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ABSTRACT

Key words

Objective. To estimate the prevalence of and risk factors for falls among community-
dwelling elders in Latin America and the Caribbean and among elderly Mexican-Americans
in the southwestern United States.

Methods. Data for the study came from a project called Health, Well-Being, and Aging in
Latin America and the Caribbean (Salud, Bienestar y Envejecimiento en América Latina
y el Caribe) (the “SABE project”) (surveys from seven cities, with a total of 9 765 subjects)
and from the Hispanic Established Populations for Epidemiologic Studies of the Elderly
(H-EPESE) (1 483 subjects).

Results. The overall prevalence of falls across the seven SABE cities and the H-EPESE
ranged from 21.6% in Bridgetown, Barbados, to 34.0% in Santiago, Chile. In multiple logis-
tic regression analyses, female gender, increased age, high depressive symptoms, and having
any functional limitations were significant independent risk factors for falls in most of the
cities studied as well as among the elderly Mexican-Americans. In several of the cities, signif-
icant risk factors also included diabetes, urinary incontinence, and arthritis.

Conclusions. The prevalence of falls had a large variation among the countries studied.
Some of the risk factors that we identified could be modified so as to help prevent falls in older
people in these populations. The factors deserving attention include depressive symptoms,
functional limitations, diabetes, and urinary incontinence.

Accidental falls; aged; aged, 80 and over; risk factors; Latin America; Caribbean;
Mexican Americans.

A third of people aged 65 and older
who live in the community fall each
year, and about half of those fallers
have multiple falls, according to stud-
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ies that have been conducted world-
wide (1-6). However, only a few stud-
ies on this subject have been reported
from Latin America. For example, in
a community-dwelling cohort study
among people aged 65 and older in the
city of Sdo Paulo, Brazil, Perracini and
Ramos (7) found that 29% of subjects
had fallen in the preceding year, and
12% had had recurrent falls. In a com-
munity cross-sectional study among

women 60 years old or over in the
city of Rio de Janeiro, Brazil, Rosenfeld
et al. (8) reported a total prevalence of
37% for falls in the previous year, and
14% for two or more falls.

Among older people, falls are asso-
ciated with considerable mortality,
hospitalization, institutionalization,
hip fractures, fear of falling, and other
consequences (4, 9-13). For example,
in Brazil during 1995, 41% of all deaths
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from falls occurred among people 60
or older (8). Similarly, in Jamaica, falls
accounted for 41% of the trauma cases
admitted to a rural hospital, and 26%
of the trauma cases admitted to an
urban hospital (14). In addition, 62.9%
of elders in Colombia who had fallen
developed a fear of falling, and 26% of
them reported functional restrictions
on instrumental and social activities of
daily living due to that fear (15).

The scientific literature has reported
multiple risk factors for falls. These in-
clude age, female gender, history of
previous falls, use of sedatives, gait im-
pairment, lower- or upper-extremity
weakness, functional impairment, sen-
sory impairment, cognitive impair-
ment, history of fracture, lack of period-
ical physical activity, and such medical
conditions as arthritis, diabetes, depres-
sion, urinary incontinence, Parkinson’s
disease, and stroke (1-8, 15-18).

As the number of persons and the
proportion of the total population who
are older increase in Latin America,
falls will become a major health burden
(19-21). In the year 2000 the population
of people aged 60 years or over in Latin
America and the Caribbean was 41.3
million (22), and the estimated number
of falls was 13.8 million. In Latin Amer-
ica, as in other parts of the world, falls
are a major public health problem, in
that they are associated with fractures,
fear of falling, disability, extensive use
of health services, institutionalization,
and increased burden on family mem-
bers (7,9, 12,14, 15, 18, 23, 24). Women
live longer than men in Latin America
do (as elsewhere around the world),
but older women in Latin America are
more likely than men to be uninsured
and to not have social security benefits
(21, 22). Women face a higher risk for
falls and for hip fractures, so public
health policies are needed to especially
direct resources toward prevention of
falls among them.

An analysis of the data collected
in 2000-2001 for the Hispanic Estab-
lished Populations for Epidemiologic
Studies of the Elderly (H-EPESE)
found a prevalence of falls in the pre-
ceding year of 32% in older Mexican-
Americans in the southwestern part
of the United States (25). That analysis

also found that age, female gender,
diabetes, arthritis, impairment in in-
strumental activities of daily living,
and high depressive symptoms were
significant independent predictors for
one or more falls.

