1% £

Jyvaskylan yliopiston julkaisuarkisto I
Jywiskyld University Digital Archive UNIVERSITY OF JYVASKYLA

This is an electronic reprint of the original article.
This reprint may differ from the original in pagination and typographic detail.

Author(s): Portegijs, Erja; Rantakokko, Merja; Mikkola, Tuija; Viljanen, Anne; Rantanen, Taina

Title: Association between physical performance and sense of autonomy in outdoor
activities and life-space mobility in community-dwelling older people

Year: 2014

Version:

Please cite the original version:
Portegijs, E., Rantakokko, M., Mikkola, T., Viljanen, A., & Rantanen, T. (2014).
Association between physical performance and sense of autonomy in outdoor
activities and life-space mobility in community-dwelling older people. Journal of the
American Geriatrics Society, 62(4), 615-621. https://doi.org/10.1111/jgs.12763

All material supplied via JYX is protected by copyright and other intellectual property rights, and
duplication or sale of all or part of any of the repository collections is not permitted, except that
material may be duplicated by you for your research use or educational purposes in electronic or
print form. You must obtain permission for any other use. Electronic or print copies may not be
offered, whether for sale or otherwise to anyone who is not an authorised user.



Physical performance and sense of autonomy in outdoor activities were associated with

life-space mobility in community-dwelling older people

Erja Portegijs®, PhD, Merja Rantakokko®, PhD, Tuija M Mikkola®, PhD, Anne Viljanen®,

PhD, Taina Rantanen®, PhD

* Gerontology Research Center and Department of Health Sciences, University of Jyvaskyla,

Finland

Corresponding author: Erja Portegijs Alternate: Merja Rantakokko
Phone: +358404814347 +358408053589

Email: erja.portegijs@jyu.fi merja.rantakokko@jvyu.fi
Postal Address: Gerontology Research Center and Department of Health Sciences

P.O. Box 35 (viv)

FI-40014 University of Jyviaskyl4, Finland

Running head: Physical performance, autonomy and life-space

This work was supported by Academy of Finland (future of living and housing program
ASU-LIVE; grant number 255403) and (grant number 251723 to [AV]); and Finnish Ministry
of Education and Culture. Gerontology Research Center is a joint effort between University

of Jyviskyld and University of Tampere.



ABSTRACT

Objectives. We studied the relationship between physical performance and sense of
autonomy in outdoor activities with life-space mobility in community-dwelling older people.
Life-space mobility - the spatial area a person purposefully moves through in daily life -
reflects a person’s actual mobility and correlates with quality of life in older people. Life-
space mobility may depend on a person’s physical capabilities but also his/her psychosocial
situation e.g. the perception of control over one’s life (sense of autonomy).

Design. Cross-sectional analyses of baseline data of the “Life-space mobility in old age”
cohort study

Setting. Structured interviews in participants’ home.

Participants. Community-dwelling older people aged 75-90 years (N=848).
Measurements. Sense of autonomy outdoors (subscale of Impact on Participation and
Autonomy questionnaire), life-space mobility (Life-Space Assessment; University of
Alabama, Birmingham Study of Aging), and short physical performance battery.

Results. The median score for life-space mobility was 64.0. In linear regression models,
poorer physical performance and more limited sense of autonomy were independently
associated with more restrictions in life-space mobility; explaining about one third of the
variation in life-space mobility. Physical performance also had an indirect effect on life-space
mobility through sense of autonomy outdoors. Subgroup analyses of 5-year age-groups and
gender revealed that the associations were somewhat stronger in women and the oldest age-
group.

Conclusion. Physical performance and sense of autonomy in outdoor activities explained a
substantial portion of the variation in life-space mobility in relatively healthy older people.

Thus physical and psychosocial aspects play a role in maintaining mobility in old age.
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INTRODUCTION

Mobility in its broadest sense includes weight bearing movements as well as use of a vehicle.
Life-space mobility refers to the size of the spatial area (bedroom, home, outside home,
neighborhood, town, distant locations) a person purposely moves through in daily life and to
the frequency of travel within a specific time and the need for assistance for that travel.'
Thus, it reflects the actual performance of mobility activities in daily life. When the demands
of the environment exceed the capabilities of a person, actual performance of the activity is
likely to be reduced (avoidance behavior).2'4 If a person is able to compensate for a deficit 56
e.g. by using assistive devices or personal assistance, the life-space area and the frequency of
travel may be maintained. Adapting compensatory strategies reflects decreased capability or
pre-clinical disability, but at the same time such adaptations may post-pone changes in the

frequency or distance of mobility patterns "*

In older people, restrictions in perceived participation have been reported most frequently for
outdoor mobility.” Outdoor activities are activities that that take place outside of the home,
they may occur in the near vicinity or over a larger life-space area. Sense of autonomy in
outdoor activities is optimal when a person perceives full control over the decision making of
where, when and how to go outdoors.”'” In this paper, sense of autonomy refers to sense of
autonomy in outdoor activities as assessed with the autonomy outdoors subscale of the
Impact on Participation and Autonomy scale. Available resources (e.g. transportation, social
support) may compensate for functional deficits, while barriers in the physical or
psychosocial environment may limit sense of autonomy even in persons with good physical
functioning.'"'? The need for assistive devices or personal assistance in activities may

