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Relationship of falls among
the elderly and frailty components*
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ABSTRACT: Objective: To evaluate whether the occurrence of falls in the year preceding the interview is
associated with frailty components after a four-year period. Methods: Data were obtained from the second
round of the Health, Well-being and Aging SABE Study, conducted in 2006, when 1,413 elderly people were
interviewed. Individuals considered weak according to the Fried model were excluded, resulting in 1,207
elderly at the study entry. The explanatory variable was taken as the falls in the year prior to the 2006 survey.
In 2010, the survivors were evaluated for the five frailty components. The statistical test with correction for
the sample project (Rao-Scott) was applied to assess the association between frailty and falls at the beginning
of the study. Results: Of the 1,413 individuals in the 2006 sample, 1,397 registered falls in the year before the
interview and evaluation of fragility. The fragility of components for risk factors for the occurrence of falls
were: (1)reduced grip strength (no falls: 21.8%; falls: 31.5%; relative risk — RR = 1.44; and p = 0.003); and (2)
exhaustion (no falls: 7.6%; falls:14.7%; RR = 1.93; and p = 0.003). Conclusion: This finding suggests longitudinal
studies in order to clarify the causality of falls in the elderly, considering the aspects of temporality between
exposure and the event.

Keywords:Accidental falls. Frail, elderly. Elderly. Epidemiology. Risk factors. Public health.

*This is an original article, result of a doctoral thesis from the Department of Social Medicine, School of Medicine of Ribeirdo Preto,
Universidade de So Paulo. Year of defense: 2016.

'Department of Social Medicine, School of Medicine of RibeirdoPreto — RibeirdoPreto (SP), Brazil.

'Department of Epidemiology, School of Public Health, Universidade de S&o Paulo — S&o Paulo (USP), Brazil
"Department of Medical-Surgical Nursing, Nursing School, Universidade de S&o Paulo — S&o Paulo (USP), Brazil.
*In memoriam

Corresponding author: Gisele Patricia Duarte. Rua Hugo Zanini, 141, Casa 1, Residencial Villa d'Roma, Jardim Europa, CEP: 14177-
504, Sertaozinho, SP, Brasil. E-mail: giseleduarte@usp.br

Conflict of interest: nothingto declare — Financial support: Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior (CAPES).

1
REV BRAS EPIDEMIOL 2018; 21(SUPPL 2): E180017.SUPL.2



DUARTE, G.P.ET AL

RESUMO: Objetivo: Avaliar se a ocorréncia de quedas no ano anterior a entrevista estd associada aos
componentes de fragilidade apés um periodo de quatro anos. Métodos: Os dados foram obtidos a partir
da segunda rodada do Estudo Satde, bem-estar e envelhecimento (SABE), realizado em 2006, quando
1.413 idosos foram entrevistados. Os individuos considerados frageis, de acordo com o modelo de Fried,
foram excluidos, resultando em 1.207 idosos no inicio do estudo. A variavel explicativa foi tomada como
sendo as quedas ocorridas no ano anterior a pesquisa de 2006. Em 2010, os sobreviventes foram avaliados
para os cinco componentes de fragilidade. O teste estatistico com corre¢do para o projeto de amostra (Rao-
Scott) foi aplicado para avaliar a associagdo entre fragilidade e as quedas no inicio do estudo. Resultados:
Dos 1.413 individuos na amostra de 2006, 1.397 registraram quedas no ano anterior a entrevista e avaliacdo
da fragilidade. Os componentes de fragilidade para fatores de risco para ocorréncia de quedas foram: (1)
redugio da for¢a de preensdo (sem quedas = 21,8%; quedas = 31,5%; razdo de risco— RR = 1,44; e p = 0,003);
e (2) exaustdo (sem quedas = 7,6%; quedas = 14,7%; RR = 1,93; e p = 0,003). Conclusdo: Esse achado sugere
arealizacio de estudos longitudinais a fim de precisar a causalidade das quedas em idosos tendo em vista os
aspectos da temporalidade entre a exposi¢do e o evento.

Palavras-chave: Acidentes por quedas. Idoso fragilizado. Idoso. Epidemiologia. Fatores de risco. Satide ptiblica.

INTRODUCTION

The projection for 2050 is that about 20% of the world population will be composed
of elders, including approximately 2.2 million centenarians — a rate that is 15 times higher
than the current one’.

Studies show that one of the main problems faced by the elderly, especially poorer
ones, with the increasing life expectancy, are the sequels that compromise their indepen-
dence and autonomy. In this context, the functional capacity appears as an important
factor to identify the level of independence and autonomy in this population. Among
the elderly, functional incapacity leads to reduced physical and mental abilities that are
necessary to conduct their basic and instrumental activities of daily life, as well as inclu-
sion in society*’.

