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Abstract

different populations have different averages of life-space assessment scores and
defining cutoff values of clinical significance by each population should take into
consideration. Different cutoffs to define restricted life space have been reported.
The most common is a score of 60 points. There are other cutoffs derived from
receiver operating characteristic (ROC) analysis and used to classify older adults
according to their ability in activities of daily living (ADLs) (52.3 points) or instru-
mental activities of daily living (IADLs) (56 points); other cutoffs are specialized
for people with cognitive impairment (26.75 points) or people with spinal cord in-
jury who need mobility aids (78.5 points). The aims were to identify cutoff points of
Life Space Assessment (LSA) in older adults in different sites and to determine the
relationship of the cutoff scores with mobility disability and depression. The study
population was composed of community-dwelling adults aged 65-74 years who
were not institutionalized. An ROC analysis was constructed, and the area under the
curve (AUC) was calculated to identify the optimal cutoff that discriminates life-
space restriction for each city. Logistic regressions were executed by site to compre-
hend the association among restricted LSA and mobility disability and depression.
In total, 1890 participants were included in the analyses (52.38% women, 37.19%
mobility disability and 21.32% had depression). Canada cities had the highest cut-
off, while Tirana and Natal had the lowest cutoff (<50). Kingston was the site with
the highest association between life-space restriction and mobility disability (OR
5.4, 95% CI 2.9-10). Saint-Hyacinthe, Tirana, and Manizales had significant asso-
ciations between depression and restricted life space (OR 3.25, 95% CI 1.53-6.89,
OR 3.14, 95% CI 1.88-5.24, and OR 3.99, 95% CI 2.28-6.98, respectively). Dif-
ferent cutoffs to define restricted life-space have been identified in elderly people
at different sites. The analysis of the relationship between the restricted life space
and personal characteristics like depression and mobility disability supported these
findings. The groupings produced by the cutoff points for each site showed notable
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variations. These findings emphasize the importance of population-based cutoffs to
improve the general applicability of LSM criteria and take into consideration the
importance of site-specific approaches.
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Background

Physical mobility affects all aspects of daily life and is a crucial part of an independent
life (Satariano et al., 2012). Life-space mobility (LSM) reflects the real execution and
refers to the area in which a person moves in daily life, the frequency and the need
for assistance (Allman et al., 2006; Baker et al., 2003; Stalvey et al., 1999). Mobil-
ity in life-space not only measures walking ability but also includes other forms of
mobility, such as using public transport or driving a car (Béland et al., 2018; Stalvey
et al., 1999), and is an indicator of social participation (Sawyer & Allman, 2010).
A more spacious life space provides a person with more opportunities to interact
with others (Kono et al., 2004; Kuspinar et al., 2020). Conversely, restriction of life
space is associated with poor physical performance, mobility limitations and disabil-
ity (Curcio et al., 2013; Portegijs et al., 2015, 2016), depressive symptoms (Polku et
al., 2015), cognitive impairment (James et al., 2011), limited access to social services
(Rantakokko et al., 2016) and diminution of active social participation (Barnes et al.,
2007; Taylor et al., 2018).

In recent decades, there has been an increasing tendency to use the University of
Alabama at Birmingham (UAB) Life-Space Assessment (LSA) (Baker et al., 2003),
which has been validated in different populations and translated in several languages,
such as Chinese, Japanese, Spanish, Portuguese, Danish, and French (Johnson et al.,
2020).

Different cutoffs to define restricted life space have been reported. The most com-
mon is a score of 60 points, which represents a level of self-sufficiency and inde-
pendent mobility that is consistent with optimal and adaptive aging (Allman et al.,
20006; Peel et al., 2005; Sawyer & Allman, 2010; Sheppard et al., 2013). To attain a
score of 60, a person must be independent within their home environment and able
to travel outside the neighborhood independently (Allman et al., 2006; Sawyer &
Allman, 2010). There are other cutoffs derived from receiver operating characteristic
(ROC) analysis and used to classify older adults people according to their ability in
activities of daily living (ADLs) (52.3 points) (Portegijs et al., 2016) or instrumental
activities of daily living (IADLs) (56 points) (Shimada et al., 2010); other cutoffs are
specialized for people with cognitive impairment (26.75 points) (Ullrich et al., 2018)
or people with spinal cord injury who need mobility aids (78.5 points) (Lanzino et
al., 2016). If life space is to be used as an index of integration and social participation
in geographically defined areas, providing a measure of how far, how often, and how
independently individuals move in their environments (Sawyer & Allman, 2010), a
cutoff point must be established for this purpose.

