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and demographic pre-disposing characteristics

F. Bloch,"" M. Thibaud,"" B. Dugué," C. Breque,"" AS. Rigaud,' G. Kemoun""V

'Department of Gerontology, Assistance Publique-Hépitaux de Paris (Hopital Broca), Paris, France. " University of Poitiers, Laboratory of Exercise-Induced
Physiological Adaptations, Poitiers, France. p "UPR Institute 3346, University of Poitiers, Poitiers, France. V Fondation Hospitaliére Sainte Marie, Paris, France.

-

CONTEXT: The multifactorial nature of falls among elderly people is well-known. Identifying the social-
demographic characteristics of elderly people who fall would enable us to define the typical profile of the elderly
who are at risk of falling.

OBJECTIVE: We aimed to isolate studies in which the social-demographic risk factors for falls among the elderly have
been evaluated and to carry out a meta-analysis by combining the results of all of these selected studies.

METHOD: We did a systematic literature review using the key words "accidental fall / numerical data" and "risk
factors.” Inclusion criteria entailed the selection of articles with the following characteristics: population of subjects
aged 60 years or over, falls that took place in everyday life, and social-demographic risk factors for falls.

RESULTS: 3,747 indexed articles published between 1981 and 2007 were identified, and 177 studies with available
data were included, of which 129 had data on social-demographic risk factors for falls. Difficulties in activities of
daily living (ADL) or in instrumental activities of daily living (IADL) double the risk of falling: The OR and 95% Cl
were 2.26 (2.09, 2.45) for disturbance ADL and 2.10 (1.68, 2.64) for IADL. The OR and 95% Cl for Caucasians were
1.68 (0.98 - 2.88) and 0.64 (0.51 - 0.80) for Hispanics. In the subgroup of patients older than eighty, being married
protected people from falling with an OR and 95% Cl =0.68 (0.53 - 0.87).

CONCLUSION: Defining factors that create a risk of falling and protect elderly people from falls using social-
demographic characteristics lets us focus on an ““at risk’” population for which a specific program could be
developed.
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INTRODUCTION nearly always reassured by the absence of traumatic
consequences, and they propose no medical or environ-
Several studies have demonstrated the multifactorial  mental changes for those discharged after their ED visit.”

nature of falls among the elderly."” The consequences of Identifying the social-demographic characteristics of this
such an event, beyond the dangers Of. II‘l.O.I‘bldlty. and population would enable us to define the typical profile of
mortality, are a loss of autonomy and a significant risk of e elderly people at risk of falling. These data could be

institutionalization.” This loss of autonomy and institutio- extremely useful to guide at-risk subjects and to develop
nalization, which were already identified in reviews on this preventative programs.

topic,lhighlight the spiral into which the elderly person who The purpose of this study, therefore, was to identify
experiences a fall descends, and then there are further studies where social-demographic risk factors for falls
factors that increase the risk of more falls.® During a visit to among elderly subjects were evaluated and then to conduct
the emergency department (ED) after a fall, at-risk popula- a meta-analysis for each of the identified risk factors to
tions could be identified. However, the medical staff is determine the adjusted odds ratios.

MATERIAL AND METHODS
Copyright © 2010 CLINICS - This is an Open Access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License (http:// Search strategy and selection of articles
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non- .. . . . .
commercial use, distribution, and reproduction in any medium, provided the Orlglnal articles pUthhed n Enghsh or French between
original work is properly cited. 1996 and 2007 were collected using a computerized search
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on the MEDLINE and the Cochrane Collaboration data-
bases. A manual search for the articles cited within the
previously identified publications completed the compila-
tion. The keywords used were the MeSH terms "accidental
fall / numerical data" and "risk factors." “Numerical data”
was used to capture articles focusing on quantitative data.

Articles were selected if they were (i) studies involving a
population aged over 60, (ii) pertaining to falls in daily life
(excluding falls from ladders, scaffolding, and cliffs and/or
those involving a cohort suffering from serious neuro-
muscular disease), and (iii) targeting one or more risk
factors for falls. Letters to the editor, commentaries,
editorials, and meta-analyses were not selected.

