability by one of the helpers. This
was done as it was a goal of the focus groups to discuss
not only the concept of walkability, but to enable the par-
ticipant to understand the concept, what it assesses, and
what use cases can be derived. For example, participants
were given information about what the variables (pedes-
trian network permeability, greenspace proportion, pop-
ulation density, and amenities available within walking
distance) mean. After walkability was introduced, partici-
pants were asked a second time whether they were ready



Bollenbach et al. Archives of Public Health (2024) 82:183

to start the focus group. If everyone was ready, partici-
pants were again asked for approval to start the record-
ing, and the focus group commenced. The focus groups
were divided into two main sections: While the first sec-
tion had a focus on AM, the second section was used to
collect information about SocPar. The two sessions were
divided by a break of approximately 10 min.

Data collection and data analysis

The focus groups lasted between 89 and 108 min (breaks
not counted; G1: 1 h 29 min, G2: 1 h 48 min, G3:1 h
43 min) and were transcribed verbatim. Processing and
editing of the transcripts and the data analysis were done
using MAXQDA Plus [53]. Since there was a clear and
structured approach to investigate and explore barriers
and facilitators of AM and SocPar of different individu-
als from different urban neighborhoods, the analysis was
based on categories that were created from thematic
analysis (categories are predetermined). Open, axial,
and selective coding was applied to the transcripts to
ensure systematic analysis and interpretation of the data.
This included the identification of patterns, issues, and
relations between the different concepts and contexts.
While investigating the transcripts, the memo function
in MAXQDA was used to capture ideas and thoughts
right in the manuscript to aid in the open, axial, and
selective coding process. First, the transcribed data were
compared and coded to categories that contained infor-
mation regarding the research questions (open coding).
Next, in an iterative process, possible connections, rela-
tions, and overlaps between the categories were inves-
tigated, to identify patterns or structures (axial coding).
Last, the focus was once again on identifying and creat-
ing the main categories that contain the central aspects
and key factors regarding the research questions (selec-
tive coding). Once all categories were created, definitions
and concomitant exemplary quotes for each category
were added to ensure transparency and reproducibility
of the coding process [54]. The data analysis process was
conducted by two researchers (LB, MK), who read and
analyzed the interviews independently and discussed the
findings (method of consent coding [55]). If necessary,
a third researcher (CN) was included in this process for
consultation, and to resolve any non-concordance. For
better international understanding and consistency in
terminology, all quotes that are important for this paper
were translated from German to English using DeepL
Pro (https://www.deepl.com) and then verified for accu-
racy by the authors. The translation of the quotations was
carried out after the transcripts had been analyzed (July
2024) and the quotations had been selected for inclusion
in the manuscript.
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Code categories

Multiple code categories were created to address the
research objectives based on the focus group interviews’
transcripts. The first section focused on AM, and the
second on SocPar. Based on social-ecological models,
the categories were allocated to dimensions: One dimen-
sion consisted of factors and characteristics regarding the
environment, with the categories (1) ‘Points-of-interest,
infrastructure, (2) ‘Safety, communication, community,
and (3) ‘Topography, physical compositions, weather,
aesthetics’ A second dimension consisted of factors and
characteristics regarding the individual, with the cate-
gory (4) ‘Personal / individual attitudes, influences, evalu-
ations. This resulted in the categories depicted in Table 1.
Note: A description of the content of categories 1-4 can
be found in Additional file 2 for AM, and Additional file 3
for SocPar, respectively.

Results

Descriptive characteristics

A total of 17 individuals (7 women, 10 men) with an over-
all mean age of 43.4£14,6 years (min-max: 21-64; 2 NA)
participated in the focus groups. 11 individuals lived in
objectively determined high walkability neighborhoods,
and 6 in low walkability neighborhoods. For a detailed
breakdown of the participants concerning age, sex, and
residency in a high / low walkability neighborhood, see
Additional file 4.

Objective 1: Key factors of AM and SocPar

The collection of general key factors (barriers and facili-
tators) that residents stated to determine (non) engage-
ment in AM and SocPar (research objective 1), resulted
in the following findings. As is depicted in Table 1.,
the identified barriers and facilitators of both AM and
SocPar could be assigned to the same dimensions: ‘Envi-
ronment, with concomitant categories (points-of-inter-
est, infrastructure; safety, communication, community;
topography, physical compositions, weather, aesthetics),
as well as dimension ‘Individual’ and concomitant cate-
gories (personal / individual attitudes, influences, evalua-
tions). Another finding was that many of the general key
factors (barriers and facilitators) of AM and SocPar that
were stated by the residents to influence (non) engage-
ment in AM and SocPar were very similar and in many
cases identical (e.g., availability of POlIs, greenness, traf-
fic). This means that AM and SocPar shared some key
factors of (non) engagement. In addition, the identified
factors were also very similar or identical to objective
and subjective factors (barriers, facilitators) that research
identified.
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Table 1 Residents' subjectively perceived key factors of AM' and SocPar? for different dimensions and categories

Dimension Category a) key factors AM

b) key factors SocPar?

1) Points-of-inter-
est, infrastructure

Environment

bike lanes (1, 2, 3)

2) Safety, com-

munication, lighting, separate lanes for each mobility form, coexis-

community tence and different speeds of different mobility forms
(pedestrian, e-scooter, bikes, e-bikes, cars), sidewalk- &
bike- & car lane width (4, 5, 6)

3) Topography, Weather (heat, sun, cold, rain, snow), design / layout,

physical composi-
tions, weather,
aesthetics

Individual 4) Personal / Preferences (e.g., physical exhaustion), (in) dependence
individual at- on car/ public transport, (in) convenience (e.g., duration
titudes, influences, getting from A to B), convictions (e.g,, sustainability,
evaluations health-promotion), stress & home-office (diversion, sitting

compensation), trip duration, mindfulness of one another

(11,12,13,14,15,16)

Amenities (e.g., malls, markets, grocery stores, restau-
rants), greenspaces (e.g., parks, forests), public mixed-use
areas, educational institutions, sidewalks, public transport,

(Stationary) Traffic, traffic lights & duration, adequate

stationary traffic, slopes / hills, short cuts & discovery &
exercise via Staffele?, street aesthetics & characteristics
(single / multi-lane roads, etc.), number of (lowered &
flattened) sidewalks, bicycle lanes & stands, parking spots,
development- & population density (7, 8,9, 10)

Amenities (e.g., malls, markets, grocery stores, res-
taurants), greenspaces (e.g., parks, forests), public
mixed-use areas, sports- & playing fields, public
pools, street-, and neighborhood festivities, public
bathrooms (17, 18)

Traffic, -lights, -noise, cleanliness of public areas,
neighborhood relationships and social cohesion,
(pre) schools (for those with (in-) direct contact),
availability & accessibility of information about
events (19, 20, 21)

Weather (heat, sun, cold, rain, snow), design /
layout, stationary traffic, seating options, activities
of any sort, structuring & atmosphere of public
areas, distance to & amount- & speed of traffic
from public areas, accessibility & proximity of loca-
tions (22, 23, 24)

Preferences (e.g., number of contacts, frequency of
SocPar, private vs. public, one-on-one vs. groups),
personal wealth, social interactions for well-being,
characteristics (e.g., in- / extroverted), anonymity
of the city, local idiosyncrasies, social structure
(e.g., socioeconomic status) (25, 26, 27, 28, 29, 30)

'AM = active mobility; 2SocPar = social participation; 3Numbers at the end of the cells in brackets refer to the corresponding citation number, which can be found in
Additional file 5; “open-air stairs that connect streets of different altitudes, especially within neighborhoods

Objective 2: High and low walkability neighborhood-
specific factors of AM and SocPar

In addition to the generally perceived factors (facilitators
and barriers) of AM and SocPar, high and low walkabil-
ity neighborhood-specific barriers along with proposed
improvements regarding AM and SocPar were investi-
gated. In the following, first, the results for the dimen-
sion and corresponding categories concerning AM are
presented, followed by the results for each dimension and
corresponding categories concerning SocPar.

