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SES and life-space mobility

Abstract

Obijectives. Life-space mobility describes the extent of community mobility of older
persons. The aim of this cross-sectional study was to examine the relationship between
socioeconomic status (SES) and life-space mobility and to investigate whether associations
might be explained by SES-related disparities in health and functioning. Methods. The
participants (n=848) were community-dwelling, aged 75-90. Education and occupation were
used to indicate SES. Life-Space Assessment (range 0-120) was used to indicate distance and
frequency of moving and assistance needed in moving. Results. People with low education had
lower life-space mobility scores than those with intermediate or high education: marginal means
63.5, 64.8 and 70.0 (p=0.003), respectively. SES-related health disparities, i.e. higher body mass
index, poorer cognitive capacity and poorer physical performance explained the association,
rendering it non-significant (marginal means 65.2, 65.3 and 67.5, p=0.390). Discussion. Low
SES and restricted life space mobility often coexist with overweight, reduced cognition, and
poorer physical performance.
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Introduction

Mobility, defined as the person’s ability to go where, when and how one wants to go
(Satariano et al., 2012) is a concept which describes movement in its broadest sense, including
walking, driving and using public or other forms of transportation. Life-space mobility is a
practical method to get an overall picture of how an older person is able to function in daily life
in his or her environment, including such aspects as how, where and when the person moves
around in his or her environment (Allman, Sawyer, & Roseman, 2006).

Life-space mobility refers to the spatial area through which a person purposely moves in
daily life, taking into account how often the person is mobile in the area and also the potential
need of assistance for doing so (Baker, Bodner, & Allman, 2003). It reflects the balance between
the person’s physiologic capacity and the features of the environment, which may either support
or restrict a person’s mobility, and consequently participation in society. Life-space mobility thus
represents the concrete activity of a person in his/her daily life and it includes all forms of
mobility, from walking in one’s home, taking a bus to a market or driving to another town to
visit a friend. At its most restricted a person’s life-space can be comprised of his or her bed or
bedroom and when completely unrestricted it can extend to areas outside the town one lives in
and even abroad.

Life-space mobility correlates with physical activity: unrestricted life-space has been
associated with higher objectively measured physical activity (Tsai et al., 2015) and restricted
life-space mobility with low physical activity (Portegijs, Tsai, Rantanen, & Rantakokko, 2015).
Unrestricted life-space mobility also correlates positively with quality of life (Rantakokko,
Portegijs, Viljanen, Iwarsson, & Rantanen, 2013) and active social participation (Barnes et al.,

2007). Restricted life-space has been, in turn, associated with several other negative health-
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related factors: poor physical performance, a reduced sense of autonomy (Portegijs, Rantakokko,
Mikkola, Viljanen, & Rantanen, 2014), depressive symptoms (Polku et al., 2015), declined
cognition (James, Boyle, Buchman, Barnes, & Bennett, 2011), and frailty (Xue, Fried, Glass,
Laffan, & Chaves, 2008).

Many of the factors associated with restricted life-space are similar to those observed in
the association between socioeconomic status (SES) and health and functioning: low SES
correlates with walking difficulties (Groffen et al., 2013; Koster et al., 2005; Melzer, Izmirlian,
Leveille, & Guralnik, 2001), poor physical functioning (Enroth, Raitanen, Hervonen, & Jylh4,
2013) and cognitive difficulties (Atti et al., 2010; Karp et al., 2004). Socioeconomic disparities,
meaning differences in health and functioning which are associated with educational attainment
or other socioeconomic measures (Adler & Newman, 2002) have been widely documented in
earlier studies. Socioeconomic status has repeatedly been shown to be a major contributor to
inequalities in health (Marmot & Bell 2012, Shavers 2007) and it also contributes to older
people’s opportunities to be physically active (Eronen, von Bonsdorff, Rantakokko, & Rantanen,
2012) and the actual physical activity levels (Hillsdon, Lawlor, Ebrahim, & Morris, 2008;
Tucker-Seeley, Subramanian, Li, & Sorensen, 2009).

To the authors’ knowledge no studies thus far have specifically addressed socioeconomic
disparities in life-space mobility. Earlier studies among older Mexican Americans (Al Snih et al.,
2012), older people living in Colombia and Brazil (Curcio et al., 2013) and older people living in
the US, both white and African-American, (Allman et al., 2006; Peel et al., 2005), suggest that
indicators of socioeconomic status and life-space mobility correlate. We hypothesized that
socioeconomic status is associated with life-space mobility and that SES-related disparities in

health and functioning underlie the association. Thus, the aim of this study was to investigate the
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association between socioeconomic status and life-space mobility and to investigate whether the
potential association found might be explained by SES-related disparities in health and

functioning.