. . . -, 10.12
compromise a person’s sense of autonomy, although it does not necessarily exclude it." ™



Physical ability, measured objectively by balance and walking tasks, is a component of life-

e 1,13,14
space mobility."'*

Physical performance and sense of autonomy are related to each other
1915 "but do not overlap completely, nor does the absence of one discount the possibility of
the other. The relationship between life-space mobility and sense of autonomy has, to our
knowledge, not been studied before. Other psychosocial factors, such as depressive

symptoms, have been shown to be associated with life-space mobility."'*'*

Intuitively, a
more limited sense of autonomy would be expected to coincide with more restrictions in life-
space mobility. Restrictions in life-space mobility refer to moving through smaller life-space
areas, lowering frequencies of travel and/or increased need for assistance in the travels.
However, a person may travel long distances without having complete control over when and
where they travel, for example when being taken to a medical appointment. Studying the

combination of physical performance and sense of autonomy in outdoor activities may

provide insight in mechanisms underlying restrictions in life-space mobility in older people.

With increasing age, the functioning of multiple body systems declines, gradually or as a
result of catastrophic events (e.g. illnesses or injuries), leading to higher prevalence of
functional limitation.'® Higher age and female gender have been associated with more
restrictions in life-space mobility.""'*'* This association may be explained partly by age- and
gender differences reported in determinants of life-space mobility, such as physical and

i L 1,13,14,1
cognitive function '**17

and availability of resources, such as availability and use of a
car."" Limitations in sense of autonomy are more prevalent in women and older age-
groups.9 It is unclear whether age and gender affect only the levels of functioning or whether
age and gender also affect the associations between physical performance, sense of

autonomy, and life-space mobility. In addition, it is possible that with increasing age,

different aspects of physical performance become more important for life-space mobility.



Our aim was to determine whether the short physical performance battery (SPPB), and its
subscales, and sense of autonomy in outdoor activities have an independent relationship with
life-space mobility in community-dwelling older men and women. We hypothesized that
sense of autonomy partly depends on physical performance, but that life-space mobility
depends both on physical performance as well as sense of autonomy. We also hypothesized
that these associations may differ according to age and gender. Indicators of health and
function, transportation, depressive symptoms and education were taken into account as

potential confounders.



METHODS

Study design and recruitment

These are cross-sectional analyses of baseline data of the “Life-space mobility in old age”
(LISPE) cohort study in community-dwelling, 75-90-years-old people, living in the
municipalities of Muurame and Jyviskyld in central Finland. The study methods, including
non-respondent analyses, have been published previously.” In summary, a random sample of
2 550 was drawn from the population register. These persons were informed with a letter
about the study, after which they were interviewed by phone to determine eligibility. Those
living independently, able to communicate, residing in the recruitment area and willing to
participate were considered eligible for participation in the study. Baseline data (N=848)
were collected during an interview in participant homes using computer-assisted personal
interviewing. Participants signed an informed consent form at the start of the face-to-face
interview. LISPE was approved by the Ethical Committee of the University of Jyviskyla,

Finland.

Measures

Life-space mobility was measured with the 15-item University of Alabama at Birmingham
Study of Aging Life-Space Assessment.' For each life-space level (bedroom, other rooms,
outside home, neighborhood, town, beyond town), participants were asked how many days a
week they attained that level during the preceding 4 weeks and whether they needed help
from another person or from assistive devices. The following measures were calculated: 1)
Independent life-space, indicating the highest level of life-space attained without help from
any devices or persons (range 0-5), and 2) Life-space mobility, a composite score which
reflects distance, frequency and independence of movement (range 0-120). For both

measures, higher scores indicate a larger life-space.



Lower-limb physical performance was objectively assessed by the Short Physical
Performance Battery (SPPB).21 The battery comprises three tests that assess standing balance,
walking speed over 2.44 meters, and timed chair rises (five times). Each task is rated from 0
to 4 points according to established age- and gender-specific cut-off points.?'** A sum score
was calculated (range 0-12) when at least two tests were completed. Higher scores indicate

better performance.