AM: Dimension environment

1) POIs, infrastructure

In sum, a certain number of POIs are available in both
neighborhood types, but the accessibility and variety
are greater in high walkability (1). Also, the basic infra-
structure is given in both neighborhood types, but in
high walkability, the infrastructure is often better devel-
oped, and multimodality (combining different options
for mobility, e.g., first walk, then switch to a bike or train
before walking again) is much more easily available (2: “I
am basically multimodal because we live in the city cen-
ter, which means we use bikes, public transport, trains
and we use car sharing. We don’t have a car, we have
made a conscious decision against having one’). Impor-
tant to mention is that in contrast to the objective bene-
fits of high walkability neighborhoods, residents who live
there state that AM can be inhibited, e.g., via noise- and
air pollution and reduced quality of living from too high
traffic, as well as too narrow traffic lanes and sidewalks

(see also Table 2., which depicts a more detailed over-
view of similarities and differences concerning barriers
and improvements for each dimension and category of
AM). Note that the numbers (e.g., 1 and 2) in this and in
the following paragraphs refer to the corresponding cita-
tions. The citations and additional information can be
found in Table 3.

2) Safety, communication, community

In sum, in both neighborhood types, there’s a high poten-
tial for conflicts between the different mobility forms
(cars, bicycles, e-scooters, pedestrians) (3), some ways
lack adequate lighting at night, and measures are needed
to improve the (perceived) safety of cyclists and pedes-
trians, especially more bicycle lanes with a built separa-
tion to car lanes (4: “(...) it’s just too dangerous for me, too
dusty, too dirty and too loud, and I would arrive at the
office so worn out, so it's actually not possible, and that’s
actually the only reason why I decide to to take the sub-
way, and it’s the traffic in particular that prevents me
from taking some longer routes by bike, and I generally
feel extremely unsafe when cycling in Stuttgart, because
I always feel very hemmed in and often don'’t feel safe.”).
However, as high walkability neighborhoods often attract
more individuals, this can lead to concomitantly more
complex traffic situations and higher overall traffic that
require more extensive measures to facilitate AM (5).
Noteworthy is that residents from both high and low
walkability propose to improve rule communication (e.g.,
more and good visible traffic signs). Also noteworthy,
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only residents from low walkability neighborhoods men-
tioned the solution to increase traffic controls.

3) Topography, physical compositions, weather, aesthetics

In sum, the topography of the city (basin with concomi-
tant hills and slopes), dependency on good / adequate
weather, number of (stationary) traffic, availability of
high-quality infrastructure for bicycles (bicycle lanes
with built separation to cars and pedestrians, and bicycle
stands) and pedestrians (lowered, flattened, and widened
sidewalks, short waiting times at lights) are important in
both high and low walkability neighborhoods (6; 7: "I find
it extremely annoying (...) for the promotion of a smooth
flow of pedestrian traffic, if you now (...) have a 5-minute
walk and then I have to add 10 minutes because I have
three traffic lights in between, that’s not necessarily very
effective. (T2 nods)’). Also, while residents from both
neighborhood types require general measures to improve
conditions for AM, in comparison, high walkability
neighborhoods’ objectively better conditions facilitate
overcoming topographical barriers and car dependency
(Table 2.). Notably, while the infrastructure for AM is
often better in high walkability, high population- and
building density were also mentioned to be a barrier for
AM (bicycling) in high walkability. (8)

(early conditioning); increase
pleasantness / attractiveness

Low walkability
Dependence on attractiveness
/ pleasantness of trip route
Facilitate mind-shift concern-
ing benefits of AM in the
upbringing of individuals

Physical exhaustion (e.g., topography, trip length); egoism of the different mobility forms (inattentiveness of the different traffic participants
of trip route

for each other)
attentiveness in traffic

AM: Dimension individual
4) Personal / individual attitudes, influences, evaluations
Both low and high walkability residents pointed out that
they engage in AM because of positive aspects such as
stress reduction, health promotion, sustainability, and
recreation (9: “(...) I do it out of (...) conviction, because
I just think it’s good and I don’t want a car. And I also
deliberately walk up the stairs. So it’s also a form of fit-
ness training (...) in everyday life. And I actually think
it’s good if there are nice staircases, I don’t skip them?).
Personal habits (e.g., routines like riding a bike to work)
and personal preferences (e.g., physical exhaustion) are
also important in low and high walkability. Furthermore,
both groups share the wish for independence from car
use (2), and some have an aversion to public transport.
A particularity of high walkability neighborhoods is that
residents from there also perceive their neighborhood
as high walkability, and some deem AM the fastest and
most convenient way to get from A to B. A particularity
in low walkability neighborhoods is a seemingly higher
willingness to engage in AM, and many residents self-
select to live in and with the characteristics of low walk-
ability neighborhoods, to have less traffic and more calm.
In addition, important context-specific findings were
found. Concerning AM for leisure and recreation, differ-
ences in high and low walkability neighborhoods were
that in high walkability, residents engaged more in AM
for purposes of physical activity itself (e.g., jogging) with

Increase knowledge about benefits of AM (e.g., health promotion, stress relief, convenience) and how to overcome barriers; facilitate mutual

cellar; aversion of public transport; unawareness of possibilities for and convenience of AM; missing variety in POIs,

amenities, public areas
Ensure balance between nature and urbanity; facilitate multimodality; increase variety of POls, amenities, public

Initiatives like bicycle roads are misunderstood / misused e.g., by cars; storage / accessibility barriers, e.g., bike in
areas

High walkability

Barriers (similarities)

Improvements
(similarities)
Improvements
(differences)

Subject
titudes, influenc- Barriers (differences)

4) Personal and
individual at-
es, evaluations

Category
active mobility; Note: For better differentiation, similarities are depicted in regular font and differences in italic font

Table 2 (continued)

Dimension
Individual
TAM
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high usage of nearby green areas. In low walkability, resi-
dents engaged more in strolling and gardening activities,
and to get from point A to B. Concerning differences in
the context of errands and commutes, residents from
high walkability neighborhoods have shorter ways to
destinations of daily needs. Residents from low walk-
ability neighborhoods more often use the bike, and have
to consider topographical barriers when transporting
things (10: “(...) when you go shopping and you know you
have to walk up a hill again (...). Where you then think
three times, am I going to do this (...) on foot or rather
by car, when you know you have to do a lot of shopping
and there is an uphill slope’). In sum, both groups desire
outdoor activities and closeness to nature and deem
them as important factors to engage in AM. Notably,
mutual attentiveness in traffic was considered to be of
high importance for safe AM participation and in need
of facilitation in both neighborhood types (11). Note: For
a more detailed overview of similarities and differences
concerning barriers and improvements for each dimen-
sion and category of AM, see Table 2.

