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Abstract: Few empirical studies have explored psychological attitudes toward out-of-home mobility in old age. We aimed to validate an
instrument to assess mobility-related behavioral flexibility and routines in the context of everyday mobility and successful aging. Data were
gathered from face-to-face interviews and travel diaries of 211 community-dwelling older adults (aged 65–92) in Germany. Analysis revealed
sufficient reliability and confirmed the factorial and convergent validity of the instrument. Mobility-related behavioral flexibility predicted the
number of daily trips, particularly by mobility-impaired participants, and was strongly linked to autonomy and to psychological well-being.
However, a preference for routines predicted neither out-of-home mobility nor further outcomes. The results demonstrate the importance of
mobility-related flexibility in maintaining an active and independent life in old age.
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Staying mobile in old age is a key determinant of health,
social participation, and quality of life (e.g., Nordbakke &
Schwanen, 2014). From an environmental gerontology
perspective,mobility alwaysoccurs ina specific sociospatial
environmental context and constitutes one successful
behavioral outcome in the dynamic exchange process
between an individual and their living environment
(Altman, 1975; Carp, 1988; Chaudhury & Oswald, 2019).
According to the well-known ecological theory of aging
(ETA; Lawton & Nahemow, 1973), adaptive behavior in
old age depends on both the individual’s level of compe-
tence and environmental demands, whereby a good
person-environment fit is achieved when both entities are
balanced, resulting in a variety of aging-related outcomes,
such as well-being and independence (Wahl et al., 2012).
In terms of outdoormobility in older adults, a major contri-
bution was made by Slaug and colleagues (2019) in captur-
ing person-environment fit on an objective level, based on
the well-established concept of accessibility (Iwarsson &
Ståhl, 2003). In contrast, the present study examines how
older individuals evaluate their ability to deal psychologi-
cally with mobility-related challenges. In other words,
we focus on the assessment of subjective beliefs for coping
withmobility-related challenges as well asmobility-related
habitual preferences when outside the home. We refer to a
standardized measurement tool, proposed by Penger and
Oswald (2017), that assesses mobility-related behavioral

flexibility and preferences for routines (MBFR) in old age.
Until now, investigations into the newly developed MBFR
questionnaire has only been exploratory. Thus, the present
study serves to further evaluate its psychometric properties
in the context of everyday mobility and successful aging.

Psychological Contributions to Outdoor
Mobility

As Webber et al. (2010) highlighted, psychosocial factors
are fundamental in determining mobility in later life but
have not yet been sufficiently investigated in a differenti-
ated and comprehensive manner (Goins et al., 2015).
There have been many attempts to examine the role of
efficacy beliefs (Bandura, 1978) in enhancing physical
activity among older adults. Findings consistently showed
that task-specific efficacy beliefs are substantially associ-
ated with improved activity (e.g., physical exercise) in later
life (e.g., Feltz & Payment, 2005; Gellert et al., 2015;
McAuley et al., 2006; Perkins et al., 2008; Sniehotta
et al., 2013). Efficacy beliefs are also associated with fear
of falling and fear of moving outdoors (Iwarsson et al.,
2013; Rantakokko et al., 2009), indicating that confidence
in the ability to perform everyday tasks without falling
reduces the risk of subsequent falls (Cumming et al.,
2000) and substantially predicts physical functioning in
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older adults (Tinetti et al., 1994). Furthermore, evidence
suggests that, besides perceived self-efficacy, high affec-
tive outcome expectancy enhances the frequency and
duration of physical exercise in old age (Gellert et al.,
2012). However, many studies neglect everyday outdoor
mobility, such as regularly walking to the supermarket or
using different means of transport to pursue leisure activ-
ities. As an exception, the European project MOBILATE
(Mollenkopf et al., 2005) showed that psychological
resources – and especially control beliefs, coping strate-
gies, outdoor place attachment, and outdoor motivation
– were associated with several mobility outcomes (Oswald
et al., 2005). Adaptive coping strategies have also been
studied concerning mobility (e.g., distance of travel) and
proved to enhance mobility and active participation in out-
door activities (Siltanen et al., 2019; Skantz et al., 2020).

Over the past decades, efforts have been made to better
understand the importance of attitudes in influenc-
ing mobility behavior. By referring mainly to the social-
psychological theory of planned behavior (Ajzen, 1991),
the one-dimensional view that transport behavior is pre-
dominantly affected by spatial environmental characteris-
tics has been extended to include intrapersonal factors,
such as subjective values and needs (Busch-Geertsema
et al., 2016). Although Haustein (2012) applied an atti-
tude-based segmentation approach to capture the hetero-
geneity of travel patterns among older adults in Germany,
mobility-related attitudes have scarcely been explored
concerning old and very old age.

To overcome the assumption that mobility behavior is a
process of rational choices, the concept of mobility-related
habitswas introduced into existing theories (Bamberget al.,
2003). Thus, the habitual phenomenon of daily travel
behavior affects behavior in old age (Busch-Geertsema
et al., 2016). Outdoor mobility routines based primarily on
past behavior are expected to reduce complexity when
being out and about in familiar contexts (Wood et al.,
2005). In community-dwelling older adults, the role of
routinization is either considered to be an adaptive strategy
or a risk factor for vulnerability in old age (Reich & Zautra,
1991; Zisberg et al., 2009), linked to anxiety, depression,
cognitive impairment, and limited instrumental activities
of daily living (Bergua et al., 2006, 2013; Bouisson, 2002).
Overall, the theoretical and empirical evidence on the
meaning of routines and habits in later life is conflicting.

