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ABSTRACT
Objective This study examines potential risk and
protective factors associated with going outdoors
frequently among older persons, and whether these factors
vary according to physical limitations.
Design Cross-sectional analysis.
Setting and participants Community-dwelling
participants of the Lausanne cohort Lc65+ in 2016, aged
68–82 years (n=3419).
Methods Associations between going outdoors frequently
and physical limitations, sociodemographic, health,
psychological and social variables were examined using
logistic regression models. Subgroup analyses were
performed according to the severity of physical limitations.
Main outcome measures ‘Going outdoors frequently’
was defined as going out ≥5 days/week and not spending
most of the time sitting or lying down.
Results Three in four (73.9%) participants reported going
outdoors frequently. Limitations in climbing stairs (adjusted
OR (AdjOR) 0.61, 95% CI 0.47 to 0.80) and walking
(AdjOR 0.24, 95% CI 0.18 to 0.31), as well as depressive
symptoms (AdjOR 0.58, 95% CI 0.47 to 0.70), dyspnoea
(AdjOR 0.60, 95% CI 0.48 to 0.75), age (AdjORolder age group
0.73, 95% CI 0.59 to 0.92) and fear of falling (AdjOR 0.75,
95% CI 0.62 to 0.91) reduced the odds of going outdoors
frequently. In contrast, living alone (AdjOR 1.30, 95% CI
1.08 to 1.56), reporting a dense (AdjOR 1.57, 95% CI 1.26
to 1.96) and a high-quality (AdjOR 1.28, 95% CI 1.06 to
1.53) social network increased the odds of going outdoors
frequently. Among participants with severe limitations,
44.6% still went outdoors frequently. Among this subgroup,
a new emotional relationship (AdjOR 2.52, 95% CI 1.18
to 5.38) was associated with going outdoors, whereas
cognitive complaints (AdjOR 0.66, 95% CI 0.47 to 0.93),
urinary incontinence (AdjOR 0.67, 95% CI 0.46 to 0.97),
dyspnea (AdjOR:0.67, 95%CI:0.48-0.93), and depressive
symptoms (AdjOR 0.67, 95% CI 0.48 to 0.93) lowered the
odds of going outdoors.
Conclusion Physical limitations are associated with
decreased odds of going outdoors frequently. However,
social characteristics appear to mitigate this association,
even among older persons with severe limitations. Further
studies are needed to determine causality and help guide
interventions to promote going outdoors as an important
component of active ageing.

Strengths and limitations of this study
►► This study is based on a large sample, representa-

tive of community-dwelling older men and women.
►► Data from the Lausanne cohort Lc65+ study in-

clude detailed information on the type of physical
limitations, as well as an extensive set of covariates
relevant to outdoor mobility, including different components of social network.
►► The study’s cross-sectional design does not allow to
assess causality.

INTRODUCTION
Time spent out-
of-
home is associated with
higher quality of life, increased physical
activity as well as improved cognitive function.1 2 In frail older adults, going outdoors
at least four times a week is linked to a higher
likelihood of remaining independent in
activities of daily living (ADLs) and living at
home over a 20-
month follow-
up period.3
Furthermore, encouraging going out of one’s
home is of central interest to promote active
ageing, a concept that has been defined by
WHO as the ability to continue participating
in social, economic, cultural, spiritual and
civic affairs.4 5
Studies have highlighted that time spent
out-
of-
home is impacted by environmental
barriers, by factors related to physical ability,
such as walking speed, as well as by health
factors such as cognitive and psychological status, pain, urinary incontinence and
hearing impairment.6–9 Falls and fear of
falling have also been shown to impact time
spent out of home.10 11
Physical limitations are mentioned as a
leading cause of decreased time spent out-
of-home.12 About 20%–30% of community-
dwelling older adults in the USA and the
UK report physical limitations,13 14 making it
important to investigate in more details the
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hypothesis was that some physical limitations (eg, related
to lower rather than upper limbs performance) would be
more likely to have a significant negative association with
going outdoors frequently. Based on previous literature
findings and hypothesised associations between individual
characteristics and outdoor mobility, another objective
was to identify potential risk factors (insecurity in the
street, mood disorder, fear of falling, cognitive complaints,
urinary incontinence, falls, pain, dyspnoea, vertigo), as well
as protective factors (strong social network, optimism) for
going outdoors frequently, while accounting for physical
limitations (figure 1) and their severity.