On the other hand, there is evidence that life space is explained largely by the
physical ability to carry out specific activities of daily living (ADLs) and by perfor-
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mance on specific mobility-related tasks, that is, walking speed, timed chair stands,
and standing balance (Peel et al., 2005). As suggested by Stalvey and colleagues
(Stalvey et al., 1999), multiple factors other than performance may be included in
determining the scope of individual life space, including environmental characteris-
tics and socioeconomic and emotional resources. In fact, the results of the Interna-
tional Mobility in Aging Study (IMIAS) study showed that lower LSA was related to
female sex, lower education, insufficient income, poor physical performance, mobil-
ity limitations, disability (Carmen-Lucia Curcio et al., 2013), cognitive decline (Cal-
das et al., 2020), restricted physical activity (Pefia & Curcio, 2016) and fear of falling
(Auais et al., 2017).

Beyond individual differences that influence the life-space mobility different pop-
ulations may have different life space mobility patterns. The environmental, social
and cultural, arrangements could be impacting this pattern. It has been shown that
lower life space mobility was also relate to physical and social environmental barri-
ers, e.g. lack of transportation, unwalkable neighborhoods (Cagney et al., 2013), liv-
ing in areas where the socioeconomic conditions are unfavorable (Arms et al., 2021;
Curcio et al., 2013), poverty (Curcio et al., 2013; Wong et al., 2021) environmental
inequities, including disproportionate distribution of public space and green areas as
well as quality of roads, (Curcio et al., 2013; Kuspinar et al., 2020; Wong et al., 2021)
street violence, and feelings of insecurity (Curcio et al., 2013). Limited life space
mobility is also associate with of high curbs, lighting, dangerous cross-roads, poor
sidewalks, heavy traffic, inadequate lighting, lack of benches along routes and long
distances to services, suggesting an important role of physical and social environ-
ments on life space mobility (Rantakokko et al., 2012, 2015).

LSA was also related to place, with lower LSA scores observed in developing
countries (Portegijs et al., 2016), suggesting that different populations have differ-
ent averages of LSA scores, and research aiming at defining cutoff values of clinical
significance should take into consideration the importance of site-specific approaches
(Ahmed et al., 2020; Curcio et al., 2013).

The purposes of this study were twofold: (1) to identify cutoff points of LSM in
older adults in different sites to improve the general applicability of LSM criteria
and (2) to determine the relationship of the cutoff scores with mobility disability
and depression. Establishing relevant cutoff points for future health outcomes may
provide evidence for the clinical relevance of life-space mobility for community-
dwelling older populations.

Methods
Study Design and Participants

We used cross-sectional data from the IMIAS, a longitudinal multicenter study con-
ducted with the aim of examining social and gender differences in mobility using a
life-course perspective. The study was conducted at five sites: Tirana (Albania), Natal
(Brazil), Manizales (Colombia), Kingston (Canada), and Saint-Hyacinthe (Canada).
These cities are located in settings with different socioeconomic contexts, physical
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environments, and cultural norms. A more detailed description of the research sites
and procedures has been reported previously (Gomez et al., 2018).

The study population was composed of community-dwelling adults aged 65-74
years who were not institutionalized. The sample was stratified by gender at the
enrollment stage. The samples in Tirana, Natal and Manizales were randomly
selected through registers at community health clinics and public health insurance
databases. Due to contact restrictions imposed by ethics committees in Kingston and
Saint-Hyacinthe, potential participants were invited by letter from their primary care
physicians to contact our field coordinator to participate in the study. A sample of
1998 community-dwelling older people was recruited in 2012, of whom this study
included only a sample of 1890 due to missing data on covariables. The included sub-
jects were distributed as follows: Kingston, 385; Saint-Hyacinthe, 377; Tirana, 354,
Manizales, 372; and Natal, 402. Severe cognitive decline, defined as the presence of
four or more errors in the orientation domain of the Leganes Cognitive Test (LCT),
was considered an exclusion criterion for participation in the study (Zunzunegui et
al., 2000).