Mobility-Related Behavioral Flexibility
and Routines (MBFR)

The findings presented emphasize the need to integrate
conceptual and empirical reflections from both environ-
mental gerontology and transport research. Furthermore,

appropriate and valid measures are required that capture
domain-specific, mobility-related attitudes relevant to
everyday life among older adults by taking into account
both goal-oriented and habitual aspects of outdoor
mobility. To address this need, Penger and Oswald (2017)
introduced a new concept to describe behavioral flexibility
and preferences for routines (MBFR) in everyday situations
involving older out-of-home adults; they proposed a stan-
dardizedmeasurement tool to operationalize these attitudi-
nal constructs. Taken from the well-established tripartite
attitude model (e.g., Rosenberg & Hovland, 1960), MBFR
is considered to reflect all three components of an attitude
by assessing beliefs (cognitive), preferences (affective) as
well asbehavioral tendencies (behavioral) concerningone’s
own daily outdoor mobility behavior.

Following previous reflections on flexibility (e.g.,
Bitterwolf, 1992; Brandes, 1980), mobility-related behav-
ioral flexibility was theoretically conceptualized as the
belief that one’s own mobility behavior can be adapted
according to the perceived challenges of out-of-home
mobility (Penger &Oswald, 2017). Empirical findings from
gerontological mobility research (cf. Gellert et al., 2015;
Phillips et al., 2013) suggest that these challenges may be
related either to age-related changes within the person
(e.g., functional limitations, impairments of cognitive or
psychomotor capacity) or to the environment (e.g., unfamil-
iar outdoor surroundings, poor connectivity, or complex
traffic conditions). In operationalizing mobility-related
behavioral flexibility, the MBFR instrument (Penger &
Oswald, 2017) therefore aimed to capture two distinguish-
able dimensions: on the one hand, the belief in the ability
to cope with personal challenges in everyday outdoor
mobility (BFP) and, on the other hand, the belief in being
able to flexibly adapt toenvironmental barriers (BFE). Since
these flexibility dimensions address mobility-related
attitudes toward possible subsequent mobility behavior,
they are assumed to capture goal-directed behavioral ten-
dencies representing person-environment processes of
agency in later life (Chaudhury & Oswald, 2019; Oswald &
Wahl, 2019; Wahl et al., 2012). Thus, behavioral flexibility
may be associated with other general as well as domain-
specific proactive adaptation processes, such as perceived
competence, control, and efficacy beliefs (Skinner, 1996).

As daily activity and mobility behavior are often charac-
terized by repetition and routines that tend to increase with
age, the MBFR instrument involved a separate factor map-
ping preferences for mobility-related routines and habits
(ROU). An affinity for routines may manifest itself in a
dislike of changes to daily routines or the order in which
tasks are performed. Because of its tenacious nature,
ROUmay be linked more to assimilative adaptation strate-
gies related to goal pursuit (Brandtstädter & Renner,
1990) than to flexible goal adjustment. At the same time,
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adherence to mobility-related routines may result from an
older individual’s mobility biography (Müggenburg et al.,
2015), such that being outside the home may evoke or
strengthen both a sense of security and control as well as
connectednessandstability (Iwarssonetal.,2013; Scheiner,
2006). These cognitive and affective environmental bonds
represent person-environment processes of belonging
(Chaudhury & Oswald, 2019; Oswald & Wahl, 2019). In
summary, with its factors BFE, BFP, and ROU, the
standardized MBFR instrument depicts attitudinal aspects
of everyday out-of-home mobility in old age (Penger &
Oswald, 2017).

Referring to the ETA (Lawton, 1982), themaintenance of
daily out-of-home mobility is more difficult in older adults
with low personal competence levels (e.g., poor functional
capacity), resulting in greater dependence on environmen-
tal conditions and reduced accessibility to meaningful
places outside the home (Rantanen, 2013; Slaug et al.,
2019). Psychological resources such as mobility-related
attitudes may therefore play a crucial role in helping older
individuals, especially those with reduced competencies,
to (re)gain a good fit with their living environment.
We therefore assume that beliefs in the ability to cope with
mobility-related challenges when out and about, repre-
sented by the flexibility dimensions, extend the area of
adaptive behavioral outcomes and positive affect and
thereby improve ways to stay mobile, especially in
mobility-impaired individuals (Engeln, 2003). In contrast,
a tendency to stick to mobility-related routines may reduce
the ability to deal with challenging environmental condi-
tions. However, as already outlined, the role of preferences
formobility-related routines and habits (ROU) in hindering
or fosteringoutdoormobilityhasnotbeen fully clarifiedand
will be empirically examined in the present study.

The Present Study

The current study further validates the MBFR question-
naire by investigating aspects of factorial, construct, and
criterion validity among community-dwelling older adults
in an urban setting in Germany. Specifically, we examined
MBFR in later life and how it is associated with related
attitudinal variables, actual out-of-homemobility behavior,
and further outcomes of successful aging. Our study is
therefore the first to use cross-sectional data to conduct a
comprehensive empirical investigation of these associa-
tions on a latent level.

The study was guided by a conceptual framework
(Conrad et al., 2018; Penger et al., 2018) derived from the
MBIS project which will be introduced in the method
section. The present work was based on the following
theoretical assumptions: (1) The MBFR instrument was

expected to show sufficient factorial validity and reliability.
More precisely, we expected being able to empirically con-
firm the three-factorial structure of the MBFR instrument
which resulted from explorative analyses by Penger and
Oswald (2017). (2) As an indication of sufficient convergent
validity, theMBFR dimensions were presumed to be linked
to general coping styles and mobility-specific attitudes
commonly used in the context of active and successful
aging, which reflect motivation or perceived competencies
related to outdoor mobility (Haustein, 2012; Oswald et al.,
2005). More precisely, BFE and BFP were expected to be
associated with a lower level of regressive coping and a
higher degree of outdoor motivation, walking attitude,
and public transport control (These concepts are explained
in detail in the section onmeasures). Because of contradic-
tory findings of previous research regarding themeaning of
routinization in old age, directions of relationships between
ROUand the respective variables need to be clarified in the
present study. (3) As an indication of adequate concurrent
validity, we considered several structural relations between
the three MBFR dimensions, on the one hand, and actual
out-of-home mobility behavior, perceived everyday
autonomy, and subjective psychological well-being, on the
other hand. MBFR was assumed to predict the number of
daily trips (3.1) as well as autonomy (3.2) and well-being
(3.3), thus reflecting outcomes of successful aging.
(4) Finally, links between MBFR and the number of daily
trips were assumed to be stronger in the mobility-impaired
subgroup of older participants.