Evaluation of articles allowed us to exclude some of them,
mainly for technical reasons. Those not selected lacked data
on the main evaluation criteria. We also discarded articles
about the same study published in different journals.

This article focuses on a systematic research of all articles
that include information about social-demographic charac-
teristics in the elderly that are risk factors for falls, namely
the age, gender, ethnicity, marital status, place of residency,
autonomy, level of education, and income.

Data Extraction and quality assessment

Two readers (MT & FB) independently selected all the
abstracts of articles derived from the search. Each reader
gathered information on half of the studies. To detect
potential bias in the data abstraction process, data from a
randomly selected 25% of articles were independently
extracted by each of the two readers in order to evaluate
the degree of inter-reader concordance. Discrepancies were
resolved by consensus with a third party if necessary (GK).
Few discrepancies were observed (6.4% error), and a double
extraction on all items was not performed.

The quality of each study chosen was assessed by two
readers using a validated scale proposed by the ANAES®
and derived from the recommendations of Cook et al.” This
scale gave a level of proof for function of methodology,
study power, randomization, population, data collection,
and biases. Level 1 proof is synonymous with established
scientific proof, level 2 denotes scientific assumption, and
levels 3 and 4 refer to a low degree of scientific proof.

The abstracted data included the study characteristics
(including quality criteria), the patient characteristics, and
fall definitions (one or more falls, more than one fall, and
traumatic falls). For qualitative variables, the following
frequencies were collected: number of fallers with a risk
factor for falls, number of fallers without a risk factor for
falls, number of non-fallers with a risk factor for falls,
number of non-fallers without a risk factor for falls. For
quantitative variables, the mean and standard deviation for
the groups of fallers and non-fallers were collected.

Statistical analysis

A meta-analysis was performed for each social-demo-
graphic characteristic. The odds ratio (OR) and confidence
interval of 95% were estimated for each study and overall
to assess the risk of falls associated with these characteri-
stics. The fixed-effects method proposed by Mantel-
Haenszel'” was used. Heterogeneity between studies was
assessed using standard methods, in particular the Chi-
square test'' and the I” statistic.'””> A value of I* less than
25% indicates low heterogeneity, and a value between 25
to 50% indicates moderate heterogeneity. Regardless of the
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statistical significance of the Q test,"> we applied a random
effects model that allows meta-analysis to consider
between-study variations. In cases of significant hetero-
geneity, some features that might be potential sources of
heterogeneity received special attention (population, inter-
vention endpoint). We conducted stratified analysis of
these characteristics or analyses of sensitivity based on the
methodological quality of the studies. We also used Begg’s
funnel plots'* and Egger’s test' to detect possible publi-
cation bias. All statistical tests were conducted with the
Review Manager software suite RevMan Version 5.0
(Copenhagen: The Nordic Cochrane Centre, The
Cochrane Collaboration, 2008). We defined a statistical test
with a p value of less than 0.05 as significant.

RESULTS

Trial Flow

The flow chart of our study is shown in Figure 1. The
computerized search strategy identified 3,747 articles
published from 1981 to 2007. We excluded 3,219 articles,
retaining only 326 articles, then added 36 references from
the manual search to obtain 362 studies. After verifying the
data and removing duplicates, we included 177 studies, 129
of which specifically presented data on social-demographic
characteristics as risk factors for a fall.'®'*! The "funnel
plots" of each meta-analysis, representing the estimated
values of the OR according to the size of the population,
were distributed symmetrically.

Study Characteristics

Twenty-four social-demographic conditions were identi-
fied as a risk factor for falls: age, gender, ethnicity (5
conditions), marital status (3 conditions), lifestyle (6 condi-
tions), autonomy (5 conditions), level of education, and
income (2 conditions). The 129 articles were published
between 1981 and 2007. Eighty-two studies had as a main
outcome the occurrence of one or more falls, 9 studies
included the occurrence of more than one fall, and 5 studies
included the occurrence of traumatic falls. The number of
elderly subjects participating in these studies was between
33 and 1,1390 reporting between 13 and 2,278 falls; this
represents a prevalence ranging from less than 5% falls to
more than 65% (i.e., an average prevalence of 35.5% in these
studies). The mean age was 78.6 years (68.1 to 88.5). Sixty
percent of studies (n = 57) included follow-up periods of 7
to 12 months, 19% were under or equal to 6 months, 11%
from 13 to 24 months, and 2% over 24 months.

