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Abstract Objective: To analyze the trend of
fall-related morbidity and mortality in older
adults in Brazil from 1996 to 2012. Method: This
is an ecological study of fall-related admission
and mortality rate trends in older adults by gen-
der, Brazilian regions, and Brazilian state capitals
using data from the Hospital Information System
of the Unified Healthcare System (SIH-SUS) and
from the National Mortality Information System
(SIM). Trend analyses were based on polyno-
mial regression models. Results: Mortality rates
increased in all regions and state capitals, and
admission trends varied in regions and state cap-
itals. The admission rates in 1996 and 2012 were
2.58 and 41.37 per 10,000 older adults, respective-
ly, and the mortality rates per 10,000 older adults
increased from 1.25in 1996 to 3.75 in 2012. Males
mortality rates were higher during the entire peri-
od. Conclusion: Fall-related mortality and admis-
sion rates increased in Brazil but varied by gender
and state of residence. The results of this study do
not only monitor the problem over time but may
also help plan technological and human resources
to prevent and control falls.

Key words Accidental falls, Older adult, Mortal-
ity, Hospitalization, Time Series Studies
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Introduction

Population ageing has been observed in Brazil
and globally!, changing the population’s mor-
bidity and mortality profiles as the so-classified
external causes of injury increased, even though
most are preventable’.

In Brazil hospitalizations for external causes
of injury paid by the Unified Healthcare System
(SUS) increased 19.1% from 2000 to 2010. A to-
tal of 973,015 hospitalizations for external causes
of injury were registered in 2011, representing
8.6% of all hospitalizations paid by the Unified
Healthcare System (SUS) at a cost of one billion
reais. In 2013 external causes of injury were re-
sponsible for 151,683 deaths in Brazil, ranking
third among the main causes of death in adults’.

Regarding external causes of injury, falls are
among the main reasons for hospital admission
in Brazil, especially in older adults, making falls
a growing public health problem*’. According to
the World Health Organization, 28% to 35% of
individuals aged more than 65 years fall at least
once a year, and this proportion increases to 32%
to 42% in older adults aged more than 70 years®.

In 2013 93,312 individuals older than 60 years
were admitted for falls by the Unified Healthcare
System (SUS). In that same year, falls killed 8,775
individuals in the country’.

The frailty of older adults together with ex-
trinsic factors, such as poor lighting and slippery
floors, results in falls having significant conse-
quences on older adults’ physical and psycholog-
ical health?®, and may also affect the lives of their
family members>'®. Additionally, this problem
increases the risk of older adults losing their in-
dependence and autonomy, and being institu-
tionalized, consequently increasing healthcare
costs and the demand for specialized services''.
Age and comorbidities are among the main
factors associated with fall-related mortality as
death is not caused directly by the fall but by its
consequences'.

Nationwide studies that analyze both fall-re-
lated hospital morbidity and mortality in older
adults have not been found in the literature yet.
Hence, the present study aimed to analyze fall-re-
lated admission and mortality trends in older
adults in Brazil and Brazilian state capitals from
1996 to 2012.

Methods

This is an ecological time series study of fall-re-
lated admission and mortality rate trends by gen-
der in Brazilian regions, state capitals, and Feder-
al District from 1996 to 2012. Admission-related
data were collected from the Hospital Informa-
tion System of the Unified Healthcare System
(SIH-SUS) and analyzed with respect to the sec-
ondary admission diagnosis. Mortality data were
obtained from the Mortality Information System
of the Ministry of Health (SIM-MS). Both infor-
mation systems are available at SUS Information
Technology Department (Datasus) site’.

The analysis began in 1996 because it was
then that the Mortality Information System
(SIM) started to register causes of death using the
International Statistical Classification of Diseases
and Related Health Problems (Tenth Revision),
ICD-10". Admissions and deaths coded W00 to
W19 from the “fall” category were selected.

Older adults were defined as individuals aged
60 years or more, as established by the first article
of the Statute of Older Adults, Law 10,741/2003.
Data from Brazilian state capitals were chosen
because the Mortality Information System of the
Ministry of Health (SIM-MS) has better coverage
in large population centers due to possible bias-
es related to the heterogeneous characteristics of
the populations of different Brazilian states'.