24 . . . .
324 is a validated questionnaire

The Impact on Participation and Autonomy questionnaire >
designed to assess perceived autonomy and participation in various clinical and older
populations. For this study, only the domain “autonomy outdoors” was used. Participants
were asked to rate perceived chances in 1) visiting relatives and friends, 2) making trips and
traveling, 3) spending leisure time, 4) meeting other people, and 5) living life the way they
want. The response categories ranged from 0 (very good) to 4 (very poor). A sum score for

sense of autonomy in outdoor activities was calculated (range 0-20); higher scores indicate

more limitations.

Confounders

The demographic variables age and gender were derived from the national register. All other
variables were obtained using self-report questionnaires. Participants were asked to report
their total number of years of education. Type of neighborhood (urban vs. rural) and
housing (apartment block, row house, and semi-detached or detached house) were
determined based on observation by the interviewers. The frequency of use of different

transportation modes was assessed. Participants were categorized based on frequent use (at



least few times a month) of the following transportation modes 1) car driving, 2) car

passenger, 3) public transportation, or 4) other (e.g. taxi or Special Transportation Service).

Self-reported number of chronic diseases was calculated from a list of 22 physician
diagnosed chronic diseases (asthma, COPD, chronic bronchitis, myocardial infarction,
coronary heart disease, heart failure, hypertension, stroke, thrombosis, rheumatic arthritis,
osteoarthritis, chronic back pain or problems, chronic neck pain or problems, cataract (not
surgically repaired), glaucoma, macular degeneration, hearing disorders, diabetes mellitus,
malignant cancer, Parkinson’s disease, Alzheimer or dementia, depression or other
psychiatric disorder) and an additional open-ended question about any other physician
diagnosed chronic conditions. The relevance of diseases reported in the open question was
checked by a physician. Perceived difficulty in walking 2 km (no/some/a great deal of
difficulty/unable) was assessed, reflecting the abilities of a person in relation to the
environment he or she moves through. Depressive symptoms were assessed with the 20-item
self-report Centre for Epidemiologic studies Depression Scale (range 0-60, higher scores

indicate more depressive symptoms).

Statistical analyses

Participants with missing SPPB scores (n=9; due to temporary medical condition, wheel chair
use, severely impaired sight, lack of suitable chair or unwillingness to cooperate) were
excluded from the analysis. Analyses were performed first for all participants, then separately
for men and women, and for 5-year age-groups. Group differences were tested with Mann-
Whitney U, Kruskal-Wallis, and Chi*-tests. Spearman correlation coefficients (rs) were
calculated for relationships between life-space measures, SPPB and sense of autonomy

outdoors, and potential confounders. To simultaneously study the strength and direction of



associations of the factors influencing life-space mobility as well as their interrelations, we
constructed a path analysis model® using the LISREL 8.72 program (Scientific Software
International, Inc, Lincolnwood, IL). To study the effect of confounding variables crude and
adjusted linear regression analyses were used to explain the variation in life-space mobility.
SPPB (model 1) and sense of autonomy (model 2) scores were included in the models,
separately and combined (model 3). Covariates (except for neighborhood and type of housing
due to no or very week correlation (rs<.10) with main dependent and independent variables)
were entered into combined models one at a time to provide insight in underlying
mechanisms. Only crude (model 1-3) and fully adjusted (model 4) models are shown.
Additionally, supplementary analyses (crude regression models) were conducted for SPPB
subscales, separately and combined with sense of autonomy. IBM SPSS Statistics 20 was
used for statistical analyses, and statistical significance was set at P<.05. Participant

characteristics are depicted with medians and interquartile ranges (IQR).
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RESULTS

Participant characteristics

The median score life-space mobility score was 64 (on a scale of 0 to

120), median SPPB score was 10 (on a scale of 0 to 12) and median sense of autonomy was 6
(on a scale of 0-20). Sixty-two percent of the sample was women. The median age was 80.4
years (IQR 7.4) and the number of chronic diseases 4.0 (IQR 3.0). Table 1 shows the
participant characteristics by gender and 5-year age-groups. Women (80.8 (IQR 7.8) years)
were somewhat older than men (76.6 (IQR 6.7) years; p=.003). Women and those in the
oldest age-group, had poorer health and functioning, less education, and drove a car less

frequently.

Correlational analyses

Poorer physical performance was associated with more limited sense of autonomy (rs=-.34;
Table 2). Poorer physical performance (rs=.43 and rs=.43) and more limited sense of
autonomy (rs=-.44 and rs=-.41) were associated with more restrictions in life-space mobility
and a smaller independent life-space area, respectively. Correlation coefficients were
somewhat higher in women and the oldest age-group compared to men and younger age-
groups. Additionally, those with an independent life-space area that was restricted to the
neighborhood level had significantly poorer SPPB scores (8.0 (IQR 4.0), vs. 11.0 (IQR 3.0))
and more limited sense of autonomy (8.0 (IQR 5.0), vs. 5.0 (IQR 4.0)) than those whose life-

space mobility extended to the town level or beyond (Figure 1).

