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ORIGINAL REPORTS: GENERAL

RISK FACTORS FOR FALLING IN OLDER MEXICAN AMERICANS

Objective: To estimate the prevalence of falls
and the risk factors associated with falls in Mex-
ican-American men and women aged 72 and
older, from the Hispanic Established Population
for the Epidemiological Study of the Elderly.

Design: A 2-year cohort study.

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

Methods: Data on sociodemographic charac-
teristics, health status, cognitive function, af-
fective function, functional status, body mass
index, and summary performance measures of
lower body function, were obtained (1998–
1999). Two years later (2000–2001), falls in
the previous 12 months were assessed by self-
report. Chi-square, univariate statistics, and
multivariate logistic regression analyses were
used.

Results: Of the 1,391 participants, 31.8% fell
one or more times, and 14.2% reported 2 or
more falls. In the logistic regression analysis,
aged $80 years (adjusted odds ratio
[OR]51.52, 95% confidence interval
[CI]51.17–1.98), being female (OR51.45,
95% CI 1.13–1.86), having diabetes
(OR51.37, 95% CI 1.06–1.77), having arthritis
(OR51.32, 95% CI 1.04–1.68), experiencing
impairment of instrumental activities of daily
living (OR51.05, 95% CI 1.01–1.10), and ex-
hibiting high depressive symptoms (OR51.59,
95% CI 1.16–2.19), were significant (P,.05)
independent risk factors for one or more falls.
The risk of falling increased linearly with the
number of risk factors, from 14% with none,
to 41% with 3 or more risk factors (P,.001).

Conclusions: Prevalence of falls among older
Mexican Americans was similar to that report-
ed in non-Hispanic Caucasians. Potential mod-
ifiable conditions, such as functional deficits,
arthritis, diabetes, and depressive symptoms
were independent risk factors for falls in this
population. (Ethn Dis. 2004;14:417–422.)
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INTRODUCTION

Approximately 30% of people aged
65 and older, who live in the community
fall each year, with this proportion in-
creasing to up to 50% by age 80.1,2 Al-
though, the majority of falls result in no,
or minor, injury, the cost of falling is
high to the older individual, and to the
healthcare system.1,3,4 About 50% of the
older subjects who fall develop a fear of
falling; and about half of these subjects
decrease activities, such as shopping or
house cleaning, because of this fear.1

About 7% of persons aged 75 years and
older visit emergency rooms for a fall in-
jury event each year, and more than 40%
of these visits result in hospital admis-
sions.3 Fall-related injuries account for
5.3% of all hospitalizations in persons
aged 65 years and older, and fallers are
more likely to be discharged to a nursing
home, compared to non-fallers.3,4

There is enough evidence for a mul-
ti-factorial etiology of falls among com-
munity-living older populations.1–3,5–14

This includes a combination of intrinsic
(eg, gait impairment),1,2,5,6 extrinsic (eg,
polypharmacy),1,9 and environmental
factors (eg, poor lighting).5,6 Most re-
ports have focused on intrinsic factors.
For example, in the Duke Established
Population for the Epidemiological
Study of the Elderly (EPESE), being of
increased age, having arthritis, having
diabetes, and reporting a history of frac-
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tured bones, were independent risk
factors for falls.7 Other studies have
found that being female,11,14 having a
history of previous falls,8,10,11 and exhib-
iting walking and balance impair-
ments,1,2,5,6,9,12,13 lower or upper extrem-
ity weakness,1,8,10,11 functional impair-
ment,6,10 cognitive impairment,1,5,12 sen-
sory impairment,11 and some medical
conditions, such as depression,6 urinary
incontinence,13 Parkinson’s disease,5,8

and stroke,2 were risk factors for falls.
Extrinsic factors include use of medica-
tions, especially sedatives.1,9 Environ-
mental hazards include holes in floors,
scatter rugs, and slippery bathtubs.5,6

Limited information exists on the
prevalence of falls in different ethnic
groups. The proportion of falls is lower
in some populations, such as Japanese-
American elders (11% for men and
17% for women),14 compared to Cau-
casian elders (from 27% to 36%, for
men and women, respectively),5,6 and
older Mexican-American women
(32%).9 African-American elders had a
23% reduced risk of experiencing a fall,
compared to Whites, in the Duke
EPESE7; however, in another study, the
prevalence of falls among older African-
American women was similar to that of
older White women.15

The purpose of this study is to es-
timate the prevalence and correlates of
self-reported falls among Mexican
Americans aged 72 and older, using data
from the third and fourth waves of the
Hispanic EPESE.

