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COGNITIVE STATUS AND INCIDENT DISABILITY IN OLDER MEXICAN AMERICANS:
FINDINGS FROM THE HISPANIC ESTABLISHED POPULATION FOR THE EPIDEMIOLOGICAL

STUDY OF THE ELDERLY

Objective: To determine the effects of base-
line cognitive function on incidence of dis-
ability in activities of daily living (ADL) in ini-
tially non-disabled Mexican-American elderly
over a 7-year period.

Design: A prospective cohort study.

Setting: Southwestern United States: Texas,
California, Arizona, New Mexico, and Colo-
rado.

Participants: A population-based sample of
Mexican Americans aged 65 and over who
completed the Mini-Mental State Examination
(MMSE) and other relevant variables at base-
line. The sample at baseline consisted of 2731
subjects, of which 2431 were non-ADL dis-
abled.

Measurements: In-home interviews in 1993–
94, 1995–96, 1998–99, and 2000–2001 as-
sessed sociodemographic variables, selected
medical conditions (stroke, cancer, diabetes,
arthritis, and hip fracture), cognitive function,
depressive symptomatology, and ADLs.

Results: In a Cox proportional regression anal-
ysis, a significant relationship was evident be-
tween MMSE score at baseline and risk of in-
cident ADL disability over a 7-year period.
Among non-disabled subjects at baseline, the
hazard ratio of any new ADL limitation was
1.58 (95% CI, 1.18–2.12) for those with im-
paired cognition (MMSE score 0–21), 1.38
(95% CI, 1.04–1.82) for low normal cognition
(MMSE score 22–24), and 1.30 (95% CI, 1.02–
1.66) for normal cognition (MMSE score 25–
28) when compared to subjects with high-nor-
mal cognition (MMSE score 29–30), adjusting
for sociodemographic variables, presence of
selected medical conditions and depressive
symptoms at baseline. Similar results were also
found when MMSE score was used as a con-
tinuous variable. Among non-disabled subjects
at baseline, each unit increase in MMSE score
decreased the risk of onset of any ADL limi-
tation over a 7-year follow-up period, control-
ling for relevant variables at baseline
(HR50.97; 95% CI, 0.95–0.99).

Conclusion: Low MMSE score was associated
with increased risk for incident ADL disability
over a 7-year period in older Mexican Ameri-
cans. Given the social, economic, and health
impact of cognitive impairment, these findings
suggest a need to develop effective interven-
tion programs that delay or prevent the onset
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INTRODUCTION

Functional disability and loss of in-
dependence, irrespective of their causes,
have been linked with poor quality of
life, nursing home placement, and
death.1–3 Intact cognitive status is crucial
for maintaining optimal social and phys-
ical functioning. Several studies have ex-
amined the relationship between cogni-
tive status and functional decline.4–7

Leveille et al6 found a significant re-
lationship between poor cognition and
increasing functional difficulty among
older White women, but not among
older Black women after controlling for
age and education. Similarly, Moritz et
al,4 using data from the New Haven Es-
tablished Population for the Epidemio-
logical Study of the Elderly (EPESE),
showed that the odds of reporting dis-
ability in Activities of Daily Living
(ADLs) at the 3-year follow-up were
about 2.5 times greater in subjects with

of cognitive and ADL disability in the elder-
ly. (Ethn Dis. 2004;14:26–31)
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low cognitive ability at baseline com-
pared with those with normal cognitive
ability. Data from the Nun Study5 also
showed that older women with low-nor-
mal cognitive function on the Mini
Mental State Examination (MMSE) at
baseline had twice the risk of ADL dis-
ability at follow-up relative to those
with high-normal cognition. In a pop-
ulation-based cohort study of commu-
nity-dwelling New Haven, Connecticut
residents, subjects with the least efficient
cognitive status were more likely
(RR52.0) to develop functional depen-
dence at 3-year follow-up, after adjust-
ment for relevant confounders.7