SocPar: Dimension environment

1) POIs, infrastructure

In sum, (a few) public institutions (e.g., schools,
churches) and green areas that facilitate SocPar are avail-
able in both high and low walkability neighborhoods.
However, in high walkability neighborhoods, the precon-
ditions and ease to engage in SocPar are much higher,
due to the physical proximity and greater variety of pub-
lic areas, places, amenities, and POlIs. Still, both neigh-
borhood types require measures to improve the (built-)
environment, POI offerings, and the number of local
festivities / events to facilitate SocPar (see also Table 4.,
which depicts a more detailed overview of similarities
and differences concerning barriers and improvements
for each dimension and category of SocPar). Notably, res-
idents from both neighborhood types propose to increase
SocPar offers specifically for older adults (12: “And for
older people, maybe also a (...) kind of meeting center,
because I think that is, for example, a real problem for
older people in our neighborhood, that they become lonely,
that they (...) have no opportunity to meet other people
who have the same interests if they are not organized in
a church or some other way”). Note that the numbers in
the brackets at the end of the results for each category
refer to the corresponding citation number, which can be
found in Table 5.

2) Safety, communication, community

In sum, communication of and information about events
and good connections within the neighborhood are rele-
vant for most residents. Also, measures to improve com-
munication, the quality of stay in public areas, and the
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facilitation of neighborly relationships and short social
interactions are important to foster SocPar in both high
and low walkability. However, in high walkability areas,
greater possibilities and a higher variety of options make
engagement in SocPar easier than in low walkability
neighborhoods. Notably, residents from both neighbor-
hood types consider a minimum level of familiarity and
social interaction with direct neighbors as important for
SocPar (13: “Ok, for me social interactions are very impor-
tant, I also enjoy chatting with my landlord (...) and my
(-..) flatmate in the stairwell for 5 or 10 minutes. I think
it’s very important to run into people in the neighborhood
and say hello”), and car traffic to be negative for SocPar.

3) Topography, physical compositions, weather, aesthetics
In sum, residents from both neighborhood types stated
the importance of the design and composition of public
areas for the quality of stay and SocPar (14: “(...) the mar-
ket square [is] a bit deserted and it’s very concrete-like,
even if you buy an ice cream there, then maybe you walk
somewhere else, and with the ice cream in your hand,
there’s no real shade, no real green, I think that it's maybe
not necessarily a place that (...) really invites you to lin-
ger (...).7). The availability of seating options, possibili-
ties for activities, and the dependency on good weather
to engage in SocPar in public areas were also mentioned.
But, in general, high walkability public areas often have
better designs and features (e.g., structure and division of
seating options), compared with low walkability neigh-
borhoods (15). In addition, while both types of neigh-
borhoods enable a certain engagement in SocPar, high
walkability offers a higher quality and quantity of public
areas (e.g., more parks and squares that are well tended
to). However, in both neighborhood types people see the
need for measures to improve the overall design and fea-
tures of public areas. Important to mention is also that
high walkability residents mentioned that surface sealing,
no access to natural constructs, and public areas that are
fully made of concrete can inhibit SocPar engagement
(16).

SocPar: Dimension individual

4) Personal / individual attitudes, influences, evaluations

In sum, personal attitudes, influences, and evaluations
play an important role in SocPar and shaping social rela-
tionships. Additionally, there are individual differences
regarding the preferences (e.g., meeting in public or pri-
vate) and the amount and intensity of SocPar wanted in
both groups (Table 4.). However, residents from both low
and high walkability perceived short social interactions
positively (17: “I would actually say that, in principle,
I would always intuitively say that it is not so impor-
tant to have a quick chat or contact with strangers, but
I think that Corona has perhaps made us realize that it
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was more important than we thought. (...) that it’s actu-
ally nice to just have a quick chat with people you don’t
know (...) I find these little encounters throughout the day
more important than I would have expected and really
nice too”). Also, residents stated that fostering SocPar can
lead to an increase in quality of living. Low walkability
neighborhoods seem to be more attractive to residents
who want the neighborhood to be calmer, and can also
facilitate stronger social connections due to less popula-
tion density and more familiarity in the neighborhood.
However, car dependency to get to places to engage in
SocPar, and few chances for random encounters can
result in a feeling of isolation (18).

In addition, finding the right balance between SocPar
and privacy is important. Also, it can be hard to join
already established social groups (Table 4.). However,
some low walkability neighborhoods have a (very) high
neighborhood-level socioeconomic status (SES, deter-
mined via the average purchasing power of residents in
a neighborhood; data purchased from microm (www.
microm.de/daten/soziodemografie-oekonomie)), which
is perceived by some as inhibiting SocPar voluntarily,
as residents “self-isolate” because they are satisfied with
what they have (19: “You want to be left alone here. Every-
one has high walls around them and no name on the bell,
so you just want to be protected”). The stereotype that
Swabian individuals (Swabia, a region in the southwest of
Germany of which the study location is the capital) are
introverted was mentioned in both groups. In addition,
both groups stated the anonymity of the city to be both
positive (being able to mind one’s business) and nega-
tive (hard to find new social contacts). Notably, contrary
to the objective benefits of high walkability neighbor-
hoods, it was stated that an overabundance of options
can inhibit SocPar, as residents can have difficulties
identifying what they are interested in (20: “I think both
positions are right somehow, I always feel like there are so
many offers out there, but as a result I can’t see the forest
for the trees, or the other way around, as the saying goes.
So it’s incredibly difficult for me to identify the things that
are interesting for me’). In line with this, in high walk-
ability neighborhoods, too high population density can
also inhibit SocPar (21). Note: For a more detailed over-
view of similarities and differences concerning barriers
and improvements for each dimension and category of
SocPar, see Table 4.

Discussion

This study used qualitative data to investigate subjec-
tively perceived factors (barriers, facilitators) of AM and
SocPar in high and low walkability urban neighborhoods
to better understand how residents perceive their neigh-
borhood environment. In addition, neighborhood-spe-
cific barriers, improvements, and possible particularities
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for (non) engagement in AM and SocPar were explored
to aid in the understanding of (non) concordance
between objective characterizations and actual levels of
AM and SocPar.