METHODS
Data collection
The Lausanne cohort Lc65+ follows three random
samples of community-
dwelling individuals enrolled
when aged 65–70 years in year 2004 (wave 1, birth year
1934–1938), 2009 (wave 2, birth year 1939–1943) and
2014 (wave 3, birth year 1944–1948). Participants receive
a yearly questionnaire and undertake a clinical examination every 3 years.23
Study population
Analyses for this study included individuals from the
three cohort waves who participated in the 2016 data
collection (n=3509). Participants with missing data about
the frequency of going outdoors (n=13), those living in a
nursing home (n=10) and those with significant cognitive
impairment—defined as a Mini-Mental Status Examination (MMSE) score <18 on their last assessment (in year
2014, 2015 and 2016, respectively, n=9)—were excluded.
In addition, participants whose questionnaires were filled

Figure 1 Conceptual framework of the hypothesised relationships between physical limitations, psychosocial and health
factors and going outdoors frequently.
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interplay between these limitations and going outdoors
in order to efficiently promote outdoor mobility. Indeed,
some studies have shown that the presence of physical
limitations modifies which factors are associated with
time spent out-of-home.7 8 For instance, environmental
barriers affect time spent out-of-home only among older
people with reduced lower extremity performance.8 In
contrast, hearing impairment appears associated with
homebound status, defined as going out of one’s home
at most once a week, only among older persons without
physical limitations.7 However, these two studies only
considered few potential confounders.
Only a small number of protective factors for outdoor
mobility have been highlighted. For instance, an ongoing
cohort study is investigating whether social network could
act as a protective factor,15 a hypothesis further suggested
by a previous literature review that identified a positive
association between support from friends or family,
and mobility (ie, the ability to move oneself within the
community environment).16 Previous studies that looked
at the positive association between various health and
social factors and time spent out-
of-
home are scarce.
Furthermore, information from these studies remains
lacunar, as most involved a limited number of subjects6
or considered few adjustment variables.7 8 17 Finally, most
previous studies focused on the homebound status.18–22
Considering the current interest for active ageing, this
study focuses on factors associated with going outdoors
frequently. Using data from the Lausanne cohort Lc65+
study, the present work investigates the relationships
between older adults’ health-
related factors (including
physical limitations), their social network and going
outdoors frequently. The first objective was to examine in
more details how different self-
reported physical limitations were associated with going outdoors frequently. The

Open access

Measures
Information on all variables was extracted from the self-
reported baseline questionnaire (for sociodemographic
variables) and the 2016 yearly questionnaire (for outdoor
mobility status, physical limitations, health status, psychological status and social network).
Definition of the outcome
Participants who met the ‘going outdoors frequently’ criterion were defined as those who reported going outside
5–7 days per week over the previous 12-
month period
(versus answering going outdoors: ‘three to four times a
week’; or ‘once to twice a week’ or “I almost never leave
my home”). To improve the specificity of the outcome
measure, participants who reported spending most of
the time sitting or lying down and not moving much were
categorised as not meeting the outcome’s criteria (versus
answering: “I often walk but I avoid climbing stairs, or
carrying loads”; “I often walk, climb stairs, and I carry
light loads” or “I am physically active and I often carry
heavy loads”).
Physical limitations
Physical limitations were assessed based on self-reported
difficulty or inability in eight activities: 1) walking 100 m:
‘limitations with walking’; 2) standing up from a chair after
staying seated for a long time: ‘limitations with standing up
from a chair’; 3) climbing up one flight of stairs without
stopping: ‘limitations with climbing stairs’; 4) bending
forward, kneeling or squatting: ‘limitations with bending’;
5) reaching for an object above shoulder level: ‘limitations
with reaching above shoulder level’; 6) pulling or pushing
large objects: ‘limitations with pushing objects’; 7) lifting
or carrying over 5 kilos: ‘limitations with carrying’ and 8)
catching a small object with the fingertips: ‘limitations with
catching small objects’.
Covariates
Sociodemographic
Information was collected at enrolment regarding year of
birth (‘age groups’ calculated in the year 2016: younger
(67–72 years), middle (73–77 years), older (78–82 years)),
‘sex’ and education (‘higher education’ defined as having
finished high school, or having a professional or university diploma).
Health status
Information on the following variables was self-reported:
history of ‘falls’ in the past 12 months; ‘comorbidities’:
number of conditions diagnosed or under treatment over
the last 12 months (having either none, or one, or two
and more conditions among the following: high blood
pressure, high cholesterol level, coronary disease, heart
failure, valve or myocardial disease, stroke, diabetes,
chronic pulmonary disease, asthma, osteoporosis,
bone fracture, arthritis or arthrosis, cancer, stomach or
Spaltenstein J, et al. BMJ Open 2020;10:e034248. doi:10.1136/bmjopen-2019-034248