The admission and mortality rates were given
by the ratio of the number of events to the num-
ber of older residents in that year and location by
gender, collected from the demographic Census
of 200, 2010, and estimates per 10,000 inhabi-
tants, also available at the Datasus site.

Trend analysis used a polynomial regression
model in which the admission and mortality
rates were considered the dependent variables
(Y), and the study years, the independent vari-
able (X). The moving average centered on three
terms was calculated to smoothen the series. The
first tested model regarded a simple linear regres-
sion model, followed by second- and third-order
models. The determination coefficient (r?) was
calculated as a measure of the dependent variable
variance. Residual analysis was also performed to
confirm the assumption of homoscedasticity. A
significant trend was defined as one whose esti-
mated model had p < 0.05". The statistical soft-



ware SPSS v. 21.0 was used for the time series
trend analysis. This project was approved by the
Human Research Ethics Committee of the State
University of Maringa.

Results

From 1996 to 2012, there were 66,876 fall-relat-
ed deaths and 941,923 admissions for fall-related
secondary diagnosis in people aged 60 years or
more in Brazil. Brazilian capitals accounted for
32.3% of these deaths and 21.2% of these admis-
sions.

The fall-related mortality rate of older adults
in Brazilian capitals increased 200%, going from
1.25 to 3.75 per 10,000 older adults, an increase
of 15% per year from 1996 to 2012. The high-
est mortality rates in 2012 occurred in Vitéria
(7.98), Goiania (7.52), Florian6polis (7.03),
and Porto Velho (6.81). The fall-related admis-
sion rate increased from 2.58/10,000 in 1996 to
41.37/10,000 in 2012. The state capitals with the
highest number of admissions in 2012 were: Sdo
Paulo (51.83), Natal (48.13), Belo Horizonte (46.
36), and Porto Alegre (45.02) (data not shown).

Polynomial regression analysis for both
fall-related admissions and mortality in older
adults revealed a growing trend in Brazil, Bra-
zilian regions, and twelve Brazilian state capitals
(Sao Luis, Teresina, Fortaleza, Natal, Joao Pessoa,
Recife, Macei6, Sdo Paulo, Florianépolis, Cuiabd,
Porto Alegre, Brasilia). The capitals Boa Vista
and Macapd experienced higher admission rates
(1.46 and 1.50 per year, respectively) but stable
mortality rate; Rio de Janeiro was the only capital
with a mean yearly increase of 0.82 in fall-relat-
ed admission rate and a mean yearly decrease of
0.16 in mortality rate for older adults in the same
period.

The capitals Goidnia, Curitiba, Vitoria, Salva-
dor, Rio Branco, Manaus, and Belém experienced
decreases in fall-related admission rates and in-
creases in fall-related mortality rates, while Por-
to Velho, Palmas, Aracajd, Belo Horizonte, and
Campo Grande experienced stable fall-related
admission rates and increases in fall-related mor-
tality rates (Table 1). Additionally, Palmas pre-
sented the highest fall-related mean admission
rate in older adults for the entire study period
(84.46), and the Midwest region had the highest
mean mortality and admission rates (4.70 and
42.08, respectively) (Table 1). On the other hand,
the highest increases in mortality rates occurred
in Cuiabd (0.47 per year), Campo Grande (0.42),
Curitiba (0.41), and Sao Luis (0.40).

Mortality rates were higher in males during
the whole study period. Brazil, the Federal Dis-
trict, and 20 state capitals presented growing mor-
tality rate trends in men and women (Table 2).

The admission rate trends for women in-
creased in Brazil, the Federal District, and 13
state capitals. The admission rate trends for men
increased in the Federal District and other 14
state capitals, as did the mortality rates. Admis-
sion rates were also higher in males in most Bra-
zilian state capitals (Table 3).

Discussion

Fall-related admission and mortality rates in-
creased in older adults in Brazil between 1996
and 2012. This period was characterized by an
increase of about 8.5 million people aged 60
years or more, with more individuals living in
the Southeast, Northeast, and Midwest regions,
followed by the South and North regions’.

Population ageing is a global phenomenon,
and falls are among the health problems that most
affect older adults'. Fall-related mortality rate in
older adults is increasing in other countries, es-
pecially developed countries, such as the United
States, Canada, and Australia, and in developing
countries, such as India, China, and Brazil®>'¢".