Due to the first finding, AM and SocPar have some sim-
ilar influencing factors and possibly influence each other,
meaning that AM can lead to an increase in SocPar, and
vice-versa. This is in line with research that showed that
higher levels of SocPar are associated with being less
likely to be physically inactive [13], and increased AM
leading to more social interactions [14, 15]. Also, the
key factors of both AM and SocPar could be allocated
to categories from the dimensions ‘Environment’ and
‘Individual’ of social-ecological models [21, 22]. Further-
more, where appropriate, this allowed the discussion of
the results per category for AM and SocPar in combina-
tion, instead of separately, one after the other. In addi-
tion, and in line with multiple reviews (e.g [56-59]),
residents identified POIs, infrastructure; safety, commu-
nication, community; topography, physical composition,
weather, aesthetics; and personal / individual attitudes,
influences, evaluations (see Table 1.) to influence (non)
engagement in AM and SocPar. In principle, this match
between the objective measures of the reviews and the
factors identified by the residents indicates that the sub-
jective perceptions of the participants of this study are in
line with those identified in generally valid samples from
high-income countries. Also, the identification of general
factors pro / contra AM and SocPar in urban neighbor-
hoods per se can be regarded as being feasible via the
implementation of qualitative focus groups. In addi-
tion, several unexpected particularities like mismatch
findings were found concerning the high and low walk-
ability neighborhood-specific factors. Concerning such
mismatches, much research calls for assessments that
specifically focus on how individuals perceive and evalu-
ate barriers and facilitators when interacting with the
environment (e.g [23, 37]). In this context, research that
combines various methods and data is suggested to be
promising in delivering explanations for such inconsis-
tencies [23, 49, 60, 61]. In this regard, the findings of this
study revealed the following (research objective 2):

Dimension ‘environment’

Concerning AM, category ‘POlIs, infrastructure’,
an important finding was that in line with systematic
reviews ( [62], see also [63] for adolescents; and [64]
for older adults) participants confirmed the objective
advantages of high and disadvantages of low walkabil-
ity neighborhoods: high walkability facilitates increased
chances to engage in AM that is further facilitated by
available multimodality options. Contrarily, low walkabil-
ity is characterized by too few POlIs, amenities, etc. and
increased offerings and better access to public transport


http://www.microm.de/daten/soziodemografie-oekonomie
http://www.microm.de/daten/soziodemografie-oekonomie
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are required to facilitate AM. An interesting and striking
finding was that residents from high walkability neigh-
borhoods reported barriers like high traffic and narrow
traffic lanes and sidewalks to inhibit AM. This is sup-
ported by Pucher and Buehler [65], who describe that,
among other policies, traffic calming and safe and conve-
nient infrastructure such as sidewalks and bike lanes are
needed to encourage AM.

On the subject of SocPar, category ‘POls, infrastruc-
ture’, findings were notably greatly similar to the barriers
and improvements reported for AM: (Dis) advantages of
high and low walkability were confirmed, and increased
offerings and possibilities were proposed as improve-
ments. Another important finding was that residents
from both neighborhood types stressed the importance
of increasing offerings and possibilities, especially for
older people, to engage in SocPar. This is supported by
the scoping study findings of Levasseur et al. [56], which
stress the importance of considering the proximity to
recreational facilities and resources in interventions that
aim to foster SocPar and AM.

A walkability-independent result was found for the
highly discussed and eminent topic AM, category

in SocPar; preference for more calm
have both; wealth: much can facili-
tate-, little can inhibit SocPar

While POIs etc. are in AM distance,
embrace AM

Some residents seem not interested
neighborhoods vs. distance to &

availability of POIs: pity one can't

Low walkability

(Swabian) mentality of being introverted / keeping to themselves; difficult to join established groups
increase chances for strangers and those with differing interests to get into contact

ity of the city; keeping to themselves of high SES residents; social connection within the neighborhood ends after direct neighbors; local
Find ways to facilitate; educate residents about the importance of short social interactions, e.g., short, random, unplanned small talks;

Intensity / amount of- & wanted variability in offerings for SocPar varies interindividually, some want / need more than others; anonym-

o g
& y
o c
S =
S <
& S e
1S g | ‘Safety, communication, community”: Both high and
N N = o1 . . .
g £ |2 low walkability neighborhood residents reported being
c
"§ < g anxious to participate in traffic via AM, as they struggle
kS £ |8 with conflicts and dangers that result from the differ-
v ] & -1s .
g £ 5 ent mobility forms, for example, having to share the
§ S | same lane (e.g., cars and bicycles). Residents from both
§ s E neighborhood types repeatedly called for infrastructure
3 S |& improvements (e.g., separate lanes for each mobility
] 5 |9 form, especially for bicycles) and also proposed the solu-
S
- 2 % £ tion to increase and improve rule communication. These
% 2 2 g improvements are supported by findings from Hackl et al.
2 S T g [66], which indicate that car-centered infrastructure and
$ NF) . . . .
E § é % shared roads negatively ‘1nﬂuer‘1ce bicycling and that the
=) £ s |2 presence of adequate bicycle infrastructure encourages
* - = E bicycling. Interestingly, while residents from both neigh-
7 = @ borhood types proposed to improve traffic rule commu-
o ] I
£ e 2 nication, only residents from low walkability additionally
g § 2 g _|E stated the wish for more traffic controls, especially con-
4 w2 . . . . .
2 S % 2 % § & cerning parked- and speeding cars, highlighting the need
8 £ g 38 382 for neighborhood-specific measures.
L2 = 2= 9|8
§ 3 3 gE g % 7 As to SocPar, category ‘Safety, communication,
TT T s community’, an important finding was that residents
= 5 g from both high and low walkability considered a mini-
=
=T é fo g Z mum level of familiarity and social interaction with resi-
5|8 28820 % 2 dents from the same neighborhood to be important for
g |g&o283 ] SocPar. Considering the ongoing ‘epidemic of loneliness
20|s586¢3 2 : 8 going ep
= g and isolation’ [67], focusing on neighborhood SocPar
S|, kS seems to be a very promising issue to allocate resources
e o . . .
s 2T a for improvements. Supporting findings from Small and
2 E 2 & Adler [68] argue that creating and increasing the avail-
ci5 2 & ability and accessibility of public areas (e.g., POIs and
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amenities), especially in neighborhoods with few offer-
ings, contribute to (unplanned) social interaction, the
formation of social ties, and are beneficial in many more
contexts.

Concerning AM category ‘Topography, physical com-
positions, weather, aesthetics’, an important finding was
that residents from both high and low walkability neigh-
borhoods consistently reported unflattened and unlow-
ered sidewalks, shared lanes, etc. to be barriers to engage
in AM. This is in line with another focus group study [69]
that also identified bad sidewalk quality, having to cross
large roads, poor traffic light coordination and concomi-
tant long waiting times, and narrow sidewalks as barriers
to AM (walking). Another striking finding was that resi-
dents from high walkability reported that too high popu-
lation- and building density can also inhibit bicycling.
Contrarily, Giles-Corti et al. [70] found residents from
neighborhoods with a higher density to engage in more
bicycling (and walking) compared with residents from
a neighborhood with a lower density. This shows that
objective factors like population and building density that
are generally positively afflicted with walkability and AM
can indeed be positive for walking. But, at the same time,
they can be perceived as barriers and inhibit bicycling.