Study quality

Based on the methodological characteristics selected, only
2% of the studies selected were ranked as containing level 1
evidence (i.e., randomized controlled trials of high power).
All except one were observational studies, 37 studies were
cohort studies (39%) with level 2 evidence, and 16 studies
were case-control studies with level 3 evidence (17%). Forty-
one were cross-sectional (44%) and were considered to have
a low level of scientific evidence (level 4).

Results of meta-analysis

An OR with 95% CI could be calculated for the female
subjects in 88 studies. Its value was 1.52 (1.45 - 1.59) but with
a high heterogeneity. Stratified analyses (Table 1) were used
to calculate the OR depending on the type of fall and age or
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n=3,747

Articles from the systematic bibliographical search:

EXCLUSION
e Irrelevant: n=1222

INCLUSION

n=2006
e Manual bibliographical
research (n=36)

A 4

- Meta-analysis (n=13)

- Letters (n=34)

- Editorials (n=6)
- Comments (n=2)
- Reports (n=4)

e Duplicates: n=10
v

o Did not meet criteria of inclusion:

o Met criteria of exclusion: n=202

- Literature review (n=142)

- Scientific correspondence (n=1)

Articles eligible for the review: n=343

l—+ Unavailable data (n=166)

Articles included: n=177

demographic characteristics

129 of them had data on risk factors associated with social-

Figure 1 - Flowchart of the studies involved in systematic review.

living environment. Only the institutionalized group of
patients gave homogeneous results for an OR of 1.15 (95%
CI 1.02 - 1.29). Data on age were present in 57 articles,
allowing us to calculate an average age difference for the
fall. The results are presented in Table 1. Two meta-
analyses were carried out for ethnicity. The OR and 95% Cl
for Caucasians were 1.68 (0.98 - 2.88); the corresponding
value for Hispanics was 0.64 (0.51 - 0.80). These two results
were homogenous. It was not possible to perform a meta-
analysis for Australians, Asians, and African-Americans
because there was an insufficient number of good-quality
studies.

The OR and 95% Cl were 2.26 (2.09, 2.45) (Figure 2a) for
disturbance of one or more activities of daily living (ADL),
2.10 (1.68, 2.64) for disturbance of one or more instrumental
activities of daily living (IADL), 2.18 (1.74, 2.73) for motor
autonomy limited to the neighbourhood, and 1.73 (1.44,
2.08) for institutionalized patients. These results were
homogenous except for those on ADL (Table 2), but for
this group, data became homogenous in the subgroup of
ambulatory patients.

The OR and 95% CI were not significant for the condition
of low education level (0.97 (0.83 - 1.13)), married status
(1.04 (0.94 - 1.15)); Fig. 2b), confined to bed (0.92 (0.70 -

Table 1 - Pooled Odds Ratios (OR) and subgroup sensitivity analysis for gender and age.

Study Characteristic n Gender OR (95% CI) n Age Mean Difference (Fixed, 95% Cl)
No. of studies 88 57
No. of subjets 92 025 50 431
Population 49 1.52 [1.45, 1.59] 30 2.65 [2.69, 2.60]
Living
Institution 17 1.15 [1.02, 1.29]* 10 1.12 [1.57, 0.67]
Ambulatory 28 1.69 [1.61, 1.79] 20 2.66 [2.71, 2.62]
Both 4 0.76 [0.63, 0.92] 0 na
Evaluation criteria
One or more falls 37 1.53 [1.44, 1.62] 25 2.65 [2.70, 2.61]
More than one fall 8 1.35[1.14, 1.60] 5 1.69 [2.35, 1.03]*
Traumatic falls 4 1.53 [1.41, 1.67] 0 na
Mean age of study subjects
> 80 years 21 1.02 [0.92, 1.14] 12 1.19 [1.62, 0.76]**
= 80 years 19 1.75 [1.65, 1.85] 18 2.66 [2.71, 2.62]
Unknown 9 1.25[1.10, 1.42] 0 na

