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ABSTRACT

Objective: To describe the costs of hospital admission authorizations (AlHs) due to falls among older people
within the Brazilian National Health System (SUS). Methods: This was a descriptive cost analysis study, based
on data from the SUS's Hospital Information System, related to AIH due to falls among older people (60 years
and older), between 2000 to 2020. A descriptive analysis was performed and cost measurement was based
on a macro-costing method. Results: 1,746,097 AlHs due to fallsamong older people were recorded, and the
total cost was found to be BRL 2,315,395,702.75. The proportion of hospitalization costs was higher among
those aged 80 years and older (36.9%), female (60.4%) and the Southeast region of the country (57.3%). The
average length of stay in hospital ranged from 5.2 to 7.5 days. Conclusion: The high costs identified showed
the need for investments in more effective measures in order to prevent and mitigate the damage caused
by falls among older people.

Keywords: Accidents due to Falls; Hospital Costs; Hospitalization; Older people; Descriptive Epidemiology;
Costs and Cost Analysis.
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Costs of hospital admissions due to falls among older people

INTRODUCTION

Aging is a natural process in which there
is a general decline in physical capacities
of an individual! The presence of chronic
degenerative diseases, cognitive decline, visual
alterations and change in physical mobility, in
addition to polypharmacy, make older people
more fragile and vulnerable to events such as
falls.? Strategies to prevent these falls could
substantially reduce health costs.®

Falls are the most frequent domestic
accident among older people. It is estimated
that among this population, about 60% to
70% of falls occur inside the homes or their
surroundings, and 30% of people aged 65 years
and older, and 50% of those aged 80 years and
older experience at least one fall within a year.
In Brazil, falls accounted for 22.5% of deaths
among older people in the period between
1996 and 2005245 Older people consider their
homes a safe place, given their familiarity
and knowledge about the place, and perhaps
for this reason, it becomes a hazardous
environment due to self-confidence when
moving around and performing daily activities,
and inadequacies of the environment and
furniture, such as the presence of unfixed
carpets, physical obstacles and absence of
grab bars in bathrooms. In addition to these
factors, it is worth mentioning the physiological
changes resulting from the aging process.*¢

Falls can cause serious injury, skin lesions,
dislocations and fractures, impair physical
mobility, worsen prior clinical conditions,
progressively reduce the functional
capacity, cause dependence and generate
psychological consequences, such as anxiety,
insecurity, loss of confidence due to fear of
falling again, social isolation, loss of autonomy
and independence to perform basic activities
of daily living.'?#

The economic costs of fall-related injuries
are substantial. In Australia, the average
cost of health care for older people aged 65
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Study contributions

1,746,097 hospital admission
authorizations due to falls
among older people were
recorded. The average length
of stay in hospital ranged
from 5.2 to 7.5 days. The total
cost of hospitalizations was
R$ 2,315,395,702.75, and it was
higher among those =80 years
old, female and the Southeast
region.

Main results

The findings make it possible
to measure the financial
impact of falls on older people,
promoting public policies and
priority actions aimed at this
population.

Implications
for services

Investment in community-
based services is the main
focus of the implementation of
prevention strategies, as well
as the quality of the records

as a way to elucidate indirect
costs and identify other social
investment actions.

Perspectives

and older is $ 1,049 per hospital-treated fall
injuries, while in Finland, it is $ 3,611.2> These
costs are related to the diagnosis, treatment,
recovery from the disease and rehabilitation
after it. A study conducted in the United
States sought to estimate the average
direct costs of fatal and non-fatal injuries in
hospitals, emergency rooms and outpatient
settings among older people, and identified
the occurrence of 24,190 fatal injuries and
3.2 million medically treated non-fatal fall
related injuries among older adults from
that country, in 2012. The direct medical
costs related to this treatment totaled $ 616.5
million for fatal and $ 30.3 billion for non-fatal
injuries,” evidencing the need for multimodal
strategies that can promote health practices
that enable the mitigation of damages, both
in the community and long-term hospitals.
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Falls are a global public health problem
and an adverse event that affects 4% to 16%
of hospitalized individuals in developed
countries. In Brazil, falls are the third most
commonly reported adverse event to the
Agéncia Nacional de Vigilancia Sanitaria
(Anvisa), representing high risk for hospitalized
older adults and prevalence of 28% to 32%
outside healthcare institutions.®™

As such, studies are needed to contribute
to a reflection about the impact of falls on
older people and also health care economy, in
addition to the implementation of measures
to prevent this occurrence.