In respect of SocPar and the category “Topography,
physical composition, weather, aesthetics’, ensuring
good accessibility, quality of stay, and design (aesthetics,
green, seating options, etc.) of public areas was high-
lighted by both high and low walkability residents as
important to facilitate SocPar. A highly interesting find-
ing was that residents from high walkability emphasized
what were considered ‘past mistakes’ of city planners
like making the access to natural constructs unavailable
and sealing them off. These ‘mistakes’ were named in
line with criticism and open questions about the reasons
why most public areas are designed with “only concrete’,
few seating options, and inadequate shading. These find-
ings are supported by findings back from Whyte [71, 72],
who laid out the positive influences of aspects like seat-
ing options, accessibility, and natural elements (trees,
water) for visitability and livability of public areas, which
in turn increase chances for (short) social interactions
and SocPar. In addition, the positive influence of seating
options for public areas has also been shown in an exper-
iment, in which 23 men and 37 women rated manipu-
lated color photographs of plazas that varied - among
other characteristics - in the number of seating options
available, and found seating options to improve restor-
ativeness [73].

Dimension ‘individual’

Findings for AM, category ‘Personal / individual atti-
tudes, influences, evaluations’ were the most complex,
as perceived attitudes, preferences, evaluations, etc. vary
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greatly interindividually, greatly complicating their inves-
tigation. In line with the excellent review of reviews of
Travert et al. [37], residents identified the important role
that past experiences, for example, positive / negative, of
engaging in a behavior, along with attitudes, motivation,
self-efficacy, convictions, etc. play in how the environ-
ment is perceived. This could mean that an individual
who has a long history of engaging in AM to get from
point A to point B, and additionally considers it to be
convenient, will more likely continue to engage in AM
for such purposes, even if the individual’s neighborhood
doesn’t promote AM. However, in the same context, this
means that no matter how good the environment or the
circumstances for AM are in general, if the individual
isn’t “on board’, (s)he won’t engage in AM. Another very
interesting finding was that residents from both high and
low walkability neighborhoods emphasized their dissat-
isfaction with the lack of mutual attentiveness in traffic:
For example, the shift of perspective and egoism in one’s
mobility role, in which an individual in the role of a bicy-
clist is annoyed with pedestrians blocking “their lane”
However, when that same individual is in the role of a
pedestrian, (s) he’s annoyed with bicyclists riding in “their
way’, forgetting that it also takes the other role. Residents
repeatedly mentioned this lack of mutual attentiveness to
be of great importance, as concerning traffic safety, the
key is everyone being aware and considerate at the same
time, especially when engaging in AM.

In line with AM, for SocPar, category ‘Personal / indi-
vidual attitudes, influences, evaluations’, the same diffi-
culties in the investigation of personal / individual factors
arose, because high intra-individual differences make it
difficult to derive generally valid statements. However, an
important result was that residents from both high and
low walkability neighborhoods perceived short social
interactions in everyday life positively. This is in line with
research from Bollenbach et al. [74], who investigated
person-place interactions of adults during everyday life
walking and found positive associations of mental health
with both (short) social interactions and greenness. This
underlines the health benefits of SocPar in urban neigh-
borhoods that are fostered when residents engage in AM.
Another striking result was that some residents from low
walkability identified neighborhoods with a high percent-
age of individuals with (very) high SES to ‘voluntarily self-
isolate’ and keep to themselves. Residential self-selection
often plays a very important role in understanding why
individuals do (not) engage in a behavior or live where
they live, provided they have the choice [75, 76]. For
example, some high walkability residents may live in their
neighborhood specifically because of the concomitant
benefits (POIs, short ways, etc.) and characteristics (e.g.,
increased density and liveliness). This is in line with a
study from Zhu et al. [77], who found that residents who
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deemed “ease of walking” as important and who moved
to a walkable community had increased levels of physical
activity, walking, social interactions, and neighborhood
social cohesion. Contrarily, others may self-select to live
in calmer neighborhoods with less traffic that are in turn
often concomitant with fewer POls, etc., and greater dis-
tances to them. Concerning the latter and SocPar, a study
that investigated the moderating effect of walkability
on the associations between AM, subjective neighbor-
hood perceptions, and SocPar found residents from low
walkability to have a higher reliance on AM to engage in
SocPar: AM can be a way for low walkability residents to
compensate the reduced availability of places to engage
in SocPar [48]. Another major finding was that residents
from high walkability stated that too many offerings, for
example, amenities and POlIs, can inhibit SocPar, as they
can’t decide on what’s of interest to them. Concerning
objective determinations of the suitability of a neighbor-
hood for SocPar, this shows that ‘the more the merrier’ is
not always true.

Strengths and limitations

First of all, it’s important to note that the results have to
be seen in the context of urban neighborhoods of high-
income countries, because the preconditions and cir-
cumstances of AM and SocPar in urban environments
are very different from those in more rural areas. Barri-
ers and improvements differ in urban vs. rural neighbor-
hoods, with usually greater possibilities to engage in AM
or SocPar in urban neighborhoods [30, 78]. One strength
is the study area: The distinctive basin-topography with
concomitant variations in environmental characteristics
(hills, slopes, stairs, etc.) and the inclusion of 11 differ-
ent neighborhoods enabled the identification of many
different facilitators, barriers, improvements, and par-
ticularities individuals experienced in different neigh-
borhood environments, resulting in a large amount of
information being integrated. Another methodological
strength is the size of the three focus groups (N=6, N=6,
and N=5). They were in line with the median participant
count (N=5) of focus groups as identified in an analysis
of 220 papers published in 117 journals [79]. This is con-
sidered the optimal size (N=5 to 8) for non-commercial
groups, according to a practical guide by Krueger and
Casey [80]. However, this study is subject to the general
limitations of qualitative research: While focus groups
were specifically chosen to enable in-depth investigations
of subjective and perceived factors of residents’ (non)
engagement in AM / SocPar, this limits generalizabil-
ity. Concerning the categorization of factors of AM and
SocPar, it has to be noted that some of these factors can
be assigned to more than one category in certain cases,
but we have nevertheless decided to retain our categori-
zation structure to ensure a consistent analysis. Another
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methodological aspect that has to be mentioned is that
the focus groups were conducted online. While this may
have entailed a little reduction in the interactive and dis-
cussional character of focus groups, it also facilitated
scheduling and enabled the participants to participate
from the safety / familiar surroundings of their homes.
Also, the common problem of recruiting- / self-selection
bias with only or mostly residents who are interested in
the subject participating also has to be considered in the
interpretation of the results of this study. A limitation
of this study was that fewer participants from low than
high walkability neighborhoods and fewer women than
men participated. Also, it’s important to note that no
older participants (65 years and older) participated in the
present study, which should be taken into account when
considering the results. Future studies should attempt
to specifically include different population groups (older
individuals, LGBTQI+, immigrants, varying SES), as they
may provide valuable insights into group-specific factors
of AM and SocPar, and because the findings could sub-
stantially differ between these groups: One example con-
cerning older adults is participant G2T6 (age: 61), who
mentioned short duration of green lights for pedestri-
ans at crossings as a barrier for AM, (Table 3., 6_G2T6_
(00:36:42)) and G2T1 (age: 63) nodded in agreement. It’s
also important to note that it’s difficult to determine how
neighborhood-specific residents’ statements were, as
engaging in AM often equates to crossing multiple neigh-
borhoods that can have different walkability, but individ-
uals could make their statements based on the experience
of the whole trip. This is in line with criticism of research
that investigates the environmental and behavioral char-
acteristics solely at the location where individuals live
and not holistically, i.e., across neighborhoods and places
where individuals engage in (health) behavior [81-83].