Fall-related mortality rate in older adults
increased from 1.25 in 1996 to 3.75 in 2012 (an
increase of 200% in the period and 15% per
year). On the other hand, fall-related admission
rate increased from 2.58 to 41.37 per 10,000
older adults. The number of deaths classified as
“poorly specified causes” in the group of “exter-
nal causes of injury” decreased during the peri-
od. This improvement in information quality
over the years may partly explain the increase in
fall-related rates.

The variation in the quality of information
registered in the information systems of differ-
ent localities may have influenced the results. A
nationwide Brazilian study found that external
causes of injury are better registered in the South
and Southeast regions'®.

Better quality of mobile prehospital medical
services, which were created by the implementa-
tion of the national policy for mobile emergency
care in 2003, is among the factors that could have
contributed to the higher number of fall-related
admissions in Brazil as these services increase
survival and even change the death location pro-
file from home to hospital, which may also in-
crease admission rate"?.
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Table 1. Analysis of the mortality rate trend and hospitalization for falls in older adults. Brazil and state capitals.

1996 to 2012.
Location Mortality rate
Model R? p Trend*
Brazil y = 2.28+0.15x 0.96 <0.001 T
Northern Region vy =2.41+0.13x 0.92 <0.001 i
Rio Branco y =1.83+0.27x 0.80 <0.001 i
Manaus y = 2.47+0.15x 0.66 <0.001 i
Boa Vista y = 1.41+0.06x 0.10 0.244
Belém y = 2.58+0.09x 0.60 0.001 T
Macapa y =1.12-0.01x 0.00 0.819
Porto Velho y = 3.45+0.26x 0.58 0.001 T
Palmas y = 2.45+0.20x 0.35 0.020 i
Northreastern Region y=2.21+0.12x 0.85 <0.001 i
Sao Luis y = 3.46+0.40x-0.01x2-0.004x> 0.95 <0.001 T
Teresina y = 1.88+0.12x 0.68 <0.001 i
Fortaleza y=1.77+0.14x 0.83 <0.001 i
Natal y = 0.79-0.11x+0.01x2+0.003x’ 0.57 0.006 n
Joao Pessoa y =1.85+0.18x 0.88 <0.001 i
Recife y = 2.60-0.04x+0.01x 0.46 0.010 n
Salvador y = 2.05+0.20x 0.56 0.001 T
Maceié y = 2.61+0.05x+0.01x* 0.37 0.024 T
Aracaji y = 3.82+0.19x-0.04x" 0.71 <0.001 i
Southeastern Region y = 2.98+0.06x+0.01x” 0.83 <0.001 )
Belo Horizonte y = 1.66+0.08x+0.03x? 0.82 <0.001 i
Vitéria y =7.15+0.09x 0.44 0.007 T
Rio de Janeiro y = 3.29-0.16x+0.008x2+0.003x’ 0.65 0.002 1
Sao Paulo y = 2.92+0.27x+0.02x2-0.004x’ 0.83 <0.001 T
Southern Region y =3.77+0.26x 0.88 <0.001 i
Curitiba y = 4.66+0.41x 0.88 <0.001 T
Florianépolis y = 0.82+0.26x+0.06x* 0.91 <0.001 T
Porto Alegre y=3.31+0.12x 0.71 <0.001 i
Midwestern Region y=4.70+0.32x 091 <0.001 i
Campo Grande y =3.51+0.42x 0.93 <0.001 i
Cuiabd y =3.374+0.47x 0.88 <0.001 T
Goiania y = 4.44+0.033x 0.96 <0.001 T
Brasilia y =5.73+0.23x 0.62 0.001 T

it continues

Population ageing not accompanied of the sidewalks, inadequate lighting) are extrinsic fac-
proper adjustments in infrastructure and other  tors that, together with intrinsic senescence-re-
measures that facilitate mobility and promote lated factors (nutritional status, vitamin deficits,
quality of life in this population may be contrib-  vision loss, hearing impairment, and balance dis-
uting to the higher number of fatal fall victims.  order, among others) impact fall epidemiology,
Public way conditions (broken and irregular  deserving special attention from managers'.



