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Abstract

Objective—To examine the association between life-space mobility and cognitive decline over a 

5-year period among older Mexican Americans.

Design—Longitudinal study.

Setting—Hispanic Established Population for the Epidemiologic Study of the Elderly survey 

conducted in the southwestern of United States (Texas, Colorado, Arizona, New Mexico, and 

California).

Participants—Four hundred thirty-two Mexican Americans aged 75 and older with normal or 

high cognitive function at baseline.

Measurement—Socio-demographic factors, living arrangement, type of household, social 

support, financial strain, self-reported medical conditions, Mini-Mental State Examination 

(MMSE), depressive symptoms, activities of daily living (ADLs), and Short Physical Performance 

Battery. Life-space assessment (LSA) during the past 4 weeks was assessed during in-home 

interview. Scores ranged from 0 (daily restriction to the bedroom) to 120 (daily trips outside of 

their own town without assistance) and categorized as 0-20, 21-40, 41-60, 61-80, and 81-120. 
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Because of the small sample size in the category of 81 to 120, the two highest categories were 

combined into a single group.

Results—The mean LSA score and MMSE score of participants at baseline was 44.6 [(Standard 

Deviation (SD), 20.7] and 25.7 (SD, 3.2), respectively. Mixed Model analyses showed that 

participants in the highest life-space category (≥ 61) experienced slower rates of cognitive decline 

over time compared to participants in the lowest category (0 to 20) [β = 1.03, Standard Error (SE) 

= 0.29, p=0.0004], after adjusting for all covariates.

Conclusion—Greater life-space mobility at baseline was predictor of slower rates of cognitive 

decline over 5-years in older Mexican Americans.
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Introduction

The rapid growth of the aging population globally has fueled the increased incidence of 

cognitive impairment, with more than 16 million people in the United States living with 

cognitive impairment 1, 2. Cognitive impairment in older adults, ranging from mild 

impairment to severe dementia, is a major contributor to the high incidence of 

institutionalization, caregiver burden, premature death, and high health care costs in this 

growing population 1.

Mobility directly influences the individual access to resources of daily needs, participation 

in social, cultural, recreational, and physical activities as well as the ability to live 

independently in the community 3. The maintenance of social networks and community 

participation have shown a protective effect on cognitive function in older adults 4, 5. For 

example, Crooks and colleagues found that larger social networks were associated with 

lower risk of dementia over 4-years of follow-up 4. Krueger and colleagues found that higher 

level of perceived social support and more frequent participation in social activities were 

associated with higher level of cognitive function in older adults without clinical signs of 

dementia 5.

Life-space mobility measured by a multidimensional self-reported instrument, refers to a 

person's ability to move in their environment within a specific time period (e.g., within a 

day, week or month), has been found to be associated with physical performance, disability, 

falls, fractures, physical activity, quality of life, and mortality 6-10. Several studies have 

examined the effect of life-space mobility and cognitive function in Non-Hispanic Whites 

and African Americans 11-13. For example, Crowe and colleagues found that greater life-

space mobility was associated with reduced cognitive decline over 4-years of follow-up 11. 

James and colleagues found that constricted life-space was associated with increased risk of 

Alzheimer disease, mild cognitive impairment, and cognitive decline among older adults 

without dementia at baseline in a period of 8-years of follow-up12. Sartori and colleagues 

found a positive relationship between cognitive function and life-space, with memory, 
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reasoning, and processing speed domains being strong independent predictors of life-space 

mobility 13.

The Hispanic population is known to have a higher prevalence of cognitive impairment than 

non-Hispanic whites and are about one and one-half times as likely to have Alzheimer's and 

other dementias as older whites 1. The objective of our study was to examine the relationship 

between life-space mobility assessment and cognitive decline among older Mexican 

Americans aged 75 years and older with normal or high cognition at baseline over a 5-year 

period. We studied life-space mobility and cognitive function in this population because: 1) 

resources and commodities to achieve high life-space mobility may be compromised by low 

educational attainments, limited disposable incomes, access to optimal transportation, 

residence in high stress neighborhoods, and language barriers 14-16; and 2) the high 

prevalence of factors associated with cognitive decline such as diabetes, stroke, 

hypertension, depression, and lower performance in physical function 17-20.