Conclusion

Increased AM and SocPar have repeatedly confirmed
health benefits, making it a promising and valuable
health-promoting strategy (e.g., [67, 84]). The findings
confirmed established key factors that influence individ-
uals’ (non) engagement in AM and SocPar and revealed
that many AM and SocPar factors are very similar, or
even identical. The in-depth investigation of high and
low walkability urban neighborhoods revealed additional
valuable neighborhood-specific information. This infor-
mation speaks against measures and interventions that
aim to promote AM and SocPar by simply implementing
a static ‘factors catalog’ of (objective) factors. Just because
factors are identical does not mean they can be addressed
similarly across different neighborhoods. While we
found consensus on many factors, the specific approach
to addressing these factors may still need to be tailored
to the unique characteristics of each neighborhood.
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Instead, the inclusion of residents’ subjective perceptions
is of great relevance because interindividual subjective
perceptions can add greatly to the explanation of (non)
concordance between objective environmental determi-
nations and actual levels of AM and SocPar. It’s suggested
that city planners and public health officials implement
neighborhood-specific interventions that include resi-
dents’ subjective perceptions in the identification of
needs for action. Furthermore, interventions aiming to
promote AM and SocPar should be coordinated to tap
synergies by addressing key factors that multiple health
behaviors share — for example, AM and SocPar- and
should include behavioral components, e.g., as provided
by Traver et al. ([37]). For future research, it’s suggested
to combine and implement different, (interdisciplinary)
research methods to further our understanding of why
and under which circumstances and conditions individ-
uals do or don’t engage in health behaviors such as AM
and SocPar. This is of great importance in the creation of
(urban) neighborhood environments that promote the
health of their residents.

Abbreviations

AM Active mobility (moving from A to B using your own body, e.g.,
walking and biking for leisure, recreation, errands, transport, etc.)
Social participation (being involved in activities that result in
interaction with other individuals)

SocPar

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/513690-024-01408-z.

Supplementary Material 1: Additional file 1_Interview Guideline (translated
from German to English).

Supplementary Material 2: Additional file 2_Overview of the content of
the categories with a focus on active mobility.docx.

Supplementary Material 3: Additional file 3_Overview of the content of
the categories with a focus on social participation (SocPar).docx.

Supplementary Material 4: Additional file 4_Sex, age, and residency in a
low or high walkability neighborhood for each participant.docx.

Supplementary Material 5: Additional file 5_Citations to validate general
key factors for active mobility (AM) and social participation (SocPar).docx.

Acknowledgements
We acknowledge support from Deutsche Forschungsgemeinschaft and the
Open Access Publishing Fund of the University of Konstanz.

Author contributions

LB: Overall conception and design of the study; conception of the manuscript;
preparation, analysis, and interpretation of data; writing original draft; data
acquisition. MK: Overall conception and design of the study; analysis and
interpretation of data; reviewing and editing the manuscript. CN: Overall
conception and design of the study; revising the manuscript. All authors were
involved in critically revising the manuscript, and have given their approval for
submitting the manuscript.

Funding

This study was part of the AMbit project that was funded by the Deutsche
Forschungsgemeinschaft, Germany (Grant 421868672). Open Access funding
enabled and organized by Project DEAL.

Page 17 of 19

Open Access funding enabled and organized by Projekt DEAL.

Data availability

The data generated and analyzed during the current study are published via
the research data repository of the University of Konstanz, KonDATA: (DOI:
https://doi.org/10.48606/mSpHIuBfHaeoznLs).

Declarations

Ethics approval and consent to participate

The study fully conformed to the Declaration of Helsinki and the ethics
guidelines of the German Psychological Society. Informed consent was given
(written and oral) before the beginning of the focus groups. Full ethical
approval for the AMbit project was obtained from the University of Konstanz
(IRB18KN010-004, October 29, 2018).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Social and Health Sciences in Sport Science, University of
Konstanz, Konstanz, Germany

?Institute of Interdisciplinary Exercise Science and Sports Medicine,
Medical School Hamburg, Hamburg, Germany

Received: 26 July 2024 / Accepted: 30 September 2024
Published online: 16 October 2024

References

1. World Health Organization. Step up! Tackling the burden of insufficient physi-
cal activity in Europe. OECD Publishing; 2023.

2. Reimers AK, Demetriou Y. Active mobility—(also) a topic for sport science?
German J Exerc Sport Res. 2024;54(1):116-20.

3. Leel-M, Buchner DM. The importance of walking to public health. Med Sci
Sports Exerc. 2008;40(7):5512-8.

4. Wanjau MN, Dalugoda Y, Oberai M, Méller H, Standen C, Haigh F, et al. Does
active transport displace other physical activity? A systematic review of the
evidence. J Transp Health. 2023;31:101631.

5. Edwards P, Tsouros AD. A healthy city is an active city: a physical activity
planning guide. A healthy city is an active city: a physical activity planning
guide2008.

6.  Fishman E, Bocker L, Helbich M. Adult active transport in the Netherlands:
an analysis of its contribution to physical activity requirements. PLoS ONE.
2015;10(4).0121871.

7. Campos-Garzon P, Sevil-Serrano J, Garcia-Hermoso A, Chillon P, Barranco-Ruiz
Y. Contribution of active commuting to and from school to device-measured
physical activity levels in young people: a systematic review and meta-analy-
sis. Scand J Med Sci Sports. 2023;33(11):2110-24.

8. Levasseur M, Richard L, Gauvin L, Raymond E. Inventory and analysis of defini-
tions of social participation found in the aging literature: proposed taxonomy
of social activities. Soc Sci Med. 2010;71(12):2141-9.

9. TeBrommelstroet M, Nikolaeva A, Glaser M, Nicolaisen MS, Chan C. Travelling
together alone and alone together: mobility and potential exposure to
diversity. Appl Mobilities. 2017;2(1):1-15.

10.  Kahlert D, Ehrhardt N. Out-of-home mobility and social participation of
older people: a photo-based ambulatory assessment study. J Popul Ageing.
2020;13(4):547-60.

11. Stroope J. Active Transportation, Context, and Community Participation:
Engaged Citizens and Destination-Based Walking and Biking. 2023.

12. Holt-Lunstad J. A pandemic of social isolation? World Psychiatry.
2021;20(1):55.

13.  Legh-Jones H, Moore S. Network social capital, social participation, and physi-
cal inactivity in an urban adult population. Soc Sci Med. 2012;74(9):1362-7.

14.  Wegener S, Raser E, Gaupp-Berghausen M, Anaya E, de Nazelle A, Eriksson U,
et al. editors. Active mobility-the new health trend in smart cities, or even
more?2017.


https://doi.org/10.1186/s13690-024-01408-z
https://doi.org/10.1186/s13690-024-01408-z
https://doi.org/10.48606/mSpHIuBfHaeoznLS

Bollenbach et al. Archives of Public Health

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.
35.

36.

37.

38.