Life-Space Assessment

LSM was measured with the LSA (Baker et al., 2003), with five levels of living space
(from within the home to out of town), during the month before assessment (Peel
et al., 2005); this instrument has been validated in Spanish and Portuguese during
IMIAS pilot studies (Curcio et al., 2013). For each level of life space, respondents
were asked about their frequency of travel (from once a week to daily) and the need
for help from another person or the use of aids or equipment. Total composite LSA
scores range from O (restriction to bed) to 120 points. Higher scores generally repre-
sent greater distance, frequency or independence of movement, including the ability
to travel frequently out of town.

Mobility Disability and Depression

Mobility disability was assessed with the Nagi questionnaire (Nagi, 1976), measur-
ing self-reported difficulty in climbing a flight of stairs without resting or in walking
400 m. The Center for Epidemiological Studies—Depression (CES-D) scale (Road-
olff, 1977) was used to assess symptoms, with higher scores (>16) considered sug-
gestive of depression (Gémez et al., 2013).

Covariates

Analytical models were adjusted for sociodemographic variables (age, gender, edu-
cation level), fear of falling, physical performance, and number of chronic condi-
tions. Age and educational level were recorded in years, where educational level was
defined as how many years of school the older adults had completed. Fear of falling
(FoF) was assessed using the Falls Efficacy Scale International (FES-I) (Yardley et
al., 2005). This test is composed of a 16-item questionnaire, with possible scores
ranging from 16 (no concern about falling) to 64 (severe concern about falling).
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Physical performance was assessed with the Short Physical Performance Battery
(SPPB) (Guralnik et al., 1994). This test was performed using three subtests: stand-
ing balance test, gait speed, and chair stand test. The sum of 3 subtests composed
the final SPPB score, which ranged from 0 to 12, with higher scores reflecting better
physical function.

Cognitive function was assessed by the Leganés Cognitive Test (LCT) (Zunzune-
gui et al., 2000). A score less than or equal to 22 points was indicative of cogni-
tive impairment (Del Brutto et al., 2014). Information about chronic conditions was
collected using the question, “Has a doctor or nurse ever told you that you have a
chronic condition?”. The question refers to hypertension, diabetes, cancer, chronic
lung disease, heart disease, stroke (cerebral embolism or thrombosis), osteoarthritis
(arthritis or rheumatism), osteoporosis and cataracts. The answers were categorized
into two groups: up to one condition and two or more conditions. Previously, these
covariates have been associated with Life-Space Assessment scores (Curcio et al.,
2013; Peel et al., 2005; Polku et al., 2015).

Data Analysis

An ROC analysis was constructed, and the area under the curve (AUC) was calcu-
lated to identify the optimal cutoff that discriminates life-space restriction for each
city. Discrimination of cutoff was adjusted with maximum life space, being restricted
if score was between 0 and 1 and unrestricted with scores between 2 and 5. The
Youden index was used to identify the ROC curve with the highest sensitivity and
specificity. This analysis was executed for all 5 sites independently. The interpre-
tation of the results was measured according to AUC as follows: moderately pre-
cise (0.7<AUC<0.9), highly precise (0.9<AUC<0.1) and perfect discrimination
(AUC=1.0) (Swets, 1998). Regarding the function of site cutoffs, the existence of
significant differences in descriptive variables that have been associated with LSA
(demographics, physics, cognitive and emotional health variables) was analyzed
(Béland et al., 2018; Peel et al., 2005; Polku et al., 2015; Portegijs et al., 2016; Snih et
al., 2012). t-tests (continuous variables) and chi-square tests (dichotomous variables)
were applied. A p<0.05 was considered statistically significant.

Subsequently, logistic regressions were executed by site to comprehend the asso-
ciation among restricted LSA (according to the cutoff identified) and mobility dis-
ability and depression. There were 2 models, adjusting for the following sets of
variables: (1) sex and chronic diseases, and (2) the previously mentioned variables
plus SPPB, age, years of education and fear of falling. The confidence interval used
was 95%. Statistical analyses were executed with Anaconda 3 v1.10.0 using Python
and SPSS v23.