Method

Procedure and Study Sample

Data were gathered as part of the project “Staying Mobile
in Stuttgart” (MBIS), conducted by the interdisciplinary
research group “Age-Friendly City – Autonomy and
Sustainable Mobility in the Context of Climate Change”
(autonomMOBIL; Conrad et al., 2018). Inclusion crite-
ria for the MBIS study were (1) community-dwelling,
(2) 65 years of age or older, (3) living in one of two selected
urban areas in Stuttgart, Germany (one district in the inner
city, one district on the periphery), and (4) able to pass the
Mini-Mental State Examination (MMSE; Folstein et al.,
1975). The gross sample was drawn from the official public
register in Stuttgart, Germany. Individuals were contacted
in writing, and study objectives and procedures were
explained to them. Standardized comprehensive face-to-
face interviews lasting an average of 90 minutes were
conducted at the place of residence of the consenting
participants. All participants gave written informed
consent. After the interview, the participants filled out an
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additional, brief questionnaire and recorded their mobility
behavior in a 7-day travel diary. All data were collected in
strictly pseudonymous form.

A total of 211 community-dwelling older adults aged
65–92 years (M = 74.6 years old; SD = 6.0) participated in
the study (56.9% female). Table 1 lists the basic character-
istics. Almost all participants were no longer in the work-
force. Nearly half the participants lived in the inner city
(41.1%), and around half lived alone. The sample was char-
acterized by a relatively high socioeconomic status: A sub-
stantial proportion of the sample had an academic
background (40.0%) and a fairly high monthly net income
(41%receivedat least€2000permonth). Participantswere
very familiar with their residential area, having lived there
for amean of roughly 40 years (SD = 18.5).Mobility-related
functional capacity was high, and less than one-quarter of
respondents were impaired in walking. The background
variables presented in the sampleswere very similar in both
districts.

Although nearly all participants held a driver’s license,
about one-third of the households did not own a car. The
sample was fairly mobile concerning activities outside the
home. A total of 3,853 out-of-home trips were captured in
the travel diaries of 181 participants. Based on German
mobility surveys, the average number of trips per person
per day (M = 3.0; SD = 1.3) was somewhat above average
(BMVI, 2018; KIT, 2016).

Measures

Mobility-Related Behavioral Flexibility
and Routines (MBFR)
Initially, the MBFR instrument was developed and empiri-
cally tested in a preliminary pilot study (Penger & Oswald,
2017). The self-report questionnaire consists of three
factors: behavioral flexibility concerning environmental
challenges (BFE), which reflects the ability to cope with
mobility-related environmental barriers (e.g., relocated

Table 1. Basic characteristics of the study sample (N = 211)

Background variables N M ± SD (range) or %

Age, years 211 74.6 ± 6.0 (65–92)

Female 120 56.9%

Education (selected categories)

Elementary school 15 7.1%

University 84 40.0%

Occupation

Retired 200 94.8%

Net income per persona (combined categories)

Up to €1000 per month 13 7.3%

€1000–2000 per month 92 51.7%

€2000–3000 per month 44 24.7%

Over €3000 per month 29 16.3%

Refused to answer 33 15.6%

Household composition

Living alone 89 42.2%

Residential area

Inner city 87 41.4%

Duration of residence

In the current district, years 209 39.4 ± 18.5 (1–89)

Driver’s license 192 91.0%

Car ownership per household

None 64 30.3%

Functional limitations (selected categories)

None 148 70.5%

Impaired walking 46 21.9%

Mobility behaviorb

Number of trips per day 181 3.0 ± 1.3 (0.4–7.1)

Note. N = Absolute frequency of participants in the respective category. aNet income per person was calculated using the OECD equivalent scale (OECD,
2019), which divides net household income by a factor based on the number and age of the household members in order to take into account that household
needs are not directly proportional to the number of members. bMobility behavior was measured using a travel diary. The number of trips per day was
calculated by averaging the total number of trips per person over seven consecutive days.
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bus stop, traffic); behavioral flexibility concerning personal
challenges (BFP),which captures age-relateddeclines (e.g.,
functional limitations, walking difficulties) in the context of
out-of-home mobility; lastly, preference for routines
(ROU), which reflects mobility-related habits (e.g., sticking
to the same places or routes out-of-home). Respondents
were invited to indicate the extent to which they agree with
each statement on a 5-point Likert scale ranging from
stronglydisagree (1) to strongly agree (5). The response format
scale was considered to be continuous.

After the first pilot test, we modified the initial MBFR
instrument (Penger & Oswald, 2017) in a process that was
closely accompanied by recommendations from gerontol-
ogy experts aimed at increasing the content-related quality
of the instrument. To ensure that the instrument was
parsimonious, the final questionnaire consisted of 15 items,
with each factor represented by 5 items.

Attitudinal Variables
Regressive coping style was measured using the Coping
Pattern Schedule (CPS; Staudinger et al., 1998), which
reflects the tendency to give up or hand over responsibility
to someone else when faced with difficult situations.
Motivation-oriented attitudes toward the outdoor home
environment were measured using the concept of outdoor
motivation, which reflects a preference for being outside
rather than inside the home (Oswald et al., 2005). Attitudes
toward choice of travel mode comprise functional and -
symbolic-affective evaluations of various transport modes
(Haustein, 2012). We applied the attitudinal domains of
public transport control to cover perceived ability to use
public transportation, and walking attitude to capture
general walking enjoyment and health-related motivation
to walk.