(2024) 82:183

Latham-Mintus K, Miller K. Social cohesion, transportation, and

participation in social activities among older adults. Innov Aging.
2019;3(Supplement1):5215-S.

Helliwell JF, Putnam RD. The social context of well-being. Philosophical Trans
Royal Soc Lond Ser B: Biol Sci. 2004;359(1449):1435-46.

Nordbakke S, Schwanen T. Well-being and mobility: a theoretical framework
and literature review focusing on older people. Mobilities. 2014;9(1):104-29.
Nieuwenhuijsen MJ, Khreis H. Car free cities: pathway to healthy urban living.
Environ Int. 2016,94:251-62.

World Health Organization. Towards more physical activity in cities: trans-
forming public spaces to promote physical activity-a key contributor to
achieving the Sustainable Development Goals in Europe. Towards more
physical activity in cities: transforming public spaces to promote physical
activity—a key contributor to achieving the Sustainable Development Goals
in Europe; 2017.

World Health Organization. Healthy cities effective approach to a rapidly
changing world. World Health Organization; 2020.

Stokols D. Establishing and maintaining healthy environments: toward a
social ecology of health promotion. Am Psychol. 1992;47(1):6.

Golden SD, Earp JAL. Social ecological approaches to individuals and their
contexts: twenty years of health education & behavior health promotion
interventions. Health Educ Behav. 2012;39(3):364-72.

Kanning M, Yi L, Yang C-H, Niermann C, Fina S. Mental health in urban envi-
ronments: uncovering the black box of person-place interactions requires
interdisciplinary approaches. JMIR mHealth uHealth. 2023;11(1):e41345.
Albahlal F, Haggar P, Potoglou D. Eliciting citizens' priorities for active travel
infrastructure investments: a qualitative analysis of best-worst scaling experi-
ments. J Transp Health. 2024;36:101795.

Strobl R, Maier W, Ludyga A, Mielck A, Grill E. Relevance of community struc-
tures and neighbourhood characteristics for participation of older adults: a
qualitative study. Qual Life Res. 2016;25:143-52.

Hess F, Salze P, Weber C, Feuillet T, Charreire H, Menai M, et al. Active mobility
and environment: a pilot qualitative study for the design of a new question-
naire. PLoS ONE. 2017;12(1):e0168986.

Swierad EM, Huang TT. An exploration of psychosocial pathways of parks’
effects on health: a qualitative study. Int J Environ Res Public Health.
2018;15(8):1693.

Salvo G, Lashewicz BM, Doyle-Baker PK, McCormack GR. Neighbour-

hood built environment influences on physical activity among adults: a
systematized review of qualitative evidence. Int J Environ Res Public Health.
2018;15(5):897.

Walker RB, Hiller JE. Places and health: a qualitative study to explore how
older women living alone perceive the social and physical dimensions of
their neighbourhoods. Soc Sci Med. 2007;65(6):1154-65.

Levasseur M, Cohen AA, Dubois M-F, Généreux M, Richard L, Therrien F-H, et
al. Environmental factors associated with social participation of older adults
living in metropolitan, urban, and rural areas: the NuAge study. Am J Public
Health. 2015;105(8):1718-25.

Christiansen LB, Cerin E, Badland H, Kerr J, Davey R, Troelsen J, et al. Interna-
tional comparisons of the associations between objective measures of the
built environment and transport-related walking and cycling: IPEN adult
study. J Transp Health. 2016;3(4):467-78.

Sallis JF, Cerin E, Conway TL, Adams MA, Frank LD, Pratt M, et al. Physical activ-
ity in relation to urban environments in 14 cities worldwide: a cross-sectional
study. Lancet. 2016;387(10034):2207-17.

Wallace R, Green S, Agarwal G. Promoting the health benefits of walking and
bicycling to work: a qualitative exploration of the role of healthcare provid-
ers in addressing barriers to active commuting. Sport Exerc Med Open J.
2016;2(2):24-32.

Schlicht W, Schlicht W. Public Health-Urban Health. Springer; 2017. pp. 9-14.
Ramirez-Rubio O, Daher C, Fanjul G, Gascon M, Mueller N, Pajin L, et al. Urban
health: an example of a health in all policies approach in the context of SDGs
implementation. Globalization Health. 2019;15:1-21.

Francesco B, Marco C, Caterina M. Loneliness and social connectedness:
insights from a new EU-wide survey. 2023.

Travert A-S, Sidney Annerstedt K, Daivadanam M. Built environment and
health behaviors: deconstructing the black box of interactions—a review of
reviews. Int J Environ Res Public Health. 2019;16(8):1454.

Peters M, Muellmann S, Christianson L, Stalling |, Bammann K, Drell C, et al.
Measuring the association of objective and perceived neighborhood envi-
ronment with physical activity in older adults: challenges and implications
from a systematic review. Int J Health Geogr. 2020;19:1-20.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.
52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Page 18 of 19

Lee SM, Conway TL, Frank LD, Saelens BE, Cain KL, Sallis JF. The relation of per-
ceived and objective environment attributes to neighborhood satisfaction.
Environ Behav. 2017,49(2):136-60.

Talen E, Koschinsky J. The walkable neighborhood: a literature review. Int J
Sustainable land use Urban Plann. 2013;1(1).

Fina S, Gerten C, Pondi B, DArcy L, O'Reilly N, Vale DS, et al. OS-WALK-EU:

an open-source tool to assess health-promoting residential walkability of
European city structures. J Transp Health. 2022,27:101486.

Van Holle V, Deforche B, Van Cauwenberg J, Goubert L, Maes L, Van de
Weghe N, et al. Relationship between the physical environment and different
domains of physical activity in European adults: a systematic review. BMC
Public Health. 2012;12:1-17.

Arvidsson D, Kawakami N, Ohlsson H, Sundquist K. Physical activity and con-
cordance between objective and perceived walkability. Med Sci Sports Exerc.
2012,44(2):280-7.

Gebel K, Bauman A, Owen N. Correlates of non-concordance between
perceived and objective measures of walkability. Ann Behav Med.
2009,37(2):228-38.

Jun H-J, Hur M. The relationship between walkability and neighborhood
social environment: the importance of physical and perceived walkability.
Appl Geogr. 2015;62:115-24.

Bailey EJ, Malecki KC, Engelman CD, Walsh MC, Bersch AJ, Martinez-Donate
AP, et al. Predictors of discordance between perceived and objective neigh-
borhood data. Ann Epidemiol. 2014;24(3):214-21.

Orstad SL, McDonough MH, Stapleton S, Altincekic C, Troped PJ. A systematic
review of agreement between perceived and objective neighborhood envi-
ronment measures and associations with physical activity outcomes. Environ
Behav. 2017;49(8):904-32.

Bollenbach L, Niermann C, Schmitz J, Kanning M. Social participation in

the city: exploring the moderating effect of walkability on the associations
between active mobility, neighborhood perceptions, and social activities in
urban adults. BMC Public Health. 2023;23(1):2450.

Ohman A. Qualitative methodology for rehabilitation research. J Rehabil Med.
2005;37(5):273-80.