Cl= confidence interval;
“good homogeneity with 1°<25%
""Moderate homogeneity with 25=1><50%.
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Fall + Fall - Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 Good quality
Covinsky 2001 19 61 102 496 21% 1.75[0.97,3.13] —
Frels 2002 79 112 102 250 2.5% 3.47[2.15,5.60] -
Gluck 1996 40 63 10 37 0.6% 4.70[1.93,11.42] I
Graafmans 1996 51 94 70 260 2.3% 3.22[1.97,5.25] -
Herndon 1997 99 175 352 963  6.4% 2.261[1.63,3.13] -
Lipsitz 1991 52 78 18 51 0.9% 4.14[1.95,8.82] -
Luukinen 1996 40 215 48 573 2.9% 2.501[1.59,3.93] -
Reyes-Ortiz 2005 715 1772 2183 9476 56.1% 2.26[2.03, 2.51] ||
Ruthazer 1933 51 326 46 309 55% 1.06 [0.69, 1.63] T
Sattin 1998 62 135 208 826 4.3% 2.52[1.74, 3.66] -
Teno 1980 36 123 90 456 37% 1.68[1.07, 2.64] —
Thapa 1995 47 89 62 190 26% 2.311.38,3.87] -
Tinetti 1986 1" 16 14 63 0.2% 7.70[2.29,25.89]
Subtotal (95% CI) 3256 13950 90.3%  2.28[2.10,2.48]
Total events 1302 3305
Heterogeneity: Chi*= 28.72, df= 12 (P = 0.004); F= 58%
Test for overall effect: Z=19.15 (P = 0.00001)
1.2.2 Poor quality
Chan 1997 2 18 67 383 07% 0.59[0.13, 2.62] .
Lord 1993 74 157 165 547 53% 2.06[1.44,2.97] -
Nelson 1992 51 98 263 823 37% 2.31[1.51,3.53] -
Subtotal (95% CI) 273 1753 9.7%  2.05[1.57, 2.67] ¢
Total events 127 495

Heterogeneity: Chi*= 2.99, df=2 {(P=0.22); F=33%
Testfor overall effect: Z=5.25 (P < 0.00001)

3529
1429

15703 100.0%
3800

Total (95% CI) 2.26 [2.09, 2.45]

Total events

Heterogeneity: Chi®= 3213, df= 15 (P = 0.006); F=53% 40 o1

+ |
Test for overall effec?: Z=1984 (P = 0.0‘0001) Decregged falls Increasg]d fall1s 0
Test for subaroup differences: Not annlicable

a) disturbance of one or more ADL

Fall + fall - Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.12.1 Good quality
Bootsma 2003 46 1 112 248 29% 0.66[0.43,1.02] -
Chu 2005 143 890 140 626 7.8% 0.72[0.56,0.93] -
Covinsky 2001 53 248 68 308 27% 0.96 [0.64, 1.45] T
Luukinen 1995a 9 21 43 72 06% 0.51[0.19,1.35] T
Luukinen 1996 30 410 58 378 3.2% 0.44[0.27, 0.69] -
Peel 2007 25 116 101 271 27% 0.46[0.28,0.77] -
Perry 1982 B 19 18 45 0.4% 0.69 [0.22, 2.16] I
Reyes-Ortiz 2005 2616 9863 282 1385 207% 1.41[1.23,1.62] -
Subtotal (95% Cly 11698 3335 41.0%  1.04[0.94, 1.15]
Total events 2938 822
Heterogeneity: Chi®= 56.74, df= 7 (P < 0.00001); F= 88%
Test for overall effect Z= 0.73 (P = 0.46)
1.12.2 Poor guality
Brassington 2000 125 833 159 693 8.4% 0.59[0.46, 0.77] -
Dolinis 1997 325 1257 225 1240 9.6% 1.57[1.30,1.91] -
Gill 2005 432 1604 347 1013 17.7% 0.71 [0.60, 0.84] -
Huang 2004 a7 113 145 282 23% 1.03 [0.67, 1.59] T
Ishizuka 2005 17 29 15 20 04% 0.47[0.13,1.69] —
Landi 2005 446 1272 615 1582 20.3% 0.85[0.73, 0.99] =
Murray 2005 7 16 13 24 03% 0.66 [0.18, 2.35] —
Subtotal (95% Cl) 5124 4864 59.0%  0.89[0.82, 0.97] [
Total events 1409 1619
Heterogeneity: ChiF= 52.24, df= 6 (P < 0.00001); F= 89%
Test for overall effect: Z= 2.56 (P = 0.01)
Total (95% CI) 16822 8199 100.0%  0.95[0.89, 1.02]
Total events 4347 234
Heterogeneity: Chi’f 1 1_3.53, df=_1 4 (P =0.00001); F=88% 40.01 0?1 150 1005
Testfor overall efiect: Z=1.45 (P = 0.15) Decreased falls Increased falls
Testfor subgroup differences: Not applicable

