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Abstract
Objective—Examine the association between frailty status and change in cognitive function over
time in older Mexican Americans.

Design—Data used are from the Hispanic Established Population for the Epidemiological Study of
the Elderly (H-EPESE)

Setting—Five Southwestern states: Texas, New Mexico, Colorado, Arizona, and California.

Participants—1,370 non-institutionalized Mexican American men and women aged 65 and older
with a Mini Mental State Examination (MMSE) ≥ 21 at baseline (1995−1996).

Measurements—Frailty defined as three or more of the following components: 1) unintentional
weight-loss of > 10-lbs, 2) weakness (lowest 20% in grip-strength), 3) self-reported exhaustion, 4)
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slow walking speed (lowest 20% 16ft walk-time in seconds), and 5) low physical activity level
(lowest 20% Physical Activity Scale for the Elderly (PASE) score). Socio-demographic factors,
MMSE, medical conditions (stroke, heart-attack, diabetes, arthritis, cancer and hypertension),
depressive symptoms and visual-impairment were obtained.

Results—Of the 1370 subjects, 684 (49.9%) were not-frail, 626 (45.7%) were pre-frail (1 − 2
components) and 60 (4.4%) were frail (≥3 components) in 1995/96. Using general linear mixed
models, we found that frail subjects had greater cognitive decline over 10-years compared with non-
frail subjects (Estimate = −0.67, SE = 0.13; p< .0001). This association remained statistically
significant after controlling for potential confounding factors.

Conclusion—Frail status in older Mexican Americans with MMSE ≥ 21 at baseline is an
independent predictor of MMSE score decline over a 10-year period. Future research is needed to
establish pathophysiological components that can clarify the relationship between frailty and
cognitive decline.
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INTRODUCTION
Frailty is an important clinical and public health problem in older adults characterized by
vulnerability to stressors, decreased strength, increased risk of morbidity, disability and
mortality.1 The prevalence of frailty increases with age and varies by ethnicity and gender.
1-3 Research shows that predictor of frailty in older Mexican Americans include
sociodemographic variables (e.g. marital status and education), body mass index, cognitive
function and disability.4

The relationship between frailty and cognition across different ethnic groups is unclear and
has received little research attention.5 Some authors have reported significantly lower MMSE
scores in Hispanics compared to non-Hispanic whites6,7. Several factors have been associated
with cognitive decline in Hispanic older adults. Altered executive function was reported in
31.1% of older Mexican Americans based on results from a clock-drawing task.8 Slow gait
speed and weak grip strength were also associated with decline in cognitive function in this
population.9,10 Older age, lower education and living alone, along with diabetes, stroke,
depression and visual alterations have been linked to impaired cognition in Mexican American
older adults.11 There is however no information on the relationship between frailty status and
subsequent change in cognitive function.

Given the expected growth in the population of Mexican American older adults in the United
States, it is important to understand the relationship between frailty and health outcomes such
as cognition, which increase health costs and decrease quality of life. The purpose of this study
was to examine the relationship between frailty and cognition over ten years in a large sample
of Mexican American older adults living in the community. We hypothesized that frail subjects
would be at higher risk for cognitive decline over time, compared to persons identified as pre-
frail or not frail.

METHODS
Sample and procedures

Data are from the Hispanic EPESE, a longitudinal study of Mexican Americans aged 65 and
older, residing in Texas, New Mexico, Colorado, Arizona and California. The sample and its
characteristics have been described elsewhere.12,13 The original probability-based sample
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was representative of approximately 500,000 older Mexicans Americans living in the
Southwest in the mid-1990s. Five waves of data have been collected (1993−94, 1995−96, 1998
−99, 2000−2001, and 2004−2005). The present study used data obtained at the 2nd, 3rd, 4th,
and 5th wave (1995 to 2005). Information from the baseline (1st) interview was not used since
the Physical Activity Scale for the Elderly (PASE),14,15 a component of the frailty index, was
not administered. The PASE scale was only administered at the second and fifth waves. All
other covariates and the frailty index components were collected at every wave (2nd to 5th). Of
the 3,050 subjects interviewed at baseline (1993−1994) 2,438 subjects were re-interviewed
(2,166 in person and 272 by proxy), 238 were confirmed dead through the National Death
Index (NDI) and reports from relatives, 110 subjects refused to be re-interviewed, and 264
were lost to follow-up at the 2nd wave. We excluded subjects who were re-interviewed by
proxy (N = 272) because they didn't complete the PASE scale.