Material and methods

Data and Participants. The data for this study form a part of the Life-Space Mobility in
Old Age project, which is a cohort study of individual and environmental factors underlying the
life-space mobility of community-dwelling older people in Finland. The study methodology has
been described elsewhere (Rantanen et al., 2012). We present cross-sectional analyses of the
baseline data. We recruited participants from a random sample of 2550 people, aged 75-90 years
and living in the Finnish municipalities of Jyviskyld and Muurame, whose personal details were
drawn from the population register. Using a representative sample as a starting point for
recruitment alleviates bias common in non-probability sampling. The size of the recruitment area
was 1660 square kilometers and it included urban, suburban and rural areas. The total population
of the area was 146 500 and the population in the study age range was 8 914. The potential
participants were contacted by a letter and over the phone to enquire about their willingness and
assess their suitability to take part in the study. Of them, 2 269 were reached by telephone. 1 111
of those reached were not interested in participating in a study and 304 did not meet the
eligibility criteria (community-dwelling in the study area and able to communicate). Altogether
854 persons were interviewed in their homes by trained interviewers during spring 2012. During
the home interviews, four participants were excluded due to communication problems and for
two persons the data were lost, hence the final baseline sample size was 848 persons. Non-

response analyses showed that those who declined to participate were older, had poorer self-rated
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health and that they went less often outdoors than those who participated in the study (Rantanen
et al., 2012). Even though the study sample represents a slightly healthier section of this age-
group, there is still great variability supporting the validity of the association. The project was
approved by the Ethical Committee of the University of Jyvéskyld and the study was conducted
in compliance with the principles of the Helsinki Declaration. All participants signed an
informed consent.

Life-space mobility. Life-space mobility was assessed using the 15-item University of
Alabama at Birmingham Study of Aging Life-Space Assessment (LSA) (Baker et al., 2003)
which was translated into Finnish. For each life-space level (bedroom, other rooms, outside
home, neighborhood, town, beyond town), participants were asked how many days per week
they had attained that level during the past 4 weeks and whether they had needed help from
another person or from assistive devices. The life-space mobility score (range 0-120), indicating
distance, frequency and level of independence, was used in this study as the outcome variable.
Higher scores indicate better life-space mobility. For the descriptive analyses, the life-space
score was dichotomized into restricted life-space (scores 0-59) and unrestricted life-space (scores
60-120) (Sawyer & Allman, 2010). The cut-off score 60 is based on previous studies on life-
space mobility, which have shown that the score of 60 or above corresponds well with the
persons’ ability to independently reach areas beyond neighborhood level (Sawyer & Allman,
2010). The reproducibility of the LSA was found to be fairly good in this population-based
sample (Portegijs, Iwarsson, Rantakokko, Viljanen, & Rantanen, 2014).

Education. The highest educational attainment was assessed with the question “What is
the highest level of education you have attained?” with nine response options: 1) Less than

primary school, 2) Primary school, 3) Primary school and at least one year of vocational
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education, 4) Middle school or folk high school, 5) Middle school or folk high school and at least
one year of vocational education, 6) High school, 7) High school and at least one year of
vocational education, 8) University degree and 9) Other education. For the analyses, the level of
education was categorized into three groups: low education (1-2), intermediate education (3-5)
and high education (6-8) (Enroth et al., 2013; Sainio, Martelin, Koskinen, & Helidvaara, 2007).
This categorization is based on the Finnish school system as it was at the time when the
participants went to school: 6 years of primary school was compulsory for all children aged 7 to
13; some then continued in secondary and/or vocational schools, while a small proportion
graduated from upper secondary school and continued to university studies (Statistics Finland,
2007). All of those who had selected “Other education” in the questionnaire had also described
this, and thus it was used to define their level of education. Information on level of education
was available for 847 persons.