duodenal ulcers, depression, Parkinson’s disease, Alzheimer’s disease, HIV infection, one or more other chronic
diseases); being bothered by the following symptoms
since at least 6 months: ‘pain’ in the joints or back or chest;
dizziness or ‘vertigo’; breathlessness or trouble breathing,
labelled as ‘dyspnoea’; involuntary urinary loss, labelled as
‘urinary incontinence’.
Psychological status
The following variables were selected: ‘insecurity in the street’
(defined as feeling uneasy or unsatisfied regarding one’s
own security in the street); reporting a lot or a little of
‘fear of falling’; ‘depressive feelings’ (defined as reporting in
the last 4 weeks a) feeling sad, depressed or discouraged,
and/or b) feeling a lack of pleasure or interest in usual
activities); ‘optimism’: answering that one’s own quality of
life in a year will be better or the same but not worse as
it is now; ‘cognitive complaints’ (ie, feeling bothered often
or very often by at least one of the following: a) remembering conversations; b) learning to use new technology;
c) resuming a reading after being interrupted; d) remembering the name of people; e) concentrating on a task; f)
explaining a show that was just watched; g) needing to be
reminded of things to do; h) calculating the amount of
change; i) needing to think longer in order to do things
correctly).
Social network
Self-reported information on the following variables was
considered: ‘living alone’; ‘death of the spouse or partner’
within the past 12 months; having experienced a ‘new
emotional relationship’; ‘dense social network’ (defined as the
highest quartile of the 6-item Lubben’s Social Network
Scale) and ‘high-quality social network’ (ie, answers ‘very
often’ or ‘always’ to all three questions: a) how often can
you count on someone for help; b) how often can you
count on someone to share personal matters and c) how
often can you count on someone you love and for whom
you matter).
Statistical analyses
Selection of physical limitations
In a first step, the specific association between each of
the eight physical limitations and the ‘going outdoors
frequently’ outcome was determined using bivariate
logistic regression. The physical limitations that were
significantly associated with the outcome were then
entered altogether in a multivariate logistic regression,
without adjusting for any covariate. Subsequent analyses
only used the physical limitation independently associated with the outcome. These physical limitations were
also stratified into mild versus severe limitations based on
the strength of their association with the outcome and
their distribution among the study population.
Bivariate analyses
The characteristics of participants who did or did not go
outdoors frequently were compared in bivariate analyses,
using unadjusted logistic regression analyses. A similar
3
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in by proxy (n=58) were also excluded, leaving a final
sample of 3419 subjects.
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Multivariate analyses
Multivariate analyses were performed similarly in the
total population and in the two subgroups with mild and
severe physical limitations, using as candidate variables
those identified in bivariate analyses. Although ‘living
alone’ was not significantly associated with the outcome
in bivariate analysis, this variable was forced in the multivariate models because of its hypothesised role. Interactions between physical limitations and selected covariates
were tested in the total sample analysis. Final models were
run again after excluding variables that did not remain
significantly associated with the outcome. The validity of
all models was examined using the Hosmer-Lemeshow
goodness-of-fit test.
Statistical significance was set at a p value of <0.05. All
analyses were performed using Stat V.15.1 (StataCorp).
Sensitivity analysis
Information on MMSE was lacking in 374 participants
(10.9%) who were unable to attend the in-person clinical
assessment or refused to perform the MMSE. A sensitivity
analysis excluding individuals with missing MMSE information was therefore carried out.
Patient and public involvement statement
Participants were not involved in the design and conduct
of the Lc65+ study. The results of the Lc65+ data analyses
are summarised and presented in a simplified way in the
newsletter that the participants receive each year.
RESULTS
Population characteristics
The total sample included 3419 individuals aged
68–82 years, with each 5-year age group defined by cohort
wave representing about a third of the sample. More than
half (59.5%) were female and 44% reported a higher
education.
In total, 2637 participants reported going outdoors 5–7
times a week. However, 109 of them (4.1%) also reported
spending most of the time sitting or lying down and
not moving much, and thus did not meet the outcome
criteria. This left a total of 2528 participants (73.9% of the
total sample) that reported the outcome ‘going outdoors
frequently’.
Individuals reporting going outdoors frequently were
younger, more optimistic and achieved a higher education than those who did not report going outdoors
frequently (table 1). Participants who went outdoors
frequently also reported fewer health conditions and
a stronger social network (higher density and higher
quality social network, and more frequent new emotional
relationship).
Physical limitations
Among the total population, limitations with bending was
the most frequent physical limitation (55.1%), followed
4