Of the 2,166 subjects re-interviewed in person, 796 were subsequently excluded: Four-hundred
and ninety-nine subjects had a MMSE score < 21 and 297 subjects had missing information
on one of the components used to compute the frailty index (see description below) or the
Center for Epidemiologic Studies Depression (CES-D) Scale.16 Of those with missing
information for hand grip strength, 8 had surgery in the upper extremities; 60 refused to perform
the task; 21 felt the procedure was unsafe; and 26 tried but were unable to complete the task.
Of those with missing data for walking speed, 23 refused to perform the task; 27 felt the
procedure was unsafe; and 4 tried but were unable to complete the task.

Proxy subjects (N = 272) were more likely to be older, to have a history of heart attack, stroke,
near and distant vision impairment, and a lower level of education. Subjects excluded due to
missing values in any of the frailty index components or covariates, and those who had a MMSE
score < 21 (N = 796) were also more likely to be older, to have had a stroke, cancer, low body
mass index (BMI), poorer performance in the 16-foot walk test, and high depressive symptoms.

The final sample consisted of 1,370 subjects who had a MMSE score ≥ 21, had complete
information on the frailty index and covariates at the 2nd wave (1995/96), and were re-
interviewed during the follow-up period. At the end of follow-up (year 2005−2006) 735
subjects were re-interviewed in person, 69 subjects refused to be re-interviewed, 107 subjects
were lost to follow-up, and 459 subjects were confirmed dead through the National Death Index
(NDI) and reports from relatives. Subjects who died were mostly older, men, had lower MMSE
scores, BMI, and physical activity, poorer performance in hand grip strength and walk test,
and reported more hypertension, stroke, diabetes and cancer when compared with those alive
or those lost to follow-up. Subjects living and those lost to follow-up were younger, women,
had high MMSE scores, elevated BMI, and performed better in hand grip strength and walk
test when compared to those who died. Subjects lost to follow-up had the highest physical
activity level, were less frail and had lower prevalence of heart attack, stroke and altered distant
vision.

Measures
Frailty definition—Frailty was assessed using similar procedures to those developed by
Fried et al.1 with the exception of physical activity where we used the PASE scale14,15instead
of the Minnesota Leisure Activity Questionnaire. Following the procedures developed by Fried
et al.,1 subjects with three or more components present were considered frail. Subjects with
one or two components were considered pre-frail and those with zero components were
considered not frail. The Frailty Index includes the following components (Table 1):

1) Weight loss: Calculated as the difference between weight measured at baseline interview
and weight measured at 2nd wave. Subjects with unintentional weight loss of more than 10
pounds were categorized as positive for weight loss criterion (score = 1).
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2) Grip strength: Assessed using a hand-held dynamometer (Jaymar Hydraulic Dynamo-
meter model #5030J1- J.A. Corp) and measured in Kilograms (kg).17,18 The test was
administered by a trained interviewer and two trials were performed. The higher of the two
handgrip scores was used for scoring purposes. Subjects who were unable to perform the grip
strength test and those in the lowest 20% adjusted for BMI and stratified by gender were
categorized as positive for the weakness criterion (score = 1).

3) Exhaustion: Two items from the CES-D scale were used to assess exhaustion16. Number
one: “I felt that everything I did was an effort” and number two: “I could not get going”. The
items asked, “How often in the last week did you feel this way?” 0 = rarely or none of the time
(< 1 day), 1 = some or little of the time (1−2 days), 2 = a moderate amount of the time (3−4
days), or 3 = most of the time (5−7 days). Subjects answering 2 or 3 to either of these two items
were categorized as positive for the exhaustion criterion (score = 1).

4) Walk Time: Assessed over a 16-foot timed walk test. Subjects were asked to walk “as fast
as felt safe.” Height and gender adjusted time points were used (gender-specific cutoff a
medium height) (Table 1), with the slowest 20% and those unable to perform the test
categorized as positive for the slowness criterion (score = 1).