Increasing aging, especially for those who have some level of functional incapacity,
is a challenge for public policies that need to deal with the need to transfer resources
for needs such as the increasing number of hospitalizations and the longer periods of
hospital bed occupation, besides the interference with aspects involving the quality of
life of the elderly. Health planning needs to consider the peculiarities of this popula-
tion and their needs*’.

With the re-edition of the National Health Policy for the Elderly Population (PNSPI),
in 2006, functional capacity began to organize the axes of public policies addressed to
the elderly population, dividing this public into two large subgroups: independent and
fragile elders®:
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independent elders: people who may or may not have a disease and are able to live
independently and in an anonymous form in the family and social environment;

fragile elders — or in the process of weakening: individuals who, for any reason,
present specific conditions that compromise or jeopardize their functional capacity.

However, the term fragile is not only related with the loss of functionality, that is, loss
of autonomy and independence for the accomplishment of activities of daily life”®.

With the model proposed by Fried et al., individuals are classified as:
fragile, if three or more items in the phenotype are present (unintentional weight
loss, loss of palmar prehension force, exhaustion, decreasing gait, and low level of
physical activities);
pre-fragile, if one or two items are present; and
not fragile, when no item is present’.

Another challenge for elders are falls, which, according to the Kellogg International Work
Group on the Prevention of Falls by the Elderly, can be defined as an unexpected, uninten-
tional change of position, which makes the individual stay at a lower level in relation to his
or her initial position, for instance, on the furniture or on the ground™.

Pereira et al. describe that the stability of the body depends on the proper reception of
information through sensorial, cognitive, nervous central system, and musculoskeletal sys-
tem components, in an integrated manner. The cumulative effect of changes related to age,
diseases, and inappropriate environment may lead to falls'.

The main risk factors for falls presented in the studies by Perracini and Ramos and Schiaveto
were the presence of muscle weakness, history of falls, gait and balance deficit, use of gait
assistive devices, visual deficit, compromised activities of daily life, depression, cognitive
decline and 80 years of age or more. And the most frequent causes were accidental or related
with the environment, balance and gait disorder, muscle weakness, dizziness and vertigo,
pain, medication, postural hypotension, visual disorders, falls from bed, and syncope'**.

In Duarte's study, the intrinsic factors related with falls among the elderly were poor
health self-evaluation, low visual and auditory acuity, using four or more medications a day,
having a chronic condition, inadequate body mass index (BMI), joint disorders, and diffi-
culties to bathe alone™.

Knowing these items, it is possible to identify the frailty process early, allowing more
adequate prevention’.

The fall, which is very common among the elderly, may affect functional capacity
and lead to losses in autonomy and independence'?. Its most common consequences are
fractures, immobility, restricted activities, institutionalization, health decline, psycho-
logical damage such as fear of falling again, besides the risk of death, and the increas-
ing costs with health care and social losses related to family'?. However, the fall is not
only an adverse outcome of frailty, but it can also be seen as a causal factor, and that is
the focus of this study".

3
REV BRAS EPIDEMIOL 2018; 21(SUPPL 2): E180017.SUPL.2



DUARTE, G.P.ET AL

Since frailty is a non-immediate consequence of the fall, its importance for the occur-
rence of deaths may be hidden, not perceived or accounted for as a triggering factor for
falls. This process cannot be shown in cross-sectional studies, and it may even be difficult
to observe in longitudinal studies”.

The Study Health, well-being and aging (SABE) provides a proper design for this type
of investigation. So far it is constituted of three stages, conducted in 2000, 2006, and 2010,
and allows a research about the prevalence of falls and frailty in 2006, besides the incidence
of frailty from 2006 to 2010; falls are its main independent variable.

0BJECTIVE

To assess whether the occurrence of falls in the year prior to the interview is associated
with the frailty components after a four-year period.

METHODS

This study aimed at contributing with part of SABE, multicenter study coordinated by
the Pan American Health Organization (PAHO), and characterized as being exploratory,
retrospective, with quantitative approach.

In 2000, SABE was a cross-sectional, simultaneous, comprehensive study, elaborated to
be comparable with the other centers. It was the first of this kind in the region of Latin
America and the Caribbean. In 2006, it became a longitudinal study to assess the changes
in the life and health conditions of elders in the city of Sdo Paulo, which occurred with
time and its determining factors. It was replicated in 2010 and 2015, with the same objec-
tives and similar instruments.