b) married

Figure 2 - Examples of forest plots for 3 characteristics.

1.20)), presence of a caregiver (1.26 (0.99 - 1.60)), and in the DISCUSSION

limit of significance for “living alone” (1.16 (1.02 - 1.32);
Fig. 2c (Table 3)). However, in the subgroup of patients
older than eighty, being married was protective against
falling with an OR and 95% CI = 0.68 (0.53 - 0.87) with a
moderate homogeneity.

Because there were an insufficient number of studies of
good quality, we were not able to perform a meta-analysis
on conditions such as widowed or divorced, help for
transfers, income less than $25,000, non driving, and mean
Barthel index.
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Our results confirm that loss of autonomy is a major risk
factor for falls: difficulties in at least one activity of daily
living or instrumental activities of daily living double the
risk of falling. Similarly, a decrease of motor autonomy
limited to the neighborhood and an institutionalization,
where subjects witnessed the loss of functional or motor
autonomy, increases the risk of falling in similar ratios.

These results are coherent with other studies showing that
fall risk is closely related to ADL capability and that the
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Fall + Fall - 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fized, 95% CI M-H, Fixed, 95% CI
1.7.1 Good quality
Avdic 2006 9 23 12 54 0.5% 2.25[0.78, 6.46] T
Bemmel 2005 136 290 76 180 5.3% 1.32[0.91,1.92] ™
Coll-Planas 2006 72127 44 65 2.7% 0.62[0.33,1.17] T
Covinsky 2001 69 299 52 258 4.6% 1.191[0.79,1.78] T
Luukinen 1995a 27 42 25 51 0.9% 1.87 [0.81, 4.32] T
Luukinen 1996 39 279 49 509 3.2% 1.53[0.97, 2.39] —
Mahoney 1994 13 92 16 121 1.3% 1.08[0.49, 2.37] -1
Peel 2007 82 225 44 162 3.5% 1.54 [0.99, 2.39] ~
Perry 1982 19 46 5 18 0.5% 1.83[0.56, 5.99] T
Saari 2007 55 106 265 511 4.7% 1.00 [0.66, 1.52] T
Stel 2003a 136 527 201 838 12.4% 1.10[0.86, 1.42] r
Teno 1990 70 344 a7 242 5.8% 0.83 [0.56,1.23] -
Subtotal (95% Cl) 2400 3019  45.4% 1.16 [1.02, 1.32] ]
Total events 727 846
Heterogeneity: Chi*= 14.02, df= 11 (P = 0.23); F= 22%
Test for overall effect: Z= 2.24 (P=0.03)
1.7.2 Poor guality
Brassington 2000 111 508 173 1018 9.7% 1.37 [1.05,1.78] ™
Buatois 2006 9 40 48 149 1.7% 0.61[0.27,1.39] T
Gill 2005 310 884 470 1735 22.3% 1.45[1.22,1.73] -
Johnson 2003 17 60 13 36 1.3% 0.70[0.29, 1.69] T
Landi 2005 229 536 832 2318 19.3% 1.33[1.10,1.61] -
Murray 2005 13 21 7 19 0.3% 2.79[0.77,10.04] b
Subtotal (95% CI) 2049 5275 54.6% 1.36 [1.21, 1.52] L]
Total events 689 1543
Heterogeneity: Chi*= 7.67, df=5 (P=0.18); F= 35%
Test for overall effect: Z=5.31 (P < 0.00001)
Total (95% Cl) 4449 8294 100.0% 1.27 [1.16, 1.38] ]