Methods

Sample and Procedures

Participants were from the Hispanic Established Population for the Epidemiologic Study of 

the Elderly (H-EPESE), an ongoing longitudinal study of Mexican Americans aged 65 and 

older residing in Texas, New Mexico, Colorado, Arizona, and California. The sampling plan 

and cohort characteristics have been described previously 15. Information and data for the H-

EPESE are available at the National Archive of Computerized Data on Aging 21. The 

original H-EPESE sample consisted of 3,050 participants interviewed in 1993/94 at baseline 

and followed-up every two or three years. In 2005/06 a subsample aged 75 and older (n = 

1,013) from the 2004/05 H-EPESE cohort was randomly selected to study frailty, and three 

follow-ups were conducted. The present study used data obtained from three waves of the 

frailty study (2008/09, 2010/11, and 2012/13) 6. Information from the first wave of the 

frailty study was not used because the Life-Space Assessment (LSA) was not administered. 

Data on LSA was introduced in 2008/09 to examine the mobility and community 

engagement of older Mexican American adults 6.

Of the 1,013 participants interviewed in the frailty study at first wave (2005-2006), 731 were 

interviewed in 2008/09 using LSA questionnaire. Of the 731 participants, we excluded 225 

participants with a Mini-Mental State Examination (MMSE) less than 21 because we were 

interested in examining how life-space mobility influenced changes in cognitive function in 

individuals with normal or high cognition at baseline. Of the 506 with MMSE ≥ 21, 72 were 

excluded because of incomplete information on LSA and covariates. The final cohort 

included 432 participants aged 75 and older who had MMSE ≥ 21 and complete information 

on life space, MMSE, and all covariates in 2008/09 (hereafter referred to as baseline). At the 

end of follow-up (2012/13), 243 were re-interviewed, 123 were confirmed deceased through 

the National Death Index and reports from relatives, and 66 were lost to follow-up. 

Participants excluded were significantly more likely to be older, to have less education, to 

have more children living in the household, to report more financial strain, to report more 

depressive symptoms, ADL disability, and lower life-space mobility. Participants were 

interviewed and examined in their homes by interviewers employed by Nielsen Research 
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Company (formerly Harris Interactive) and trained by H-EPESE investigators. The 

interviews were conducted in Spanish or English, depending on the respondent's preference. 

The study received approval from the university's institutional review board.

Measures

Independent variable—Life-space mobility was assessed with the Life-Space 

Assessment (LSA) questionnaire 22, 23 that assesses mobility during the month before the 

interview and involves a single interview instead of a record of activities in a diary. 

Participants were asked: “During the past 4 weeks have you: (1) been to other rooms in your 

home besides the room where you sleep (level 1); (2) been to an area outside of your home, 

such as your porch, deck or patio, hallway of an apartment building, or garage (level 2); (3) 

been to places in your neighborhood other than your own yard or apartment building (level 

3); (4) been to places outside your neighborhood, but within your town (level 4); and (5) 

been to places outside your own town (level 5).” For each life-space level, participants were 

asked how often within the week (less than once a week, 1-3 times each week, 4-6 times 

each week, daily) they attained that level, and if they needed help from assistive devices or 

another person (“yes” vs. “no”) to move to that level. A composite score was calculated on 

the basis of life-space level, the frequency of attaining each level, and the degree of 

independence in achieving each level. The composite scores ranged from 0 to 120, with 

higher scores representing greater mobility. LSA mobility was analyzed as a continuous 

score and as a categorical variable using 20-point intervals for descriptive purposes as 

follows: category I (0 to 20, n=52), category II (21 to 40, n=149), category III (41 to 60, 

n=133), category IV (61 to 80, n=78) and category V (81 to 120, n=20). Because of the 

small sample size in the category of 81 to 120, the two highest categories were combined 

into a single group (category IV) 9, 22, 24-26.

Covariates—Baseline socio-demographic variables included age, sex, marital status 

(married vs. unmarried), and education. Living arrangement was assessed by asking how 

many people live in the household with the participant. Social support was assessed by two 

questions: 1) “In times of trouble, can you count on at least some of your family or friends 

most of the time, some of the time, or hardly ever?” and 2) “Can you talk about your deepest 

problems with at least some of your family or friends most of the time, some of the time, or 

hardly ever?”. Financial strain was assessed by asking participants: “How much difficulty do 

you have in meeting monthly payments on your bills – a great deal, some, a little, or none?”. 