by limitations with carrying (38.7%), with standing up
from a chair (36.9%), and with pushing objects (32.4%).
Limitations that were the least frequently reported were
limitations with climbing stairs (15.3%), and with walking
(12.6%). In bivariate analysis, each of the eight physical
limitations were significantly less present among participants who went outdoors frequently (all p<0.001) (online
supplementary table 1).
In the multivariate logistic regression model that
included all eight physical limitations, four limitations
did not remain associated with the outcome: limitations
with a) pushing objects (adjusted OR (AdjOR) 1.02,
95% CI 0.80 to 1.28); b) catching small objects (AdjOR
0.93, 95% CI 0.74 to 1.17); c) reaching above shoulder
level (AdjOR 0.85, 95% CI 0.68 to 1.08); d) standing
up from a chair (AdjOR 0.85, 95% CI 0.70 to 1.03). In
contrast, four limitations remained independently associated with significantly lower odds of going outdoors
frequently (figure 2). Limitations with a) walking (AdjOR
0.23, 95% CI 0.18 to 0.30); b) climbing stairs (AdjOR 0.54,
95% CI 0.42 to 0.70); c) bending (AdjOR 0.73, 95% CI
0.60 to 0.88) and d) carrying (AdjOR 0.75, 95% CI 0.62 to
0.91). Overall, 65.8% of the participants within the total
population reported at least one of these four limitations,
a proportion that was only slightly but significantly lower
(60.5%; p<0.001) among the subgroup of participants
going outdoors frequently.
A hierarchy was apparent within these four limitations as participants reporting only one limitation most
often had limitations with bending (70.4%), whereas
those with two limitations, most often reported limitations with bending and carrying (81.7%), and those with
three limitations most often reported limitations with
bending, carrying and climbing stairs (52.7%). Based
on these results, participants reporting limitations with
bending and/or carrying but not with climbing stairs and
walking (44.8% of the total sample) were considered as
having mild physical limitations, whereas those reporting
limitations with stairs and/or walking (19.4% of the total
sample) were considered as having severe physical limitations in further analyses. This classification was further
supported by results from bivariate analyses that showed
stronger associations with going outdoors frequently for
severe compared with mild physical limitations.
In subgroups analyses, 77.8% of the participants with
mild limitations reported going outdoors frequently, vs
44.6% of those with severe limitations. These latter were
older, had a worse overall health and psychological status
as well as a weaker social network than those with mild
limitations (online supplementary table 2).
Results from multivariate analyses
In the total population (table 2), results from multivariate analysis showed that going outdoors frequently was
less likely in participants who reported limitations with
walking (AdjOR 0.24, 95% CI 0.18 to 0.31) and limitations
with climbing stairs (AdjOR 0.61, 95% CI 0.47 to 0.80),
as well as those within the older age group (78–82 years,
Spaltenstein J, et al. BMJ Open 2020;10:e034248. doi:10.1136/bmjopen-2019-034248
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with mild and severe physical limitations, respectively.
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Going outdoors
frequently?
Total population Yes (N=2528; No (N=891;
(N=3419) (100 %) 73.9%)
26.1%)

Unadjusted OR
(95% CI)

P value

59.5

58.4

62.7

0.83 (0.71 to 0.97)

0.022

 78-82 years (wave 1)

34.6

24.1

26.8

(ref)

<0.001

 73-77 years (wave 2)

30.0

32.8

32.1

0.90 (0.75 to 1.08)

 68-72 years (wave 3)

35.5

43.1

41.1

0.57 (0.48 to 0.69)

Higher education (%)

44.0

47.1

35.1

1.65 (1.41 to 1.93)

<0.001

 None

23.8

26.0

17.6

(ref)

<0.001

 One

30.6

31.8

27.2

0.79 (0.63 to 0.99)