The constructed path analysis model was saturated and fitted the data perfectly (Figure 2)
confirming our hypothesis on the dependence of life-space mobility on physical performance

and sense of autonomy, and the dependence of sense of autonomy on physical performance.

11



SPPB and sense of autonomy, explained 32% of the variation in life-space mobility. Poorer
SPPB scores (=.49 (SE=.03)) and more limited sense of autonomy (f=-.31 (SE=.03)) were
directly associated with more restrictions in life-space mobility. In addition, poorer SPPB
scores were associated with more limited sense of autonomy (f=-.40 (SE=.03)), through
which they had an indirect association with restrictions in life-space mobility (f=-.12

(SE=.02)).

The linear regression models provided parallel results about the associations between SPPB
scores, sense of autonomy and life-space mobility (Table 3). In the regression model, all
associations remained statistically significant after adjustment for age, gender and other
covariates. The fully adjusted model (model 4) explained 51% of the variation in life-space
mobility. The supplementary analyses showed that the SPPB scores in all subscales

significantly explained the variation in life-space mobility (f=.19-25 p<.001).

Subgroup analyses based on age and gender

The linear regression models for the subgroups revealed results parallel to those comprising
the total sample. SPPB and sense of autonomy, separately and combined, significantly
explained the variation in life-space mobility (Table 3). SPPB remained highly significant in
the fully adjusted models (p<0.001). The contribution of sense of autonomy to the variation
in life-space mobility became non-significant in the youngest (75-79 years-old; p=.116),
while it remained statistically significant in men (p=.022), women (p=.003) and the older
age-groups (80-84 years-old, p=.039; and 85+ years-old, p=.001). This attenuation was not
due to a single variable, as the association remained significant in the models including one

covariate at a time.
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The supplementary analyses showed that in the age- and gender-based subgroups (except in
women), the SPPB subscales did not equally contribute to the variation in life-space mobility.
In men, the SPPB-chair test contributed less to the variation in life-space mobility (f=.14
p=.022 vs. B=.20 and p=.24 p<.001 for walking and balance, respectively); this association
became non-significant when sense of autonomy was included in the model. Similarly, in the
youngest age-group, the SPPB-balance test result contributed less to the variation in life-
space mobility (f=.13 p=.014 vs. f=.17 p=.003 and p=.25 p<.001 for walking and chair rise,
respectively); this association became non-significant when sense of autonomy was included
in the model. In the middle age-group, the SPPB-walking test contributed most to the
variation in life-space mobility (f=.25 p<.001 vs. p=.17 p=.009 and p=.16 p=.018 for balance
and chair rise, respectively); this association remained significant also when sense of
autonomy was added. In the oldest age-group, the SPPB-balance test contributed most to the
variation in life-space mobility (f=.31 p<.001 vs. f=.16 p=.064 and p=.21 p=.008 for walking
and chair rise, respectively); this association remained significant in the model including
sense of autonomy. The SPPB-walking test did not explain the variation in life-space

mobility in either model.
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DISCUSSION

In older people, physical performance and sense of autonomy in outdoor activities together
explained about one third of the variation in life-space mobility. Physical performance had a
direct as well as an indirect effect, through sense of autonomy, on life-space mobility. Sense
of autonomy also had an independent effect on life-space mobility. When adjusting for other
variables, sense of autonomy explained less of the variation in life-space mobility, especially
in men and the youngest age-group. Furthermore, it seemed that the relative importance of
both physical performance and sense of autonomy increased for life-space mobility in the
older age-groups and in women, among whom functional impairments or adverse health
conditions become more prevalent. Potentially, compensation strategies enabling mobility
and sense of autonomy fail with increasing age and the accumulation of functional

impairments.

Life-space mobility assesses the area through which a person moves irrespective of the mode
of transportation.' Moving though a larger life-space area is likely to create greater reliance
on other modes of transportation than walking.'® However, physical performance is relevant
also in this context as the ability to walk safely is a pre-requisite to getting outdoors
independently *® and to being able to drive a car or use public transportation. In concordance
with previous studies, lower-limb physical performance, as measured with the SPPB, was
associated with life-space mobility.""'*'* In contrast to a previous study ', in our study gait
speed did not have the strongest relationship with life-space mobility; the contribution of the
SPPB subscales differed across gender and age-group. Differences in SPPB score variability
in the gender and age-groups may partly explain this phenomenon. However, it is possible
that with increasing age, different aspects of physical performance become more important