The purpose of our study was to
estimate the prevalence of falls and
the risk factors associated with falls
among elders in Latin America and the
Caribbean, and among Mexican-
Americans living in the southwestern
part of the United States. For our study
we employed a cross-sectional analysis
of the H-EPESE and of data sets from a
multicenter study called Health, Well-
Being, and Aging in Latin America
and the Caribbean (Salud, Bienestar y
Envejecimiento en América Latina y el
Caribe) (the “SABE project”). Mexican-
Americans compose nearly 60% of the
Hispanic population of the United
States, and older Mexican-Americans
are one of the fastest growing seg-
ments of older persons in the United
States. We wanted to compare older
Mexican-Americans to the older popu-
lations of Latin American and Carib-
bean cities, to find out if they have
common risk factors for falls.

METHODS
Sample

As mentioned above, for this study,
data were extracted from the SABE
study and from the H-EPESE. The
SABE study consists of a round of
cross-sectional surveys and includes
information collected during 1999-
2000 on 10 970 men and women aged
60 and older from seven cities of Latin
America and the Caribbean: Bridge-
town, Barbados; Buenos Aires, Ar-
gentina; Havana, Cuba; Mexico City,
Mexico; Montevideo, Uruguay; Santi-
ago, Chile; and Sao Paulo, Brazil (26).
Each sample consisted of between
1500 and 2 000 target individuals aged
60 or older and their surviving spouse
(26). There were 1 205 subjects with
missing values for the variables in-
cluded in this analysis, so the total
number of subjects in the seven cities
included in our analysis was 9 765.
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The H-EPESE study is a longitudi-
nal study of 3 050 noninstitutionalized
Mexican-American men and women
who were aged 65 or older at baseline
(1993-1994) and who live in five states
in the southwestern United States:
Arizona, California, Colorado, New
Mexico, and Texas. Sampling and data
collection are described elsewhere
(27). Subjects were first interviewed in
1993-1994 and followed up two, five,
and seven years later. The H-EPESE
data employed in this analysis came
from the fourth wave, conducted dur-
ing 2000-2001, when data on falls was
collected; there were 1 483 subjects
then aged 71 and older included in the
analysis.

Measures

Outcome variable. The prevalence
of falls in the SABE study was assessed
by the following question: “Have you
fallen down in the last 12 months?” A
positive response was followed by
“How many times have you fallen?”
In the H-EPESE study, prevalence of
falls was assessed by the following
question: “During the past 12 months,
how many times did you fall and land
on the floor or ground?” To report the
prevalence of falls in both the SABE
and H-EPESE studies, fall status was
categorized as one fall, two or more
falls, and total prevalence of falls. For
our bivariate and multivariate analy-
ses, fall status was dichotomized as no
falls vs. one or more falls, for both the
SABE and H-EPESE studies.

Predictor variables. In both SABE
and H-EPESE, there were seven cate-
gories for predictors of falls that were
examined: sociodemographic vari-
ables, medical conditions, vision, hear-
ing, functional status, depressive
symptoms, and cognitive status.

The sociodemographic variables in-
cluded age, gender, and marital status.

Medical conditions were assessed
with a series of questions asking the re-
spondents if they had been told by a
doctor that they had arthritis, diabetes
mellitus, a heart attack, hypertension,
stroke, cancer, or urinary incontinence.
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In the SABE study, distant vision
was evaluated by the question “Is your
vision to see things far away (like rec-
ognize a friend on the other side of the
street) excellent, very good, good, fair,
or poor?” Good, fair, or poor was
coded as having a distant-vision prob-
lem. Near vision was evaluated by the
question “Is your vision to see things
close up (like to read a newspaper or
to look at photographs in a magazine)
excellent, very good, good, fair, or
poor?” Good, fair, or poor was coded
as having a near-vision problem. In the
H-EPESE, distant vision was evaluated
by the question “Can you see well
enough to recognize a friend across the
street and across the room?” A re-
sponse of no was coded as having a
distant-vision problem. Near vision
was evaluated by the question “Can
you see well enough to recognize who
is at an arm’s length away?” A re-
sponse of no was coded as having a
near-vision problem.

In the SABE study, hearing was
evaluated by the question “In general,
would you say that your hearing is
excellent, very good, good, fair, or
poor?” Good, fair, or poor was coded
as having a hearing problem. In the
H-EPESE, hearing was evaluated by
the question “Can you usually hear
and understand what a person says
without seeing his face if that person
talks in a normal voice to you in a
quiet room?” A response of no was
coded as having a hearing problem.

Functional status was assessed by
seven activities of daily living items
(ADLs): walking across a small room,
bathing, grooming, dressing, eating,
transferring from a bed to a chair, and
using the toilet (28). Subjects were
asked if they did not need help, they
needed help, or they were unable to
perform the activity. ADL disability
was dichotomized as no help needed
versus needing help with or being un-
able to perform one or more of the
seven ADL activities.