Everyday Autonomy (AUT)
Self-rated physical functioning in daily life was measured
using five indicators.The functional component of the short
form of the Late-Life Function and Disability Instrument
(SF-LLFDI;Haley et al., 2002) covers functional limitations
at an early stage of decline. The degree of impairment in
performing everyday tasks within the last 6months as well
as perceived independence in daily living (Oswald et al.,
2002) were assessed using a single item. Finally, we
assessed physical and mental health status using the SF-12
questionnaire (SF-12v2; Ware et al., 1996) and a single item
on perceived general health. Based on the current sample,
the internal consistency of the latent factor AUT was high
(ω = .87).

Psychological Well-Being (WELL)
The assessment of psychological well-being in old age
adopted a rather hedonic approach and was based on
five scales measuring cognitive and affective aspects of

subjective quality of life. Positive affect was measured
using the Positive and Negative Affect Schedule (PANAS;
Watson et al., 1988). Mood disturbance and motivation
disturbance was rated using the Geriatric Depression
Scale (GDS; Yesavage et al., 1983).Weused the Satisfaction
withLifeScale (SWLS;Dieneret al., 1985) to cover cognitive
aspects of subjective well-being and the Positive Valuation
of Life Scale (P-VOL; Lawton et al., 2001) to address
positive attachment to life. In the current sample, the
internal consistency of the latent factor WELL was accept-
able (ω = .69).

Number of Daily Trips (TRIPS)
Similar to German national mobility surveys (BMVI, 2018;
KIT, 2016), we measured outdoor mobility behavior using
self-reported travel diaries completed at the end of each
day for a total of 7 consecutive days. From these, we
extracted the number of daily trips per person, a commonly
used variable in mobility research. One trip was defined as
any out-of-home route for any particular purpose or desti-
nation, independentof thedurationandwhichorhowmany
modes of transport were used. Return trips also counted as
trips.

Data Analysis

Strategy of Analysis
Confirmatory factor analyses (CFA) were used to test
factorial validity, and bivariate Pearson correlations were
conducted to examine convergent validity. To investigate
concurrent validity, we tested hypothesized structural
associations using structural equation modeling (SEM).
Because of the small sample size in a subsample of the
study, we used multiple regression analysis at a manifest
level to examine partial structures.We conducted all analy-
ses using theMplus program, Version 8 (Muthén&Muthén,
1998). Because of divergence from normal distribution in
most observed variables, we applied the full information
maximum likelihood robust method (MLR) as an estimator
forCFAs, SEM, and regression analysis. Thedata contained
few missing values (a maximum of 9% missing data in at
least one of the variables used in the face-to-face interviews
and 14.2% in the travel diaries). We considered missing
values to bemissing at randomandused theMLRestimator
of the Mplus program to simultaneously replace all of them
when model parameters were estimated.

Model Fit Evaluation and Reliability
To evaluate themodel fit of CFAs and SEM in our study, we
included several goodness-of-fit indices in the Mplus
program: the likelihood-ratio w2-test and its associated
p-value, the root mean square error of approximation
(RMSEA), the comparative fit index (CFI), and the
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standardized root mean square residual (SRMR). Follow-
ing established recommendations (Hu & Bentler, 1999;
McDonald & Ho, 2002; Schermelleh-Engel et al., 2003),
good (acceptable) model fit was indicated by w2/df <
2 (< 3), RMSEA� .06 (� .08), CFI� .95 (� .90), and SRMR
� .08 (� .10). We evaluated internal consistency reliability
using McDonald’s omega (1999) and Bollen’s omega
coefficient (1980), as these are based on the factorial anal-
ysis framework and provide an appropriate alternative to
the commonly used Cronbach’s α for data that do not meet
the assumption of τ-equivalence in the test items (cf. Dunn
et al., 2014). Satorra-Bentler (SB)-scaled w2 difference tests
were performed for nested model comparisons (Satorra &
Bentler, 2001).

Results

Examination of Factorial Validity

Our first goalwas to evaluate the three-factorial structure of
the revisedMBFRinstrument consistingof 15 items.Confir-
matory factor analysis revealedanacceptablemodel fit (see
model 1 in Table 2). The examination of modification
indices revealed notable error covariance between items
21 (“Routines are important to me when I am out and
about.”) and 25 (“Routines are important to me when
running my daily errands.”) in the ROU factor. Because of
the linguistic similarity, these two items should logically
be correlated. We therefore conducted another CFA by
freely estimating this error covariance, which demon-
strated a very good fit to the data (see model 2 in Table 2).
Satorra-Bentler-scaled w2 difference test revealed signifi-
cant improvement of model fit (ΔSB-w2 = 23.56, Δdf = 1,
p < .001).

Table 3 shows that the internal consistency reliability of
all three constructs was high. All factor loadings were
greater than .40 and statistically significant (p < .001).
Study participants evaluated themselves as rather flexible
when dealing with personal and especially environmental
mobility-related challenges. All BFE and BFP mean item
scores were above 3, indicating positive affirmation
(response scale 1–5). Correspondingly, most ROU items

showed mean scores below 3. Ceiling and floor effects
corresponded with sample characteristics, indicating fairly
healthy and active respondents. Regarding associations
between the three MBFR factors, the analyses showed a
high correlation between the dimensions BFE and BFP
(r = .73; p < .001). Correlations with ROU turned out to
be slightly lower, with moderate negative correlations
between BFE and ROU (r = –.33; p = .001), and BFP and
ROU (r = –.23; p = .014).

The high correlation between BFE and BFPmay indicate
that the respective items load on a common factor. For this
reason, we conducted another CFA in which all items
associatedwithBFEandBFPnow loadedonly on one factor
(model 3). The fit of thismodel was substantially decreased
(see Table 2). Comparing model 2 against model 3, the
Satorra-Bentler-scaled w2 difference test indicated that
the three-factorial solution described the data significantly
better than the two-factor model (ΔSB-w2 = 34.55, Δdf = 2,
p < .001). In the following, we therefore remain with the
three-factor solution (model 2).