5) Low physical activity: Assessed with the PASE scale.15 Subjects who scored in the lowest
quintile adjusted by gender were categorized as positive for the low physical activity criterion
(score = 1).

To compute the frailty index, e.g., frailty scores of 1 for grip strength, walking speed, and
physical activity (PASE) were based on a score in the lowest quintile distribution. We did not
use the actual cut point scores developed by Fried and others1 since the sample in their original
study was younger than our baseline sample, and anthropometric values (weight and height),
used to adjust for hand grip muscle strength and walking speed, are known to differ in Mexican
Americans compared to the predominantly non-Hispanic white sample included in the original
frailty study. 19-21

Modifying the cut point can be justified based on studies that have used different population
groups. When analyzing frailty in samples different from those in the Cardiovascular Health
Study, Fried and others,1,22 have used different cut-points to construct the frailty index. By
changing the cut points of the frailty index, the risk for adverse effects due to frailty status
could be modified. However, previous findings from the Hispanic EPESE have demonstrated
that weight loss, and poor performance in hand grip strength and walking speed were associated
with cognitive decline, disability, and mortality.9,10,17,18,23-25

Cognitive function—Cognitive function was assessed with the Mini Mental State
Examination (MMSE).26 The English and Spanish versions of the MMSE were adopted from
the Diagnostic Interview Scale (DIS) used in prior Hispanic community surveys.27 This
Spanish version of the MMSE has met standard criteria for development of translated tests,
including formal translation, back-translation, and consensus by committee for final item
content. The Spanish MMSE version has been successfully used in community surveys of
Mexican Americans.28 Scores range from 0 to 30, with lower scores indicating poorer
cognitive ability. We divided the MMSE score based on two factors: the distribution in the
2,731 subjects at baseline assessments and the cut points from past aging research in minority
populations.29 MMSE score was used as a dichotomized variable (< 21 for poor cognition vs.
≥ 21 for good cognition). This represents a cut-point frequently used in past studies in cognitive
research among older populations with low educational attainment and low English literacy.
27,30,31 In the present study, only subjects with MMSE scores ≥ 21 at baseline were included
in the analysis.

Samper-Ternent et al. Page 4

J Am Geriatr Soc. Author manuscript; available in PMC 2009 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Vision impairment—Near vision acuity was measured using a card with seven-digit
“telephone numbers” of three different type sizes: 7-, 10-, and 23-point.32 Distance visual
acuity was measured using a modified Snellen test employing directional “Es” at 4 m to
estimate acuity from 20/40 to 20/200; if visual acuity was greater than 20/200 without
correction, a subject was classified as being functionally blind.32 Subjects who could only read
“Es” of 20/60 or greater were considered to have distance vision impairment and subjects who
could read 20/40 or less were considered to have adequate distance vision.

Covariates—Socio-demographic variables included age, gender, marital status and years of
formal education. The presence of various medical conditions was assessed with a series of
questions asking subjects if they had ever been told by a physician that they had diabetes, heart
attack, stroke, hypertension, arthritis or cancer. Depressive symptomatology was measured
with the Center for Epidemiologic Studies Depression Scale (CES-D) with scores ranging from
0−60. We considered subjects with high depressive symptoms those with a score ≥ 16, as is
common in the literature.16,33-35 Body Mass Index was computed as weight in kilograms
divided by height in meters squared. Height was measured using a tape placed against the wall
and weight was established using a Metro 9800 scale.