Self-reported medical conditions included hypertension, diabetes mellitus, cancer, heart 

attack, stroke, and hip fracture. Falls were assessed by asking participants how many times 

they had fallen and landed on the floor or ground during the past 12 months. Depressive 

symptomatology was measured using the Center for Epidemiologic Study-Depression Scale 

(CES-D) 27. Disability was assessed by self-report, using 7 items from a modified version of 

the Katz Activities of Daily Living (ADL) scale (walking, bathing, grooming dressing, 

eating, transferring, and toileting) 28. ADL disability was dichotomized as no help needed 

versus needed help or unable to perform one or more of the 7 ADL activities. Physical 

function was measured with the Short Physical Performance Battery (SPPB), which includes 

three lower body extremity tests (standing balance, walking speed, and repeated chair-

stands)29. Each test was scored from 0 to 4, with 0 reflecting the inability to complete the 
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test and 1-4 reflecting quartiles relating to task completion (higher score indicating higher 

performance). The combined scores ranged from a low of 0 to a high of 12, with higher 

scores indicating better physical functioning. Type of household was assessed by interviewer 

observation as living in the community (more specifically, a single house, a multi-family 

house, or an apartment), and living in a facility (which included assisted living, congregate 

housing, and group quarters).

Outcome

Cognitive function was assessed using the 30-item Mini-Mental State Examination 

(MMSE) 30. The English and Spanish versions of the MMSE were adapted from the 

Diagnostic Interview Scale and have been used in prior community surveys 31. Similar to 

previous studies in populations with low educational attainment and low English literacy, 

only participants with MMSE scores of 21 or higher (normal or good cognition) at baseline 

were included in the analyses 32-35.

Statistical Analysis

Chi-square, Fisher exact, analysis of variance, and post hoc Tukey's tests were used to 

examine the distribution of covariates for participants by life-space category at baseline. 

General linear mixed models using the MIXED procedure were used to estimate change in 

cognitive function (MMSE score) over a 5-year period as a function of LSA 36. All variables 

were analyzed as time-dependent covariates (with the potential to change as time progresses) 

except age, gender, education, and the LSA. Two mixed models were constructed to test the 

relationship between life-space mobility and change in cognitive function (total MMSE 

score) over a 5-year period. Model 1, included time, age, gender, marital status, education, 

LSA categories (Category 1 was the reference), and the interaction between LSA categories 

and time. In Model 2, living arrangement, type of household, social support, financial strain, 

medical conditions (hypertension, diabetes, cancer, heart attack, stroke, and hip fracture), 

falls, depressive symptoms, SPPB, and ADL disability were added to the variables in Model 

1. LSA was analyzed both as a categorical and a continuous variable. All analyses were 

performed using the SAS System for Windows, version 9.4 (SAS Institute, Inc., Cary, NC).

Results

The mean age of the 432 participants was 83.8 ± 3.9 years at baseline (2008-2009). Sixty-six 

percent were female and 36% were married. The mean years of education was 5.8± 4.0, the 

mean LSA score was 44.6 ± 20.7, and the mean MMSE score was 25.7 ± 3.2. Ninety-four 

percent lived in the community, 28% reported ADL disability and 16.7% reported high 

depressive symptoms. The most common medical conditions were hypertension (73.8%) and 

diabetes (30.1%). Table 1 presents the baseline descriptive characteristics of the sample by 

LSA category. Mean LSA scores were 13.1 ± 5.2 for those in Category I, 31.6 ± 5.9 for 

Category II, 49.9 ± 5.6 for Category III, and 73.9 ± 9.4 for Category 4. Participants in 

Category IV were significantly more likely to be younger, to be male, married, to report 

fewer depressive symptoms, to report less ADL disability, to report fewer falls, and to have 

fewer medical comorbidities (including stroke and hip fracture). Those in Category IV have 
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higher SPPB scores compared with those in Category I or II, and those in Category IV have 

higher MMSE scores compared with those in Category I.

Table 2 displays the general linear mixed model estimates for total MMSE score as a 

function of LSA over the 5-year period. The adjusted rate of decline for total MMSE was 

1.48 per year. The association between LSA category and MMSE score at baseline (intercept 

of total MMSE score) after adjusting for age, gender, marital status, education, and time 

(Model 1) was statistically significant for LSA Category III [(Estimate = 1.09, Standard 

Error (SE) = 0.49] and LSA Category IV (Estimate = 1.27, SE = 0.53) when compared with 

LSA Category I (lowest LSA). The interaction term between LSA categories and time of 

follow-up (slope of total MMSE score over 5-years) was statistically significant for LSA 

Category II (Estimate = 0.59, SE = 0.29), Category III (Estimate = 0.65, SE = 0.29), and 

Category IV (Estimate = 1.01, SE = 0.30). After adjusting for all covariates (Model 2) the 

associations between LSA Categories (II, III, and IV) and MMSE remained statistically 

significant. Other factors that were significantly associated with slower rates of decline in 

MMSE scores over time were being female (Estimate = 0.68, SE = 0.33), high level of 

education (Estimate = 0.25, SE = 0.04), and higher scores on the SPPB (Estimate = 0.10, SE 

= 0.04).