Examination of Convergent Validity

To gain insight into the convergent validity of the MBFR
questionnaire, we estimated bivariate associations of the
MBFR scales with concepts we expected to be related to
mobility-related behavioral flexibility and routines in later
life, i.e., general coping styles andmobility-related motiva-
tion and attitudes toward choice of travel mode (see
Table 4).

Almost all correlations between the selected constructs
and theMBFRdimensions proved to be significant. Regres-
sive coping (RC) was negatively associated with both BFE
and BFP, and positively linked to ROU. Furthermore,
ROU demonstrated a moderate negative correlation with
outdoor motivation (OM) as well as a small but significant
negative link with public transport control (PTC). A nega-
tive association with walking attitude (WA) was only
marginal and not statistically significant (r = �.12; p =
.084). In contrast, BFE and BFP were positively related to
all three mobility-related constructs (OM, PTC, WA). BFP
showed a slightly stronger association with OM, and BFE
showed a stronger association with PTC. The strongest

Table 2. Model fit indices of the MBFR instrument in different confirmatory factor analyses

w2 df w2/df ΔSB-w2 Δdf RMSEA CFI SRMR

Model 1 148.48 87 1.71 23.56 1 .058 .930 .056

Model 2 124.59 86 1.45 .046 .956 .054

Model 3 175.69 88 2.00 34.55 2 .069 .900 .061

Note. N = 211. Model 1 = correlated three-factor model; Model 2 = correlated three-factor model with freely estimated error covariance between items 21
and 25 within factor ROU; Model 3 = correlated two-factor model with all 10 BFE and BFP items loading on one factor and ROU as a separate factor.
ΔSB-w2 = Satorra-Bentler scaled w2 difference when compared to the least restrictive Model 2.

GeroPsych (2021) �2021 The Author(s) Distributed as a Hogrefe OpenMind article under
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correlations were between walking attitude (WA) and both
BFE and BFP.

Examination of Concurrent Validity

Weperformed structural equationmodeling to examine the
questionnaire’s psychometric quality concerning concur-
rent validity. In accordance with existing studies on out-
of-home mobility, especially in later life, sex (0 = female;
1 =male) and age were used as further predicting variables
(e.g., Oswald et al., 2005). Other potential covariates such
as residential area, academic background, net income,
driver’s license, or household composition did not show
substantial associations with mobility-related outcomes in

the present study and thereforewere not taken into account
within the structural equation model.

Table 5 displays the bivariate correlations between
the variables used in the SEM. Most variables were signifi-
cantly correlated with each other and therefore formed
the basis for the following structural equation model.
As already shown above, BFE and BFP were highly inter-
correlated. To avoid collinearity that might lead to
unreliable estimations, we included a second-order factor
FLEX consisting of BFE and BFP as first-order factors. This
approach agreed with the theoretical conceptualization of
BFE and BFP, both reflecting dimensions of the overarch-
ing behavior flexibility construct. To ensure the identifica-
tion of the higher-order factor model, we fixed the factor
loadings from the first-order factors BFE and BFP to be
equal.

Analyses of SEM revealed an appropriate model fit
[w2 = 492.81 (df = 333, p < .001), w2/df = 1.48, RMSEA =
.048, andSRMR= .059, CFI = .918]. Because all factor load-
ings of observed variables were greater than .40 and statis-
tically significant (p < .001), we assumed the selected
observed variables to be representative for the respective
latent constructs.

Figure 1 shows the structural associations and coeffi-
cients for the constructs. To simplify the presentation, the
measurement model of the SEM is not displayed.

Table 4. Bivariate Pearson correlations between MBFR factor scores
and related constructs

BFE BFP ROU

Regressive coping (RC) �.29 �.32 .22

Outdoor motivation (OM) .24 .31 �.30

Public transport control (PTC) .41 .35 �.15

Walking attitude (WA) .45 .43 �.12

Note. N = 193–211. BFE = behavioral flexibility concerning environmental
challenges; BFP = behavioral flexibility concerning personal challenges;
ROU = preference for routines and habits. Significant correlations at the .05
level are indicated in bold font.

Table 3. MBFR factors and numbers, item content, mean (M), standard deviation (SD), standardized factor loading (λ), and internal consistency (ω)
from the confirmatory factor analysis (Model 2) of the 15-Item MBFR scales (N = 211)

Factor No. Item content M SD λ ω

BFE .79

1 Even when hindrances occur on the way, I can generally still get to places that are of interest to me. 4.15 0.77 .81

2 Even when there is a lot of traffic on the way, I am still able to cope perfectly well. 4.03 0.81 .62

8 When I am interested in something, I am happy to visit new places as well. 4.23 0.73 .67

9 I can use different modes of transport (e.g., walking, car, bicycle, bus, train) flexibly. 4.37 0.73 .69

24 Hindrances on my way (e.g., relocated busstop or closed roads) don’t pose a problem for me. 3.88 1.17 .57

BFP .81

4 Even when I’m not in especially good form, I am generally still able to be out and about. 3.77 0.94 .77

12 Not feeling well doesn’t stop me from going shopping or pursuing other activities. 3.63 0.94 .65

17 Even when I have trouble walking, I can still pursue my outdoor activities. 3.83 0.85 .67

22 Even when I am a little unwell, I still go out. 3.63 0.98 .75

28 Even when I find it difficult to be out and about, I still know how to run my errands. 4.03 0.74 .46

ROU .79

11 I stick to routes I have always taken. 3.42 1.12 .68

13 I always want to be able to run my daily errands in the same places. 2.62 1.19 .68

21 Routines are important to me when I am out and about. 2.67 1.11 .60

25 Routines are important to me when running my daily errands. 2.83 1.08 .52

29 No matter what, I always prefer to take the same route. 2.57 1.18 .88

Note. Items are sorted according to the scale they belong to. No. = order of appearance in the final questionnaire. Theoretical response scales ranged from
strongly disagree (1) to strongly agree (5); BFE = behavioral flexibility concerning environmental challenges; BFP = behavioral flexibility concerning personal
challenges; ROU = preference for routines and habits; λ = standardized factor loadings of confirmatory factor analysis; ω = McDonald’s omega/Bollen’s
omega. Error covariance between items 21 and 25 within factor ROU was set free. All factor loadings were highly significant (p < .001).