Therefore, the objective was to locate the 2,143 elderly people interviewed in 2000 in
order to reassess them by applying a similar questionnaire. In 2006, 1,115 people were located
and interviewed again (the 1,028 that were not interviewed correspond to deaths, moving to
other cities, institutionalization, refusal to participate, and because they were not located);
in 2010, 748 individuals were interviewed.

The data for this article were obtained from the second round of SABE, conducted in 2006,
when 1,413 elders were interviewed, and formed a sample representing the city of Sdo Paulo.

Individuals considered to be fragile, according to Fried’s model, were excluded, resulting
in 1,207 elders in the beginning of the study. For the purposes of this article, however, elders
considered as non-fragile in the beginning of follow-up are those mentioned as non-frag-
ile and pre-fragile in Fried’s original classification. The explanatory variables were the falls
occurred in the year prior to the 2006 study.

In 2010, the survivors were assessed regarding the five components of frailty, which con-
stitute the dependent variables. A statistical test with sample design correction (Rao-Scott)
was applied to show the association between frailty and falls, in the beginning of the study.
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The significance levels of each comparison were corrected using the Holm-Bonferroni
technique, in order to maintain the general level of 0.05 for the global inference of the results.

This study was sent to the Research Ethics Committee (CEP) of Hospital das Clinicas
of RibeirdoPreto, so that its ethical aspects could be evaluated. SABE was approved by the
CEP of the Public Health School at Universidade de Sdo Paulo (FSP-USP).

There are no connections or agreements between the authors and financing sources to character-
ize areal, potential or apparent conflict of interest which may have affected the results of this study:.

RESULTS

Of the 1,142 individuals in the 2006 sample, 1,397 registered falls in the year prior to
the interview and evaluation of frailty. Out of these, 443 reported falls, 626 presented with
pre-fragility, and 192 were under fragility conditions (Table 1).

The elders who did not report falls and were pre-fragile, represented 37.8% of the sample.
Those who reported falls and were pre-fragile, accounted for 51%, whereas 7.7% were under con-
ditions of fragility and had not reported falls; 10.5% mentioned falls and were considered fragile.

We observed that the number of elders without the phenotype for fragility is higher
among those who did not report the occurrence of falls (54.5%). Pre-fragility and fragility
were higher among elders who had fallen.

Out of the 1,207 non-fragile elders who reported falls or not, 476 were men and 731
were women. From this total, 32.4% were aged between 60 and 64 years, and only 2.4%
were aged 85 years or more.

DISCUSSION

The feminization of the elderly found in the study corroborates several analyses. Data
from the last National Household Sample Survey', publicized by the Brazilian Institute of

Tablel. Relation of elders as to the occurrence of falls and fragility in S3o Paulo, 2006.

Fragility
previous year n=1,397 5<0.001

No 444 54.5 393 37.8 117 7.7 954 100.0
Yes 135 38.5 233 51.0 75 10.5 443 100.0
Total 579 50.0 626 415 192 8.5 1.397 100.0

Source: SABE, 2006.
*Absolute numbers in the unweighted analysis; **the percentages are a result of the sample weight.
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Geography and Statistics (IBGE), in 2013, indicate that 103.5 million women lived in Brazil,
corresponding to 51.4% of the population.

The non-fragility among the elderly reduces with age. Table 2 shows that in the group
between 60 and 64 years old, the percentage of non-fragile men is 34.6%, whereas women
represent 30.8%. Considering 90 years of age or more, the levels are 0.6% for men and 0.8%
for women, corroborating a study by Rockwood et al., who found an association between
fragility and advanced age".

An analysis conducted in the United States verified that 3-7% of the people aged
more than 65 years were fragile, increasing the percentage from 20 to 26%, consider-
ing people older than 80 years. For the elderly who are older than 90 years, the index
reaches 32%. This may happen because those at an older age generally present more
chances of homeostatic decompensation in the face of acute, physical, social, or psy-
chological events'®.

Of the 1,207 elderly people who were not fragile and had answered about the falls, the
mean age was 72.7 years, with standard deviation of 8.7. Minimum age was 60 years, and
maximum age was 102 years.

As to fragility components, Table 3 shows that

considering people who practiced reduced physical activity, with no falls = 35.2%,
falls = 34%, risk ratio—RR=0.97 and p=0.736;

if there was a reduction in prehension force, with no falls = 21.8%, falls = 31.5%,
RR=1.44, and p=0.003;

if there was reduction in gait velocity, with no falls = 19.3%, falls = 23.8%, RR=1.23,
and p=0.135;

Table 2. Distribution of elders in the city of Sdo Paulo, non-fragile, as to age and sex
in 2006.