Results
Among 1890 participants in the sample (52.38% women) with mean age of 69.08

(£2.85) years, 47.46% reported medium and high concern with fear of falling,
12.19% with poor physical performance (SPPB<S8), 37.19% mobility disability,
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Table 1 Baseline sociodemographic characteristics of IMIAS participants by study site

Total Kingston Saint- Tirana Manizales  Natal
(n=1890)  (n=385) Hyacinthe  (n=354) (n=372) (n=402)
(n=377)
Mean Age 69.08 (2.85) 69.08 (2.71) 68.54 (2.66) 69.33 69.25(2.99) 69.22
(SD) (3.11) (2.71)
Years of 9.72(5.82) 15.81(3.99) 12.08 (4.04) 10.44 5.78 (4.53) 4.7
education (3.95) (3.92)
SPPB 9.72(2.09) 10.35(1.74) 10.19(1.63) 9.3(2.42) 9.65(1.83) 9.08
2.4)
Chronic 1.86(1.32) 1.81(1.27) 1.76(1.33) 2.24(1.3) 1.53(1.27) 1.99
conditions (1.31)
Depression ~ 9.84(9.38) 6.47(7.58) 6.99 (7.35) 14.74 10.77 (8.81) 10.55
(11.62) (8.8)
Fear of fall- ~ 23.71 (9.03) 21.01 (6.06) 19.52(5.08) 22.81 29.19 25.93
ing (FES-I) (8.63) (10.64) 9.9)
N (%) Sex (women) 990 (52.38) 204 (52.98) 199 (52.78) 183 192 (51.61) 212
(51.69) (52.73)
Mobil- 703 (37.19) 74(19.22)  83(22.01) 186 173 (46.5) 187
ity disability (52.54) (46.51)
(disabled)
Table 2 Sensitivity and specific- Life-Space Assessment
ity according to cutoff Cutoff Sensitivity Specificity
Kingston 69.01 0.86 0.88
Saint-Hyacinthe 60.01 0.90 0.91
Manizales 55.51 0.89 0.95
Tirana 48.51 0.91 0.90
Natal 48.00 0.84 0.89

21.32% had depression and 57.14% had two or more chronic conditions. In the LSA,
the study participants achieved an average of 68.32. More details on the differences
in the survey participants according to study sites can be found in Table 1.

The optimal cutoff point, sensitivity and specificity for each site are shown in
Table 2. The cutoff and AUC ROC are shown in Fig. 1 for each site. According to the
curves, Canada cities had the highest cutoff, while Tirana and Natal had the lowest
cutoff (<50). The AUC ROC for all sites was considered excellent, with values rang-
ing from 0.90 to 0.96.

In accordance with the cutoff of each site, there were significant differences
(p<0.05) in sex, age, education level, depression, physical performance, chronic dis-
eases and disability (see Table 3). Depression, number of chronic diseases, being a
woman, and having difficulties walking or climbing stairs were significantly differ-
ent between restricted and nonrestricted life spaces at all sites. Years of education
had significant differences at 4 sites, excluding Kingston. There were only 3 sites at
which SPPB and FoF had significant differences.

In the Model 1 logistic regression analysis, mobility disability was associated with
life-space restriction at all sites, presenting a significant OR, as shown in Table 4.
Kingston was the site with the highest association between life-space restriction and
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Receiver Operating Characteristic
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Fig. 1 Receiver operating characteristic curves for LSA by site

mobility disability (OR 5.4, 95% CI 2.9-10). On the other hand, only Saint-Hya-
cinthe, Tirana, and Manizales had significant associations between depression and
restricted life space (OR 3.25, 95% CI 1.53-6.89, OR 3.14, 95% CI 1.88-5.24, and
OR 3.99, 95% CI 2.28-6.98, respectively). Manizales was the site with the highest
association based on depression.

In the model adjusting for SPPB, FES, years of education, and age, both depres-
sion and mobility disability had reduced ORs and sometimes lost their statistical
significance. The only site that maintained a significant OR after adjusting Model 2
for depression and mobility disability was Manizales (OR 3.12, 95% CI 1.72-5.66,
and OR 2.46, 95% CI 1.31-4.63, respectively). In Saint-Hyacinthe, depression and
mobility disability lost their significance after adjusting Model 2.