for life space mobility.
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The questionnaire on sense of autonomy in outdoor activities includes common social
activities.'” These activities may occur in the near vicinity of the home or further away.
Whether a person perceives autonomy in these situations depends on individual as well as
environmental characteristics.”'° We found that more limited sense of autonomy in outdoor
activities was associated with more restrictions in life-space mobility. In accordance with
previous literature, only part of the variation in sense of autonomy was explained by the
differences in physical performance.'®"® In our study, the association between sense of
autonomy and life-space mobility was weaker in men and the youngest age-group. In these
groups, the variation in the sense of autonomy scores was limited; in general, showing greater
sense of autonomy. The more frequent car use in younger persons and men, particularly as
driver, may play a role. Owning a car and being able to drive increases objective and
subjective participation and sense of autonomy in older people,'’ and is associated with a
larger life-space area.'® In our models, adjustment for frequent car use did not eliminate the
relationships found. In concordance with previous literature, life-space mobility, SPPB score
and sense of autonomy declined with increasing age."*'>'* Adjusting for age in the
regression models, did not materially change the associations between physical performance,
sense of autonomy and life-space mobility. However, we found that the associations were

slightly stronger in the oldest age-group.

Our participants were rather well-functioning community-dwelling older people. Intuitively,
the relationships should be stronger if more frail older people were included. Consequently,
our results may underestimate the associations; however, this should be studied in the future.
Potentially, a more demanding test for physical function and/or a more discriminative

assessment for sense of autonomy could have increased the variability among our study

15



participants. Our study had sufficient power to do sub-group analyses and multivariate
regression analyses. In addition, a strength of our study was the high data quality with very
few missing responses due to computer-assisted personal interviewing in the participant’s

home.

Conclusions

Being able to go outdoors is an important factor in maintaining physical and mental health as
well as for quality of life and well-being in community-dwelling older people."'"*7°
Restrictions in life-space mobility probably coincides with giving up valued activities (e.g.
participating in out-of-home activities, including visiting friends and accessing community
amenities). With increasing age, older people spend more time in and around their own home.
It is important to obtain insight into the mechanisms underlying restrictions in life-space
mobility. This study shows that physical as well as psychosocial aspects are important to
maintain life-space mobility in relatively healthy older people. Furthermore it seemed that the
relative importance of physical performance and sense of autonomy in outdoor activities
increased when more functional limitations become prevalent. Further study is needed to
confirm the relationships found also in populations of more frail older people. In addition,

longitudinal studies are needed to determine the cause and effect relationships between these

factors.

16



ACKNOWLEDGMENTS

We thank Markku Kauppinen for his statistical support and contribution in data management.
This work was supported by Academy of Finland (future of living and housing program
ASU-LIVE; grant number 255403) and (grant number 251723 to [AV]); and Finnish Ministry
of Education and Culture. Gerontology Research Center is a joint effort between University

of Jyviskyld and University of Tampere.

Conflict of Interest: There is no conflict of interest regarding any of the authors.

Conflict of Interest Disclosures:

Elements of *Author 1 Author 2 Author 3 Author 4 Author 5
Financial/Personal EP MR TMM AV TR
Conflicts

Yes No Yes No Yes No Yes No Yes No
Employment or Affiliation X X X X X
Grants/Funds X X X X X
Honoraria X X X X X
Speaker Forum X X X X X
Consultant X X X X X
Stocks X X X X X
Royalties X X X X X

17



Expert Testimony X X X X X

Board Member X X X X X
Patents X X X X X
Personal Relationship X X X X X

Author Contributions: involved in concept and design of the study (EP, MR, TMM, AV,
and TR), data acquisition (EP, MR, AV, and TR), analyses and interpretation of data (EP),
drafting the manuscript (EP), critically revising the manuscript (MR, TMM, AV, and TR).

All authors have read and approved of the submitted manuscript.

Sponsor's Role: The sponsors had no involvement in the design, analyses and reporting of

the results.

18



REFERENCES

1. Baker PS, Bodner EV, Allman RM. Measuring life-space mobility in community-dwelling

older adults. J Am Geriatr Soc. 2003;51(11):1610-1614.

2. Lawton MP, Nahemow L. Ecology and aging process. In: Eisdorfer C, Lawton MP, eds.
The psychology of adult development and aging. Washington DC: American Psychology

Association; 1973:619-674.

3. Rantakokko M, Iwarsson S, Manty M, Leinonen R, Rantanen T. Perceived barriers in the
outdoor environment and development of walking difficulties in older people. Age Ageing.

2012;41(1):118-121.

4. Iwarsson S, Horstmann V, Carlsson G, Oswald F, Wahl HW. Person--environment fit
predicts falls in older adults better than the consideration of environmental hazards only. Clin

Rehabil. 2009;23(6):558-567.