The objective of this study was to describe
the costs of hospitalizations due to fallsamong
older people within the Brazilian National
Health System (SUS).

METHODS

Study design

This was a descriptive cost analysis study
of hospital admission authorizations (AlHs)
due to falls among older people, within the
SUS. The costs were observed in the period
between 2000 and 2020. ‘Methodological
Guidelines: Economic Evaluation Guideline’
were adopted in order to conduct the study."

Data from the Hospital Information System
(SIH/SUS) were used, made available by the
Brazilian National Health System Information
Technology Department (DATASUS), for
public consultation. All AlHs funded by
the SUS are recorded on the SIH/SUS for
reimbursement purposes.”

The measurement of hospitalization costs
was performed based on a macro-costing
method,? fromm data provided by DATASUS.
National guidelines were used in order to deal
with the methodological uncertainties of the
study, such as the choice of the cost-based
valuation method.”
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Context

The growth of the population aged 60 years
and older in Brazil has accelerated in recent
decades. According to data from the Instituto
Brasileiro de Geografia e Estatistica (IBGE),"* in
Brazil, the number of older adults increased
from 155 million, 86% of the country's
population, in 2000 to 29.9 million in 2020,
representing 14% of Brazilians.

The accelerated growth of older population
has increased the concern about falls, the
most frequent event among this population,
including at home. Falls can cause serious
physical injuries and result in hospitalizations,
presenting a significant burden to health care
systems in order to treat them.®

Eachhospitalizationgeneratesan AlH,which
isaninstrument used by all SUS managersand
service providers to enable hospitalizations
and generation of payment amounts. Data
from hospital institutions, identification of
individuals, primary and secondary diagnosis,
according to the International Statistical
Classification of Diseases and Related Health
Problems 10 revision (ICD-10), the procedures
performed and the amount paid are recorded
in the AIH. The payment is made based on
predetermined values for medical procedures,
which include the materials to be used,
procedures performed, health professionals
involved and hospital hotel service. Therefore,
the costs paid for hospitalizations depend on
the proper completion of AIH.®

Participants

Among the hospitalizations recorded by
hospital institutions providing care via the
SUS* we included hospitalizations of older
people aged 60 years and older, due to external
causes, classified using ICD-10 WO0O0-W19
codes, related to falls.
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Variables

The following variables were analyzed:

a) sex (female; male);

b) age group (in years: 60 to 69;
70 to 79; 80 and older);

c) region of the country (North; Northeast;
Midwest; Southeast; South);

d) average length of stay in
hospital (in days);

e) cn-hospital case fatality ratio
(ratio of total deaths due to falls
and total hospitalization due
to falls, multiplied by 100);

f) total amount paid for hospital
admissions [In Brazilian
Reais (BRL) million].

The in-hospital case fatality ratio due fall
were calculated, considering that fall is a
preventable event and its occurrence can
cause serious injuries or even lead to death.
Moreover, the calculation of rates offers an
overall panorama of the severity of accidents
due to falls among these individuals profiles,
and their costs to the public health system.

Data source and measurement

DATASUS provides information, both
from the period between 1998 to 2007’ and
from’ 2008’ onwards. The path taken on the
website in order to obtain data was: Access to
information > Health Information (TABNET)
> Epidemiological and Morbidity > Hospital
Morbidity in the SUS > External causes, by
place of hospitalization from 1998 to 2007, or
External causes, by place of hospitalization
frorm 2008 onwards > Geographic scope:
Brazil by region and federative unit > Content:
Hospitalizations, Total Value, Average Length
of Stay in Hospital and Mortality Rate >
Available Periods: Jan./2000 to Dec./2007; and
Jan./2008 to Dec./2020 > Group of Causes:
WOO-W19 Falls > Age Group 1: 60 to 69 years,
70 to 79 years and 80 years and older.” The
data were retrieved in May 2021.
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Data analysis

Statistical analysis was performed using
Microsoft Excel 365 and SPSS (Statistical
Package for Social Sciences), version 18.0 for
Windows.