Depressive symptomatology was
measured with the Geriatric Depres-
sion Scale (GDS) (29) in the SABE
study, and with the Center for Epide-
miologic Studies Depression Scale
(CES-D) (30) in the H-EPESE study. The
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GDS contains 15 items, with a score
from 0 to 15. Conventionally, the cutoff
point for mild depressive symptoms is
a score of 6, and for severe depressive
symptoms the cutoff point is 11 (29).
For the CES-D a score of 16 or over in-
dicates high depressive symptomatol-
ogy (31). Both the GDS and the CES-D
were used as continuous variables in
our bivariate and multivariate analyses.

In the SABE study, cognitive status
was evaluated by the abbreviated Mini-
Mental State Examination (AMMSE),
which was validated in the Chilean
population (26). The AMMSE consists
of 9 items (versus the 19 items of the
MMSE), and has a score from 0 to 19. In
the H-EPESE, cognitive status was eval-
uated using the Mini-Mental State Ex-
amination (MMSE), with a score of 0 to
30 (32). Both the AMMSE and the
MMSE were used as continuous vari-
ables in our bivariate and multivariate
analyses.

Data analysis

For bivariate comparisons the chi-
square test for categorical variables
and the t test for continuous variables
were performed. A multivariate logis-
tic regression analysis was used to es-
timate the odds of falls, comparing
people without falls to people who
had fallen at least once.

To evaluate the influence of cumula-
tive risk factors on the risk of falling,
we made additional analyses. Based on
the adjusted logistic model findings,
we constructed a summary score based
on the main risk factors (where all vari-
ables must be dichotomous): age > 80
years, female gender, high depressive
symptoms (dichotomized as GDS > 11
for the SABE study, and CES-D > 16 for
the H-EPESE study) (29, 31), diabetes
mellitus, urinary incontinence, and
any ADL impairment. Then, the risk of
falling according to the number of risk
factors (from 0 to 6) found in the ad-
justed analyses was examined. We
constructed four categories: 0, 1, 2 and
3+ risk factors. Trends of falls accord-
ing to these four categories were as-
sessed by the Mantel-Haenszel chi-
square test.
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The analyses incorporated weighted
data, except for Bridgetown and the
H-EPESE. All analyses, including
weighted and unweighted analyses,
were performed using the SAS System
for Windows version 8.2 software
(SAS Institute, Inc., Cary, North Car-
olina, United States).

RESULTS

Figure 1 shows that the highest
prevalence of falls was reported in San-
tiago (34.0%), and the lowest in Bridge-
town (21.6%). The highest prevalence
of persons with multiple falls (that is,
two or more) was also in Santiago
(20.3%), and the lowest again in
Bridgetown (8.7%).

Tables 1a and 1b present the bivari-
ate comparison of fallers (one or more
falls) and nonfallers. Fallers were sig-
nificantly more likely to be older, be
female, be ADL disabled, have lower
cognitive scores, and report higher de-
pressive symptoms, urinary inconti-
nence, hypertension, arthritis, diabetes
mellitus, distant-vision problems, and
hearing problems.

Table 2 shows the results of the mul-
tiple logistic regression analyses. Sig-
nificant independent risk factors for
one or more falls were female gender
(all surveys, odds ratio (OR) from 1.36
to 2.34), age (six surveys: Bridgetown,
Sao Paulo, Santiago, Havana, Mexico
City, and Montevideo; all have OR
of 1.02), higher depressive symptoms
(six settings: Bridgetown, Sdo Paulo,
Havana, Mexico City, Montevideo,
and Mexican-Americans; OR from 1.02
to 1.10), any ADL limitation (five sur-
veys: Bridgetown, Santiago, Havana,
Montevideo, and Mexican-Americans;
OR from 1.46 to 2.04), arthritis (three
surveys: Bridgetown, Havana, and
Montevideo; OR from 1.31 to 1.65),
urinary incontinence (three surveys:
Buenos Aires, Santiago, and Havana;
OR from 1.39 to 1.96), diabetes (three
surveys: Bridgetown, Sdo Paulo, and
Mexico City; OR from 1.33 to 1.49),
and heart attack (two surveys: Santi-
ago and Montevideo;, OR 1.59 and
1.50, respectively). In contrast, a de-
creased risk for falls was found for
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FIGURE 1. Prevalence of falls among elderly persons in seven cities of Latin America and the Caribbean and among Mexican-Americans in
the southwestern United States
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TABLE 1a. Bivariate comparison, for sociodemographic factors and medical conditions, of fallers vs. nonfallers from four cities in Latin