�2021 The Author(s) Distributed as a Hogrefe OpenMind article GeroPsych (2021)
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Regarding correlations between predicting variables,
older participants reported a stronger preference for
routines (ROU; r = .41; p < .001), and FLEX was higher in
younger participants (r = �.31; p < .001). FLEX and ROU,
in turn, were moderately negatively linked with each other
(r = �.34; p = .001).

With respect to out-of-home mobility, the analyses
revealed that FLEX significantly predicted the number of
daily trips (β = .20; p = .020). The positive coefficient

indicates that older adults with high FLEX values reported
more daily trips. Both age (β = �.34; p < .001) and sex
(β= .15; p= .025)were significantly linked to actualmobility
behavior. ROU had no significant or meaningful effect on
TRIPS, with a value close to 0.

With respect to outcomes of successful aging, age
negatively predicted an individual’s everyday autonomy
(AUT), β =�.21; p = .003. Furthermore, the reported levels
ofAUTwerehigher inmenthan inwomen(β= .19;p= .003).

Table 5. Correlations between study variables used in the structural equation model

(1) (2) (3) (4) (5) (6) (7) (8)

(1) BFE 1

(2) BFP .73 1

(3) ROU �.33 �.23 1

(4) Sex .04 .05 .09 1

(5) Age �.26 �.30 .41 .00 1

(6) Trips .25 .28 �.16 .17 �.39 1

(7) AUT .64 .54 �.22 .21 �.38 .40 1

(8) WELL .56 .51 �.28 .09 �.29 .29 .72 1

Note. N = 211. BFE = behavioral flexibility concerning environmental challenges; BFP = behavioral flexibility concerning personal challenges; ROU =
preference for routines and habits; sex = 0 for female, 1 for male; trips = number of daily trips; AUT = autonomy; WELL = psychological well-being. Error
covariance between items 21 and 25 of the factor ROU was set free. Significant correlations at the .05 level are indicated in bold font. Latent factors are
displayed in CAPITAL letters.

Figure 1. Structural section of the hypothesized structural equation model of sex, age, FLEX, and ROU predicting the number of daily trips,
autonomy, and well-being (N = 211). For the sake of clarity, indicators of latent constructs are not displayed. Latent factors are presented in
ellipses, observed variables in squares. Standardized estimates for significant paths at p < .05 are also presented. Nonsignificant paths are shown
as dotted gray lines. Sex = 0 for female, 1 for male; FLEX = mobility-related behavioral flexibility, second-order factor consisting of behavioral
flexibility concerning environmental challenges (BFE), and concerning personal challenges (BFP); to ensure the identification of the higher-order
factor model, factor loadings from first-order factors BFE and BFP were fixed to be equal; ROU = preference for routines and habits; trips =
number of daily trips; AUT = everyday autonomy; WELL = psychological well-being. Model fit indices: w2 = 492.81 (df = 333, p < .001), w2/df = 1.48;
RMSEA = .048; CFI = .918; SRMR = .059.

GeroPsych (2021) �2021 The Author(s) Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

8 S. Penger & K. Conrad, A Study of Mobility-Related Attitudes

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

24
/1

66
2-

96
47

/a
00

02
65

 -
 W

ed
ne

sd
ay

, A
ug

us
t 1

1,
 2

02
1 

2:
42

:2
9 

A
M

 -
 U

ni
ve

rs
itä

t F
ra

nk
fu

rt
 / 

U
ni

ve
rs

itä
ts

bi
bl

io
th

ek
 J

oh
an

n 
C

hr
is

tia
n 

Se
nc

ke
nb

er
g 

IP
 A

dd
re

ss
:1

41
.2

.2
34

.9
1 



However,FLEXproved tobe the strongest predictorofAUT
(β = .64; p < .001), whereas ROUhad no relevant impact on
AUT.

Forpsychologicalwell-being (WELL), onlyFLEXshowed
a strong and positive predictive effect on WELL (β = .57;
p < .001), whereas neither sex nor age nor ROUcontributed
to variance explanation in WELL.

Residuals of AUT and WELL showed a substantial
correlation (r = .51; p = .005), which cannot be explained
by the predictors of the model. In contrast, TRIPS didn’t
show significant residual correlations with both AUT and
WELL.

Regression Analysis in Subsample

To verify the greater relevance of theMBFRdimensions for
daily outdoor activities of older individuals with reduced
physical competencies, we set up a subgroup of the study
sample, consisting of 62 participants limited in walking,
hearing, or vision as the basis for regression analysis using
the standardized factor scores of FLEX and ROU. Indeed,
mobility-impaired older adults with greater levels of
mobility-related flexibility showed significantly more
out-of-homeactivity (β= .30;p= .011).Theeffectwasnearly
twice as high as in the total study sample. A preference for
routines was again not linked to the number of daily trips
(see Figure 2). Furthermore, sex no longer contributed to
the prediction of TRIPS (β = .06; p = .660), while age did
(β =�.38; p = .009). FLEX and ROUwere no longer signif-
icantly correlated (r =�.11; p = .484).