Occupation. The longest held occupation during the participant’s working years was
elicited with an open-ended question and the resulting occupations were encoded according to
the Classification of Occupations 2010 by Statistics Finland (2011), which is based on the
International Standard Classification of Occupations ISCO-08 by the International Labour
Organization (ILO). Occupational status was classified into three hierarchical groups: manual
(eg. farmers, plumbers and cleaners), lower non-manuals (eg. nurses, bank clerks and traders)
and upper non-manuals (eg. teachers, managers and dentists). Information on occupation was
available for all our participants and it is worth noting that at the time when the participants in
this study were in working age, the employment rate for women was high in Finland (Statistics

Finland, 1958; Enroth et al., 2013). Twelve persons (1.4%) had reported that they had been
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housewives and consequently were not included in any of the occupational groups. Thus, in the
analyses in which occupation is a variable the number of participants is 836.

Covariates. Age and gender were drawn from the population register. Living status
(alone/with someone) was self-reported on a questionnaire. Information on physician-diagnosed
chronic conditions was collected by self-report using a list of 22 chronic conditions (Rantanen et
al., 2012). Body mass index was calculated as self-reported weight in kilograms (kg) divided by
height in meters (m) squared. Cognitive status and depressive symptoms were assessed using
screening tools: the Mini-Mental State Examination (MMSE) (Folstein, Folstein, & McHugh,
1975) to assess cognition and the Center for Epidemiologic Studies Depression Scale (CES-D)
(Radloff, 1977) to assess depressive symptoms. Lower limb physical functioning was assessed
with the Short Physical Performance Battery (SPPB) (Guralnik et al., 1994). The SPPB battery
includes three tests which assess balance, walking speed and the ability to rise from a chair. The
SPPB score ranges from 0 to 12, higher scores indicating better lower extremity functioning.

Statistical analyses. The analyses were started off by choosing the indicators of health
and functioning potentially explaining the association between SES and life-space mobility. The
indicators were chosen according to three criteria: first, they had previously been found to be
associated with mobility in general (Melzer et al., 2001; Rautio, Adamson, Heikkinen, &
Ebrahim, 2006; Sainio et al., 2007); second, they would be associated with the predictor
(education or occupation), and third, they would be associated with the outcome of this study
(life-space mobility).

Differences in background characteristics and the chosen indicators of health and
functioning between participants in the restricted and unrestricted life-space mobility groups and

in the different SES categories were tested with Kruskall-Wallis and Chi square tests. All
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indicators of health and functioning included in the analyses were associated with life-space
mobility: however only cognitive capacity (MMSE score), body-mass index (BMI) and physical
functioning (SPPB) were associated also with education and occupation and thus posited as
potential explanatory variables in the further analyses.

The association between SES and life-space mobility was investigated with general linear
model. As the association between SES and life-space mobility did not differ between men and
women, the data on both sexes were combined. The base model included age and was adjusted
for gender. Each explanatory variable was then added into the model separately, and finally all
the factors were included in the model simultaneously. We present the marginal means of life-
space mobility scores by education and regression coefficients with 95% Confidence Intervals
(CI). All analyses were performed using IBM SPSS Statistics for Windows, Version 22.0

(Armonk, NY: IBM Corp).

Results

Table 1 shows the differences in the background characteristics and in the indicators of
health and functioning between participants with restricted and unrestricted life-space mobility
and between educational and occupational groups. The mean age of all participants (n=848) was
80.1 (£SD 4.3) years and 62 percent were women. Life-space mobility was restricted to the
neighborhood level or lower among 28.5% of the participants. Level of education was low for
38.0%, intermediate for 46.4% and high for 15.6% of the participants. The longest held
occupation during working age had been manual among 37.9%, lower non-manual among 43.5%
and upper non-manual among 17.5% of the participants. Participants in the low education

category were older, had higher BMI, poorer cognitive capacity and poorer physical functioning
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than those in the high education category. Similar differences were found between the
occupational groups. Among all the participants, men on average had higher LSA scores than
women (71.1 vs. 59.5, p<0.001).