Statistical analysis—Chi square and ANOVA tests were used to examine the distribution
of covariates for subjects by frailty status at the 2nd wave (1995−96). General linear mixed
models using the MIXED procedure in SAS (SAS Institute, Cary, N.C.) were used to examine
the factors associated with decline in cognitive function over a 10-year period as a function of
frailty status. Mixed models provide a general outline for the analysis of repeated measures.
This approach uses all available data on each subject, is not affected by random missing data,
easily models time-effects and allows usage of realistic variance and correlation patterns.36
All the variables were analyzed as time-dependent covariates, except for age, gender,
education, and frailty index. The mixed model approach was chosen for several reasons. First,
it is the model which best accounts for missing or incomplete observations. Second, it allows
for modeling of time-dependent change in our variables as well as time-dependent change in
the magnitude of association between the variables. Finally, since the Hispanic EPESE data
included repeated measures over 10 years, mixed models allowed flexibility in modeling the
effects of time on our outcome.37,38

Three mixed models were constructed to test the relationship between frailty status and
cognitive decline over a 10-year period. Model l included time, age, gender, marital status,
years of formal education, frailty index, and time. In Model 2, an interaction term – frailty
status * time - was used to estimate the effect of frailty status on the rate of change in cognitive
function (slope) over time. In Model 3, stroke, heart attack, hypertension, diabetes, high
depressive symptoms, arthritis, and near and distant vision impairment were added along with
the variables in Model 1.

We also used the General Estimation Equations (GEE) to determine the odds ratio of having
a MMSE < 21 over a 10-year period. The GEE methodology provides consistent estimators of
the regression coefficients and of their variances under weak assumptions regarding the
correlation among subject observations.37,38 This method relies on independence across
subjects to consistently estimate the variance of the proposed estimators, even when the
assumed working correlation structure is incorrect. All analyses were performed using the SAS
System for Windows, Version 9.1.3 (SAS Institute, Cary, N.C.).

RESULTS
Slowness in walking speed and unintentional weight loss of 10 pounds or more were the criteria
most frequently contributing to frailty status with 19.9% of the subjects qualifying as frail
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based on walking speed and 17.2% qualifying as frail based on weight loss. Table 1 lists the
number and percent of persons meeting the criteria for each of the five components of the frailty
index.

Table 2 includes the characteristics of the sample according to frailty status at 2nd wave (1995
−96). The sample was divided in three groups: not frail [n = 684 (49.9%)]; pre-frail [n = 626
(45.7%)] and frail [n = 60 (4.4%)] using the frailty index described previously.1 Frail subjects
were significantly more likely to be older (mean 73.2 years; standard deviation [SD] = 4.8), to
have lower MMSE scores, lower level of education, lower BMI, poorer performance in hand
grip and walk time tests, lower level of physical activity, higher depressive symptoms and
higher exhaustion. Also, frail subjects were more likely to report hypertension, heart attack,
stroke or cancer when compared with the pre-frail and not frail group.

General linear mixed model estimates for MMSE score as a function of the frailty index over
a 10-year period are shown in Table 3. In Model 1, the rate of decline in the MMSE score was
0.65 points per year. The association between pre-frail and frail status at baseline and MMSE
score at each point of follow-up (Intercept of MMSE score) was −0.54 and −1.38 respectively,
after adjusting for age, gender, education, marital status, and time. Model 2 tested the
interaction between being pre-frail and frail and time of follow-up (slope of MMSE score over
10-years). There was a significant interaction between -frailty by time-, indicating that frail
subjects had a significantly greater decline in MMSE score over time compared to subjects
without frailty. The parameter estimate was −0.70 points per year (SE = 0.15; p<.0001). In
Model 3, after adjusting for all covariates, the frailty by time interaction and decline in cognitive
status over time remained statistically significant (−0.67 points per year; SE = 0.13; p<.0001).
The time interaction represents the estimated effect of frailty status on the annual rate of change
in cognitive function. Frailty status by time shows how the MMSE score declines over time if
a subject is in the frail category. Cognitive decline over time remained greater in frail subjects
after adjusting for all covariates. Hypertension, high depressive symptoms, and near and distant
vision impairment were factors also associated with decline in the MMSE score.

Generalized Estimation Equation (GEE) analysis was performed to estimate the odds ratio of
having a MMSE < 21 over a 10-year period as a function of frailty at 2nd wave (baseline for
this study). After adjusting for time and all covariates, the odds ratio of becoming cognitively
impaired (MMSE < 21) over a 10-year period for frail subjects was 1.27 (95% CI 1.07−1.52)
when compared with pre-frail subjects (OR=1.02; 95% CI, 0.95−1.08).