Frequency tables (simple and cross
tabulation) and line charts were elaborated.
The total number of hospitalizations, the
average length of stay in hospital, the in-
hospital case fatality ratio and the total
amount spent by the SUS in the periods from
1998-2007 and 2008-2020 were calculated.
Cost calculation was performed by dividing
the aggregate cost of hospitalizations (in
BRL), for the period, by the number of
AlHs® Descriptive statistics were generated
(frequency tables, line charts, calculation of
the mean and standard deviation). The mean
number of hospitalizations and the average
total cost, per region of Brazil, were calculated
by dividing the sum of the values obtained
from the SIH/SUS by the number of years of
the study period (21 years: 2000 to 2020).

In addition, the total cost was presented,
adjusted according to the National Consumer
Price Index - Extended (IPCA) for the study
period.

The time frame of the study enabled us
to verify the evolution of occurrence of falls
among this specific population, recorded on
SIH/SUS; and include the year 2013, when the
National Patient Safety Program (PNSP) was
established, in order to prevent and reduce
the incidence of adverse events related to
health care, and encourage health institutions
to develop and implement protocols that
ensure safer healthcare for health users.”

Ethical aspects

The study project met the determinations
described in the National Health Council (CNS),
Resolution No. 466 of December 12,2012 The
project was not submitted to a Research Ethics
Committee, because it used data available in
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Table 1 - Absolute (N) and relative (%) frequencies, average length of stay in hospital, mortality and cost rates, according to age group and sex, of the hospital
admission authorizations due to falls among the older population, Brazil, 2000-2007 and 2008-2020

Period
Characteristics
2000-2007 2008-2020
:rg:up Sex N szig:ylie: gth J:sch’::’al:;; () Cost-a (BRL)* N (%) Av:fras?:ylf: gth ;:s::::’a::latly Seeseal) Cost-a(BrLe |\ fotal Totalcost(BRL) o o, . @Ry
(years) (%) hospital (days) ratio (%) (%) hospital (days) ratio (%) (%) (%) %)
R 0 RO ggeamos 2805 g 37 TOSONgmaze ST AR ogaignass
60-69 Female 8(?;5;3 52 1.6 65'66(;%7)8'23 167,795,454.52 2?32(’:88)4 52 1.4 254"?;;;)42'75 334,294,75711 3&1(,;;7 320'(122’%80'9 502,090,211.63
Total 1'(7'277438 - - 136’8532)5 967 349,401,747.58 42(3703’29)0 - - 565’32200’;?2'86 741,523,583.50 6(5:?7%7?8 702'2(52)’;?8'53 1,090,925,331.08
Male 5(.|9 62;)9 7.0 6.0 57'75(,17"%?6'69 141,841,581.90 1?3 é686)6 75 N4 243'0(22’_%70'22 320,571,075.71 2?3%i?5 300"73;’;346'91 462,412,657.61
7079 Female TS o4 T I - 2 RIS ggusionese SZLS ATATINS op g g
Total 1(5;78,13)5 - - 152’8(12%}:;2'78 375,797,010.27 4?72%?5 - - 605’(1,;2; ’9[;15'61 799,024,145.25 5(6‘7]'2924)0 758'2(?;2?8‘39 1,174,821,155.52
Male 3?,745[;2 7.3 9.1 44'7?2 ’27)48'16 109,631,518.89 11;’2)5 75 N4 213'9(25:2.)'3'33 279,822,337.95 1?24935)7 258?;;2)6 149 389,453,856.84
80-89 Female 9(3,’;2)8 7.3 56 107'4“6; ’66)53'41 263,326,248.13 2?;7534 7.4 7.2 488’?;;13)30'93 639,717,858.52 3(7,71052)2 596’2(2;58’)84'34 923,044,106.65
ol 220 L RBOT e SN - L TORTASA gosiomear SR SSASBGET a; oro6in
Total 4:5266'_8,;)'3 = = 441'9‘(';3"?)94'02 1,098,156,524.85 1'2(;2;;"4 = = 1'873’(48?502'73 2,460,087,925.23 1';’118%25;7 2'315535.'3;)2'75 3,558,244,450.08

a) Cost adjusted (cost-a) for inflation, according to National Consumer Price Index-Extended (IPCA).
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the public domain, which does not allow the
identification of the subjects.