America and the Caribbean

Buenos Aires, Argentina

Bridgetown, Barbados

Sao Paulo, Brazil

Santiago, Chile

(n=964) (n=1635) (n=1777) (n=1205)

Fallers Nonfallers Fallers Nonfallers Fallers Nonfallers Fallers Nonfallers

Characteristic (n=275) (n=689) (n=353) (n=1282) (n=516) (n=1261) (n=410) (n=795)

Age (yr) (mean + SD)2 714 +£70° 699+67 730x£7.9° 715x77 694x+69° 68368 71.3x76° 696=x77
Female (%) 74.24 57.6 70.8¢ 56.9 68.44 54.9 68.74 54.8
Married (%) 95.1 94.5 80.0 83.4 95.4 95.6 941 93.1
Arthritis (%) 62.19 50.2 59.2d 45.0 39.64 30.1 37.84 24.9
Diabetes (%) 14.8° 10.3 29.2d 20.8 22.1b 17.0 14.9 12.8
Heart attack (%) 22.7 18.9 13.9 10.9 23.0° 18.0 42.2d 27.9
Hypertension (%) 56.4° 48.0 55.2¢ 47.0 55.7 51.8 60.2¢ 47.7
Stroke (%) 7.9d 2.6 6.5° 4.0 6.9 4.9 9.0°¢ 4.8
Cancer (%) 6.3 5.1 4.8 3.5 2.6 3.2 4.0 3.5
Urinary incontinence (%) 19.0¢ 6.8 12.8° 7.5 23.54 15.3 29.94 17.6

Depression score (mean = SD)® 3.3+3.2d 2427 2.0+2.14 16+1.6 3.7+3.2d 3.0+3.1 4.2 +3.6° 3.7+£35

Cognitive test (mean + SD)' 16.6 + 2.2° 17.0+2.0 17.3+22 17521 16.8 £ 2.1 16.9+23 15.6 + 3.6¢ 16.2 + 3.6
Any ADL limitation (%)9 25.0d 11.4 20.49 9.1 21.64 13.5 27.34 14.3
Distant-vision problem (%) 49.0 47.9 60.9¢ 491 62.0° 55.5 59.3¢ 50.3
Near-vision problem (%) 78.2 77.0 73.9° 68.4 84.7 84.2 82.1p 76.0
Hearing problem (%) 21.6° 13.7 23.0¢ 16.2 32.5¢ 25.7 32.3 29.6

@ 8D = standard deviation.
b P <0.05.

°P<0.01.

4P <0.001.

¢ Depression: the Geriatric Depression Scale (GDS) was used for these four Latin America and Caribbean cities.
f Cognitive test: the abbreviated Mini-Mental State Examination was used for these four Latin America and Caribbean cities.

9 ADL = activity of daily living.

heart attack (two surveys: Mexico City
and the Mexican-Americans; OR 0.59
and 0.55, respectively), and higher

Table 3 shows the occurrence of
falls according to the number of risk
factors. Risk factors included age = 80

cognitive function (two surveys: Ha-
vana and Mexico City; OR 0.95 and
0.94, respectively).
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TABLE 1b. Bivariate comparison, for sociodemographic factors and medical conditions, of fallers vs. nonfallers from three cities in Latin
America and the Caribbean and among Mexican-Americans in the southwestern United States

Havana, Cuba Mexico City, Mexico Montevideo, Uruguay Mexican-Americans
(n=1727) (n=1062) (n=1395) (n=1483)
Fallers Nonfallers Fallers Nonfallers Fallers Nonfallers Fallers Nonfallers
Characteristic (n=416) (n=1311) (n=356) (n=706) (n=377) (n=1018)  (n=195)  (n=1288)
Age (yr) (mean + SD)2 721 +8.24 69.8+79 69.6 + 7.2° 68.1 + 6.8 71.9 + 7.8¢ 704 £6.9 79.3+5.7d 78.3 £5.1
Female (%) 73.9¢ 53.2 65.44 50.8 79.3¢ 57.4 70.59 57.9
Married (%) 97.0 97.3 96.1 96.3 98.0 95.9 40.59 50.4
Arthritis (%) 71.14 51.3 23.6 24.3 59.2d 43.7 60.4¢ 51.6
Diabetes (%) 19.9¢ 12.9 26.8°¢ 18.2 16.1 13.1 31.1¢ 23.3
Heart attack (%) 31.49 22.0 8.1 10.3 32,94 20.1 3.9 4.9
Hypertension (%) 49.8° 42.2 44.9 41.9 51.2¢ 43.1 54.7¢ 47.2
Stroke (%) 10.9 7.8 6.0 4.8 3.1 3.3 5.9¢ 2.8
Cancer (%) 3.6 2.8 29 1.4 6.8 6.1 7.0 4.8
Urinary Incontinence (%) 20.74 10.5 26.8¢ 15.5 17.74 10.1 37.69 26.6
Depression score (mean + SD)® 4.0 +3.8d 2.6 +3.1 3.7 £3.44 24+28 4.0+3.8d 27+29 8.3 + 8.3¢ 6.1 +6.9
Cognitive test (mean = SD)f 16.3 = 2.6¢ 16922 15.3 +2.74 16.1£25 16.6 = 2.2d 17120 204+6.19 21956
Any ADL limitation (%)% 29.2d 11.3 20.2¢ 12.9 26.14 12.7 30.99 16.2
Distant-vision problem (%) 68.6° 61.4 61.1° 54.3 62.9¢ 53.8 20.84 11.0
Near-vision problem (%) 85.9 82.0 70.1 66.2 83.0° 78.1 4.2 3.7
Hearing problem (%) 29.4¢ 215 50.0° 42.8 20.8 20.1 18.6 21.8
2 8D = standard deviation.
b P<0.05.
¢ P<0.01.
4P <0.001.