A few studies have documented a
significantly higher prevalence of cog-
nitive impairments among elderly His-
panics compared to non-Hispanic
Whites.8–9 Using data from the Hispanic
Established Population for the Epide-
miological Study of the Elderly (H-
EPESE), Black et al10 reported a signif-
icant cross-sectional association between
cognitive status and chronic health con-
ditions among older Mexican Ameri-
cans. However, little is known about as-
sociations between cognitive function-
ing and incident disability among elder-
ly Mexican Americans, a rapidly
growing segment of the United States
population.11

Given the lack of longitudinal re-
search examining cognitive function in
this ethnic group, we conducted a study
to determine whether poor cognitive
function at baseline, measured by
MMSE, in subjects initially free of ADL
disability, is associated with any ADL
disability over a 7-year period in a large
area probability sample of older Mexi-
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can Americans. Our hypothesis is that
low scores on cognition measures
(MMSE) among non-disabled Mexican
Americans aged 65 and older will pre-
dict the onset of disability in ADL over
a 7-year period, after adjusting for rel-
evant sociodemographic factors, medical
conditions, and depressive symptoms.

METHODS

Sample
Data employed are from the H-

EPESE. The H-EPESE is an on-going
National Institute on Aging (NIA)
funded community-based study of 3050
Mexican Americans aged 65 and older.
The sample was designed to be gener-
alizable to approximately 85% of older
Mexican Americans living in 5 South-
western states including Texas, Califor-
nia, Colorado, Arizona, and New Mex-
ico.12 A full description of the rationale,
methods, and subject characteristics can
be found elsewhere.13–14 The response
rate was 83% at baseline (1993–1994),
which was comparable to the other
EPESE studies. Of the 3050 subjects,
2873 were interviewed in person and
177 (5.8%) by proxy. The interviews
were conducted in Spanish or English,
depending on the respondent’s prefer-

ence. The present study used baseline
data (1993–94), and data obtained from
a 2-year follow-up (1995–96), a 5-year
follow-up (1998–99), and a 7-year fol-
low-up assessment (2000–2001). For
the analysis, we included subjects who
completed the MMSE and other rele-
vant variables at baseline. Thus, the
sample at baseline consisted of 2731
subjects of whom 2431 were non-ADL
disabled at baseline. Over 7 years of fol-
low-up, 424 subjects refused or were
lost to follow-up and 745 were con-
firmed dead through Epidemiology Re-
sources Incorporated using the Social
Security Administration’s Death Master
Files, and reports from relatives.

Measures

Cognitive Function
The Mini Mental State Examination

(MMSE) is a 30-item instrument used
to assess cognitive function. Although
this instrument is among the most fre-
quently used cognitive screening mea-
sures in studies of older adults,15 it can-
not be used to diagnose dementia. The
English and Spanish versions of the
MMSE were adopted from the Diag-
nostic Interview Scale (DIS) and have
been used in prior community surveys.16

Similar to previous studies on cognitive
aging,5–7 MMSE scores were divided,
based on their distribution in the 2731
subjects at the first assessment, into ap-
proximate quartiles: 0–21 (cognitively
impaired), 22–24 (low-normal), 25–28
(normal), and 29–30 (high-normal).

Functional Disability
Functional disability was assessed by

self-reporting of 7 items from a modi-
fied version of the Katz Activities of
Daily Living scale (ADLs).17 The Katz
Activities of Daily Living scale (ADLs)
included measures, such as walking
across a small room, bathing, grooming,
dressing, eating, transferring from a bed
to a chair, and using the toilet. Respon-
dents were asked to indicate if they
could perform these activities without
help, if they needed help, or if they were

unable to do them. Disability was di-
chotomized as no help needed vs need-
ing help with or unable to perform one
or more of the 7 ADLs activities.