Table 1. continuation

Location

Hospitalization rate

Model R p Trend*
Brazil y = 39.02-0.81x-0.23x2+0.05x’ 0.91 <0.001 1
Northern Region y = 25.14-1.99x 0.48 0.004 l
Rio Branco y = 58.93-3.32x-0.50x2+0.11x 0.62 0.003 !
Manaus y=13.10-1.78x 0.63 <0.001 l
Boa Vista y = 25.50+1.46x-0.23x" 0.83 <0.001 1
Belém y =27.90-4.07x 0.63 <0.001 l
Macapd y = 22.67+1.50x 0.61 0.001 1
Porto Velho y =22.20-0.61x 0.26 0.054 -
Palmas y = 84.46+7.08x 0.24 0.065 -
Northreastern Region y = 24.83+0.93x 0.60 0.001 T
Sao Luis y = 14.68-1.60x+0.22x2+0.06x’ 0.57 0.006 1
Teresina y =30.06+3.32x 0.93 <0.001 1
Fortaleza y=37.07+1.19x 0.51 0.003 i
Natal y = 36.43+2.89x 0.64 <0.001 i
Joao Pessoa y=29.01+1.48x 0.71 <0.001 i
Recife y =3.59+0.22x 0.37 0.016 i
Salvador y = 25.91-0.76x-0.18x2+0.03x" 0.85 <0.001 !
Macei6 y = 28.63+0.83x-0.33x" 0.84 <0.001 i
Aracaju y = 41.06-0.81x 0.12 0.204 -
Southeastern Region y = 39.78+1.59x-0.28x> 0.89 <0.001 1
Belo Horizonte y =50.17+0.02x 0.00 0.983 -
Vitéria y = 44.43-1.04x-0.61x? 0.70 <0.001 s
Rio de Janeiro y = 21.60+0.89x-0.22x" 0.82 <0.001 1
Sao Paulo y =42.19+2.43x 0.81 <0.001 i
Southern Region y = 33.81-2.26x-0.18x2+0.07x’ 0.85 <0.001 A
Curitiba y = 14.38-0.94x 0.50 0.003 l
Florianépolis y = 47.73+1.61x-0.28x" 0.84 <0.001 1
Porto Alegre y = 49.22-2.26x-0.30x2+0.10x> 0.93 < 0.001 1
Midwestern Region y = 42.08-1.49x-0.36x2+0.07x’ 0.94 <0.001 111
Campo Grande y=12.11+0.13x 0.03 0.558 -
Cuiaba y = 44.13+1.22x-0.55x" 0.84 <0.001 1
Goiania y = 58.72-4.49x-0.65x2+0.14x° 0.93 <0.001 s
Brasilia y = 37.82+1.50x 0.53 0.002 1

* 1 Increasing; | Decreasing; - Stable; 1/] Increasing/Decreasing; |/1 Decreasing/Increasing.

External causes of morbidity and mortality
are considered avoidable, so it is up to managers,
politicians, health professionals, and society in
general to invest in measures that effectively pre-
vent their occurrence. Fall prevention consists of
multifactorial interventions, exercise programs
that improve balance, changes in the home en-

vironment, reduced use of psychotropic drugs,
cataract surgery, vitamin D and calcium supple-
mentation, and health professional sensitization
and training, among others**?'.

The different rates of admission and mortal-
ity found in Brazilian state capitals corroborate a
cross-sectional study of older adults living in the
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Table 2. Trend of fall-related mortality in older adults by gender. Brazil and state capitals. 1996 to 2012.