Bruchert T, Quentin P, Baumgart S, Bolte G. Barriers, facilitating factors, and
intersectoral collaboration for promoting active mobility for healthy aging—
a qualitative study within local government in Germany. Int J Environ Res
Public Health. 2021;18(7):3807.

Inc. ZVC, Zoom. Zoom Video Communications Inc.; 2021.

Loxton MH. Analyzing focus groups with MAXQDA. MAXQDA; 2021.
Software V. MAXQDA Plus 2022 [computer software]. Berlin, Germany: VERBI
Software; 2021.

Kuckartz U. Qualitative inhaltsanalyse: methoden, praxis, computerunterstit-
zung. Beltz Juventa; 2012.

Richards KAR, Hemphill MA. A practical guide to collaborative qualitative data
analysis. J Teach Phys Educ. 2018;37(2):225-31.

Levasseur M, Généreux M, Bruneau J-F, Vanasse A, Chabot E, Beaulac C, et

al. Importance of proximity to resources, social support, transportation and
neighborhood security for mobility and social participation in older adults:
results from a scoping study. BMC Public Health. 2015;15:1-19.

Douglas H, Georgiou A, Westbrook J. Social participation as an indicator of
successful aging: an overview of concepts and their associations with health.
Aust Health Rev. 2016;41(4):455-62.

Smith M, Hosking J, Woodward A, Witten K, MacMillan A, Field A, et al. Sys-
tematic literature review of built environment effects on physical activity and
active transport-an update and new findings on health equity. Int J Behav
Nutr Phys Activity. 2017;14:1-27.

Dixon BN, Ugwoaba UA, Brockmann AN, Ross KM. Associations between the
built environment and dietary intake, physical activity, and obesity: a scoping
review of reviews. Obes Rev. 2021;22(4):13171.

Ostlund U, Kidd L, Wengstrém Y, Rowa-Dewar N. Combining qualitative and
quantitative research within mixed method research designs: a methodologi-
cal review. Int J Nurs Stud. 2011;48(3):369-83.

Hand C, Huot S, Laliberte Rudman D, Wijekoon S. Qualitative-geospatial
methods of exploring person-place transactions in aging adults: a scoping
review. Gerontologist. 2017;57(3):e47-61.

Tcymbal A, Demetriou Y, Kelso A, Wolbring L, Wunsch K, Wésche H, et al.
Effects of the built environment on physical activity: a systematic review of
longitudinal studies taking sex/gender into account. Environ Health Prev
Med. 2020;25:1-25.



Bollenbach et al. Archives of Public Health

63.

64.

65.

66.

67.

68.

69.

70.
71.
72.
73.

74.

75.

(2024) 82:183

Klos L, Eberhardt T, Nigg C, Niessner C, Wasche H, Woll A. Perceived physical
environment and active transport in adolescents: a systematic review. J
Transp Health. 2023;33:101689.

Cerin E, Nathan A, Van Cauwenberg J, Barnett DW, Barnett A, Environment
Co, et al. The neighbourhood physical environment and active travel in older
adults: a systematic review and meta-analysis. Int J Behav Nutr Phys Activity.
2017;14:1-23.

Pucher J, Buehler R. Walking and cycling for healthy cities. Built Environ.
2010;36(4):391-414.

Hackl R, Raffler C, Friesenecker M, Kramar H, Kalasek R, Soteropoulos A, et al.
Promoting active mobility: evidence-based decision-making using statistical
models. J Transp Geogr. 2019;80:102541.

Murthy VH. Our epidemic of loneliness and isolation: The US Surgeon Gen-
eral’s Advisory on the healing effects of social connection and community
[Internet]. 2023.

Small ML, Adler L. The role of space in the formation of social ties. Ann Rev
Sociol. 2019;45(1):111-32.

Ferrer S, Ruiz T, Mars L. A qualitative study on the role of the built envi-
ronment for short walking trips. Transp Res part F: Traffic Psychol Behav.
2015;33:141-60.

Giles-Corti B, Hooper P, Koohsari MJ, Francis J. Low density development.
2014.

Whyte WH. The social life of small urban spaces. 1980.

Whyte WH. City: rediscovering the center. University of Pennsylvania; 1988.
Abdulkarim D, Nasar JL. Are livable elements also restorative? J Environ
Psychol. 2014;38:29-38.

Bollenbach L, Schmitz J, Niermann C, Kanning M. How do people feel while
walking in the city? Using walking-triggered e-diaries to investigate the asso-
ciation of social interaction and environmental greenness during everyday
life walking. Front Psychol. 2022;13:970336.

Boone-Heinonen J, Gordon-Larsen P, Guilkey DK, Jacobs DR Jr, Popkin BM.
Environment and physical activity dynamics: the role of residential self-
selection. Psychol Sport Exerc. 2011;12(1):54-60.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Page 19 of 19

Zhang J. Revisiting residential self-selection issues: a life-oriented approach. J
Transp Land use. 2014;7(3):29-45.

Zhu X, Yu C-Y, Lee C, Lu Z, Mann G. A retrospective study on changes in
residents’ physical activities, social interactions, and neighborhood cohesion
after moving to a walkable community. Prev Med. 2014;,69:593-7.

Hansen AY, Umstattd Meyer MR, Lenardson JD, Hartley D. Built environments
and active living in rural and remote areas: a review of the literature. Curr
Obes Rep. 2015;4:484-93.

Carlsen B, Glenton C. What about N? A methodological study of sample-size
reporting in focus group studies. BMC Med Res Methodol. 2011;11:1-10.
Krueger RA. Focus groups: a practical guide for applied research. Sage; 2014.
Kwan M-P. From place-based to people-based exposure measures. Soc Sci
Med. 2009;69(9):1311-3.

Yi L, Wilson JP, Mason TB, Habre R, Wang S, Dunton GF. Methodologies for
assessing contextual exposure to the built environment in physical activity
studies: a systematic review. Health Place. 2019;60:102226.

Zhang L, Zhou S, Kwan M-P, Shen M. Assessing individual environmental
exposure derived from the spatiotemporal behavior context and its impacts
on mental health. Health Place. 2021;71:102655.

De Nazelle A, Nieuwenhuijsen MJ, Anté JM, Brauer M, Briggs D, Braun-
Fahrlander C, et al. Improving health through policies that promote active
travel: a review of evidence to support integrated health impact assessment.
Environ Int. 2011,37(4):766-77.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Qualitative exploration of determinants of active mobility and social participation in Urban neighborhoods: individual perceptions over objective factors?
	﻿Abstract
	﻿Background
	﻿Objectives
	﻿Methods
	﻿Study area and participants


	﻿Procedure of the focus group interviews
	﻿Data collection and data analysis
	﻿Code categories
	﻿Results
	﻿Descriptive characteristics

	﻿Objective 1: Key factors of AM and SocPar
	﻿Objective 2: High and low walkability neighborhood-specific factors of AM and SocPar
	﻿AM: Dimension environment
	﻿1) POIs, infrastructure
	﻿2) Safety, communication, community
	﻿3) Topography, physical compositions, weather, aesthetics


	﻿AM: Dimension individual
	﻿4) Personal / individual attitudes, influences, evaluations

	﻿SocPar: Dimension environment