METHODS

Sample
Data are from the Hispanic EPESE,

a population-based study of 3,050 non-
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Although, the majority of

falls result in no, or minor,

injury, the cost of falling is

high to the older individual,

and to the healthcare

system.1,3,4

institutionalized Mexican Americans,
aged 65 and older (83% response rate),
residing in 5 Southwestern states: Texas,
California, New Mexico, Colorado, and
Arizona. Sampling and data collection
are described elsewhere.16 Data on falls
were obtained at the fourth wave during
2000–2001 from 1,391 subjects, aged
72 and older. In the analysis reported
below, we used data from the third wave
(1998–1999) to predict falls one to 2
years later (2000–2001).

Measures
Prevalence of falls at the fourth wave

(2000–2001) was assessed by the fol-
lowing question: ‘‘During the past 12
months, how many times did you fall
and land on the floor or ground?’’ Fall
status was dichotomized as no falls vs
one or more falls.

Potential predictors of falls were as-
sessed at the third wave (1998–1999).
These included:

1. Sociodemographic variables: age,
gender, marital status, and years of
education.

2. Medical conditions were assessed
with a series of questions asking the
respondents if they had been told by
a doctor that they had arthritis, di-
abetes mellitus, a heart attack, hy-
pertension, stroke, cancer, or a frac-
ture of any bone.

3. Urinary incontinence was evaluated
by the question ‘‘In the past month,
how often have you had difficulty
holding your urine until you could
get to a toilet—never, hardly ever,

some of the time, most of the time,
or all the time?’’ If the response was
other than never, the subject was
considered as experiencing inconti-
nence.

4. Near vision was evaluated by the
question ‘‘can you see well enough to
recognize who is at an arm’s length
away?’’ Distant vision was evaluated
by ‘‘can you see well enough to rec-
ognize a friend across the street and
across the room?’’ Hearing was eval-
uated by ‘‘With/without a hearing
aid, can you usually hear and under-
stand what a person says without see-
ing his face, if that person talks in a
normal voice to you in a quiet
room?’’

5. Functional status was assessed by 10
instrumental activities of daily living
items (IADL),17 and by 7 activities
of daily living items (ADL).18 The
IADLs included: using the tele-
phone, driving a car or traveling
alone, shopping for groceries or
clothes, preparing own meals, doing
light housework, taking own medi-
cine, handling own money, doing
heavy work around the house, walk-
ing up and down stairs, and walking
half a mile. Respondents were asked
to indicate if they could perform the
activities: without help, with help, or
if they were unable to do the activity.
The ADLs included: walking across
a small room, bathing, grooming,
dressing, eating, transferring from a
bed to a chair, and using the toilet.
Subjects were asked if they needed
no help, needed help, or were unable
to perform the activity. Both IADL
and ADL were used as continuous
variables.

6. Body Mass Index was computed by
dividing weight in kilograms by
height in meters squared. Anthro-
pometric measurements were collect-
ed in the home using the methods
and instructions employed in other
EPESE studies. Height was measured
using a tape placed against the wall,
and weight was assessed using a Met-
ro 9800 measuring scale.

7. A summary measure of lower body
performance (POMAS) was assessed
by 3 independent measures: a stand-
ing balance, a timed 8-foot walk, and
timed repeated instances of rising
from a seated position in a chair, to
a standing position.19,20 Using previ-
ously established criteria,19 perfor-
mance on each task is classified on a
scale ranging from 0 to 4. Subjects
unable to perform the particular task
received a 0 score, and a 1–4 score
was assigned to those able to com-
plete the task. When the 3 tasks were
summed, an overall summary perfor-
mance score ranging from 0 to 12
was created, where higher scores rep-
resented better functioning.