Location Male
Model R? P Trend*
Brazil y = 2.59+0.16x 0.97 <0.001 T
Northern Region y = 2.88+0.16x 0.91 <0.001 1
Rio Branco y = 2.1940.35x 0.83 <0.001 1
Manaus y =3.39+0.19x 0.65 <0.001 1
Boa Vista y = 1.92-0.02x 0.01 0.730 -
Belém y =2.52+0.11x 0.54 0.002 i
Macapd y = 1.56+0.002x 0.00 0.980 -
Porto Velho y = 4.92+0.24x 0.32 0.028 1
Palmas y = 2.49+0.28x 0.37 0.016 i
Northeastern Region ¥y = 2.65+0.15x 0.85 <0.001 i
Sao Luis y = 3.40+0.48x-0.03x2-0.01x 0.92 <0.001 i
Teresina y = 2.26+0.09x 0.38 0.014 i
Fortaleza y =2.30+0.19x 0.78 <0.001 1
Natal y = 1.41-0.02x 0.04 0.453 -
Jodo Pessoa y = 2.55+0.22x 0.86 <0.001 1
Recife y =3.33-0.01x 0.01 0.680 -
Salvador y =2.57+0.26x 0.64 <0.001 1
Maceid y = 3.28+0.07x 0.22 0.075 -
Aracajt y = 4.99+0.24x-0.07x> 0.83 <0.001 0
Southeastern Region y = 3.76+0.10x+0.02x> 0.88 <0.001 1
Belo Horizonte y = 2.5140.14x+0.03x? 0.84 <0.001 i
Vitéria y =90.01+0.10x 0.21 0.082 -
Rio de Janeiro y = 3.77-0.014x+0.01x2+0.004x* 0.67 0.001 1
Sao Paulo y = 3.88+0.034x+0.02x2-0.005x’ 0.85 <0.001 T
Southern Region y = 3.82+0.26x 0.92 <0.001 1
Curitiba y = 4.61+0.32x 0.82 <0.001 i
Floriandpolis y = 0.98+0.24x+0.06x* 0.86 <0.001 i
Porto Alegre y = 3.40+0.20x 0.76 <0.001 1
Midwestern Region y=5.08+0.29x 0.90 <0.001 i
Campo Grande y = 4.08+0.62x-0.02x2-0.01x’ 0.95 <0.001 1
Cuiabd y = 3.68+0.40x 0.75 <0.001 1
Goiénia y = 4.84+0.38x 0.96 <0.001 i
Brasilia y = 6.21+0.15x 0.37 0.016 1

urban areas of 100 municipalities in 23 Brazilian
states. The data show that the Midwest region has
the highest prevalence, followed by the South-
east, South, Northeast, and North regions’. New
studies are much needed to better understand the
reasons behind these regional differences.

The study mortality rates were higher in
males during the whole study period. Studies
that found higher fall-related prevalence rates in
males associated this fact to men’s greater partic-
ipation in intense and dangerous physical activi-
ties, ignoring the limits of their physical capacity,

it continues

and usually, these events are more severe, result-
ing in hospitalizations and death. A study of falls
in older adults treated by prehospital care found
that men have more severe trauma'. Additionally,
they are more susceptible to comorbidities than
women of the same age?. These data reinforce
men’s greater vulnerability to external causes of
morbidity and mortality®.

Some considerations must be made regard-
ing database quality. The first consideration
regards SIM, which discloses only the primary
cause of death, impairing assessment of oth-



Table 2. continuation

Location Female
Model R? P Trend*
Brazil y =2.02+0.15x 0.95 <0.001 i
Northern Region y=2.06+0.11x 0.88 <0.001 i
Rio Branco y = 1.50+0.20x 0.49 0.004 i
Manaus y = 1.76+0.12x 0.54 0.002 i
Boa Vista y =0.91+0.15x 0.54 0.002 1
Belém y =2.61+0.07x 0.49 0.003 i
Macapd y = 0.57-0.03x 0.03 0.519 -
Porto Velho y =2.014+0.28x 0.72 <0.001 i
Palmas y = 2.50+0.12x 0.13 0.191 -
Northeastern Region y=1.93+0.10x 0.81 <0.001 i
Sao Luis y = 3.42+0.29x 0.90 <0.001 1
Teresina y = 1.61+0.14x 0.68 <0.001 i
Fortaleza y =1.42+0.11x 0.68 <0.001 1
Natal y = 0.61-0.16x+0.01x2+0.005x’ 0.69 0.004 A
Jodo Pessoa y = 1.40+0.16x 0.83 <0.001 i
Recife y = 2.19-0.05x+0.02x2 0.75 <0.001 1
Salvador y=1.73+0.17x 0.46 0.006 1
Maceié y = 2.57+0.03x 0.05 0.402 -
Aracaji y = 2.78+0.15x 0.45 0.006 1
Southeastern Region y = 2.47+0.04x+0.01x* 0.73 <0.001 mn
Belo Horizonte y = 1.614+0.04x 0.10 0.253 -
Vitéria y = 5.86+0.09x 0.43 0.008 i
Rio de Janeiro y =3.07-0.06x 0.45 0.006 l
Sao Paulo y = 2.27+0.23x+0.01x2-0.004x’ 0.79 <0.001 i
Southern Region y = 3.74+0.26x 0.83 <0.001 1
Curitiba y =4.70+0.48x 0.89 <0.001 i
Floriandpolis y = 0.704+0.28x+0.06x2 0.89 <0.001 i
Porto Alegre y =3.26+0.07x 0.32 0.027 1
Midwestern Region y = 4.40+0.35x 0.92 <0.001 1
Campo Grande y = 3.30+0.48x 0.92 <0.001 i
Cuiabd y=3.11+0.53x 0.91 <0.001 i
Goiania y =4.15+0.29x 0.90 <0.001 i
Brasilia y = 5.88+0.57x-0.03x2-0.01x’ 0.86 <0.001 i