 Two or more

45.6

42.2

55.2

0.51 (0.42 to 0.63)

Vertigo (%)

10.3

8.2

16.2

0.46 (0.37 to 0.58)

<0.001

Dyspnoea (%)

17.2

13.0

29.1

0.36 (0.30 to 0.44)

<0.001

Pain (%)

61.9

58.2

72.2

0.54 (0.45 to 0.63)

<0.001

Urinary incontinence (%)

14.4

12.3

20.3

0.55 (0.45 to 0.68)

<0.001

Falls (%)

19.0

17.2

24.4

0.64 (0.53 to 0.77)

<0.001

Depressive feelings (%)

25.6

20.5

40.2

0.38 (0.32 to 0.45)

<0.001

Insecurity in the street (%) 37.0

33.7

46.7

0.58 (0.49 to 0.68)

<0.001

Fear of falling (%)

50.6

45.1

65.3

0.44 (0.38 to 0.52)

<0.001

87.6

90.3

79.7

2.40 (1.91 to 2.94)

<0.001

Cognitive complaints (%) 29.3

25.9

38.7

0.55 (0.47 to 0.65)

<0.001

Living alone (%)

42.9

42.2

44.9

0.89 (0.77 to 1.04)

0.162

Dense social network (%) 25.3

28.3

16.5

2.00 (1.61 to 2.48)

<0.001

High-quality social
network (%)

59.9

48.0

1.62 (1.39 to 1.89)

<0.001

7.8

5.5

1.45 (1.05 to 2.01)

0.025

1.47

1.81

0.81 (0.45 to 1.46)

0.485

Characteristics (mean) (%)
Sociodemographic Female (%)
Age groups by cohort
wave (%)

Health

Psychological

Comorbidities (%)

Optimism, quality of life in
a year (%)
 The same or better
Social network

56.8

7.2
 New emotional
relationship (%)
 Death of the spouse or 1.56
partner (%)
Refer to ‘Methods’ section for detailed definition of the characteristics.
ORs and p values from unadjusted logistic regression analysis.

AdjOR 0.73, 95% CI 0.59 to 0.92), those reporting depressive feelings (AdjOR 0.58, 95% CI 0.47 to 0.70), dyspnoea
(AdjOR 0.60, 95% CI 0.48 to 0.75) and fear of falling
(AdjOR 0.75, 95% CI 0.62 to 0.91). In contrast, those
living alone (AdjOR 1.30, 95% CI 1.08 to 1.56), reporting
a dense (AdjOR 1.57, 95% CI 1.26 to 1.96) or a high-
quality social network (AdjOR 1.28, 95% CI 1.06 to 1.53)
had increased odds of going outdoors frequently. None
of the interactions between the physical limitations and
the different covariates achieved statistical significance.
In subgroup analyses, a different set of variables was associated with going outdoors frequently in participants with
Spaltenstein J, et al. BMJ Open 2020;10:e034248. doi:10.1136/bmjopen-2019-034248

mild versus severe physical limitations. Among the former,
a significant association with higher education (AdjOR
1.30, 95% CI 1.00 to 1.70) appeared, whereas older age and
a high-quality social network were no longer significantly
associated with going outdoors frequently. Among participants with severe physical limitations, the odds of going
outdoors frequently were significantly decreased when
reporting dyspnoea (AdjOR 0.67, 95% CI 0.48 to 0.93),
urinary incontinence (AdjOR 0.67, 95% CI 0.46 to 0.97),
depressive feelings (AdjOR 0.67, 95% CI 0.48 to 0.93) or
cognitive complaints (AdjOR 0.66, 95% CI 0.47 to 0.93). In
contrast, having a new emotional relationship was associated
5
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Table 1 Characteristics of the study population and comparisons between participants going outdoors frequently or not
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with more than twofold higher odds of reporting going
outdoors frequently (AdjOR 2.52, 95% CI 1.18 to 5.38).
All three multivariate models presented a good fit of the
data (l-roc values from Hosmer-Lemeshow goodness-of-fit
test for model 1: 0.74, for model 2: 0.63 and for model 3:
0.62).