5. Auger C, Demers L, Gelinas I, Miller WC, Jutai JW, Noreau L. Life-space mobility of
middle-aged and older adults at various stages of usage of power mobility devices. Arch Phys

Med Rehabil. 2010;91(5):765-773.

6. Baltes PB, Baltes MM. Psychological perspectives on successful aging: The model of
selective optimization with compensation. In: Baltes PB, Baltes MM, eds. Successful aging:
Perspectives from the behavioral sciences. Cambridge: Cambridge University Press; 1990:1-

34.

19



7. Manty M, Heinonen A, Leinonen R, et al. Construct and predictive validity of a self-
reported measure of preclinical mobility limitation. Arch Phys Med Rehabil.

2007;88(9):1108-1113.

8. Pine ZM, Gurland B, Chren MM. Use of a cane for ambulation: Marker and mitigator of
impairment in older people who report no difficulty walking. J Am Geriatr Soc.

2002;50(2):263-268.

9. Wilkie R, Peat G, Thomas E, Croft P. The prevalence of person-perceived participation

restriction in community-dwelling older adults. Qual Life Res. 2006;15(9):1471-1479.

10. Cardol M, de Haan RJ, van den Bos GA, de Jong BA, de Groot 1J. The development of a
handicap assessment questionnaire: The impact on participation and autonomy (IPA). Clin

Rehabil. 1999;13(5):411-419.

11. Levasseur M, Desrosiers J, St-Cyr Tribble D. Do quality of life, participation and
environment of older adults differ according to level of activity? Health Qual Life Outcomes.

2008;6:30-7525-6-30.

12. Wilkie R, Peat G, Thomas E, Croft P. Factors associated with restricted mobility outside
the home in community-dwelling adults ages fifty years and older with knee pain: An
example of use of the international classification of functioning to investigate participation

restriction. Arthritis Rheum. 2007;57(8):1381-1389.

13. Al Snih S, Peek KM, Sawyer P, Markides KS, Allman RM, Ottenbacher KJ. Life-space

mobility in mexican americans aged 75 and older. J Am Geriatr Soc. 2012;60(3):532-537.

20



14. Peel C, Sawyer Baker P, Roth DL, Brown CJ, Brodner EV, Allman RM. Assessing
mobility in older adults: The UAB study of aging life-space assessment. Phys Ther.

2005;85(10):1008-1119.

15. Wilkie R, Peat G, Thomas E, Croft P. Factors associated with participation restriction in

community-dwelling adults aged 50 years and over. Qual Life Res. 2007;16(7):1147-1156.

16. Ferrucci L, Guralnik JM, Simonsick E, Salive ME, Corti C, Langlois J. Progressive
versus catastrophic disability: A longitudinal view of the disablement process. J Gerontol A

Biol Sci Med Sci. 1996;51(3):M123-30.

17. Bentley JP, Brown CJ, McGwin G,Jr, Sawyer P, Allman RM, Roth DL. Functional status,
life-space mobility, and quality of life: A longitudinal mediation analysis. Qual Life Res.

2012.

18. Shah RC, Maitra K, Barnes LL, James BD, Leurgans S, Bennett DA. Relation of driving
status to incident life space constriction in community-dwelling older persons: A prospective

cohort study. J Gerontol A Biol Sci Med Sci. 2012;67(9):984-989.

19. Bartley M, O'Neill D. Transportation and driving in longitudinal studies on ageing. Age

Ageing. 2010;39(5):631-636.

20. Rantanen T, Portegijs E, Viljanen A, et al. Individual and environmental factors
underlying life space of older people - study protocol and design of a cohort study on life-

space mobility in old age (LISPE). BMC Public Health. 2012;12:1018-2458-12-1018.

21. Guralnik JM, Simonsick EM, Ferrucci L, et al. A short physical performance battery
assessing lower extremity function: Association with self-reported disability and prediction of

mortality and nursing home admission. J Gerontol. 1994;49(2):M85-94.

21



22. Minty M, Sihvonen S, Hulkko T, Lounamaa A, eds. 1akkaiden henkiltiden
kaatumistapaturmat. opas kaatumisten ja murtumien ehk&isyyn. 2nd ed.

Kansanterveyslaitoksen julkaisuja; 2007.

www.ktl.fi/attachments/suomi/julkaisut/julkaisusarja_b/2007/2007b29.pdf:.

23. Cardol M, de Haan RJ, de Jong BA, van den Bos GA, de Groot 1J. Psychometric
properties of the impact on participation and autonomy questionnaire. Arch Phys Med

Rehabil. 2001;82(2):210-216.

24. Kanelisto K, Salminen A. IPA-kyselylomake valinnoista ja osallistumisesta
jokapdivaisessa elamassa :: Toimintakyvyn itsearviointimenetelmd aikuisille, joilla on
fyysisia toimintarajoitteita. Vol 76. Helsinki : Kelan tutkimusosasto,; 2011:34.

https://helda.helsinki.fi/bitstream/handle/10138/27476/ Selosteita76.pdf?sequence=14.