* 1 Increasing; | Decreasing; - Stable; |/1 Decreasing/Increasing.

er causes. Another limitation is associated with
underreporting, which results in distorted infor-
mation about the actual mortality profile*. The
second consideration refers to the quality of the
admission-related information provided by the
SIH-SUS, which may contain classification er-
rors of diagnosis on admission associated with
the difficulty of using ICD-10, and variations
related to time, location, and legal nature of the
institution, as administrative hospital employees
are not trained to treat data as necessary from the
health information point of view®.

Although the Mortality Information (SIM)
and Hospital Admission Systems are important
sources of data, when confronted with primary
information sources, studies have found the need
to improve the quality of external cause-related
coverage and filling out*®”. Questioning the re-
corded information quality and data reliability
does not only contribute to the organization of
health information but also collaborates to the
planning of healthcare team actions®.

However, it is important to use information
systems to monitor the rates of mortality and ad-
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Table 3. Fall-related hospitalization trend in older adults by gender. Brazil and state capitals. 1996 to 2012.

Location Male
Model R? P Trend*
Brazil Y = 34.87+0.93x-0.21x* 0.67 0.001 1
Northern Region y =26.12-1.61x 0.43 0.008 !
Rio Branco y =51.72+0.29x 0.01 0.761 -
Manaus y = 13.08-1.96x 0.68 <0.001 !
Boa Vista y =26.19+1.82x-0.23x? 0.76 <0.001 1
Belém y = 28.51-3.40x 0.62 <0.001 !
Macapd y=27.18+1.63x 0.65 <0.001 1
Porto Velho y = 21.30-0.73x 0.32 0.028 !
Palmas y =94.42+9.91x 0.30 0.035 1
Northeastern Region y =22.55+0.81x 0.61 0.001 0
Sao Luis y = 22.60+0.52x 0.08 0.294 -
Teresina y = 30.32+3.16x 0.92 <0.001 0
Fortaleza y = 32.24+0.91x-0.14x’ 0.58 0.002 1
Natal y = 39.61+2.28x-0.44x* 0.89 <0.001 0
Joao Pessoa y = 24.87+0.92x 0.44 0.007 1
Recife y = 2.89+0.12x 0.21 0.088 -
Salvador y = 25.64+0.40x-0.12x? 0.60 0.002 1
Maceid y = 16.44+057x 0.30 0.036 1
Aracaju y = 37.84-1.03x 0.17 0.121 -
Southeastern Region y =30.85+1.58x 0.67 <0.001 0
Belo Horizonte y =50.01-0.02x 0.00 0.981 -
Vitéria y = 47.53-1.12x-0.60x? 0.74 <0.001 1]
Rio de Janeiro y =15.27+0.79x 0.53 0.002 0
Sao Paulo y = 38.14+2.46x 0.86 <0.001 0
Southern Region y = 28.65-2.08x-0.16x2+0.63x’ 0.83 <0.001 1
Curitiba y = 12.43-0.73x 0.50 0.003 !
Florianépolis y =30.83+1.51x 0.55 0.001 0
Porto Alegre y = 42.54-2.49x-0.87x2+0.09x’ 0.87 <0.001 &
Midwestern Region y = 43.36-1.61x-0.38x2+0.08x> 0.96 <0.001 A
Campo Grande y=12.10-0.01x 0.00 0.972 _
Cuiaba y = 46.45+1.13x-0.62x? 0.81 <0.001 ol
Goiania y = 62.26-5.18x-0.69x2+0.16x’ 0.95 <0.001 11
Brasilia y = 38.60+1.82x 0.63 <0.001 1

it continues

mission for external causes in Brazilian regions  Final considerations

and states for scientific and health policy creation

purposes as their continuous and intense use will ~ Expenditures associated with the provision of

lead to greater classification of their records'®. care to individuals with fall-related injuries in-
crease yearly due to the growing rates of fall-re-
lated admission and mortality in older adults.