¢ Depression: the Geriatric Depression Scale (GDS) was used for the three Latin America and Caribbean cities, and the Center for Epidemiologic Studies Depression Scale (CES-D) was used
for the Mexican-Americans.

f Cognitive test: the Mini-Mental State Examination (MMSE) was used for the Mexican-Americans, and the abbreviated MMSE was used for the three Latin America and Caribbean cities.

9 ADL = activity of daily living.

TABLE 2. Odds ratio (OR), with 95% confidence interval (95% CI), of falls vs. no falls by sociodemographic characteristics and medical
conditions in seven cities of Latin America and the Caribbean and among Mexican-Americans in the southwestern United States

Buenos Aires, Bridgetown, Sao Paulo, Santiago, Havana, Mexico City, Montevideo,
Argentina Barbados Brazil Chile Cuba Mexico Uruguay Mex-Americans
Risk factor OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% CI) OR (95% Cl)

Age (years) 1.02 (0.99-1.04) 1.02 (1.00-1.03) 1.02 (1.00-1.03) 1.02 (1.00-1.04) 1.02 (1.01-1.04) 1.02 (1.00-1.04) 1.02 (1.01-1.04) 1.02 (0.99-1.04)
Female 2.01(1.42-2.83) 1.58(1.20-2.08) 1.60 (1.27-2.01) 1.36 (1.02-1.80) 1.82 (1.39-2.38) 1.82 (1.37-2.42) 2.34 (1.75-3.14) 1.42(1.09-1.86)
Married 1.42 (0.72-2.82) 0.87 (0.64-1.19) 0.91 (0.55-1.50) 1.34 (0.79-2.27) 0.89 (0.44-1.81) 1.15(0.58-2.32) 2.15(0.97-4.79) 0.09 (0.69-1.16)
Arthritis 1.15 (0.83-1.57) 1.37 (1.06-1.77) 1.19 (0.94-1.49) 1.33 (0.99-1.77) 1.65 (1.26-2.14) 0.69 (0.50-0.97) 1.31 (1.01-1.70) 1.14 (0.90-1.45)
Diabetes 1.51 (0.96-2.36) 1.39 (1.05-1.84) 1.33(1.02-1.74) 0.99 (0.69-1.44) 1.23 (0.89-1.69) 1.49 (1.08-2.06) 1.07 (0.75-1.52) 1.28 (0.98-1.67)
Heart attack 1.03 (0.70-1.50) 1.08 (0.74-1.56) 1.19 (0.91-1.55) 1.59 (1.22-2.07) 1.13 (0.86-1.50) 0.59 (0.36-0.97) 1.50 (1.12-2.00) 0.55 (0.31-0.99)
Hypertension 1.06 (0.78-1.45) 1.14 (0.88-1.47) 0.97 (0.77-1.20) 1.41 (1.09-1.83) 1.06 (0.82-1.36) 0.95 (0.72-1.26) 1.06 (0.81-1.37) 1.14 (0.89-1.45)
Stroke 3.37 (1.66-6.84) 1.25(0.73-2.15) 1.23(0.79-1.92) 1.16 (0.68-1.98) 1.10(0.73-1.65) 1.20 (0.66-2.17) 0.57 (0.28-1.17) 1.59 (0.89-2.82)
Cancer 1.06 (0.56-2.00) 1.21 (0.68-2.18) 0.69 (0.36-1.32) 0.71 (0.36-1.40) 1.12 (0.58-2.15) 2.67 (1.03-6.93) 0.83 (0.50-1.37) 1.42 (0.88-2.30)
Urinary incontinence 1.96 (1.22-3.14) 1.20 (0.79-1.80) 1.18 (0.89-1.55) 1.42(1.04-1.94) 1.39 (1.00-1.94) 1.40(0.99-1.99) 1.21 (0.84-1.75) 1.28 (0.99-1.66)
Depression score? 1.05 (0.99-1.11)  1.08 (1.01-1.15)  1.04 (1.01-1.08) 1.03 (0.99-1.07)  1.05 (1.02-1.09) 1.10 (1.05-1.15)  1.09 (1.04-1.13)  1.02 (1.00-1.04)
Cognitive test score® 0.99 (0.92-1.07) 1.01 (0.95-1.07) 1.02 (0.97-1.07) 0.99 (0.95-1.03) 0.95 (0.90-0.99) 0.94 (0.89-0.99) 0.96 (0.90-1.02) 0.99 (0.97-1.01)
Any ADL limitation® 1.51(0.99-2.29) 1.76 (1.24-2.51) 1.31(0.98-1.74) 1.47 (1.03-2.10) 2.04 (1.52-2.75) 1.14 (0.77-1.67) 1.46 (1.04-2.04) 1.57 (1.17-2.01)
Distant-vision problem  0.84 (0.61-1.15) 1.20 (0.92-1.57) 1.14(0.92-1.43) 1.17 (0.90-1.53) 0.98 (0.75-1.28) 1.02 (0.76-1.36) 1.13 (0.86-1.47) 1.73 (1.22-2.45)
Near-vision problem 1.07 (0.73-1.55)  0.98 (0.74-1.31) 0.87 (0.64-1.17) 1.30(0.93-1.80) 1.11(0.79-1.58) 1.19 (0.88-1.60) 1.11(0.79-1.55) 0.61 (0.32-1.16)
Hearing problem 1.39 (0.92-2.08) 1.19 (0.87-1.64) 1.23 (0.97-1.56) 0.82 (0.61-1.10) 1.15(0.87-1.52) 1.18 (0.89-1.56) 0.82 (0.59-1.13) 0.75 (0.56-1.01)