Discussion

The present study provides data-driven cutoff points to identify restricted life space
in older people in different contexts. The highest were in Canada (Kingston 69 and
Saint-Hyacinthe 60 points), followed by Manizales (55.5 points); Tirana and Natal
had the lowest scores, at 48.5 and 48 points, respectively. Thus, these findings add
to previous evidence on the importance of defining cutoff values of clinical signifi-
cance across different older adult population groups and places. In multiple logistic
regression models, participants under the cut point (restricted life space) in each site
showed a significantly higher OR for depression and mobility disability than partici-
pants above the cut point.

Canadian sites have the highest cutoff points for restricted life space, and these
sites also have higher educational levels, fewer symptoms of depression, better
observed physical performance and lower FoF. Previous studies have shown that

@ Springer



Ageing International

100> S0'9¢ SL 100> T9¢  IY'LL 100> LTy w'SL 100> 891 8¢'8y 100> Il v6'Ly  AN[iqesip A[IQON
100> 68t Z6'sL 100> 659 9999 S0°0> 9S'LY 19 100> STy 8'GL SO0 LY'0S 88°€9 (uowop) xog
yusuredur
S0°0> € €8 90 LS 98 LOO L% 810 110 €0 [43 I 0 0 aAnmu3o)
Y
100> 1€v¢ 9¢’0¢ 100> LT LLYE 100> roc ST8T  1€0 7981 ¥Z  8L0 €0°0¢ Y4 91098 [-Sdd
SISBISIP
100> [4:3! ¥¥'C 100> 49! LT'C 100> [4 08'C 100> SOl sec 100> 0L'1 0€'¢  JluoIyd JO JaquinN
100> S96 ys'L 100> 6001 re'8 S0°0> 90°01 6S'L  ¥S°0 €701 868 C€0 Lol LL'8 ddds
100> ¥S'6 8¢l 100> €8'8 6591 100> 81Tl LS0C 100> ¥8'S L8'CI 100> 16°'s 88’8 (@-sdD) uoissardo(q
S0°0> 96t 10y 100> LE9 w0y 100> €601 16 100> 444! SLOI 61T0 661 ¢Sl uonednps JO SIBOA
L00 L0'69 79'69 S0°0> L069  8L'69 100> 10°69 90°0L 100> S€'89 87'69 S00> 7689 L'69 o8y

(rez=v) (801=U) (6Lz=u) (£6=1) (9rz=1) (801=U) (Sre=w)  (z9=u) (cre=w)  (zL=w

ON SOX ON SOX ON SOX ON SOX ON SOX

doeds doeds doeds
d OJI] PAIOLSAY d OJI] PAIOLSY d OJI] PAIOLSAY d  ooeds of1] paIoLSY d  ooeds 91| pajoLlSOy
TereN So[eZIUBIA RURILL, JyjuroeAH-jures uo)s3ury

9JIS OBD J JOINd oY) M0[oq pue dAoqe sjuedionied Jo sONSLISORIEYD AU} UI SOOUAIOYL(J € d|qel

pringer

Qs



Ageing International

g TeAIOIUT 9OUAPYUOD [ "OeI SPPO YO

(50°0>d) yueoyrusis A[jeonsnels :prog

SJUSIOYJO00

‘Suryrey jo 1edy pue Ajoedes Jeuonouny ‘ofe ‘UONBONPA JO SILOA ‘SOSBASIP JTUOIYD JO IOqUINU ‘XdS 10 paisnfpe :7 [9pOI

SOSBASIP OIUOIYD JO JIOQUINU PUB X3S 10J Pajsnipe :] [9PoJN

SITR)S qUIT[O IO W ()0 SUD[eM AINOTFI(T 44 9T < 9I0IS 1593 uOIssardap :passardo(qy