Table 3. continuation

Location Male
Model R? p Trend*
Brazil y = 42.41+1.04x-0.25x> 0.62 0.001 )
Northern Region y =24.42-2.28x 0.51 0.003 |
Rio Branco y=51.14-0.72x 0.11 0.236 -
Manaus y=13.11-1.63x 0.58 0.001 |
Boa Vista y =20.33+1.73x 0.66 <0.001 1
Belém y =27.50-4.52x 0.63  <0.001 l
Macapé y = 18.94+1.40x 0.55 0.001 )
Porto Velho y =23.07-0.49x 0.15 0.153 -
Palmas y =78.57+4.32x 0.14 0.176 -
Northeastern Region y =26.26+1.00x 0.58 0.001 1
Sao Luis y = 12.54-1.84x+0.19x2+0.06x° 0.69 0.001 1
Teresina y =29.85+3.44x 0.93 <0.001 1
Fortaleza y = 45.72+1.34x-0.21x* 0.64 0.001 1
Natal y = 39.70+3.29x 0.66  <0.001 1
Joao Pessoa y =31.63+1.83x 0.80 <0.001 1
Recife y = 4.00+0.28x 0.42 0.009 1
Salvador y = 26.08-1.03x-0.22x2+0.03x’ 0.87 <0.001 !
Maceié y = 34.29+1.00x-0.42x* 0.85 < 0.001 1/]
Aracaju y = 43.07-0.66x 0.08 0.297 -
Southeastern Region y =35.37+1.59x 0.59 0.001 1
Belo Horizonte y = 61.53-2.13x-0.60x2+0.06x 0.81 <0.001 l
Vitéria y = 30.87-0.98x 0.10 0.239 -
Rio de Janeiro y = 18.97+0.95x 0.41 0.010 i
So Paulo y = 44.95+2.40x 078  <0.001 1
Southern Region y =37.13-2.38x-0.18x2+0.08x* 0.85 <0.001 A
Curitiba y=15.73-1.08x 0.50 0.003 l
Florianépolis y =40.46+1.71x 0.58 0.001 )
Porto Alegre y = 53.17-2.12x-0.31x2+0.10x> 0.94 <0.001 1
Midwestern Region y = 41.06-1.39x-0.35x2+0.06x° 0.90 <0.001 A%
Campo Grande y =12.1140.25x 0.09 0.276 -
Cuiaba y = 42.18+1.29x-0.48x* 0.79 <0.001 )
Goiania y = 56.06-3.97x-0.62x2+0.12x* 0.91 <0.001 1]
Brasilia y =31.26+1.26x 0.43 0.008 1

* 1 Increasing; | Decreasing; - Stable; |/ Decreasing/Increasing.

Nonetheless, fall-related admission and mortal-  vention strategies for community-dwelling older

ity rates in older adults vary by gender and by
state capital of residence.

Reversal of the ever growing trend in fall-re-
lated admission and mortality rates requires ef-
forts in the articulation of social policies in all
spheres of management. Accident and fall pre-

adults should emphasize education, professional
training, the creation of safer environments, and
prioritization of studies on older adult falls. In
addition to monitoring falls over time, the pres-
ent study results may help plan technological
and human resources to prevent and control this
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problem. New studies are justified to better ex-
plain the growing rates of falls and the regional
and demographic fall-related differences.

Collaborations

DROM Abreu, ES Novaes, RR Oliveira, TAF
Mathias and SS Marcon participated in all stages
of the present study, to say: 1. Design and design
or analysis and interpretation of data; 2. Article
writing or critical review relevant intellectual
content; 3. Final approval of the version to be
published. 4. Be responsible for all aspects of the
work in ensuring the accuracy and integrity of
any part of the work.
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