2 Depression: the Geriatric Depression Scale (GDS) was used for the Latin America and Caribbean cities, and the Center for Epidemiologic Studies Depression Scale (CES-D) was used for the
Mexican-Americans.

b Cognitive test: the Mini-Mental State Examination (MMSE) was used for the Mexican-Americans, and the abbreviated MMSE was used for the Latin America and Caribbean cities.

¢ ADL = activity of daily living.

years, female gender, high depres- nence, and any ADL impairment. A  number of risk factors increased in all
sive symptoms (GDS > 11 or CES-D  significant increase (P < 0.0001) in the the surveys, when considering the cate-
=16), diabetes mellitus, urinary inconti- ~ occurrence of falls was seen as the gories of 0, 1,2, and = 3 risk factors.

366 Rev Panam Salud Publica/Pan Am | Public Health 17(5/6), 2005



Reyes-Ortiz et al. ® Falls among elderly persons

TABLE 3. Trend of falls (% of persons who had fallen) according to the number of risk fac-
tors among elderly persons in seven cities of Latin America and the Caribbean and among
elderly Mexican-Americans in the southwestern United States?

Number of risk factors

Test for trend®

City/Population 0 1 2 3+ Na P value
Buenos Aires 12.8 27.8 39.9 49.5 62.5 < 0.0001
Bridgetown 12.1 19.7 27.6 40.4 57.9 < 0.0001
Sao Paulo 16.9 26.8 33.5 443 63.0 < 0.0001
Santiago 19.8 30.8 41.0 46.5 44,5 < 0.0001
Havana 10.0 20.9 31.7 46.9 123.3 < 0.0001
Mexico City 18.1 324 415 50.8 48.8 < 0.0001
Montevideo 11.4 22.7 38.2 43.2 83.0 < 0.0001
Mexican-Americans 16.6 23.0 32.3 445 64.9 < 0.0001

2 Risk factors included age > 80 years, female gender, high depressive symptoms (Geriatric Depression Scale > 11 for the Latin
American and Caribbean cities, Center for Epidemiologic Studies Depression Scale > 16 for the Mexican-Americans),
diabetes mellitus, urinary incontinence, and any activity of daily living limitation.

b Test for trend done using Mantel-Haenszel chi-square test.

DISCUSSION

Our investigation found that the
estimated prevalence of one or more
falls in the SABE study and in the
H-EPESE study had a wide variation
across sites, from 21.6% in Bridgetown
to 34.0% in Santiago. However, the
range that we found was close to that
reported in other countries (27% to
36%) (1, 2, 4), as well as for older
Mexican-American women in the state
of California (32%) (6).