Discussion

Our study investigated different validity aspects of the
revised and shortened 15-item MBFR instrument for
measuring mobility-related behavioral flexibility and
routines in the context of everyday mobility and outcomes
of successful aging. As anticipated, the findings revealed
good internal consistency and factorial validity of the
three-factor model, confirming the questionnaire’s ability
todifferentiate between the three theoreticalMBFRdimen-
sions BFE, BFP, and ROU. The factor loadings also
indicated sufficient convergent validityof responses to indi-
cator variables (Anderson & Gerbing, 1988). As already
shown in the pilot study, the correlations of both flexibility
dimensions with the ROU factor were negative (Penger &
Oswald, 2017). Since, according to our theoretical concep-
tualization, both BFE and BFP reflect confidence in the
ability to overcome mobility-related challenges, the rela-
tionship between them was strongly positive. However, a
model comparison with a two-factor solution in which all
BFE and BFP items load on one common factor did not

describe the data well enough, providing evidence for the
three-factorial model. Therefore, we conclude that the
MBFR instrument is indeed able to depict BFE and BFP as
distinguishable dimensions of mobility-related behavioral
flexibility, albeit being highly correlated with one another.

In accordance with our convergent validity assumptions,
the results confirmed that participants with high levels of
regressive coping (RC) saw themselves as less flexible for
environmental (BFE) and personal challenges (BFP) while
out and about. Because RC is generally accompanied by
feelings of hopelessness, loss of control, and decreased
self-regulation (e.g., Staudinger et al., 1998), it contrasts
with perceived ability to actively deal with stresses repre-
sented by the flexibility dimensions. Hence, negative
associations are consistent with the idea that BFE and
BFP reflect person-environment exchange processes of
agency characterized by proactive behaviors and a sense
of environmental control (e.g., Bandura, 2018; Lawton,
1989; Wahl et al., 2012). As expected, goal-directed and
context-specific BFE and BFP were clearly positively
related to mobility-related attitudes toward movement in
anout-of-homeenvironment.Hence, the findings reinforce
the evidence that the MBFR questionnaire captures
attitudes toward outdoor mobility in later life rather well.
The slightly stronger association of PTCwithBFE thanwith
BFP is consistent with our definition of BFE as belief in the

Figure 2. Regression model of flex and rou predicting the number of
daily trips in a subsample of mobility-impaired participants (n = 62).
Standardized estimates for significant coefficients at p < .05 are
presented. Nonsignificant paths are shown as dotted gray lines. Sex =
0 for female, 1 for male; standardized factor scores were used for the
MBFR factors; flex = mobility-related behavioral flexibility consisting
of behavioral flexibility concerning environmental challenges (bfe), and
concerning personal challenges (bfp); rou = preference for routines
and habits; trips = number of daily trips.
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ability to cope with environmental challenges such as
different transport modes or trying out new routes. How-
ever, the association of OM with BFP was slightly stronger
than with BFE. Because BFP reflects perceived ability to
adapt mobility-related behavior according to personal chal-
lenges, it is likely to combine motivation-oriented behav-
ioral tendencies, e.g., the motivation to go outdoors
(Kamin et al., 2016), with the tenacity and self-discipline
required to stay mobile in the face of reduced physical or
mental health. Thus, these results provide additional
support for the distinguishability of the two flexibility
dimensions BFE and BFP, as already shown in the factorial
validity examination.

It is noteworthy that the association of the third MBFR
factor ROU with the specified variables contrasted with
the flexibility dimensions. The strongest negative correla-
tion of ROUwaswithmotivation to go outdoors, suggesting
that a preference for out-of-home routines was accompa-
nied by the motivational tendency to stay at home. These
findings provide new insight into the content-related
meaning of this dimension and raise the question of
whether ROU directly opposes the flexibility constructs.
However, given only the moderate correlation between
the flexibility dimensions andROU,webelieveROUcovers
further distinct aspects that may be relevant in old age
(Penger&Oswald,2017). For clarificationpurposes, further
analyses are needed on preferences for routines in the
context of outdoor mobility in later life.

We then tested theMBFR instrument in terms of concur-
rent validity by investigating several hypothesized relation-
ships using structural equation modeling. Concerning
assumption 3.1, the results confirmed that participants with
a higher FLEX consistently reported more daily trips,
providing preliminary evidence of the importance ofmobil-
ity-related attitudes related to a desire to strive for agency
and to staymobile in old age (cf. Kamin et al., 2016; Penger
et al.,2019).However, alternative,more complexmeasures
of outdoor mobility, such as life-space assessments of
mobility or modeling mobility on a latent level, may prove
to be more strongly associated with FLEX (Baker et al.,
2003; Mollenkopf et al., 2005; Stalvey et al., 1999; Webber
et al., 2010).

Consistentwith assumptions 3.2 and 3.3, individualswith
a higher FLEX saw themselves as considerably more inde-
pendent in activities of daily living (AUT) and showed
higher levelsofpsychologicalwell-being (WELL), reflecting
the importance of psychological resources in older adults’
quality of life (cf. Bowling et al. 2002; Feltz & Payment,
2005; Gerino et al., 2017; Tomás et al., 2012). In this
context, FLEX may be linked to a proactive adaptation
to age-related personal and environmental difficulties,
resulting in a better fit between capacity and the demands
of the living environment (Lawton 1989; Ryff, 1989;