The decline in MMSE score by frailty status can be observed in Figures 1.A and 1.B. The
unadjusted and adjusted mean distribution of MMSE score over time by frailty status at 2nd

wave (1995/96) is shown. The slope of MMSE scores (Figure 1.A) decreased from baseline to
the 5-year follow-up and then increased. However, after adjustment for all covariates (Figure
1.B), a continuing decline in the slope is observed from 5-year to 10-year of follow-up.

DISCUSSION
As hypothesized, we found a statistically significant association between frailty and subsequent
decline in cognitive function over a 10-year period in older Mexican Americans. The
association remained significant after adjusting for potentially confounding variables such as
age, education, gender, marital status, medical conditions, high depressive symptoms, and near
and distant visual impairment. Subjects in the frail category had a faster and more severe decline
in cognitive function than those in the pre-frail category; nevertheless, both groups showed a
considerable decline.

In a recent study, Buchman et al.39 evaluated over 820 subjects for cognitive function and
frailty status during a 3-year follow-up and found that the risk of developing Alzheimer's
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disease was 2.5 times higher when frailty was present at baseline. In our study, the risk of
becoming cognitively impaired (MMSE < 21) for frail subjects was 1.3 times higher than of
not frail subjects over a 10-year period. Also, the decline in cognition over time was more
severe in frail subject compared to non-frail and pre-frail. Our findings are consistent with
those reported by Buchman and colleagues, 39 but our results are based on a longer follow-up
(10- years) and represent an underserved population with a lower education level. To our
knowledge, this is the first study that focuses on frailty as a potential predictor of cognitive
decline in older Mexican Americans. Our findings and those reported by Buchmann and
colleagues 39 suggest cognitive decline and frailty could have common etiologic pathways.
Altered gait, weight loss and muscle weakness have all been associated with the development
of dementia and all are key components used to measure frailty.1,4,8,10

There are several potential pathways by which frailty could contribute to cognitive decline.
39 Declining cognitive function is a longitudinal process that starts with minor alterations in
a few domains and slowly progresses to changes in multiple domains.40 In some dementias,
accumulation of neural plaques and fibrillary tangles is involved in the etiology of the decline.
41,42 Primary and supplementary motor cortices, the substantia nigra and the striatum are often
altered.41,42 Studies have shown that alterations in these areas of the brain are associated with
modifications in the components of frailty such as weight loss and slow gait.43;44 These
findings and the results from our analyses suggest the possibility that changes in neural systems
that control motor function, metabolism, and fatigue may be present in frailty. More studies
are necessary to establish the exact relationship and explain the biological and psychological
processes by which frailty and cognition are related.

Another possible explanation for our findings is that the faster cognitive decline in the frail
group reflects the slightly lower but normal baseline MMSE score in the frail group compared
to the non-frail subjects. The lower, but normal, MMSE scores at baseline might represent a
state of mild cognitive impairment (MCI) as indicated by the presence of measurable memory
loss with no impairment in general cognitive and motor functioning.45 Adults with MCI have
about 15% annual conversion rate to Alzheimer's dementia compared to 1% for those without
MCI.45 We do not have data that indicates our subjects with low MMSE scores had MCI.
Assessing the relationship between MCI and development of physical frailty in community-
dwelling elders over time is an important topic for future research.

The relationship between cognition and frailty is complex and some investigators have argued
that cognitive function should be included in the definition of frailty.46 In the meantime,
rehabilitation and pharmacologic treatments targeted towards the different components of
frailty should be considered simultaneously with the treatment for cognitive dysfunction. Any
intervention targeting frail patients should also include a cognitive evaluation. Likewise, case
management for a person with cognitive impairment should also include an assessment of
frailty and an attempt to coordinate interventions to address both conditions.