Total events 1416 2389

Heterogeneity: Chi*= 24.93, df=17 {(P=0.10); F=32%
Test for overall effect: Z=5.46 (P = 0.00001)
Testfor subagroup differences: Not applicable

[ +
001 041

¢) living alone

Figure 2 - Continued.

maintenance of a high frequency of activity external to the
house is very important for reducing fall risk.'** One
explanation given was that there is a possible link between
bone loss in elderly subjects and reduction of ADL. Oka
et al. analysed the association between decreased ADL and
annual bone changes after adjustment for age and con-
comitant disease and showed that annual rates of change in
bone mineral density were significantly correlated with
decreased ability to bend down from a seated position and
to pick up small objects by the side of the chair for men and
in reaching objects on a hiéh shelf or cupboard and lifting
heavy objects for women.'

t !
10 100

Decreased falls Increased falls

The interaction of loss of autonomy, fear of falling, and risk
of falls could be another explanation. Compared with those
with a high score on the falls efficacy scale (FES), a 10-item
rating scale to assess confidence in performing daily activities
without falling,'** those with a low fall-related self-efficacy
score had an increased risk of falling and had a greater
decline in their ability to perform ADLS (p < .001): the total
ADL score decreased by 0.69 activities among persons with
low FES scores (=75) but decreased by only 0.04 activities
among persons with FES scores of 100. Furthermore, non-
fallers who said they were afraid of falling had an increased
risk of admission to an institution.'*’

Table 2 - Pooled Odds Ratios (OR) and subgroup sensitivity analysis for elements of autonomy.

disturbance of one or

disturbance of one or

Autonomy limited to the In stitution alised

Study Characteristic n more ADLOR(95% CI) n more IADL OR (95% Cl) n neighbourhood OR (95% CI) n OR (95% ClI)
No. of studies 16 5 8 10
No. of subjets 19 232 2 957 2316 5925
Population 13 2.26 [2.09, 2.45] 4 2.10 [1.68, 2.64]* 7 2.18 [1.74, 2.73]* 7 1.73 [1.44, 2.08]*
Living
Institution 5 2.23 [1.75, 2.86] 0 na 1 1.31 [0.67, 2.55] na -
Ambulatory 8 2.29 [2.09, 2.51]* 4 2.10 [1.68, 2.64]* 6 2.34 [1.83, 2.98]* na -
Both 0 na 0 na 0 na na -
Evaluation criteria
One or more falls 7 2.25 [2.05, 2.48] na - 6 2.14 [1.68, 2.73]* 5 1.65[1.35, 2.02]**
More than one fall 4 2.46 [1.86, 3.26] na - 1 2.48 [1.33, 4.63] 2 2.19[1.41, 3.40]*
Traumatic falls 2 2.37 [1.85, 3.03]* na - 0 na 0 na
Mean age of study subjects
> 80 years 6 2.11[1.69, 2.65] 2 2.27 [1.69, 3.06]* 3 3.29 [1.68, 6.43]* 4 1.59[1.28, 1.98]**
? 80 years 5 2.31[2.09, 2.54]** 2 1.89 [1.33, 2.70] 3 1.72 [1.24, 2.39]* 3 2.17 [1.54, 3.04]*
Unknown 2 2.37 [1.85, 3.03] 0 na 1 2.48 [1.33, 4.63] 0 na

Cl= confidence interval;

“good homogeneity with 1°<25%
“*Moderate homogeneity with 25=1?°<50%.
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Table 3 - Pooled Odds Ratios (OR) and subgroup sensitivity analysis.