25. Joreskog KG SD. LISREL 8, users reference guide. . ; 1993.

26. Rantakokko M, Manty M, Rantanen T. Mobility decline in old age. Exerc Sport Sci Rev.

2013;41(1):19-25.

27. Shimada H, Ishizaki T, Kato M, et al. How often and how far do frail elderly people need

to go outdoors to maintain functional capacity? Arch Gerontol Geriatr. 2010;50(2):140-146.

28. Fujita K, Fujiwara Y, Chaves PH, Motohashi Y, Shinkai S. Frequency of going outdoors
as a good predictors for incident disability of physical function as well as disability recovery

in community-dwelling older adults in rural japan. J Epidemiol. 2006;16(6):261-270.

29. Kono A, Kai I, Sakato C, Rubenstein LZ. Frequency of going outdoors: A predictor of
functional and psychosocial change among ambulatory frail elders living at home. J Gerontol

A Biol Sci Med Sci. 2004;59(3):275-280.

22



30. Rantakokko M, Portegijs E, Viljanen A, Iwarsson S, Rantanen T. Life-space mobility and

quality of life among community-dwelling older people. J Am Geriatr Soc. 2013 (in press).

23



GRAPHICS

Figure 1. Median (interquartile range) short physical performance battery (range 0-12) and

sense of autonomy (range 0-20) scores in groups of maximal independent life-space.

Figure 2. The path analyses model explaining the variation in life-space mobility. In the
model, short physical performance battery (SPPB) and sense of autonomy significantly
explained the variation in life-space mobility. In addition, SPPB affected life-space mobility
also indirectly through sense of autonomy. Arrows indicate significant associations and their
directions between variables. Numbers show the maximum likelihood estimates of the path
coefficients for direct associations, standard errors are given in parenthesis. In addition, an
indirect association (f=-.40 (SE=.03); not shown) was found for physical performance
through sense of autonomy on life-space mobility. Coefficients are significant if they are
greater than two times the standard errors. Coefficient of determination (RZ) values indicate
the amount of variation in the dependent variables explained by the other variables. The

model was saturated and fitted the data perfectly (Chi-Square P=1.00).
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Life-space mobility
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}

Sense of autonomy
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Figure 2
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Table 1. Median (interquartile range) or percentage (n) of participant characteristics by gender and age-group.

Chronic diseases (n)

Centre for Epidemiologic studies Depression Scale (p)
(range 0-60)

Education (yrs)

Life-space mobility (p) (range 0-120)

SPBB (p) (range 0-12)

Sense of autonomy (p) (range 0-20)

Transportation Driver
Passenger
Public transport

Other

Men

(n=318)

4.0 (3.0)

8.0 (9.0)
9.0 (5.0)
72.0 (26.0)
10.0 (3.0)

5.0 (3.0)

77 (244)
17 (54)
3(10)

3(10)

Women

(n=521)

4.0 (3.0)

9.0 (10)
8.0 (5.0)
60.0 (28.3)
10.0 (3.0)

6.0 (5.0)

19 (99)
62 (325)
8 (42)

11 (55)

P

<.001*

<.001*
.004*
<.001*
.148%*

.005%*

<.001*

75-79yrs  80-84yrs  85-89yrs

(n=354)  (n=281)  (n=204) P

40(3.0) 403.0) 50(3.0 <001

8.0(8.3) 9.0(10.0) 10.5(9.0) <001
10.0(4.0) 8.0(5.0)  7.0(4.0) <.001"
74.0 (24.0) 64.0 (27.0) 54.0 (26.0) <.001}
11.0(3.0) 10.0(4.0) 10.0(3.0) .013"

50(4.0) 604.0) 7.0(5.0) <001t

52(185) 40 (113) 22 (45) <.001*
38 (135)  47(131)  55(113)
6 (21) 5(15) 8 (16)

4(13) 8 (22) 15 (30)
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Difficulty 2km walk

Maximal independent life-space

SPPB-Balance

SPPB-Walking

SPPB-Chair

No

Some

Great deal

Unable

Neighborhood or less

Town or unlimited

68 (217)
18 (56)
7(22)
8 (23)
17 (53)
83 (265)
721)
4 (13)
9 (28)
81 (256)
3(11)
11 (36)
20 (65)
65 (206)
19 (59)

18 (57)

52 (273)
23 (119)
8 (42)
17 (87)
35 (181)
65 (340)
10 (50)
4(23)
16 (81)
70 (367)
4(23)
10 (52)
19 (100)
67 (345)
20 (104)

19 (101)