---- %**

60to 64 121 34.6 162 30.8 283 32.4
6510 69 88 30.1 142 28.7 230 29.3
70to 74 67 16.4 126 19.4 193 18.2
751079 70 11.7 129 12.0 199 11.9
80 to 84 75 4.8 97 53 172 5.1
8510 89 42 1.8 57 2.9 99 2.4
290 13 0.6 18 0.8 31 0.7
Total 476 100.0 731 100.0 1.207 100.0

Source: SABE, 2006.
*Absolute numbers in the unweighted analysis; **the percentages are a result of the sample weight.
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Table 3. Percentage of elders positive for the phenotype components of fragility in 2010, according
to the occurrence of falls in the year prior to the 2006 interview.

Falls in the previous year (%)*

P value Significance

Reduced physical 0.736 0.050
activity

el el 218 315 244, 1.44 0.003 0.013
prehension force

AEilEEe 19.3 238 204 1.23 0.135 0.017
gait velocity

Weight loss 5.9 7.8 7.2 1.32 0.346 0.025
Exhaustion 7.6 14.7 9.5 1.93 0.003 0.010

*Percentages calculated with weight due to sample design.

weight loss, no falls = 5.9%,falls = 7.8, RR=1.32, and p=0.346; and
exhaustion, no falls = 7.6%, falls = 14.7, RR=1.93, and p=0.003.

Falls are more common among elders with reduced prehension force, reduced gait veloc-
ity, weight loss, and exhaustion.

It is a known fact that palmar prehension force is a measure that estimates global mus-
cle force among the elderly, since it is related with sedentary people, with body mass defi-
cit, health problems, and functional limitation in activities that require the participation of
upper and lower limbs***".

We can associate reduced manual prehension force, weight loss, and exhaustion with
sarcopenia, since this consequence of the human being aging process, leads to loss of mass
and muscular strength. This condition can lead to reduced balance, loss of agility, and con-
sequently, falls and fragility****. Reduced gait velocity can also be related with sarcopenia or
decreased proprioceptive and vestibular activities, affecting balance?; however, the fragility
components to which the occurrence of falls is associated are reduced manual prehension
force (p = 0.003) and exhaustion (p = 0.003).

CONCLUSION

This paper aims at contributing with health care groups, raising awareness of patients,
conducting household guidance, and investigating the risks of falls in the community, thus
preserving the health of the elder, besides collaborating with the reduction of negative
impacts for the family and expenses for public health.
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The conduction of longitudinal studies is suggested in order to define the causal-
ity of falls among the elderly, considering aspects of temporality between the expo-
sure and the event. Besides, it is important to conduct studies to assess the efficacy
of strategies used in the prevention of falls, allowing to measure results, provide the
necessary adjustments and apply them in other populations so that it is possible to
share experiences.

ACKNOWLEDGMENTS

To the researchers of SABE, who allowed the realization of this paper.

REFERENCES

Instituto Brasileiro de Geografia e Estatistica (IBGE).
Proje¢do da expectativa de vida para 2050 [Internet].
Disponivel em: <https://www.ibge.gov.br/home/
estatistica/populacao/estimativa2004/ metodologia.
pdf> (Acessado em 1.° de marco de 2016).
Laurenti R, Jorge MHPM, Gotlieb SLD. Perfil
epidemiolégico da morbi mortalidade masculina.
Ciénc Satde Coletiva 2005; 10(1): 35-46.
Organizagdo Mundial da Saude. Envelhecimento
ativo: uma politica de saude. Brasilia: Organizacio
Pan-Americana de Sauide; 2005.

Veras R. A frugalidade necessaria: modelos mais
contemporaneos. Cad Satide Puiblica 2004; 20(5): 1141-59.
Louvison MCP. Desigualdades no uso e acesso aos
servicos de saude entre a populagdo idosa no municipio
de Sdo Paulo [dissertacdo]. Sdo Paulo: Universidade
de Sao Paulo, Escola de Satide Publica; 2006.

Brasil. Ministério da Satde. Envelhecimento e Satde
da pessoa idosa. Cadernos de Ateng¢io Bésica n.
19. Série A. Normas e Manuais Técnicos. Brasilia:
Ministério da Satide; 2006. [Internet]. Disponivel
em: <http://189.28.128.100/ dab/docs/publicacoes/
cadernos_ab/abcad19.pdf> (Acessado em: 1.° de
marco de 2016).

Duarte YAO. Indicadores de fragiliza¢do na velhice
para o estabelecimento de medidas preventivas. A
Terceira Idade. 2007; 18: 7-24.