RESULTS

1,746,097 AlHs due to falls among older
people in Brazil were recorded on the Hospital
Information System (SHI/SUS), between 2000
and 2020, which corresponded to a cost of BRL
2,315,395,702.75 for the health care system, as
shown in Table 1.

In the age group 60 to 69 years, it could be
seen the highest proportional participatory
hospitalizations due to falls among older
people (37.7%), which corresponded to 30.3%
of the total cost of these hospitalizations;
a 55% lower value (32.2%) was observed
in the number of hospitalizations among
those aged 70 to 79 years, although the
costs corresponding to this age group were
higher, 32.8% of the total value of these
hospitalizations; and finally, the cost of these
hospitalizations among those aged 80 years
and older represented 36.9% of the total cost
of hospitalizations of older people due to
falls (Table 1).

ORIGINAL ARTICLE

There was a higher proportion of
hospitalizations due to falls among older
female: 60.4% of all hospitalizations, 50.3% in
the age group 60 to 69 years, 62.6% for those
aged 70 to 79 years, and 70.6% among those
aged 80 years or older (Table1).

The cost of hospitalizations due to falls
among the population aged 60 to 69 years
was BRL 702,227,208.53, and 54.3% of which
was allocated to male hospitalizations. For the
same age group, the average length of stay in
hospital was 6.2 days for male and 5.2 days for
female; in addition, the in-hospital case fatality
ratio among male in this age group was more
than double that of female: 3.9% versus 1.6%
between 2000 and 2007; and 3.7% versus 1.4%
between 2008 and 2020 (Table 1).

In the age groups 70 to 79 and 80 years
and older, in-hospital case fatality ratio
among male was also higher. Among older
adults aged 70 to 79 years, in the periods
2000-2007 and 2008-2020, the in-hospital
case fatality ratio among male was 6.0%
and 11.4%, respectively, versus 2.8% and 7.2%
among female. In the age group 80 years and
older, for the same periods, the in-hospital
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Figure 1- Number of hospital admission authorizations due to falls among the older population,

by regions, Brazil, 2000-2020

Epidemiologia e Servicos de Saude, Brasilia, 31(1)¢20216032022 ()




Juliana da Silva Lima et al.

case fatality ratio was 9.1% and 11.4% for male
versus 5.6% and 7.2% for female. However,
the majority of hospitalizations due to falls
among the general older population, during
both periods, occurred among female sex
(Table ).

In the period 2000 to 2019, there was
an increase of 162.2% in the number of
hospitalizations due to falls among older

ORIGINAL ARTICLE

adults, followed by a decrease of 12.6%
between 2019 and 2020, according to data
and trend lines showed in Figure 1.

Regarding the total amount paid for
hospitalizations, Figure 2 shows a trend of
rising costs between 2000 and 2019, and
therefore a reduction in the total cost of
hospitalizations in 2020, compared to the
previous year.
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Figure 2 - Total cost [in Brazilian real (BRL) million] of hospital admission authorizations due
to falls among the older population, by regions, Brazil, 2000-2020

Table 2 - Absolute (N) and relative (%) frequencies of hospital admission authorizations due
to falls among the older population, and total cost [in Brazilian real (BRL) million], by regions,

Brazil, 2000-2020

Hospitalizations

Hospitalization costs

Region N % Average :te?’?;?;: Total cost (BRL) c::: ?DIA ) Average?® ::?I?:t?;: Total cost®
North 46,266 2.7 2,203.1 682.1 37,905,660.13 1.8 1.8 0.9 59,325,076.40
Northeast 306,734 17.8 14,6064 6,2735 370,425,099.31 16.1 17.6 10.8 550,379,755.43
Midwest 12,967 6.5 53794  2]06.8 126,915,524.12 5.6 6.0 33 194,815,054.77
Southeast 950,227  54.4 452489 11,7461 1,322,905,588.79 573 63.0 29.4 2,063,901,180.94
South 325,065 186 154793 5]190.3 441,674,214.73 19.2 21.8 121 689,823,382.54

Total 1,746,097 100.0 16,583.4 16,561.6 2,315,395,729.75 100.0 110.3 26.4  3,558,244,450.08

a) Amounts are expressed in BRL millions. b) Total cost adjusted for inflation, according to National Consumer Price Index-Extended (IPCA).