I I I I I ON
60 T9P8ET  €ST 060 €9FIECT 94T 8LS0 9€EH60 8LT 9T0 9LT90 6T1 T6'0 9S—SI'T IST SOK  44ANIIqesIp AIIqOIN
I I I I I ON
600 €0T850 S60'T €I'T 99S—TLT TI'E 9¥6'0 LSHSHT LST 890 $SH+980 L6T 6V0 L6EL90 €91 SA «passardo@ [9pON
I I I I I OoN
TET LP'O-8I'T 9L'E 8E€T €L°9-80°CT VL€ SOT 86+ +9T S8T S60 €0SHET 65T 89T 900167 +'S SOA  44ANIIqesIp AIIQON
I I I I I ON
PI'0 $0T-S90 SI'T TET 86'9-8TT 66'€ VI'T vT'S88T HI'E 8I'T 689-€ST STE €0 60€890 +ST SA xuorssaxdo@ 1 [9poN
a [D%s6l MO a [1D%s6l ¥O qa [D%s6l ¥O a [1D%s6l ¥O a [1D%s6] dO
TereN So[eZIueN euRIl], USEMOM\A:#E&@ ﬁoﬁmmﬁvm

1S AQ 99eds 9J1] PaIoL)SaI YIm ANJIQeSIP AJI[IOW pue uoIssaIdop Jo UONRII0SSY { d|qel

pringer

As



Ageing International

better socioeconomical and functional conditions contribute to a higher life space
(Auais et al., 2017; Curcio et al., 2013). A score > 60 corresponds well with the ability
to travel outside one’s own neighborhood independently (Allman et al., 2006; Peel et
al., 2005). Additionally, cross-sectional and longitudinal studies showed associations
with different measures, ADL and IADL limitation, lack of depression, cognition, and
mortality over 4 years differed dramatically for persons scoring below and above 60
points on LSA (Sawyer & Allman, 2010). This cutoff point is widely used (Allman et
al., 2006; Peel et al., 2005; Portegijs et al., 2014; Sawyer & Allman, 2010; Sheppard
et al., 2013) and was found only in Saint-Hyacinthe. The cutoff for Manizales (55.5)
is similar to that reported by Shimada et al. (Shimada et al., 2010) in a cross-sectional
study in Japan to identify the risk of IADL limitation (56 points) and is not much dif-
ferent from those found in previous studies with slightly different approaches.

Other studies have shown slightly lower cutoff points for restricted life-space
based on sensitivity (0.86) and specificity (0.74) analyses according to ability in ADL
(52.3 points) (Portegijs et al., 2016). This cutoff point was associated with higher
odds of presenting difficulty or inability in ADLs at baseline and with the develop-
ment of new difficulty and inability at the 2-year follow-up, even after adjustment for
factors known to be correlated with the development of ADL disability (Portegijs et
al., 2016).

Tirana and Natal were the cities with the lowest cutoff point, with a value very
similar to that identified by Lanzino et al. in people with spinal cord injury who
require equipment to move around (49 points) (Lanzino et al., 2016). In particular,
these 2 cities had the highest average of chronic diseases and the highest percentage
of the population with mobility disabilities.

Possible underlying mechanisms for cutoff restricted life-space differences can
be conceptualized in several ways. First, in line with previous studies, we found
that LSM has been associated with social and cultural environmental aspects such
as education, poverty, and exposure to social circumstances across the life course
that are different in older people from places (Curcio et al., 2013). In the same way,
it is not surprising that the cut-off points were lower in middle-income countries, as
their populations are more affected by socio-economic problems and have poorer
performance, but there are different concepts and cultural patterns of mobility and
transport that justify that the population has lower performance and moves in smaller
living spaces, which does not mean that they are at higher risk of functional decline
over time.

Latin American cities, individuals typically do not leave their neighborhoods for
daily activities, social interactions, and access to institutional resources because they
have access to a variety of services and support networks in their neighborhoods,
including: Access to churches, banks, grocery stores, pharmacies, cultural institu-
tions, green spaces, and other amenities. Additionally, it is important to consider that
older adults in middle-income countries are less likely to drive than older adults in
high-income countries (Caldas et al., 2020), most people in low- and middle-income
countries do not have a driver’s license or own a car due current economic conditions
and because a few decades ago, owning a car was a sign of socioeconomic status.
On the contrary, for older adults in high-income countries, including Canada, driving
has been identified as the most popular and preferred means of community mobil-
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ity. Having a driver’s license and access to a private automobile in older adulthood
has been associated with higher LSM. According to Kuspinar et al. in the Canadian
Longitudinal Study on Aging, non-drivers (7.8%) had smaller living spaces over time
(Kuspinar et al., 2020). Also, in Japan the access to motorized transportation, includ-
ing car ownership and rail use, was associated with higher LSM scores. Conversely,
lower levels of car access, such as no car at home or only sharing a car, are factors
that imply a limited (Tran et al., 2022).