Covariates
Baseline sociodemographic variables

included age, gender, marital status, and
years of education. The presence of var-
ious medical conditions was assessed us-
ing a series of questions and by asking
the respondents if they ever had a phy-
sician diagnosis of a heart attack, stroke,
arthritis, diabetes, hip fracture, or can-
cer. Depressive symptomatology was as-
sessed using the Center for Epidemio-
logical Studies Depression (CES-D)
scale, a widely-used measure of emo-
tional health in community studies of
older people.18–20 This scale consists of
20 items that ask how often specific
symptoms were experienced by individ-
uals during the past week; responses
were scored on a 4-point scale (scored 0
to 3) with potential total scores ranging
from 0–60. Alpha reliability with these
data was 0.89. Persons scoring 16 or
over, as is common in the literature, are
considered to experience high depressive
symptomatology.21

Outcome
Incidence of disability was defined as

a new onset of any ADL limitation
(needing help with or unable to perform
one or more of the 7 ADLs activities)
at either the 2, 5, or 7-year follow-up
interview.

Statistical Analyses
Cox proportional hazards regressions

were used to calculate the hazard ratio
of new onset of any ADL limitation at
either 2, 5, or 7-year follow-up inter-
view as a function of quartiles of
MMSE scores controlling for selected
medical conditions and sociodemo-
graphic variables at baseline. These anal-
yses were restricted to those who were
non-ADL disabled at baseline. We also
analyzed the MMSE score as a contin-
uous variable to investigate if there was
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Table 1. Descriptive characteristics of the sample at baseline

Variables N 5 2,731

Age, (mean 6 SD) 72.6 6 6.4
Gender, N (%)

Male
Female

1131 (41.4)
1600 (58.6)

Marital status, N (%)
Married
Unmarried

1522 (55.7)
1209 (44.3)

Education in years, (mean 6 SD) 4.9 6 3.9
MMSE score, (mean 6 SD) 24.9 (4.5)
MMSE score, N (%)

0–21
22–24
25–28
529

548 (20.1)
630 (23.1)
846 (30.9)
707 (25.9)

Heart attack, N (%)
Stroke, N (%)
Cancer, N (%)
Diabetes, N (%)
Arthritis, N (%)
Hip fracture, N (%)
Depression (CES-D516), N (%)
Any ADL limitation, N (%)

287 (10.5)
154 (5.6)
145 (5.3)
764 (28.0)

1104 (40.4)
88 (3.2)

644 (23.6)
300 (11.0)

Table 2. Percentage of subjects reporting any ADL limitation over 7-year follow-up
by quartiles of MMSE score among nondisabled subjects at baseline (N 5 2,431)

Quartiles of
MMSE Score

0–21
N (%)

22–24
N (%)

25–28
N (%)

29–30
N (%)

Total
Any ADL limitation
No ADL limitation

413
123 (29.8)
290 (70.2)

565
137 (24.3)
428 (75.8)

780
174 (22.3)
606 (77.7)

673
111 (16.5)
562 (83.5)

a gradient of risk associated with onset
of disability. All analyses were per-
formed using the SAS System for Win-
dows, Version 8 (SAS Institute, Cary,
NC).

RESULTS

Table 1 presents descriptive charac-
teristics of the sample at baseline. The
average age of participants was 72.6
years, 58.6% were female and 55.7%
were currently married. The average lev-
el of education was low at 4.9 years.
The average MMSE score was 24.9 6
4.5. Diabetes (28%), arthritis (40.4%),
and high depressive symptoms (23.6%)
were the most commonly reported med-
ical conditions. Eleven percent of the

subjects reported any ADL limitation at
baseline.

Table 2 shows the percentage of
non-disabled subjects at baseline report-
ing any ADL limitation over 7 years of
follow-up stratified by quartiles of base-
line MMSE scores. Among subjects in
the lowest quartile of MMSE score, al-
most 30% reported any ADL limitation
over a period of 7 years compared with
16.5% of subjects in the highest quartile
of MMSE score.