8. Cognitive functioning was evaluated
using the Mini Mental State Exam-
ination (MMSE, score 0 to 30).21

Depressive symptomatology was
measured by the Center for Epide-
miologic Studies Depression Scale
(CES-D).22 Persons scoring 16 or
higher were categorized as having
high depressive symptomatology.23

Analysis
Comparisons are between the partic-

ipants who fell (one or more falls) and
subjects who did not report any fall.
The chi-square test for categorical vari-
ables, and the t test statistic for contin-
uous variables, were performed. A step-
wise logistic regression analysis was used
to estimate the odds of falls at one to 2
years later, comparing people without
falls (N5949) to people who have fallen
at least once (N5442). We also exam-
ined potential interaction effects among
predictors, and evaluated the fit of the
regression analysis.

Finally, we examined the risk of fall-
ing according to the number of risk fac-
tors found in the adjusted analysis.
Trends of falls according to risk score
were assessed by chi-square test for order
of proportions. The relative risks (RR)
for falls, according to the number of risk
factors, were then calculated directly
from the data.24 Therefore, using 232
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Table 1. Characteristics of the sample by falls status in older Mexican Americans (N51,391)

Variables
No Falls
(N5949)

One or More Falls
(N5442) P Value

Age, mean 6 SD 76.4 6 5.4 77.4 6 5.8 .002

Gender, N (%)
Female
Male

Unmarried, N (%)
Education (years), mean 6 SD
Hypertension, N (%)

546 (57.5)
403 (42.5)
424 (44.7)
5.0 6 3.9
447 (47.1)

307 (69.5)
135 (30.5)
251 (56.8)
4.8 6 3.8
229 (51.8)

,.001

,.001
.271
.102

Heart attack, N (%)
Stroke, N (%)
Diabetes, N (%)
Arthritis, N (%)
Incontinence, N (%)

44 (4.6)
32 (3.4)

239 (25.2)
448 (47.2)
212 (22.3)

31 (7.0)
18 (4.1)

144 (32.6)
256 (57.9)
127 (28.7)

.068

.514

.004
,.001

.010
Any fracture history, N (%)
Cancer, N (%)
Near vision problem, N (%)
Distant vision problem, N (%)
Hearing problem, N (%)

67 (7.1)
46 (4.9)
41 (4.3)

115 (12.1)
208 (21.9)

42 (9.5)
29 (6.6)
20 (4.5)
80 (18.1)
95 (21.5)

.115

.188

.862

.003

.858
Depressive symptoms (CES-D516), N (%)
MMSE, mean 6 SD
ADL limitations, mean 6 SD
IADL limitations, mean 6 SD

111 (11.7)
22.8 6 5.6
0.47 6 1.5
1.6 6 2.7

91 (20.6)
21.8 6 5.8
0.66 6 1.6
2.4 6 3.1

,.001
.005
.028

,.001
POMAS, mean 6 SD
Body mass index (kg/m2), mean 6 SD
Using aid to walk, N (%)

7.3 6 3.6
28.5 6 5.6
154 (16.2)

6.6 6 3.7
28.6 6 5.8
111 (25.1)

.001

.296
,.001

SD5standard deviation; CES-D5Center for Epidemiologic Studies Depression Scale (0–60); MMSE5Mini Mental Status Examination score (0–30); ADL5Activities of Daily
Living (0–7); IADL5Instrumental Activities of Daily Living (0–10); POMAS5summary performance measures of lower body function score (0–12).

tables for each risk factor category (0, 1,
2, and 3 or more), RR for falls is the
ratio of the risk in exposed (a/
[a1b]5participants who had one or
more risk factors: eg, advanced age, di-
abetes, etc) divided by the risk in non-
exposed (c/[c1d]5participants without
the risk factors). For example, for 1 risk
factor, RR5(72/[721257])/(19/[191
113])51.5. All analyses were performed
using the SAS System for Windows, ver-
sion 8.0 (SAS Institute, Inc., Cary, NC).

RESULTS

Of the 1,391 subjects, 442 (31.8%)
reported one or more falls. Of these
442, 244 (17.6%) reported one fall, and
198 (14.2%) reported 2 or more falls,
in the previous year. Therefore, the total
prevalence of falls was 31.8% in this
population. Among women 307 (36%)
reported one or more falls, and 145
(17%) experienced 2 or more falls.

Among men 135 (25.1%) reported one
or more falls, and 53 (9.9%) fell 2 or
more times.