In the general linear model, the results were parallel for education and occupation, and
therefore we only present the marginal means and regression coefficients of life-space mobility
scores by education in Table 2. The marginal means yielded by the age- and gender-adjusted
base model showed that the high-educated participants had higher life-space mobility scores,
indicating higher life-space mobility, compared to those with intermediate and low education:
marginal means 70.0 (SE 1.6) for high, 64.8 (SE 0.9) for intermediate and 63.5 (SE 1.0) for low
education. When the covariates were added one by one into the base model the associations
weakened. The strongest individual covariates were SPPB and MMSE scores, which markedly
attenuated the association between education and life-space mobility: the regression coefficients
in the model with MMSE were -4.31 (95% Confidence Interval (CI) -7.97, -0.66) for
intermediate education and -4.23 (95% CI -8.17, -0.28) for low education, and in the model with
SPPB -3.20 (95% CI -6.40, 0.005) for intermediate education and -4.03 (95% CI -7.35, -0.71) for
low education. In the model which included BMI the regression coefficients were -3.93 (95% CI
-7.54, -0.31) for intermediate education and -4.93 (95% CI -8.69, -1.18) for low education. When
all indicators of health and functioning (MMSE, BMI, SPPB) were added into the models, the
association between education and life-space mobility were considerably attenuated and no

longer statistically significant.

Discussion

10
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A socioeconomic gradient in life-space mobility was found as hypothesized: people with
high educational attainment had higher life-space mobility scores than people with lower
education. The observed differences in life-space mobility score means were moderate, probably
due to the fact that the majority of the participants were rather well-functioning. A difference of
10 points in life-space mobility scores is considered to be clinically significant (Baker et al.,
2003), however also relatively small differences can be meaningful in older persons’ daily lives.
For example a decrease of 1.5-2.5 points over one year has been associated with decline in self-
reported health and mobility (Portegijs et al., 2014). Our results showed that the observed
association between education and life-space mobility was largely explained by the objectively
measured indicators of health and functioning associated with SES disparities: people with low
education were more likely to have higher BMI, poorer cognitive capacity and poorer physical
performance than participants with higher educational attainment. As life-space mobility
describes a person’s actual community mobility and thereby access to community amenities, the
current results are in line with earlier studies, which have shown that people with low SES more
often report less opportunities for physical activity than people with high SES (Eronen et al.,
2012) and that physical activity is less common among people with restricted life-space mobility
than among people with unrestricted life-space mobility (Tsai et al., 2015).

Owing to the cross-sectional design of the study we were only able to confirm that low
SES and restricted life space mobility often coexist with overweight, reduced cognition, and
poorer lower extremity functioning. Determining the temporal order of these was not, of course,
possible. We would speculate that underlying the association found here between SES and life-
space mobility there may be a causal chain, which can be summarized as follows: During their

life-course people with low SES may have been exposed to cumulative risk factors and deprived
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conditions, that have propelled health decline such as high BMI, cognitive difficulties and
problems in lower-limb functioning, which, in turn have led to lower life-space mobility in old
age. Restricted life-space mobility and low physical activity can further impair the functioning of
older people with low SES. Conversely, older people with high SES are more likely to possess
resources, such as money, equipment or knowledge which may help them to maintain mobility
on the more distant levels of life-space (Link & Phelan, 1995; Willson, Shuey, & Elder Jr.,
2007). Larger life-space may in turn provide them with better opportunities to participate in
various social and physical activities (Portegijs et al., 2015) and help to preserve cognitive
capacity (Crowe et al., 2008). Our causality hypothesis is line with the social causation model,
which presumes that socioeconomic position is a determinant of health and diseases. However
the possibility of reverse causality should not be ignored. It is also conceivable that an adverse
health outcome or illness can have a downward effect on socioeconomic position, as posited by
the social selection theory (Dohrenwend et al., 1992). In this case, however, we believe that it is
more likely that education, which is achieved early in life, modifies the functioning of an
individual, rather than life-space mobility modifying education (Alwin & Wray, 2005).
Socioeconomic differences in health and health behavior prevail in the Finnish
population, including the oldest age groups (Enroth et al., 2013; Talala et al., 2014). Health
differences are considered to arise fundamentally from living and working conditions (Marmot,
Allen, Bell, Bloomer, & Goldblatt, 2012). Living and working conditions influence health
behaviors, such as smoking, alcohol use, vegetable consumption and physical activity, which are
in turn associated with health differences and explain the association between SES and different
health outcomes (Laaksonen et al., 2008). For example high BMI has been shown to explain the

association between low SES and mobility difficulties, especially in women (Sainio et al., 2007).
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Our observation of the association between SES and life-space mobility adds novel information
about the potential mechanism linking socioeconomic position with older persons’ opportunities
to be active in their environments. Somewhat unexpectedly, however, the number of chronic
conditions did not vary between the SES groups in this study. Previous studies have shown
conflicting results on the mediating effect of chronic conditions on the association of SES and
overall mobility: for example, in a Swedish study chronic conditions explained only a small part
of the association (Welmer, Kareholt, Rydwik, Angleman, & Wang, 2013) while in a Finnish
study a stronger association was observed (Sainio et al., 2007). The discrepancies in these results
may be due to different ways evaluating chronic conditions.