Table 3 presents the results of the
Cox proportional hazard model predict-
ing the risk of any ADL limitation over
a 7-year period of follow-up as a func-
tion of quartiles of MMSE score, con-
trolling for demographic variables, se-
lected medical conditions, and depres-
sive symptoms at baseline. In the Cox

proportional regression analysis, there
was a significant relationship between
MMSE score at baseline and risk of in-
cident ADL disability over a 7-year pe-
riod. Among non-disabled subjects at
baseline, the hazard ratio of any new
ADL limitation was 1.58 (95% CI,
1.18–2.12) for those with impaired cog-
nition (MMSE score 0–21), 1.38 (95%
CI, 1.04–1.82) for low-normal cogni-
tion (MMSE score 22–24), and 1.30
(95% CI, 1.02–1.66) for normal cog-
nition (MMSE score 25–28) when
compared to subjects with high-normal
cognition (MMSE score 29–30), after
adjusting for age, gender, marital status,
years of education, presence of selected
medical conditions, and depressive
symptoms at baseline. Similar results
were also found when MMSE score was
used as a continuous variable. Among
non-disabled subjects at baseline, each
unit increase in MMSE score decreased
the risk of onset of any ADL limitation
over a 7-year follow-up period, after
controlling for baseline factors listed
in Table 3 (HR50.97; 95% CI, 0.95–
0.99).

DISCUSSION

We examined the effects of baseline
cognitive performance on subsequent
ADL function among community-
dwelling Mexican Americans aged 65
and older. Our findings can be sum-
marized as follows. A significant rela-
tionship was observed between lower
baseline MMSE scores and increased
risk of any ADL limitations over a 7-
year follow-up period, after adjusting
for relevant sociodemographic and se-
lected medical conditions. Older sub-
jects with low cognitive function at
baseline (MMSE score 0–21) had a
58% higher chance for ADL disability
over 7 years of follow-up, when com-
pared to those with normal cognitive
function, after adjusting for relevant
confounders. On the other hand, there
was a step-wise decrease in the risk of
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Table 3. Cox proportional hazard models predicting any ADL limitation over a 7-
year follow-up by MMSE score and other covariates among nondisabled subjects at
baseline

Independent Variables
HR (95% CI)
N 5 2431*

Age (one year increase)
Gender (female)
Marital status (married)
Education (yrs)

1.08 (1.06–1.09)
1.21 (0.99–1.47)
0.89 (0.74–1.08)
0.99 (0.97–1.03)

Quartiles of MMSE score (29–30)
0–21

22–24
25–28

1.58 (1.18–2.12)
1.38 (1.04–1.82)
1.30 (1.02–1.66)

Heart attack
Stroke
Cancer
Diabetes
Arthritis
Hip fracture
Depressive symptoms (CES-D516)

1.27 (0.98–1.65)
1.22 (0.83–1.79)
0.86 (0.57–1.31)
1.69 (1.41–2.03)
1.28 (1.07–1.52)
2.03 (1.34–3.08)
1.24 (1.01–1.51)

* Include respondents with the values for all independent measures.
Reference category (given in parentheses).
Note: CES-D5Center for Epidemiologic Studies Depression Scale.

Older subjects with low

cognitive function at baseline

(MMSE score 0–21) have a

58% higher chance for ADL

disability over 7 years of

follow-up, when compared to

those with normal cognitive

function . . .

future ADL disability with better cog-
nitive performance at baseline. With
each unit increase in MMSE score, old-
er non-disabled Mexican-American sub-
jects had 3% less chance of any ADL
limitation over 7 years of followup.

These findings are consistent with
the results of previous studies, thus ex-
tending these observations to older
Mexican Americans.4–6,22 However, this
is the first study that examined the as-
sociation between baseline cognitive sta-
tus and incident disability in ADL over
a 7-year period in a large community-
based sample of Mexican Americans
aged 65 and older from 5 Southwestern
states. Our study showed a continuum
of risk across the entire range of MMSE
scores. Scores that were conventionally
considered to be within normal (MMSE
scores of 25–28) were associated with
higher risk of incident ADL disability
compared to high-normal MMSE
scores. Thus, in a community sample of
an elderly Mexican-American popula-
tion, scores on a brief cognitive test
(MMSE) might be used as an indicator
of subsequent deficits in functional and
physical performance.