Slangen-de Kort, 1999; Wahl et al., 2012). Unexpectedly,
a preference for routines (ROU) did not predict the number
of daily trips in our study. Furthermore, we found no
meaningful links betweenROUandoutcomes of successful
aging (AUT and WELL) in the structural model. Consider-
ing the small negative bivariate correlation between ROU
and TRIPS, the predictive value of ROU may have been
limited by the existence of other predicting variables. As
highlighted in previous research, in some individuals
ROU may be a risk factor for vulnerability (Bergua et al.,
2013; Reich & Zautra, 1991; Zisberg et al., 2009), whereas
it functionsasanadaptive strategy forothers favoringactive
and successful aging. This may be especially true in older
adults with major functional limitations, such as visual,
affective, or cognitive impairments (e.g., Bouisson &
Swendsen, 2003; Kaspar et al., 2012; Wahl et al., 2012;
Wettstein et al., 2012). Against this background, associa-
tions between ROU and outcomesmay be curvilinear, with
an optimum level of mobility-related routines promoting
the maintenance of active and healthy aging and very high
and low levels of ROU hindering mobility behaviors or
perceived autonomy and well-being (Bitterwolf, 1992).
Furthermore, ROUmay be causatively rather than correla-
tively linked to FLEX, with older adults with biographically
evolved tendencies toward rigidity behaviors having fewer
opportunities to cope with mobility-related challenges in
old age. Future longitudinal studies with larger samples
would help to clarify these issues. Nevertheless, as already
outlined inPenger&Oswald (2017), amobility-relatedpref-
erence for routineswas considerablymore common in older
participants. BecauseROU is assumed tobeassociatedwith
aspects of belonging in old age, this finding agrees with
previous gerontological research indicating that person-
environment exchange processes (e.g., routines and
habits), formed over many years, become more prominent
when aging in place (e.g., Bouisson, 2002; Chaudhury &
Oswald, 2019; Oswald & Konopik, 2015; Oswald et al.,
2011; Penger et al. 2019; Rowles & Bernard, 2013). Thus,
ROU may have shown stronger associations when out-
comes were linked to urban-related identity in the individ-
ual’s immediate neighborhood. Overall, this study failed
to ascertainwhetherROUhinders or fosters outdoormobil-
ity and quality of life. Future research should therefore
include processes of belonging, and particularly aspects of
place identity and attachment (e.g., Rowles & Watkins,
2003).

We also investigated the association of MBFR compo-
nents with actual mobility behavior in a subgroup of partic-
ipants with mobility-related functional limitations. As
anticipated, we found that, especially among older adults
at higher risk of reducedmobility, participants with greater
FLEX reported nearly twice as many daily outdoor trips
as the overall study sample. We therefore conclude that

GeroPsych (2021) �2021 The Author(s) Distributed as a Hogrefe OpenMind article under
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mobility-relatedattitudesplay amajor role in strengthening
or renewing outdoor activity, especially in the mobility-
impaired. Our findings support the view that reduced
competenciesand increasingenvironmentaldemands raise
the importance of adaptation processes as expressed by
Lawton and Nahemow (1973). Contrary to expectations,
ROU again failed to contribute to the prediction of TRIPS.
However, because our results give a first impression of
the importance of MBFR in vulnerable older adults with
lower functional status, these effects should be examined
in larger samples that permit testing formoderating effects
by applying multigroup analyses, as an investigation of
latent factors is likely to reveal greater influence.

Limitations

Because all study variables were self-reported by partici-
pants, errors may have resulted from inaccurate reporting
and response bias. Although actual mobility behavior in
transport research is often measured in trips per person
per day, it is only one of many mobility indicators. Future
studies should therefore use combined measures to differ-
entiate travel informationbyassessing travel time, purpose,
and distance (Fillekes et al., 2019).

Because we collected cross-sectional data, interpreting
the results is limited in terms of causality. For instance,
Haustein (2012) pointed out that the direction of influence
ofmobility-related attitudes andmobility behavior remains
uncertain. Consequently, future longitudinal analyses are
highly recommended. Additionally, it should be noted that
item reduction and validation of the revised MBFR instru-
ment were carried out on the same data set. Hence, a final
cross-validation assessment should be performed.

When conducting structural equationmodeling, we used
a second-order factor FLEX to represent the commonality
of dimensions BFE andBFP in light of their high intercorre-
lation. This procedure seemed reasonable, since both
flexibilitydimensions showedfairly similarbivariateassoci-
ations with TRIPS, AUT, and WELL. Nevertheless, this
limited the examination of concurrent validity of theMBFR
instrument regarding specific predictive effects of BFE and
BFP on the respective outcome variables.

Finally, the voluntary nature of study participation
resulted in reduced control over the sample composition.
Participants were of relatively high socioeconomic status
and functional capacity, whichmay have led to an underes-
timation of effects. Nevertheless, sex distributionwas fairly
balanced, and age ranged up to 92 years. The generalizabil-
ity of findings is limited by the inclusion criteria, which
restricted participants to community-dwelling older adults
living in urban settings and Western societies.

Despite these limitations, the current study uses the
MBFR questionnaire to provide a preliminary assessment

of the importance of mobility-related behavioral flexibility
and routines in old age. To better reflect the complexity of
the constructs, we also relied on existing, well-established
instruments to measure the impact of latent variables. This
procedure may have strengthened the quality of our study.

Implications and Conclusion

Our results emphasize the importance of mobility-related
attitudes in maintaining an independent active life in old
age, raise the awareness of psychological resources and
the importance of agency processes in the complex dynam-
ics of outdoor movements, and offer new impulses, espe-
cially for future research in environmental gerontology,
mobility, and health sciences. The concept of MBFR is not
only theoretically grounded but can also be operationalized
with a reliable and valid self-report questionnaire. From a
practical perspective, it would beworthwhile to understand
how to influence mobility-related attitudes. Interventions
such as exercise and activation programs should perhaps
focus on offering older individuals the opportunity to
experience personal mastery in the face ofmobility-related
challenges when out and about, e.g., via neighborhood-
based walking rounds or joint activities with peers. To
(re)gain confidence in performing activities of daily living
and raising outdoor mobility, such opportunities may be
of particular interest when circumstances are demanding,
or when sudden changes have occurred, such as relocation,
surgery, or a fall. Nevertheless, to enable older adults to
actively interact with their living environments, it is impor-
tant to design stimulating and age-friendly physical
infrastructures and make personally meaningful places
accessible (Greenfield et al., 2019). Knowledge about
psychological determinants of outdoor mobility is crucial
to the interdisciplinary discourse of active and healthy
aging, e.g., in the fields of transport, urban planning, and
in themedical sector, including nursing care and rehabilita-
tion. Ultimately, our work supports the view that older indi-
viduals are not only influenced by external conditions but
are active agents who interact with and shape their living
environments.
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