RESS

Epidemiologia e Servicos de Saude, Brasilia, 31(1)e2021603,2022 ()




Costs of hospital admissions due to falls among older people

The region with the highest proportion of
hospitalizations due to falls was the Southeast,
accounting for 54.4% of the country's total
hospitalizations, followed by the South (18.6%)
and Northeast (17.8%) regions. With regard
to the costs recorded, the Southeast region
showed the highest proportion of the total
cost of hospitalizations due to falls among
older people in the country (57.3%), also
followed by the South (19.2%) and Northeast
(16.1%) regions, as shown in Table 2.

DISCUSSION

The total cost of hospital admissions due to
falls among the older population was directly
proportional to age, that is, progressively
higher with increasing age. In addition,
the largest number of hospitalizations was
observed among female and in the Southeast
region of the country.

Although older adults aged 80 years
and older have had the lowest number of
hospitalizations, when compared to the other
age groups, their higher cost for the health
care system is related to the longer average
length of stayin hospital. In spite of thefact that
comorbidities, polypharmacy and associated
complications have not been the focus of this
study and, according to the literature, they
may contribute to increased costs and the
average length of stay in hospital among this
population.”

Another study, which analyzed
hospitalizations due to falls among older
people and their costs within the SUS
between 2005 and 2010,° showed that the
average of stay in hospital increased with
increasing age, and that older people aged
80 years and older presented the highest
average length of stay in hospital, attributed
to a higher frequency of comorbidities when
compared to other age groups. However, the
same study observed that the number of
hospitalizations decreased with increasing
age.

ORIGINAL ARTICLE

The identification of a higher frequency
of hospitalizations among older female,
compared to older male, observed in this study,
corroborates the results of a similar research
based on data from DATASUS, regarding Brazil,
considering the period 2005 to 2010,° when
59.7% of hospitalizations due to falls among
older female were identified. Factors such as
the highest incidence of osteoporosis, changes
related to menopause, which may interfere
with hormonal balance, as well as muscle mass
reduction and a higher life expectancy for
female, when compared to male, are possible
causes for a higher prevalence of falls among
this population group.'*°

Although the number of hospitalizations
was higher among female, the length of stay
in-hospital and mortality rate were higher
among male. These findings corroborate the
results of a study that analyzed the trends in
morbidity and in-hospital case fatality case
due to falls among older people in Brazil, in
the period 1996 to 2012, whose authors, Abreu
et al,, attributed to the fact that male engage
more often in risky behaviors, which would
cause more severe falls.?

There was an increase in the number of
hospitalizations and their total cost in the
period 2000 to 2019, followed by a reduction
in 2020. It is possible that the reduction in
hospitalizations observed in the last year of the
study period is related to the recommendation
of social isolation as a control measure during
the COVID-19 pandemic, when the older
people stayed at home, thus reducing the
risk of accidents.?? However, home isolation
made it difficult to practice physical exercise
among this population, which usually lead
to a reduction in muscle mass and strength,
enhancing the risk of falls® and, consequently,
the need - and opportunity — to implement
prevention and health promotion measures,
such as encouraging the practice of physical
activities at home.®

The values of the table of SUS procedures
were unified in 2008, when the Management

Epidemiologia e Servigos de Saude, Brasilia, 31(1)e20216032022 ()




Juliana da Silva Lima et al.

System of the Table of Procedures Medicines
and OPM of SUS (SIGTAP) was created, which
allows to issue reports on the diagnostic,
clinical and surgical procedures performed,
medicines, orthotics, prosthetics and special
materials used, as well as transplantations and
prevention and health promotion measures.
It was not possible to obtain these data over
the period 2000 to 2007, due to the date of
creation of the SIGTAP.