Several possible explanations may

account for how poor cognitive func-
tioning at baseline may lead to loss of
ADL abilities. First, an unrecognized
medical condition may plausibly cause
both impairment of cognition and
ADLs. Thus, cognitive deficits might
manifest much earlier as low scores on
cognition tests before demonstrable def-
icits in ADL. Although Ferrucci et al23

have reported higher risks of incident
stroke among subjects with low cogni-
tion when compared with those with
normal cognition, there is no direct ev-
idence in our study that incident dis-
ability in ADL among older Mexican
Americans at follow-up is due to stroke
or any specific medical condition. Sec-
ond, poor performance on specific items
of MMSE, if persistent, might conceiv-
ably lead to impairment of daily living
activities. For instance, impairment in
memory, task-sequencing ability (aprax-
ia), and poor language ability (aphasia)
can directly interfere with ADLs. Sub-
jects with impaired cognition might also
have lapses of judgment, become easily
confused, show poor object recognition,
and may exhibit neurological deficits
with potential adverse effects on self re-
ported ADLs.

Furthermore, the subjects with lower
MMSE scores may possibly represent
those in a predementia state. The con-
cept of predementia, also called mild
cognitive impairment (MCI), is char-
acterized by mild, but measurable,
memory loss without dementia or sig-
nificant impairments in general cogni-
tive and ADL functioning.24 Subjects
with MCI have 15% annual conversion
rate to Alzheimer’s disease compared to
1% of healthy elderly controls.24 For ex-
ample, Braekhus at al25 showed that
more than 40% of older community-
dwellers with MMSE scores of 24–25
developed clinical dementia at 3-year
follow-up compared with those with
higher MMSE scores. Though the
MMSE is not a diagnostic instrument,
a low MMSE score coupled with nor-
mal ADL at baseline strongly suggests
the possibility of MCI in our subjects
with low cognitive scores at baseline.
Therefore, some older Mexican Ameri-
cans with low baseline MMSE scores
may have conceivably progressed to
clinical dementia over a 7-year period.
In this scenario, a progressive loss of in-
dependence and ADL abilities occur as
cognition declines over time. The pre-
sent study cannot confirm or refute this
explanation because a clinical evaluation
for dementia was not made.

A limitation to this study is its ex-
clusive reliance on self-reporting of
ADLs by older subjects who might be
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cognitively impaired. However, several
studies have shown significant agree-
ments between patients and proxy as-
sessments of patients’ abilities to per-
form physical activities of daily living,
regardless of patients’ cognitive func-
tioning.26–27 Similarly, Smith and col-
leagues found that self-reported ADLs
have a high test-retest reliability even
among cognitively-impaired elders.28

Despite these limitations, our study has
several strengths, including its large
community-based sample, its prospec-
tive design, and its association of base-
line cognitive status with subsequent
ADL change over a period of 7 years.

In conclusion, our study found that
low MMSE score was associated with
increased risk for incident ADL disabil-
ity over a 7-year period in a population-
based sample of older Mexican Ameri-
cans living in the community. The as-
sociation between poor baseline cogni-
tive scores and incident disability in
ADL over 7 years suggests that older
Mexican Americans with poor cognition
may be at increased risk for future dis-
ability and loss of independence. These
Mexican-American elders with low cog-
nitive scores may represent a cohort of
individuals that may benefit substantial-
ly from targeted rehabilitation interven-
tions and vascular risk modifications,
with the expectation of lowering the risk
of incident cognitive and physical dis-
ability. One approach to reducing func-
tional dependency in this population is
a clinical trial of culturally appropriate
interventions that promote increased
mental, social, and physical activities in
the elderly, particularly among the cog-
nitively impaired. The results of this
study and others may be a beneficial
tool in the development of better fore-
casting of public health needs of elderly
Mexican Americans, a rapidly growing
segment of the older population in the
United States.11
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