<.001*

<.001%

019

923%

455

73 (259)
17 (60)
4(15)
6 (20)
14 (49)
86 (305)
4(15)
3(11)
8 (29)
85 (299)
2(8)
10 (35)
20 (71)
68 (240)
18 (63)

19 (66)

54 (152)
25 (70)
10 (28)
11 31)
30 (85)
70 (196)
9 (24)
6 (18)
15 (43)
69 (196)
5(13)
10 (28)
18 (50)
68 (190)
20 (57)

20 (55)

39(79) <.001%
22 (45)
10 (21)
29 (59)
49 (100) <.001*
51 (104)
16 (32) <.001*
3(7)
18 (37)
63 (128)
6 (12) .180*
12 (25)
22 (44)
60 (121)
26(53)  .174%

18 (37)
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3p 28(90) 29 (153) 32 (114)
4p 35(112) 29 (152) 31 (111)

NOTE: SPPB=Short Physical Performance Battery; * Mann Whitney U test; " Kruskal-Wallis test; i)(2-‘[est

28 (79)

32 (89)

25 (50)

31 (64)
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Table 2. Spearman correlation coefficients between short physical performance battery

(SPPB), sense of autonomy and life-space by gender and age-group.

Gender-specific Age-specific

Men Women  75-79 80-84 85-89

years years years
Autonomy*SPPB -27 -39 -22 -.34 -49
Life-space mobility* Autonomy -.32 -.49 -.29 -43 -.50
Life-space mobility*SPPB 33 .50 37 41 .54
Life-space mobility*SPPB-Balance .28 41 23 .35 A48
Life-space mobility*SPPB-Walking 28 45 .26 40 47
Life-space mobility*SPPB-Chair .26 41 35 .34 44
Independent life-space* Autonomy -33 -43 =27 -35 -49
Independent life-space*SPPB .29 .50 33 43 .54

NOTE: p<0.001



Table 3. Crude and fully adjusted linear regression models explaining life-space mobility

with short physical performance battery (SPPB) and/or sense of autonomy.

All
SPPB

Autonomy

Men
SPPB
Autonomy
Women
SPPB

Autonomy

75-79 years
SPPB
Autonomy
80-84 years
SPPB
Autonomy
85-89 years

SPPB

R2

24

.18

28

18

22

.30

Model 1

Beta

49

43

.53

42

47

.55

P

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

Model 2
R’> Beta P
22 <.001
14 <.001
ﬁ;s <;é01
26 <.001
-él <401
10 <.001
-éz <é01
19 <001
n;4 <é01
29 <.001

R’> Beta

32

24

.36

21

.29

38

Model 3

.36

-31

.35

-.25

39

-.33

.36

-.20

.36

-.30

.39

P

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

Sl

42

52

35

49

57

Model 4

Beta

22

=12

21

-12

24

-.12

22

-.08

22

-.12

27

<.001

<.001

<.001

<.001

<.001

.022

<.001

<.001

.003

<.001

<.001

116

<.001

<.001

.039

<.001

<.001
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Autonomy - - -54 <001 33 <001 -23 .001
"Adjusted for age, gender, number of chronic diseases, difficulty 2km walk, transportation,

depressive symptoms, and years of education
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Supplementary material

Table. Crude linear regression models explaining life-space mobility with short physical

performance battery (SPPB) subscales and/or sense of autonomy.

All 25
SPPB-balance
SPPB-walking

SPPB-chair

Autonomy

Men 21
SPPB-balance
SPPB-walking

SPPB-chair

Autonomy

Women 29
SPPB-balance
SPPB-walking

SPPB-chair

Autonomy

75-79 yrs 18

Model 1

Beta

25

18

.19

24

20

.14

21

23

21

<.001

<.001

<.001

<.001

<.001

<.001

.001

.022

<.001

<.001

<.001

<.001

<.001

.33

.26

38

21

Model 2

Beta

.19

.14

13

-31

.20

17

A1

-.24

.16

.19

13

-.32

<.001

<.001

<.001

<.001

<.001

<.001

<.001

.005

.069

<.001

<.001

<.001

<.001

.004

<.001

<.001
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SPPB-balance
SPPB-walking
SPPB-chair
Autonomy
80-84 yrs
SPPB-balance
SPPB-walking
SPPB-chair
Autonomy
85-89 yrs
SPPB-balance
SPPB-walking
SPPB-chair

Autonomy

22

.34

13

17

25

17

25

.16

31

.16

21

.014

.003

<.001

<.001

.009

<.001

018

<.001

<.001

.064

.008

.30

42

.10

A5

22

-.20

12

21

12

-.29

27

A3

.08

-.34

.050

.009

<.001

<.001

<.001

.060

.002

.067

<.001

<.001

<.001

118

.309

<.001
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