Second, environmental and neighborhood characteristics and research site con-
texts could also explain the differences between cutoff restricted LSMs. Neighbor-
hoods can act as either a barrier or facilitator for older adults to age well (Lu et
al., 2021). Environmental factors include perceived barriers (Portegijs et al., 2017),
environmental facilitators (Eronen et al., 2014), access to social services (Murayama
et al., 2012), social support and social assistance (Kuspinar et al., 2020), and neigh-
borhood green space (Gong et al., 2014). In the same way, environmental inequities,
including disproportionate distribution of public space and green areas as well as
quality of roads and neighborhood violence, are associated with restricted life-space
mobility in older people (Curcio et al., 2013). Third, we have previously reported that
individual differences between older adults in different sites, such as comorbidities,
depression, FoF, physical function and functional limitations, could affect life-space
mobility (Ahmed et al., 2020; Auais et al., 2017; Caldas et al., 2020; Curcio et al.,
2018).

When we analyzed the association of cutoff restricted life space, depression, num-
ber of chronic diseases, and mobility disability had significant differences between
the groups generated by the cutoff points for all sites. According to Model 1, the
relationship between depressive symptoms and restricted life space was signifi-
cant at three sites, except in Kingston and Natal. It has been established that a more
restricted LSM is correlated with a higher probability of depressive symptoms (Polku
et al., 2015); in addition, being homebound is a significant predictor of depression in
the older adults (Choi et al., 2013).

On the other hand, the relationship between restricted life space and mobility dis-
ability was evident. In Model 1, all sites had a significant relationship, where the
lowest OR was 2.85 for Tirana. This significance was held in Model 2 for three sites.
This relationship was previously shown by Fristedt et al., who found a significant
correlation between stair climbing and LSA (Fristedt et al., 2016). Similarly, Mardini
et al. wrote that according to the National Center for Health Statistics, people with
difficulties walking 400 m had a significant negative impact on LSM (Mardini et al.,
2021). Conversely, a prevention intervention for disability can improve life space and
fall efficacy (Liu et al., 2021).

This is an international study that includes diverse cities from middle- and high-
income countries. Variability was minimized during data collection through stan-
dardized measurement tools. Relationships found in this study are free of causality
due to the cross-sectional design applied. Findings on Canada sites might not be fully
representative because participants were not selected randomly due to Canadian eth-
ics committees’ requirements (Guedes et al., 2015). Although LSA registers only the
information from the last month, data can be influenced by the weather at locations
with high and low temperatures (Yamasaki & Someya, 2015). However, LSA has
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been found to be reliable across different seasons in the same sample (Portegijs et al.,
2014; Yamasaki & Someya, 2015).

Conclusion

To our knowledge, this is the first international study to provide data-driven cutoff
points to identify restricted life-space mobility by using older adults in different con-
texts. Different cutoffs to define restricted life space have been identified in older
adults people at different sites. These findings emphasize the importance of popu-
lation-based cutoffs to improve the general applicability of LSM criteria and take
into consideration the importance of site-specific approaches. LSM is a multi-faceted
concept that includes personal, physical, financial, and socio-cultural dimensions. It
serves as a framework for a variety of daily behaviors and is the result of the interplay
between environmental conditions and individual capabilities. Geographic, social,
and cultural variables need to be considered as they influence the measurement of
LSA and, consequently, the cut-off point for determining whether or not restricted
life-space mobility exists. Our analysis of the relationship between the restricted life-
space and personal characteristics like depression and mobility disability supported
these findings. The groupings produced by the cutoff points for each site showed
notable variations.

Strength and Limitations

The main strength of this study was obtaining cutoffs for five diverse cities and
highlighting their differences. Additionally, we identified what relationships existed
between their respective cutoffs and depression and mobility disability. Facing limi-
tations, one of the studies was that our study analyzed only community-dwelling
older adults in a narrow age range, between 65 and 74 years. Additionally, our results
show interesting differences between men and women that can reflect a possible rea-
son to calculate a new cutoff. Although in our research this cutoff was not calculated,
it would be a new field to analyze LSA.
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