The prevalence levels of subjects
who had multiple falls (two or more)
that were found in five of the seven
SABE cities (Bridgetown, Havana,
Montevideo, Buenos Aires, and Sao
Paulo) and in the H-EPESE ranged
from 8.7% to 14.4%. These levels were
similar to those of older populations
in the developed countries of Canada,
Finland, and the United States, where
the prevalences of multiple falls among
older people have been reported to be
between 10% and 15% (2, 4, 11). Simi-
larly, studies in Brazil found preva-
lence levels of multiple falls among
older persons of 12% (7) and 14% (8).
Two of the SABE cities had higher
prevalences of multiple falls: Mexico
City (19.5%) and Santiago (20.3%).

We found that being older, being fe-
male, and having any functional im-
pairments were significant indepen-
dent correlates of falls in most of the
survey sites. These findings are consis-
tent with other studies, where age, fe-

male gender, and functional impair-
ment were the main risk factors for
falls among older people living in the
community (1, 3-7, 18, 33-37).

A high level of depressive symp-
toms was an independent risk factor
for falls in Bridgetown, Sao Paulo, Ha-
vana, Mexico City, and Montevideo,
and in Mexican-Americans. These
findings are similar to those reported
from studies done in Italy, the Nether-
lands, and the United States (1, 38, 39).
However, because we did not include
antidepressive medication use in this
analysis, we could not determine if the
increased risk for falls is due to depres-
sion or to the effect of medications.

Diabetes was an independent risk
factor for falls in Bridgetown, Sao
Paulo, and Mexico City. In a few other
studies, done in the United States, dia-
betes has been reported as a risk factor
for falls (3, 40). Arthritis was an inde-
pendent risk factor for falls in Bridge-
town, Havana, and Montevideo. This is
similar to some previous studies done
in the United States (3, 6, 37). Urinary
incontinence was a risk factor for falls
in Buenos Aires, Santiago, and Havana;
these findings agree with previous re-
ports on research done in and Japan
(41) and in the United States (42, 43).

Other independent risk factors for
falls that we found were heart attack
in Chile and Uruguay, stroke in
Buenos Aires, hypertension in San-
tiago, distant-vision problems in the
H-EPESE Mexican-Americans, and
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cancer in Mexico City. We found pre-
vious reports for vision problems,
stroke, and cancer (5, 7, 43-45), but
not for hypertension or heart attack.

We found that that high cognitive
status is a protective factor for falls
in Havana and Mexico City. These re-
sults are consistent with previous re-
ports from Brazil (16), Canada (2), and
the United States (4) that dementia and
cognitive impairment are risk factors
for falls in older people.

Our findings that arthritis (in Mex-
ico City) and heart attack (in Mexico
City and in the H-EPESE Mexican-
Americans) were associated with a de-
creased risk for falls could have sev-
eral possible explanations. One is the
restricted activities in these subjects,
and another is the use of cardiac med-
ications that reduce symptoms that are
associated with falls. In a study done
in Canada the use of cardiac medica-
tions was associated with decreased
risk for falls (5). The authors proposed
that cardiac medications reduced fall-
related symptoms such as dizziness
secondary to decreased heart output.
However, the SABE and H-EPESE
studies collected no data on specific
cardiac medications that we could
have used to confirm this association
between cardiac medications and de-
creased risk for falls.

Our study has some limitations. The
SABE and H-EPESE data on falls and
comorbidities were self-reported. How-
ever, self-reports of falls and medical
conditions have been used in many
studies, and have been found to be ac-
curate and reliable (1, 3, 5, 37). Another
limitation is our reliance on cross-
sectional data, which precludes estab-
lishing causal relationships between
certain variables and falls. Also, injury
data related to falls and environmental
barriers were not available in our analy-
sis; this somewhat limits the meaning-
fulness of our results for these popu-
lations. Finally, the SABE survey does
not represent the diversity of environ-
ments, localities, and elderly that exist
in the selected countries. That is because
the SABE data were collected in larges
cities, with the exception of Bridgetown,
which has a much smaller population
than do the other SABE cities.
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One important contribution of our
study is the demonstration that the
risk for falls increases with age. Our
study also shows that higher risk re-
sults from the accumulated effect of
multiple conditions. Indeed, the risk of
falls increased linearly with the num-
ber of risk factors, and that trend was
significant for all seven SABE cities
and for the Mexican-Americans.

This is the first comparative analy-
sis of falls in Latin America and
the Caribbean and in the Mexican-
American population of the south-
western United States. We found that
older Mexican-Americans, who com-
prise the largest population of older
Hispanics in the United States, share
some risk factors for falls with older
populations from Latin American and
Caribbean cities. These shared risk
factors include female gender, higher
depressive symptoms, and any ADL
limitation.