The characteristics of the cohort at
the third wave, and the bivariate analy-
ses, are shown in Table 1. Fallers were
significantly more likely to be older, fe-
male, unmarried, to report arthritis, di-
abetes mellitus, distant vision problems,
incontinence, high depressive symp-
toms, to be cognitively impaired, func-
tionally impaired (on ADL and IADL),
to use aids to walk, and to have low
POMAS scores.

The adjusted logistic regression anal-
ysis results predicting odds of falls (one
or more falls vs no falls) in the 12
months before the fourth wave inter-
view (2000–2001) are shown in Table
2. Age $80 years (Odds Ratio
[OR]51.52, 95% Confidence Interval
[CI]51.17–1.98), female gender (OR
1.45, 95% CI51.13–1.86), arthritis
(OR 1.32, 95% CI51.04–1.68), dia-
betes mellitus (OR 1.37, 95%

CI51.06–1.77), IADL impairment
(OR 1.05, 95% CI51.01–1.10), and
high depressive symptoms (OR 1.59,
95% CI51.16–2.19), were significant
(P,.05) independent risk factors for ex-
periencing one or more falls.

The occurrence of falls, according to
the number of risk factors, is shown in
Figure 1. The risk factors included age
$80 years, female gender, high depres-
sive symptoms (CES-D$16), arthritis,
diabetes mellitus, and IADL impair-
ment. A significant increase (P,.001)
in the occurrence of falls was observed
as the number of risk factors increased,
from 14% for no risk factors, to 41%
for 3 or more risk factors. The RR in-
creased from 1.0 to 2.9 as the number
of risk factors increased, from no risk
factors, to 3 or more risk factors.

DISCUSSION

The estimated prevalence of self-re-
ported falls in this population of older
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Table 2. Logistic regression predicting odds of falls (one or more falls vs no falls)
among older Mexican Americans (N51,391)*

Variables

One or More Falls (N5442)
Adjusted Odds Ratio

(95% Confidence Interval)

Age$80 years
Female gender
Arthritis
Diabetes
IADL limitations†
Depressive symptoms (CES-D$16)

1.52 (1.17–1.98)
1.45 (1.13–1.86)
1.32 (1.04–1.68)
1.37 (1.06–1.77)
1.05 (1.01–1.10)
1.59 (1.16–2.19)

IADL5Instrumental Activities of Daily Living (0–10); CES-D5Center for Epidemiologic Studies Depression Scale
(0–60).

* Adjusted for marital status, education, hypertension, heart attack, stroke, incontinence, any fracture history,
cancer, near vision problem, distant vision problem, hearing problem. Mini Mental State Examination, ADL lim-
itations, summary performance measures of lower body function score, body mass index, and using aid to walk.

† Used as continuous variable, each point increases.

. . . being 80 years of age

and older, being female, and

having arthritis, diabetes

mellitus, functional

impairment, and high

depressive symptoms, were

significant independent

predictors of experiencing falls

one to 2 years later.

Fig 1. Occurrence of falls according to the number of risk factors in Older Mexican
Americans (N51,391). The risk factors included age $80 years, female gender, high
depressive symptoms (CES-D$16), arthritis, diabetes mellitus, and instrumental ac-
tivities of daily living limitations. There was a significant increase in the occurrence
of falling (Mantel-Haenszel Chi-squared (X2)555.7; P,.001) as the number of risk
factors increased

Mexican Americans was 31.8%. This
prevalence rate is similar to that found
among other community older popula-
tions, ranging between 27% and
36%,1,5,6 but higher than that reported
in the Duke EPESE (22.2%). However,
the Duke EPESE collected data on a
somewhat younger (ages 68 years and

older) sample than did the Hispanic
EPESE (ages 72 years and older). About
half the subjects who had fallen experi-
enced multiple falls (2 or more). This
distribution is also similar to that ob-
served for other community older pop-
ulations.1,5–7 In this cohort study, being
80 years of age and older, being female,

and having arthritis, diabetes mellitus,
functional impairment, and high de-
pressive symptoms, were significant in-
dependent predictors of experiencing
falls one to 2 years later.

Also, the risk of falling increased lin-
early with the number of risk factors.
For example, a subject with 3 or more
risk factors was 3 times more likely to
fall than a subject without any of the
above risk factors. This finding suggests,
as in other studies1,2,8 that the predis-
position to falls may result from the cu-
mulative effect of multiple conditions.