The association between the pre-frail status and cognitive decline suggests the potential for
preventive intervention oriented towards slowing the cognitive decline.47 The pre-frail status
may be more easily modified by changes in diet, exercise, and medications.47 Research is
required to identify factors associated with transitions into and out of the states of frailty and
how these transitions are related to cognitive function.2

Our investigation includes a number of limitations. First, the MMSE has limited sensitivity to
detect subtle changes in cognitive function in community living older persons. We did not have
access to cerebral imaging information, neuropsychological testing or biomarkers. Our
measure of cognitive function is particularly limited in assessing alterations in frontal lobe
functions.48 Because depression and some cognitive disabilities are related to frontal system
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pathology, the association between frailty and cognitive decline could be mediated by other
variables.49 Second, the information on medical conditions and comorbidities in our study is
based on self-reports. Okura and others 39,50 have reported good agreement between self-
reported medical conditions and actual medical diagnoses, but we did not have access to
medical records to confirm subject self-reports. Third, subjects with MMSE < 21 at baseline,
those deceased at follow-up, and those unwilling to be re-interviewed were excluded from the
analyses and this may have introduced a bias. We did, however, include information on
respondents in the analyses until their last follow-up. Subjects with more severe cognitive
dysfunction (MMSE score <21) were excluded because establishing and interpreting their
decline over time posed methodological and conceptual difficulties.

The strengths of our study include the large number of subjects from a well-defined and
comprehensively studied sample representing an under-studied and under-served population.
Other strengths include the prospective design, the 10-year follow-up period, and the use of a
wide range of potential predictors related to cognitive decline.

In conclusion, we found that frailty in older Mexican Americans was an independent predictor
of decline in MMSE scores over a 10-year follow-up period. Not frail and pre-frail subjects
demonstrated less cognitive decline than subjects who were frail, suggesting a potential
opportunity for early recognition and management. Future research is needed to better
understand the pathophysiological, behavioral, and environmental variables contributing to the
relationship between frailty and cognitive decline and to identify new interventions designed
to improve quality of life and reduce frailty and cognitive disability in older adults.
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Figure 1.
Unadjusted and adjusted mean of MMSE over time by frailty status. 1.A. Unadjusted Means
1.B. Adjusted Means
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Table 1
Percent of individuals for each frailty index component among older Mexican Americans with MMSE ≥ 21 (N=1370).

Characteristic Definition N (%)

Weight Loss Unintentional weight loss of > 10 pounds 235 (17.2)
Grip Strength Lowest 20% in grip strength (adjusted by gender and BMI) 211 (15.4)

Men
Strength ≤ 21 for BMI ≤ 24.2
Strength ≤ 24.5 for BMI 24.3 − 26.8
Strength ≤ 25.4 for BMI 26.9 − 29.5
Strength ≤ 25.5 for BMI > 29.5
Women
Strength ≤ 13.5 Kg for BMI ≤ 24.7
Strength ≤ 14.2 Kg for BMI 24.8 − 28.3
Strength ≤ 15.0 Kg for BMI 28.4 − 32.1
Strength ≤ 15.0 Kg for BMI > 32.1

Exhaustion Self-reported positive answer from either of two questions on CES-D Scale: I felt that everything I
did was an effort, I could not get going

143 (10.4)

Walk Time Slowest 20% of walking time from 16-foot walk test adjusted by gender and height 273 (19.9)
Men
Time ≥ 11.2 seconds for height ≤ 66 inches
Time ≥ 9.7 seconds for height > 66 inches
Women
Time ≥ 12.0 seconds for height ≤ 60.5 inches
Time ≥ 11.2 seconds for height > 60.5 inches

Physical Lowest 20% of PASE Scale adjusted by gender 124 (9.1)
Activity Men ≤ 30 (range 0 − 342)

Women ≤ 27.5 (range 0 − 306)

MMSE=Mini Mental State Examination

BMI=Body Mass Index

CES-D=Center for Epidemiologic Studies Depression Scale

PASE=Physical Activity Scale for the Elderly

J Am Geriatr Soc. Author manuscript; available in PMC 2009 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Samper-Ternent et al. Page 13

Table 2
Characteristics of the sample according to frailty status among older Mexican Americans with MMSE ≥ 21 (N=1370).
Data collected in 1995−96.