We hope that our results will en-
courage additional research on this
emerging public health problem. Two
potentially treatable conditions were
significant independent predictors of
falls. This was true for symptoms of
depression in five cities: Bridgetown,
Sao Paulo, Havana, Mexico City, and

1. Cesari M, Landi F, Torre S, Onder G, Lat-
tanzio F, Bernabei R. Prevalence and risk fac-
tors for falls in an older community-dwelling
population. ] Gerontol Med Sci. 2002;57A(11):
M722-6.

2. Fletcher PC, Hirdes JP. Risk factors for falling
among community-based seniors using home
care services. ] Gerontol Med Sci. 2002;57A(8):
M504-10.

3. Hanlon JT, Landerman LR, Fillenbaum GG,
Studenski S. Falls in African American and
White community-dwelling elderly resi-
dents. ] Gerontol Med Sci. 2002;57A(7):
M473-8.

4. Tinetti ME, Speechley M, Ginter SF. Risk fac-
tors for falls among elderly persons living in
the community. New Engl ] Med. 1988;319
(26):1701-7.

5. O'Loughlin JL, Robitaille Y, Boivin JF, Suissa
S. Incidence of and risk factors for falls and in-
jurious falls among the community-dwelling
elderly. Am ] Epidemiol. 1993;137(3):342-54.

6. Schwartz AV, Villa ML, Prill M, Kelsey JA,
Galinus JA, Delay RR, et al. Falls in older
Mexican-American women. ] Am Geriatr Soc.
1999;47(11):1371-8.
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Montevideo. It was also true for dia-
betes in three cities: Bridgetown, Sdo
Paulo, and Mexico City. High cogni-
tive performance was protective for
falls in two cities (Havana and Mexico
City). These particular findings indi-
cate that to prevent falls across Latin
America and the Caribbean countries,
public health policies regarding the
early treatment of depression and dia-
betes in older people will be helpful. In
addition, promoting education and
other activities to maintain cognitive
function in elders in Latin American
and Caribbean might help decrease
the risk of falling (46).

The results of our study may also
help to design specific health policies
within each country. A particular con-
cern comes up regarding the highest
prevalences of falls, which were found
in Santiago and Mexico City. For ex-
ample, our finding that heart attacks
and hypertension are risk factors in
Santiago suggests the need for inter-
ventions targeting people with these
conditions. And in Mexico City a pri-
ority should be to target older people
with diabetes, which is a highly preva-
lent disease in Mexico.

In conclusion, our results showed
that the prevalence of falls is high in
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RESUMEN  Objetivo. Estimar la prevalencia de caidas y de sus factores de riesgo en ancianos

que habitan en el seno de la comunidad en América Latina y el Caribe y en ancianos
mexicanoestadounidenses que viven en la zona sudoeste de Estados Unidos.
Meétodos. Los datos usados para el estudio procedieron del proyecto Salud, Biene-
star y Envejecimiento en América Latina y el Caribe (proyecto “SABE”) (encuestas en
siete ciudades que abarcaron a un total de 9 765 personas) y de las Poblaciones His-
panas Establecidas para Estudios Epidemiolégicos en Ancianos [Hispanic Established
Populations for Epidemiologic Studies of the Elderly (H-EPESE)] (1 483 personas).
Resultados. La prevalencia general de caidas en personas de edad en las siete ciu-
dades que participaron en el proyecto SABE vari6 de 21,6% en Bridgetown, Barbados,
a 34,0% en Santiago, Chile. Segtin analisis de regresion logistica, el ser de sexo feme-
nino, tener mas edad, y tener sintomas de depresién profunda o alguna limitacién
funcional fueron factores de riesgo asociados de forma independiente y estadistica-
mente significativa con las caidas en personas de edad en la mayor parte de las ciu-
dades estudiadas, asi como en ancianos mexicanoestadounidenses. En varias ciuda-
des también fueron factores de riesgo estadisticamente significativos la diabetes, la
incontinencia urinaria y la artritis.

Conclusiones. La prevalencia de caidas varié mucho entre los paises estudiados. Al-
gunos de los factores de riesgo identificados se podrian modificar a fin de prevenir las
caidas en personas de edad avanzada en estas poblaciones. Los factores a los que se
debe prestar atencién son los sintomas de depresion, las limitaciones funcionales, la
diabetes y la incontinencia urinaria.

Accidentes por caidas; anciano; ancianos de 80 afios y mas; América Latina; Caribe;
Americanos Mexicanos.
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