The findings of age and female gen-
der as risk factors for falls were similar
to findings of other studies. Age, espe-
cially 80 years and greater, has been re-
ported as a risk factor for falls in lon-
gitudinal and cross-sectional stud-
ies.1,2,6,7,9 Female gender has also been
reported as a risk factor for falls or se-
rious fall injuries.11,14,25 In contrast, one
study reported that men were 1.3 times
and 1.5 times more likely to be at risk
of falls, or recurrent falls, respectively.5

The prevalence of falls in women in
this study (36%) was slightly higher
than the prevalence of falls in the pre-
vious year reported by Schwartz et al9

(32%) among Mexican American wom-
en, but their population was younger
(aged 59 to 69 years) than our popula-
tion.

Having diabetes mellitus was an in-
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dependent predictor of falls in this
study. Diabetes mellitus has also been
reported as an independent risk factor
for falls in several studies.7,26 Diabetes
mellitus prevalence is high in the Mex-
ican-American population, and is a risk
factor for hip fracture.27 Diabetes mel-
litus also is a risk factor for falls because
it is associated with balance problems,
peripheral neuropathy, and poor mobil-
ity.26,27 In contrast, Rodriguez-Saldana et
al28 reported that older Mexicans with
diabetes were more likely to be func-
tionally impaired, but no more likely to
fall or to have fractures.

Having high depressive symptoms
(CES-D$16) was an independent risk
factor for falls, in this study, as it was
found to be in other reports.6,29–31 Al-
though it is not clear how depression is
a risk factor for falls, some mechanisms
are proposed. First, depression could af-
fect mobility. For example, Biderman et
al31 reported that falls and depression in
community-dwelling elders share some
risk factors, such as impaired ADLs, and
slow walking speed. Second, depression
or antidepressive medications may also
affect alertness to environmental haz-
ards.6 However, because this study did
not include data on medications, we
could not consider whether increased
risk of falls with high depressive symp-
toms was a direct effect of depression,
or an effect of antidepressive medica-
tions.

In this study, as in other research,7–9

arthritis was found to be a risk factor
for falls. Apparently arthritis, especially
when affecting lower limbs, leads to falls
due to the decreased stability caused by
gait impairment, muscle weakness or
pain.7–9,32,33

Impairment of instrumental activi-
ties of daily living (IADL) was an in-
dependent risk factor for falls in this
population. Some studies have reported
ADL impairment as a risk factor for
falls.6,10,34 Limitation on IADL is also a
marker of underlying mobility problems
that could cause falls. For example, old-
er Mexican Americans have a high prev-

alence of disability, related to both ADL
and IADL impairments, that is associ-
ated with medical conditions such as di-
abetes mellitus, arthritis, heart disease,
cancer, and visual impairment.35,36

This study had several limitations.
First, its reliance on self-report data for
falls and co-morbidities may be prob-
lematic, if older people do not want to
admit they have experienced a fall be-
cause they attribute the fall to conse-
quences of normal aging, or they deny
the fall, either because it reminded them
of increasing frailty, or because they fear
that reporting it would lead to institu-
tionalization.37 However, one study sug-
gests that falls recall is accurate.12 Also,
self-report of falls has been used in sev-
eral studies with community-dwelling
older people.2,6–8,11–13 Second, some of
the risk factors may have changed dur-
ing the interval of time (about one year)
between the retrospective measurement
of risk factors (third wave), and of the
outcome, falls (fourth wave). However,
to ensure that the sample have not suf-
fered a deterioration, we looked at the
data for functional status, medical con-
ditions, and POMAS, and observed al-
most no differences between wave 3
(1998–1999) and wave 4 (2000–2001),
in fallers and nonfallers. Third, we had
no information about previous falls, or
data on medications, 2 important
known risk factors for falls.8–11

In summary, similar to other reports,
this study shows that the predisposition
to falls may result from the cumulative
effect of multiple conditions; this also
suggests that the syndrome of falls is a
marker of frailty in older people. The
unique contribution of this study is that
falls are associated with disability and
medical conditions of high prevalence in
older Mexican Americans, such as dia-
betes, arthritis, and symptoms of de-
pression. A major implication of this
study is that early evaluation and man-
agement of these risk factors for falls
may help to decrease the number of
falls, and to prevent complications of
falls, in older Mexican Americans.
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