Sensitivity analyses
In the total population, similar results were obtained in
the sensitivity analyses that excluded participants with
missing MMSE. In the subgroup analysis among patients
with mild physical limitations, living alone and having a

Table 2 Results from multivariate logistic regression analyses that investigated associations of physical limitations,
sociodemographic, health, psychological and social network characteristics with ‘going outdoors frequently’ outcome
Total sample
(n=3171)
Adjusted OR
(95% CI)

Characteristics
Physical limitations
Sociodemographic

Psychological

Social network

Participants with severe†
limitations (n=627)

Adjusted OR
(95% CI)

Adjusted OR
(95% CI)

P value

P value

Limitations with walking

0.24 (0.18 to 0.31)

<0.001

–

–

–

–

Limitations with climbing stairs

0.61 (0.47 to 0.80)

<0.001

–

–

–

–

Age group
 68–72 years (wave 3)

Health

P value

Participants with mild*
limitations (n=1446)

(ref)

(ref)

(ref)

 73–77 years (wave 2)

0.99 (0.80 to 1.23)

0.945

–

–

–

–

 78–82 years (wave 1)

0.73 (0.59 to 0.92)

0.006

–

–

–

–

Higher education

–

–

1.30 (1.00 to 1.70)

0.049

–

–

Dyspnoea

0.60 (0.48 to 0.75)

<0.001

0.66 (0.47 to 0.92)

0.014

0.67 (0.48 to 0.93)

0.018

Urinary incontinence

–

–

–

–

0.67 (0.46 to 0.97)

0.033

Depressive feelings

0.58 (0.47 to 0.70)

<0.001

0.56 (0.42 to 0.73)

<0.001

0.67 (0.48 to 0.93)

0.017

Fear of falling

0.75 (0.62 to 0.91)

0.003

0.69 (0.53 to 0.91)

0.008

–

–

Cognitive complaints

–

–

–

–

0.66 (0.47 to 0.93)

0.018

Living alone

1.30 (1.08 to 1.56)

0.006

1.34 (1.03 to 1.75)

0.031

–

–

Dense social network

1.57 (1.26 to 1.96)

<0.001

1.40 (1.02 to 1.91)

0.037

–

–

High-quality social network

1.28 (1.06 to 1.53)

0.009

–

–

–

–

New emotional relationship

–

–

–

–

2.52 (1.18 to 5.38)

0.017

Refer to ‘Methods’ section for a detailed definition of the characteristics.
The following variables did not remain significantly associated with the ‘going outdoors frequently’ outcome in any of the three multivariate models and are not
shown in Table 2: limitations with bending, limitations with carrying, sex, comorbidity, vertigo, pain, falls, insecurity in the street, optimism, death of the spouse or
partner.
*Mild physical limitations: limitations in bending and/or carrying.
†Severe physical limitations: limitations in walking and/or climbing stairs.
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Figure 2 Mutually adjusted effect (OR) of the four types of physical limitations significantly associated with going outdoors
frequently.
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DISCUSSION
In the present study, about three-quarters of community-
dwelling adults aged 68–82 years reported going outdoors
frequently despite the presence of physical limitations in
a substantial proportion of them. Among individuals with
severe limitations, still almost half of them did go outdoors
frequently. Limitations with walking and climbing stairs
considerably decreased odds of reporting going outdoors
frequently but so did other variables such as depressive
feelings and fear of falling. On the contrary, social variables increased those odds and so did the fact of living
alone. Among individuals with severe limitations, cognitive complaints and urinary incontinence became significant in decreasing odds of going outdoors frequently.
This study provides a unique detailed picture of the
interplay between physical limitations, an extensive
set of health and social covariates, and the likelihood
of reporting frequent outdoor mobility. As hypothesised, only some physical limitations (ie, limitations with
walking, climbing stairs, carrying and bending) had an
independent negative association with going outdoors
frequently. Ability to walk and to climb stairs are essential to allow outdoor mobility, whereas limitations with
bending and carrying may indicate balance and strength
impairments, respectively, that can both negatively influence outdoor mobility. However, when adjusting for
sociodemographic, health, psychological and social characteristics in multivariate analyses, only limitations with
walking and limitations with climbing stairs remained
associated with lower odds of going outdoors frequently.
These results suggest that limitations with bending and
carrying may be early signs of impending physical limitations, but other risk factors account for their effect on
outdoor mobility restriction. Previous studies found
that physical limitation with bending was the first physical limitation to be encountered, followed by difficulty
with lifting,24 25 whereas physical limitations with walking
and stairs are considered as more severe.26 Overall, these
results suggest that interventions designed to promote
activity and frequent outdoor mobility should also incorporate strength, endurance and balance training to
enhance walking.
Another original finding of this study is to highlight
that stratifying the analyses by the severity of physical
limitations modifies the factors associated with going
outdoors frequently. To our knowledge, this has not
yet been studied in such details so far. In the present
study, most protective factors were no longer significant
when restricting the analyses to individuals with severe
limitations. In contrast, other variables such as cognitive
Spaltenstein J, et al. BMJ Open 2020;10:e034248. doi:10.1136/bmjopen-2019-034248