When LSA was analyzed as a continuous variable (Table 2), the parameter estimates for 

total MMSE score at baseline after adjusting for all covariates (intercept of total MMSE 

score) was -0.007 (SE = 0.01. p-value = .4163) and for the interaction term between LSA 

score and time of follow-up (slope of total MMSE over 5 years) was 0.01 (SE = 0.004, p-

value = .0002).

Figure 1 shows the unadjusted and adjusted mean distribution for total MMSE score over the 

5-year period according to the LSA category at baseline. Participants in LSA Category I had 

a steeper decline in total MMSE score than those in higher LSA categories over the entire 

follow-up period.

Discussion

We examined the association between LSA mobility and cognitive function over time in 

older Mexican Americans aged 75 years and older with normal or high cognitive function at 

baseline. The rate of decline in the total MMSE score was 1.36 points per year over the 5-

year period of follow-up after adjusting for all covariates. We found that the highest level of 

LSA at baseline (Category III and Category IV) was associated with a slower decline in 

MMSE scores over time.

The reasons why LSA is associated with cognitive function are not well understood. Studies 

have reported complex environments and leisure-time activities as protective factors against 

cognitive decline in later life 37, 38. Thus, keeping a person's life space large, such as leaving 

the home, attending religious services, and visiting family and friends may help provide the 

necessary stimulation to maintain cognitive skills. Moreover, because of its social 

dimension, life space has also been linked to social network size 39. Therefore, restricted life 

space mobility may decrease the social integration and engagement of individuals, both 
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associated with a high risk of cognitive decline in older adults 40. Another important factor 

to take into account is the ability to drive in late life. Driving cessation which decreases life-

space mobility accelerates cognitive decline over time 41.

Our findings are in line with previous studies conducted in African American and Caucasian 

older adults 11-13. Using data from a community-dwelling study of 624 African American 

and Caucasian older adults, Crowe and colleagues using the MMSE as a measure of 

cognitive function found that higher scores of LSA mobility were associated with decreased 

risk of cognitive decline 11. James and colleagues found that African American and Non-

Hispanic white older adults with restricted life-space mobility were 1.6 times more likely to 

develop mild cognitive impairment (MCI) and 1.8 times more likely to develop Alzheimer 

disease than those with largest life-space 12. Examining the association between objective 

cognitive function and life-space in older adults with MMSE ≥ 23, Sartori and colleagues 

found that memory, reasoning, and processing speed composite tests were positively 

associated with larger life-space 13.

Our study has some limitations. First, measures of LSA were based on self-report. Mobility 

can be affected by various contextual factors including barriers in the environment (busy 

traffic, poor public transportation, safety) and facilitators in the environment (parks, 

sidewalks) within a neighborhood. Second, measures of environmental barriers were not 

collected in this study 39. Third, Information on season and weather were not included in 

this study, factors that may influence the life space mobility of older adults 42. Fourth, the 

use of the MMSE as measure for cognitive function underestimates mild cognitive 

impairment and cannot be used to diagnose dementia 30. However, the MMSE is the most 

frequently measure of cognitive screening used in aging research, and adaptations for those 

with low educational attainment and low English literacy has been made 31-33, 35. Fifth, is 

the possibility of reverse causation. It is possible that those participants who experienced 

cognitive impairment are more likely to have smaller life-space mobility than those who 

maintained normal or high cognition. However, we excluded those participants with MMSE 

< 21 at baseline. Additional analyses were conducted comparing those with MMSE < 21 and 

those with MMSE ≥ 21 and found that those with MMSE < 21 had smaller life-space at each 

follow-up when compared with those with MMSE ≥ 21 (37.4 vs 44.6, 31.9 vs 40.0 and 30.7 

vs 41.1, respectively). Lastly, the participants in this study were from a subsample of the 

larger study and the results may not be generalizable to all older Mexican-Americans. 

Despite these few limitations, our study has several strengths. These include its large number 

of subjects 75 years and older from a well-defined, comprehensively studied sample from a 

minority community and under-served population, its prospective design, and the inclusion 

of a wide range of variables related to health and the social environment.