Health differences aside, there might be other explanations for the association between
SES and life-space mobility that were not addressed in this study. The role of perceived
environmental barriers in restricted life-space mobility was demonstrated in a recent study
(Rantakokko, Iwarsson, Portegijs, Viljanen, & Rantanen, 2014). This finding is understandable,
as people who perceive areas in their environment as challenging tend to avoid moving around in
those areas (Hovbrandt, Fridlund, & Carlsson, 2007). However, the socioeconomic status of the
participants in this study did not correlate with perceived environmental barriers in the further
analyses. Another possible explanation may be related to previous findings that, in addition to
individual SES, area SES has shown distinct effects on older people’s walking activity (Cerin et
al., 2013). Neighborhood or area SES is known to be associated with difficulties in walking and
climbing stairs (Lang, Llewellyn, Langa, Wallace, & Melzer, 2008), quality of life (Breeze et al.,
2005), chronic conditions (Chaikiat, Li, Bennet, & Sundquist, 2012) and reduced physical
activity (Amuzu, Carson, Watt, Lawlor, & Ebrahim, 2009; Hillsdon et al., 2008). It is possible,

therefore, that those with low SES were living in more disadvantaged neighborhoods than those
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with high SES and that this was reflected in the association between individual SES and life-
space mobility. Unfortunately we were not able to take into account the socioeconomic status of
the neighborhood in which the participants resided.

For many older people in Finland, walking is the main way of getting around and it is a
prerequisite for using other forms of transportation as well. Restricted life-space mobility thus
restricts older persons’ autonomy by limiting their opportunities of being able to go where, when
and how one wants. Life-space mobility, especially when restricted to areas close to one’s home,
can be highly dependent on the possibilities to arrange assistance for getting to places where one
wants to go. People whose life-space is unrestricted have more freedom in mobility and they are
more independent in making choices in their everyday lives. Restricted life-space mobility could
be alleviated by offering assistance in going outdoors to those who need it — regardless of their
socioeconomic status. Help and assistance in daily activities is often put into practice by bringing
services, e.g. meals, to older persons’ homes, yet then the opportunity for physical activity is
missed.

Strengths and limitations. This was the first study to specifically address socioeconomic
differences in life-space mobility among older people. The main strength of this study was its
large population-based sample with very little missing information. The high number of
participants allowed us to categorize persons based on their education and occupation into three
distinct categories with a sufficient number of participants in each of them to perform the
analyses. Moreover, the quality of the data was good: computer-assisted personal interviews
were carried out in the participants’ homes by trained interviewers. Conducting the interviews in

the participants’ homes allowed also persons with poorer health to participate in the study.
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Some limitations need to be considered. The participants in this study were rather well-
functioning, which means that the range in life-space mobility in the study sample may be
smaller than in the general population. Therefore the strength of the association of SES and life-
space mobility may be underestimated. We used self-reports of weight, height and physician-
diagnosed chronic conditions, which are not as accurate as they would have been if they had
been measured or confirmed by a physician in a clinical examination. It should also be
acknowledged that in some cases there might have been difficulties in defining neighborhood
and town areas fully in accordance with the life-space mobility assessment (Portegijs et al.,
2014). However, the interviewers were able to guide the participants in defining these areas and
hence we do not believe that this will have introduced error into our results. Another limitation is
the cross-sectional design of this study, which makes it impossible to estimate how stable life-
space mobility has been during recent years or months, and renders purely hypothetical any

interpretations or conclusions regarding causality.

Conclusion. This study demonstrated an association between socioeconomic status and
life-space mobility in old age. Higher BMI, poorer cognitive capacity and poorer physical
performance among the participants with low SES explained the observed association. It is
possible, therefore, that people with low SES may have fewer opportunities for using community
amenities and participating in meaningful activities outside the home. In future studies on life-

space mobility, the role of area SES should be taken into account.
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Table 1. Participant characteristics according to life-space mobility and socioeconomic status.