complaints and urinary incontinence that were not associated with outdoors mobility in the total population or
among individuals with mild limitations, did become
significant in those with severe limitations. Thus, attempts
should be made to better tailor public health interventions to individual’s specific physical limitations.
In contrast, depressive feelings significantly decreased
the odds of going outdoors frequently in the total population as well as in participants with mild and severe limitations. This highlights the importance to address this
issue when promoting outdoor mobility, all the more as
depression is common and often underdiagnosed among
older adults.27 28 This study highlights further reasons to
address this issue even if the cross-sectional design of the
analysis prevents determining whether depressive symptoms could be a cause or a consequence of restricted
outdoor mobility.
When targeting older persons with mild physical
limitations, our results suggest that a specific emphasis
should be placed on fear of falling. Other studies also
observed similar negative associations between fear of
falling, mobility and outdoor activity.11 29 Interventions
that effectively address fear of falling, such as exercise,30
may be considered in this specific subgroup whereas they
might not be a priority target for older people with more
pronounced physical limitations.
Indeed, among older people with severe physical
limitations, results highlight the potential importance of
addressing urinary incontinence as it was associated with
significantly lower odds of going outdoors frequently.
Previous studies indeed linked incontinence to restricted
mobility31 or homebound status,32 but did not describe
whether this association varied according to the severity
of physical limitations. These results lend further support
to improving the management of urinary incontinence,
as well as interventions to better adapt outdoor environment, such as easily accessible public toilets.
Similarly, among individuals with severe limitations,
those with cognitive complaints had further decreased
odds of reporting frequent outdoor mobility. A potential explanation is that going outdoors with severe physical limitations probably requires significant cognitive
resources (use of walking aids, managing breaks, gait, and
balance, finding one’s way). This result extends previous
findings6 that also observed this association.
Another significant contribution of the current study is
to further highlight the importance of the social dimension as a potential protective factor for frequent outdoor
mobility. Results suggest that, besides the living condition,
both the quality and the density of the social network
may independently play a role. Again, the strength of
the association between these social variables and going
outdoors frequently varied according to the severity of
physical limitations. Indeed, the positive associations of
living alone and of a dense social network with going
outdoors frequently was observed in the total population
as well as in participants with mild limitations, but no
longer in those with severe limitations. This observation
7
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dense social network were no longer significantly associated with going outdoors frequently, although their ORs
were similar to those presented in table 2. Results were
essentially similar in the subgroup with severe limitations,
except for urinary incontinence that was no longer significant but also had similar OR.

Open access

Strengths and limitations
This study has several strengths such as its population-
based sampling with participants being representative34 of
that population, the large sample included in the analyses
allowing for high statistical power, detailed information
on the type of physical limitations and on an extensive
set of relevant covariates, including different components
of social network. This made analyses stratified by the
severity of physical limitations possible, thus providing
unique information and a more detailed understanding
of the interplay between health and social factors that
potentially mediate outdoors mobility.
As a limitation, information on MMSE score was missing
in 374 (out of 3419) participants. However, results from
the sensitivity analyses excluding participants with missing
MMSE score did not modify the results within the total
sample.
Additional limitations were the cross-sectional design
that did not allow to assess causality and the use of self-
reported data that might be less reliable than objective
measurements.
Finally, the exclusion of subjects with answers by proxy
and those with MMSE score below 18 precludes from
generalising the findings to older persons with moderate-
to-severe cognitive impairment.

CONCLUSION
This study highlights factors that are potentially important
in maintaining frequent outdoors mobility (social
network), as well as factors likely to threaten it (physical
limitations, fear of falling, depressive feelings, cognitive
complaints, urinary incontinence). It points to different
factors according to the severity of physical limitations and
suggests that interventions aiming to promote outdoor
mobility and active ageing should be designed accordingly. Further longitudinal studies are needed to establish
the direction and causality of observed associations.
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