Lourenco RA. A sindrome de fragilidade no idoso:
marcadores clinicos e biol6gicos. Revista HUPE. 2008;
7(1): 21-8.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch
C, Gottdiener J, et al. Frailty in older adults: evidence
for a phenotype. ] Gerontol A Biol Sci Med Sci. 2001;
56: M146-56.

Kellogg International Work Group on the Prevention
of Falls by the Elderly. The prevention of falls in later
life. Danish Med Bull. 1987; 34(4): 1-24.

Pereira SEM, Buksman S, Perracini M, Barreto KML,
Leite VMM. Quedas em idosos. Projeto Diretrizes.
Sociedade Brasileira de Geriatria e Gerontologia; 2001.
Perracini MR, Ramos LR. Fatores associados a quedas
em uma coorte de idosos residentes na comunidade.
Rev Saude Publica. 2002; 36(6): 709-16.

Schiaveto FV. Avalia¢do do Risco de Quedas em Idosos
na Comunidade. 117 f. [disserta¢do]. Ribeirdo Preto:
Escola de Enfermagem de Ribeirdo Preto, Universidade
de Sio Paulo; 2008.

Duarte GP. Fatores intrinsecos relacionados as quedas
de idosos do municipio de Sdo Paulo, segundo o
Estudo SABE. 2010. 64 f. [dissertacio]. Ribeirdo Preto:
Faculdade de Medicina de Ribeirdo Preto, Universidade
de Sao Paulo; 2010.

Santos JLE, Duarte GP, Lebrio ML, Duarte YAO. A
Fragilidade e as quedas no idoso. In: Encontro Nacional
de Estudos Populacionais, 17., Caxambu, MG, Brasil, 2010.
Brasil. Ministério do Planejamento, Or¢amento e
Gestao. Instituto Brasileiro de Geografia e Estatistica
(IBGE). Pesquisa Nacional por Amostra de Domicilios.
Sintese de Indicadores 2013. Rio de Janeiro: Instituto
Brasileiro de Geografia e Estatistica; 2015.
Rockwood K, Howlett SE, Macknight C, Beattie BL,
Bergman H, Hebert R, et al. Prevalence, attributes,
and outcomes of fitness and frailty in community-
dwelling older adults: report from the Canadian study
of health and aging. J Gerontol A Biol Sci Med Sci.
2004; 59: 1310-7.

Ahmed N, Mendel R, Fain MJ. Frailty: an emerging
geriatric syndrome. Am J Med. 2007; 120(9): 748-53.

REV BRAS EPIDEMIOL 2018; 21(SUPPL 2): E180017.SUPL.2



RELATIONSHIP OF FALLS AMONG THE ELDERLY AND FRAILTY COMPONENTS*

Bassey EJ. Longitudinal changes in selected physical
capabilities: muscle strength, flexibility and body size.
Age Ageing. 1998; 27: 12-6.

Curb JD, Ceria-Ulep CD, Rodriguez BL, Grove J,
Guralnik J, Willcox BJ, et al. Performance-based
measures of physical function for high-function
populations. ] Am Geriatr Soc. 2006; 54: 737-42.
Kuh D, Bassey EJ, Butterworth S, Hardy R, Wadsworth
ME. Grip strength, postural control, and functional
leg power in a representative cohort of British men
and women: associations with physical activity, health
status, and socioeconomic conditions. ] Gerontol A
Biol Sci Med Sci. 2005; 60: 224-31.

Forbes GB, Reina JC. Adult lean body mass declines
with age: some longitudinal observations. Metabol.
1970; 19: 653-63.

Frontera WR, Hughes VA, Lutz KJ, Evans WJ. A
cross sectional study of muscle strength and mass in
45- to 78-yr-old men and women. J Appl Phys. 1991;
71: 644-50.

Landi F, Liperoti R, Russo A, Giovannini S, Tosato M,
Capoluongo E, et al. Sarcopenia as a risk factor for
falls in elderly individuals: results from the ISSRENTE
study. Clin Nutr 2012; 31: 652-8.

Moriguti JC, Moriguti EKU, Ferriolli E, Cacdo JC,
Junior NL, Marchini JS. Involuntary weight loss in
elderly individuals: assessment and treatment. Rev
Paul Med. 2006.

© 2018 Associagao Brasileira de Satde Coletiva [ "! .

This is an open access article distributed under the terms of the Creative Commons license. o= 1]

9

REV BRAS EPIDEMIOL 2018; 21(SUPPL 2): E180017.SUPL.2