Predictor variables Not Frail
N (%)

Pre frail
N (%)

Frail
N (%)

Total 684 (49.9) 626 (45.7) 60 (4.4)
MMSE, mean (± SD) * 26.1 (± 3.2) 25.4 (± 3.2) 24.8 (± 3.0)
Age, mean (± SD) * 73.2 (± 4.8) 74.5 (± 5.7) 78.0 (± 7.0)
Gender (Female) 405 (59.2) 371 (59.3) 32 (53.3)
Marital Status (Married) 383 (56.0) 361 (57.7) 33 (55.0)
Education (years), mean (± SD) * 5.9 (± 4.1) 5.2 (± 3.8) 5.6 (± 3.6)
Weight (pounds), mean ± SD * 161.9 (± 29.9) 156.8 (± 31.0) 152.3 (± 36.1)
Height (inches), mean ± SD 63.3 (± 3.7) 63.1 (± 3.9) 62.4 (± 4.0)
BMI (Kg/m2), mean ± SD † 28.5 (± 4.8) 27.8 (± 5.1) 27.6 (± 6.3)
Hand grip strength (kg), mean ± SD *

Male 34.7 (± 5.8) 30.2 (± 7.5) 20.8 (± 4.6)
Female 22.0 (± 4.1) 18.5 (± 5.0) 13.6 (± 2.8)

Rapid walk test (min), mean ± SD * 7.1 (± 1.8) 9.8 (± 4.1) 15.1 (± 6.8)
PASE, mean ± SD * 120.0 (± 59.0) 95.9 (± 59.6) 34.5 (± 46.6)
CES-D, mean ± SD * 3.8 (± 5.1) 7.1 (± 8.3) 10.0 (± 8.8)
Exhaustion * 0 (0) 121 (19.3) 22 (36.7)
Hypertension * 290 (42.4) 298 (47.6) 40 (66.7)
Heart * 40 (5.9) 65 (10.4) 11 (18.3)
Stroke * 26 (3.8) 44 (7.0) 12 (20.0)
Diabetes 168 (24.6) 180 (28.8) 17 (28.3)
Arthritis 295 (43.1) 285 (45.5) 31 (51.7)
Cancer† 684(49.9) 626(45.7) 60(4.4)
Near vision impairment 38 (5.6) 33 (5.3) 5 (8.3)
Distant vision impairment 29 (4.2) 32 (5.1) 6 (10.0)

BMI=Body Mass Index

MMSE=Mini Mental State Examination

PASE=Physical Activity Scale for the Elderly

CES-D=Center for Epidemiologic Studies Depression Scale

Chi-square test was used for categorical variables and ANOVA test for continuous variables

*
p value < .001

†
p value < .05
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Table 3
General linear mixed model estimates for change in MMSE score over 10-year period as a function of frailty index
among older Mexican Americans with MMSE ≥ 21 (N=1370).

Explanatory variables Model 1
ß (SE)

Model 2
ß (SE)

Model 3
ß (SE)

Intercept 30. (1.12) * 30.87 (1.12) * 30.93 (1.10)*
Time − 0.65 (0.02) * − 0.62 (0.03) * −0.53 (0.04)*
Age (Years) − 0.07 (0.01) * − 0.07 (0.01) * −0.07 (0.01)*
Gender (Female) 0.23 (0.16) 0.24 (0.16) 0.31 (0.16)
Education (Years) 0.27 (0.02) * 0.27 (0.02) * 0.27 (0.02) *
Marital Status (Married) 0.35 (0.15) † 0.36 (0.15) † 0.23 (0.15)
Frailty Index

Not frail Reference Reference Reference
Pre frail −0.54 (0.16) * −0.37 (0.21) −0.10 (0.21)

Frail −1.38 (0.39) * 0.48 (0.56) 0.94 (0.55)
Frailty Index*time

Not frail*time Reference Reference
Pre frail*time −0.05 (0.05) −0.07 (0.04)

Frail*time −0.70 (0.15) * −0.67 (0.13) *
Diabetes −0.05 (0.15)
Heart attack 0.08 (0.10)
Depression − 0.07 (0.01)*
Stroke − 0.65 (0.26)*
Hypertension 0.15 (0.13)
Arthritis 0.07 (0.13)
Cancer 0.29 (0.25)
Near Vision Impairment −1.32 (0.33)*
Distant Vision Impairment −0.64 (0.35)

MMSE=Mini Mental State Examination

*
p value < .001

†
p value < .05
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