Low level of Presence of a

education OR Married OR Living alone caregiver OR Confined to bed
Study Characteristic n (95% CI) n (95% ClI) n OR (95% CI) n (95% CI) n OR (95% ClI)
No. of studies 8 15 18 12 5
No. of subjets 8 557 25 021 12743 15 557 3627

Mean age of study subjects

Population 4 0.97[0.83, 1.13]* 8 1.04[0.94, 1.15]
Living
Institution 0 na 1 0.51[0.19, 1.35]
Ambulatory 4 0.97[0.83, 1.13]* 7 1.05[0.94, 1.16]
Both 0 na 0 na
Evaluation criteria
One or more falls 1 1.14[0.89, 1.48] 1.15 [1.03, 1.28]
More than one fall 0 na 0.45 [0.29, 0.68]*
Traumatic falls 3 0.88[0.73, 1.07]* 0.46 [0.28, 0.77]

> 80 years 1 1.06 [0.69, 1.62] 0.68 [0.53, 0.87]**
= 80 years 1 1.14[0.89, 1.48] 1.14 [1.02, 1.28]
Unknown 2 0.84[0.68, 1.04] 0.69 [0.22, 2.16]

12 1.16 [1.02, 1.32]* 5 1.26 [0.99, 1.60] 3 0.92[0.70, 1.20]

1 1.87 [0.81, 4.32] 3  1.15[0.85, 1.57] 2 0.81[0.60, 1.07]

8 1.12 [0.97, 1.31]* 2 1.4410.99, 2.091* 1  3.89[1.58, 9.56]
3 1.22 [0.93, 1.60]* 0 na 0 na
5 1.14 [0.91, 1.44]* 5 1.26[0.99, 1.60] na -
5 1.15 [0.95, 1.38]* 0 na na -
2 1.07 [0.72, 1.59]* 0 na na -
5 1.25 [1.01, 1.54]* 5 1.26 [0.99, 1.60] na -
5 1.12 [0.93, 1.34]* 0 na na -
2 1.22 [0.93, 1.60]* 0 na na -

Cl= confidence interval;
“good homogeneity with 1°<25%
“*Moderate homogeneity with 25=12°<50%.

Caucasian women seem also to be the ethnic group with
the highest risk of falling. Moreover, having Hispanic origin
and living in the United States seemed to protect against
falls. This result is similar to findings made by Stevens et al.
in 1998 showing that the fall-related death rate for non-
Hispanic women was 1.9 times the rate for Hispanic
women. These results suggested that the subgroup analyses
revealed what overall fall-related death rates for men and
women did not reveal: the increasing death rates among
whites and non-Hispanics.'*® The longitudinal Study of
Elderly Mexican American Health (H-EPESE) found a
similar prevalence of falls among older Mexican
Americans and non-Hispanic Caucasians, indicating that
potential modifiable conditions, such as functional deficits,
arthritis, diabetes, and depressive symptoms, were inde-
pendent risk factors for falls in this population. Finally,
these different medical conditions for Hispanics and non
Hispanics representing the independent risk factors for falls
can explain the possible ORs differences.

Our study also pointed out the protective effect of
marriage against falling, even though it was only in the
subgroup of patients over eighty, and we were not able to
perform a meta-analysis on conditions such as widowed or
divorced. Recent scientific work has already established a
causal impact of social relationships on health,'*” and
researchers have recognized a relationship between marital
status and mortality. This higher risk of death for both men
and women has also been illustrated by a study showing
that a spouse’s admission to an institution was deleterious
for the ?artner even when adjusted for underlying
disorders.'*® A meta-analysis of cohort studies was con-
ducted by Manzoli et al. to produce an overall estimate of
the excess mortality associated with being unmarried in
elderly individuals and showed that marriage had a
protective influence that remained significant, although
the effect size was reduced (RR=0.94; 0.92-0.95)."*° A
possible mechanism for this association was that illness or
death of the spouse may impose stress on a partner that may
deprive the partner of social, emotional, economic, or other
practical support.'”
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To define protective factors and risk factors of falls from
social-demographic characteristics lets us focus on the
population at risk of falling for which a specific targeted
program could be developed. Evidence for reducing the
number of fallers or the number of falls with one of these
programs, even under the very favorable conditions of
randomized trials, has always been very modest. However,
a recent study showed that a physical activity program can
slow cognitive decline and improve quality of walking in
elderly persons suffering from dementia.'>" This is a good
reason to specifically target those most at risk of falling for
whom interventions will be most beneficial.'>* The inter-
ventions proposed would thus be multifactorial and
correspond to exercise programs, medication, and living-
space modifications, as appropriate.'>
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