Conclusion

Constricted life-space may be an early marker of cognitive impairment. Our study findings 

highlight the importance of maintaining an optimal range of life-space and mobility in this 

population. Development and implementation of culturally appropriate interventions, 

targeting older Mexican Americans with high risk of cognitive decline and restricted life-
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space are needed to enhance mobility performance in daily life, and preserve and promote 

cognitive function.
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Figure 1. 
Unadjusted and adjusted means for total Mini-Mental-State-Examination (MMSE) score as 

a function of baseline life-space assessment (LSA) category over a 5-year follow-up period, 

N=432.

(A) Unadjusted

(B) Adjusted

Legend: 0-20 – LSA Category I

21-40 – LSA Category II

41-60 – LSA Category III

≥ 61 – LSA Category IV
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Table 2
General linear mixed models estimates for Total Mini Mental State Examination (MMSE) 
score as a function of baseline life-space assessment (LSA) over a 5-year period, N=432

Predictor variables Model 1 Estimate (SE) p-value Model 2 Estimate (SE) p-value

LSA category

Intercept 23.91 (3.19) < .0001 25.87 (3.35) < .0001

Time -1.48 (0.26) < .0001 -1.36 (0.25) < .0001

Main effect

I (0 to 20) Reference Reference

II (21 to 40) 0.99 (0.49) .0422 0.37 (0.52) .4824

III (41 to 60) 1.09 (0.50) .0295 -0.04 (0.56) .9427

IV (≥61) 1.27 (0.53) .0181 -0.14 (0.61) .8202

Interaction with time

I (0 to 20)*Time Reference Reference

II (21 to40)*Time 0.59 (0.29) .0436 0.56 (0.28) .0471

III (41 to 60)* Time 0.65 (0.29) .0236 0.85 (0.28) .0026

IV (≥61) * Time 1.01 (0.30) .0007 1.03 (0.29) .0004

LSA (continuous score)

Intercept 23.49 (3.22) < .0001 25.81 (3.38) < .0001

Time -1.44 (0.20) < .0001 -1.26 (0.19) < .0001

LSA - Main effect 0.01 (0.01) .0468 -0.01 (0.01) .4163

LSA interaction with time 0.01 (0.004) .0005 0.01 (0.003) .0002

Model 1: Adjusted for time, age, gender, marital status, education

Model 2: Adjusted for type of housing, living arrangement, social support, financial strain, medical conditions, depressive symptoms, activities of 
daily living, and Short Physical Performance Battery along with variables in Model 1

J Am Geriatr Soc. Author manuscript; available in PMC 2018 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Silberschmidt et al. Page 14

Ta
b

le
 3

C
on

fl
ic

t 
of

 I
nt

er
es

t 
D

is
cl

os
ur

es

E
le

m
en

ts
 o

f 
F

in
an

ci
al

/P
er

so
na

l C
on

fl
ic

ts
*A

ut
ho

r 
1 

SS
A

ut
ho

r 
2 

A
K

A
ut

ho
r 

3 
M

R
A

ut
ho

r 
4 

K
M

A
ut

ho
r 

5 
K

O
A

ut
ho

r 
6 

SA
S

Y
es

N
o

Y
es

N
o

Y
es

N
o

Y
es

N
o

Y
es

N
o

Y
es

N
o

E
m

pl
oy

m
en

t 
or

 A
ff

ili
at

io
n

X
X

X
X

X
X

G
ra

nt
s/

F
un

ds
X

X
X

X
X

X

H
on

or
ar

ia
X

X
X

X
X

X

Sp
ea

ke
r 

F
or

um
X

X
X

X
X

X

C
on

su
lt

an
t

X
X

X
X

X
X

St
oc

ks
X

X
X

X
X

X

R
oy

al
ti

es
X

X
X

X
X

X

E
xp

er
t 

Te
st

im
on

y
X

X
X

X
X

X

B
oa

rd
 M

em
be

r
X

X
X

X
X

X

P
at

en
ts

X
X

X
X

X
X

P
er

so
na

l R
el

at
io

ns
hi

p
X

X
X

X
X

X

J Am Geriatr Soc. Author manuscript; available in PMC 2018 July 01.


	Abstract
	Introduction
	Methods
	Sample and Procedures
	Measures
	Independent variable
	Covariates

	Outcome
	Statistical Analysis

	Results
	Discussion
	Conclusion
	References
	Figure 1
	Table 1
	Table 2
	Table 3