It could be seen that the number of
hospitalizations due to falls and their
costs were higher in the Southeast region,
followed by the South and Northeast
regions. This result can be explained by Brazil
demographics profile. According to datafrom
IBGE, the Southeast region concentrates
about 50% of the older population, while
the Northeast and South regions, 24.7% and
16.4% of this population, repectively.?* Other
studies corroborate these findings and
point to the Southeast, South and Northeast
as the regions with the highest costs of
hospitalizations due to falls among older
adults in the country. The high frequency
of comorbidities in the population of these
regions possibly contributes to the greatest
impact on expenditure on the services
provided by public health®®* These data
enable the implementation of public policies,
priority actions and investments, especially
the development of prevention strategies
focused not only on vulnerable groups, but
alsoonregionswith aconsiderable proportion
of susceptible ones.”®

The variation in quality of information
system records in different regions in the
country may influence the results observed,
as some evidence has shown that data on
hospitalizations due to external causes, such
as falls, are of higher quality in the South and
Southeast regions.®

In addition to direct costs, it should also be
taken into consideration the indirect costs
resulting from the event, which represent
economic and social costs due to premature
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deaths, incapacity for work, loss or reduction
of productivity due to physical limitations and/
or temporary or permanent absences from
work, among individuals who experienced
falls.2¢In addition to social impact, fallsamong
older people bring economic consequences to
families, which may affect family income, given
the need to bear extraordinary expenditures on
the care and treatment of possible sequelae of
the falls. Moreover, there is a natural increase
in dependence among older people due to
problems resulting from falls, which,?” in the
face of a possible family burden, may affect the
quality of life of all family members.

This study has as a limitation the use of
secondary data, related to AlHs, which may
not represent all hospitalizations due to falls in
the SUS, given the possibility that some events
have been recorded using other ICD-10 codes,
such as those related to outcomes rather than
the fall itself. In addition, hospitalization costs
go beyond the AIH costs, and there may be
expenditures on unplanned professionals
and therefore not covered by the AlH, special
table procedures of high complexity and
other items, whose costs were not included.
Moreover, the completion of the AIH in the
SUS is sensitive to clinical knowledge, work
processes design and data categorization.
Another limitation of the study is the fact
that new hospitalizations or the transfer of
the same individual to another hospital is not
identified by SIH/SUS, which may result in
cumulative counts.

Despite this limitation, within the scope of
the SUS, DATASUS has been widely used in the
country,instudiesthat assess health care costs.”
Government databases constitute a reliable,
legitimate source, enabling interventions and
supporting decision-making.??> Furthermore,
the values provided by DATASUS were related
tothe amount paid to health institutions, which
may not correspond to the amount invested in
the treatment of falls.

Although the financial support, showed in
this study, was related to the health care for
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people who experienced falls outside health
institutions, falls among older adults may lead
to new falls, characterizing another limitation
of this study, given that it was not possible to
identify whether the new falls occurred inside
health institutions and that they were related
to individuals who experienced previous falls
in outdoor environments.

Notwithstanding the study focuses on the
analysis of economic costs of hospitalizations
due to falls, it is worth mentioning that in
health care settings, there is a human cost
for professionals who are responsible for
older people. When an individual who is
hospitalized falls, this fact not only affects him
or her and his family but also the reputation
of the professional who is taking care of
him or her, and depending on the severity
of the event, it may result in reputational
damage, leading this professional to face
social stigmas, and cause impact on his
professional and personal life. In addition,
this cost can be high to health institutions
regarding their public image, in view of the
fragility of the work processes involved in the
care of older people.

It can be concluded that the rates of
hospitalizations due to falls among older
people in the SUS increased in all regions
of the country, during the period studied,
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generating high costs for the public health
system in Brazil, except for the year 2020,
when there was a reduction in hospitalization
costs, possibly due to isolation measures
during the COVID-19 pandemic.

Fallsare considered,in most cases, preventable
events. Therefore, public managers, health
professionals and general society should
establish effective strategies and measures
aimed at their prevention, especially with
regard to the older population, naturally more
vulnerable given the aging process.

Greater investments in the prevention and
health promotion measures, and particularly
in the object of this study, are needed.
Investments in falls prevention programs
aimed at the older population. Such measures
will contribute to a safer aging, reducing the
risk of falls and providing better quality of life,
resulting in reduction of hospitalizations and
strengthening of community-based services
by means of primary health care. The amount
spent on the treatment of falls among older
people justifies the investment in public
health strategies, either in the promotion of
inclusive practices and intersectoral actions,
focused on healthy aging, or the acquisition of
adequate appliances and furniture for the use
of older people in their daily living.
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