Restricted Unrestricted p- Low Intermediate High p- Manual Lower Upper p-
life-space  life-space value® education education education value® non- non- value®
mobility mobility manual manual
n=242 n=606 n=322 n=397 n=128 n=321 n=369 n=146
% % % % % % % %
Women 76.4 56.3 <0.001 65.8 60.5 57.8 0.186  58.3 72.4 42.5 <0.001
Lives alone 69.4 46.9 <0.001 56.5 514 50.8 0.324 548 57.2 38.4 <0.001
Education 0.031 <0.001
e Low 42.6 36.2 66.0 28.2 34
e Intermediate 47.1 46.8 33.6 62.6 34.2
e High 10.3 17.0 0.3 9.2 62.3
Occupation 0.037 <0.001
e Manual 43.5 36.4 66.0 27.8 0.8
e Lower non- 43.9 44.2 324 59.4 27.0
manual
e Upper non- 12.7 19.4 1.6 12.9 72.2
manual
Mean Mean (SD) Mean Mean (SD) Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD)
Age, years 823(4.1) 79.2(4.0) <0.001 80.9(4.2) 79.7(4.2) 79.6 (4.3) <0.001 80.5 80.0 79.7 0.128
(4.3) (4.3) 4.1)
MMSE 25.5(3.2) 264(2.6) 0.001 25.0(3.0) 26.6(24) 27.7(2.1) <0.001 25.0 26.6 27.4 <0.001
(3.0) (2.5) (2.1)
CES-D 12.3(7.4) 8.6(6.2) <0.001 9.8 (6.8) 9.5(6.9) 9.5(6.4) 0357 9.6 9.8 93 0.734
(6.8) (7.2) (5.9)
BMI 26.8(4.6) 26.03.7) 0.050 26.6(4.1) 26.2(4.0) 25.0(3.5) 0.004 268 26.1 25.0 0.001
4.1) (4.0) (3.4)
SPPB 7.7 (3.2) 10.4 (1.7) <0.001 9.3 (2.6) 9.7 (2.5) 10.2(2.2) <0.001 9.1 9.8 10.3 <0.001
2.7) (2.4) (2.2)
Chronic conditions”, 5.6 (2.6) 39Q2.2) <0.001 4.5(2.5) 4.4 (2.5) 3.8(2.2) 0.102 4.7 4.2 3.9 0.104
number (2.6) (2.3) 2.3)
Life-space mobility 40.6 73.3 (15.1) <0.001 60.7 64.5 (20.6) 70.1 <0.001 60.7 64.3 70.2 <0.001
composite score (12.1) (20.4) (19.2) (20.6) (19.7) (20.9)
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Note. * p-value, Kruskall-Wallis —test and Chi square test. SD = Standard Deviation; BMI = Body mass index; MMSE = Mini-mental
state examination; CES-D = Center for Epidemiologic Studies Depression Scale; SPPB = Short physical performance battery.
°Chronic conditions included pulmonary, cardiac, circulatory, locomotor, rheumatic, eye, neurological, endocrinological, gastroenteric
and dermatological diseases; hearing disorders, cancers and psychological disorders.
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Table 2. Marginal means (MM) and standard errors (SE) of life-space mobility scores and regression coefficients (f) with 95%

Confidence Intervals (CI) by education.

Education
High Intermediate Low p-value
MM (SE) BCI MM(SE) B Cl MMSE) B CI
Unadjusted 70.1 (1.8) ref.  64.5(1.0) -5.66 -9.71,-1.61 60.6(1.1) -9.49 -13.66,-5.32 <0.001
Gender and age 70.0 (1.6) ref. 64.8(09) -5.22 -886,-1.57 63.5(1.0) -6.45 -10.21,-2.68 0.003
+MMSE 68.7 (1.6) ref. 64.4(09) -431 -797,-0.66 64.5(1.1) -423 -8.17,-0.28 0.058
+BMI 69.1 (1.6) ref. 652(09) -3.93 -7.54,-031 64.2(1.0) -493 -8.69,-1.18 0.034
+ SPPB 68.4 (1.4) ref. 652(0.8) -3.20 -6.40,0.005 64.4(09) -4.03 -7.35,-0.71 0.056

+ MMSE, BML, SPPB  67.5(1.6)  ref.  653(0.9) -2.13 -539,1.12 652(1.0) -2.28 -5.82,1.26 0.390

Note: BMI = Body mass index; MMSE = Mini-mental state examination; SPPB = Short physical performance battery.
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