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Fall and demographic and clinical factors in older adults: follow-up
study
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ABSTRACT:

Objective: To analyze the demographic and clinical factors related to falls of older adults living at home
in a five-year follow-up

Materials and methods: Retrospective quantitative and longitudinal study conducted between
2007/2008 and 2013 with 262 Brazilians participants over 65 years old. We used the demographic
profile, Mini-Mental State Examination, self-reported diseases, falls and their characteristics, Edmonton
Frail Scale, Lawton and Brody Scale, Functional Independence Measure instruments. We performed
descriptive analysis, Chi-squared, Wilcoxon test and mixed model test.

Results: Most participants were women, aged between 65 to 79 years, schooling between 1 to 4 years
and retired. The prevalence of falls was 21.8% and 37.8% in both evaluations. We verified that the
chance of suffering a new fall increases for each additional disease of the older adult. In addition, for
each point to more on the frail scale, the older adult has a greater chance of falling. On the other hand,
for each medication withdrawn, the chance of falling decreases 10%.

Conclusion: The fall was associated with clinical factors in older adults, therefore constant evaluations

must be carried out to identify this event and its triggers.

Keywords: Aged; Accidental falls; Frailty; Longitudinal studies; Health personnel; Accident
consequences

RESUMO:

Objetivo: Analisar os fatores demograficos e clinicos relacionados a queda no idoso que vive no
domicilio em um seguimento de cinco anos.

Método: Estudo quantitativo e longitudinal retrospectivo realizado entre 2007/2008 e 2013 com 262
participantes brasileiros com idade superior de 65 anos. Foram utilizados os instrumentos de perfil
demografico, Mini Exame do Estado Mental, doencas autorreferidas, quedas e suas caracteristicas,
Escala de Fragilidade de Edmonton, Escala de Lawton y Brody y Medida de Independéncia Funcional.
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Realizaram-se analise descritivo, Qui quadrado, Teste de Wilcoxon e prova de modelos mistos. Estudo
aprovado pelo comité de ética.

Resultados: A maioria era do sexo feminino, com idade entre 65 e 79 anos, escolaridade entre 1 a 4
anos e aposentados. A prevaléncia da queda foi de 21,8% e 37,8% em ambas as avaliagdes. Verificou-
se que para cada doenga a mais que o idoso sofre, aumenta a chance de sofrer uma nova queda.
Ademais, para cada ponto a mais na escala de fragilidade, o idoso apresenta uma maior chance de
cair. Por outro lado, para cada medicamento a menos que o idoso utiliza, presenta chance 10% menor
de cair.

Conclusao: A queda esteve associada a fatores clinicos no idoso sendo necessario que o profissional
de saude realize avaliagbes constantes com a finalidade de identificar esse evento e seus
desencadeantes.

Palavras-chave: Idoso; Acidentes por quedas; Fragilidade; Estudos longitudinais; Pessoal de salde;
Consequéncias de acidentes.

RESUMEN:

Objetivo: Analizar los factores demograficos y clinicos relacionados a las caidas en el adulto mayor
que viven en el domicilio en un seguimiento de cinco afos

Método: Estudio cuantitativo y longitudinal retrospectivo realizado entre 2007/2008 y 2013 con 262
participantes brasilefios con edad superior a 65 afos. Se utilizaron los instrumentos de perfil
demografico, Mini Examen del Estado Mental, enfermedades autorreferidas, caidas y sus
caracteristicas, Escala de Fragilidad de Edmonton, Escala de Lawton y Brody y Medida de
Independencia Funcional. Se realizaron analisis descriptivo, Chi cuadrado, prueba de Wilcoxon vy
prueba de modelos mixtos. Estudio aprobado por el comité de ética.

Resultados: La mayoria era del sexo femenino, con edad entre 65 a 79 afos, escolaridad entre 1 a 4
anos y jubilados. La prevalencia de caidas fue de 21,8% y 37,8% en ambas evaluaciones. Se verificd
que para cada enfermedad mas que el adulto mayor tiene, aumenta la chance de sufrir una nueva
caida. Ademas, para cada punto mas en la escala de fragilidad, el adulto mayor tiene mayor chance de
caer. Por otro lado, para cada medicamento menos que el adulto mayor utiliza, presenta 10% menos
chance de caer.

Conclusién: La caida estuvo asociado a factores clinicos en el adulto mayor siendo necesario que el
profesional de salud realice evaluaciones constantes para identificar este evento y sus
desencadenantes.

Palabras clave: Anciano; Accidentes por caidas; Fragilidad; Estudios longitudinales; Personal de
salud; Consecuencias de accidentes.

INTRODUCTION

Life expectancy is increasing worldwide as is the number of people aged 60 years and
over. Data from the World Population Prospects show that in 2019 one in 11 people in
the world was over 65 (9%), and by 2050, the projection is one in six (16%). In
addition, the number of people aged 80 and over is projected to triple, from 143 million
in 2019 to 426 million in 2050 ().

With the aging process, physiological changes of older people can lead to multiple
syndromes; falling is one of them. The World Health Organization (WHO) reports that
this is the second leading cause of death from non-accidental injuries, with an
estimated 646,000 fatal falls per year in the world ), which can be considered a public
health issue.

The prevalence of falls can affect approximately 24% to 50% of older adults over 60
years old®). In addition, in the United States, one older adult falls every 20 minutes 4,
costing $50 billion dollars in medical expenses in non-fatal falls and $754 million
dollars in fatal ones®.
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In Brazil, the Informatics Department of the Unified Health System — DATASUS,
reported that between 2007 and 2017 this was the cause of death of 11,078
individuals over 60 years old diagnosed according to ICD-10. We identified 7,996
deaths, among which 1,192 were people between 60 and 69 years old, 2,023 deaths
were people between 70 and 79, and 4,781 were deaths of people over 80 years
old®),

The decrease may be the result of the interaction between the intrinsic factors and
those related to the individual himself (), the presence of acute or chronic diseases,
and extrinsic factors ). We identified in the literature that most falls occur during daily
activities (), and recurrent falls can lead to the fear of falling syndrome ©).

The fall can be caused by the aging process linked to other factors that can lead older
people to a partial or total disability, harming their autonomy and independence. The
role of the health professional is to observe older adults and detect what triggers their
fall in order to prevent them. Therefore, our study aimed to analyze demographic and
health factors related to falls in older people who live at home in a five-year follow-up.

MATERIALS AND METHOD

This is a retrospective longitudinal study carried out from October 2007 to March 2008
(T1), and from July to December 2013 (T2) in the city of Ribeirdo Preto, Sdo Paulo,
Brazil.

Probabilistic sampling was used (two-stage cluster method). For the first phase, the
census sector was considered as the Primary Sample Unit (PSU). From the 600
sectors of the city, 30 with probability proportional to the size of the number of
addresses were randomly chosen. In the second phase, the street and blocks of the
sectors in each sector were also chosen randomly.

Sample errors were set at around 10%, and for fall prevalences up to 70%.
Confidence intervals for estimated prevalences in later strata defined by gender and
age considered 10% as the maximum error tolerance, with 515 participants as the final
sample.

The inclusion criteria in T1 were: older adults with 65 years or older, of both gender,
capable of verbal communication and living in the urban area; in T2, the criterion was
to have participated in the first evaluation.

In T1, data were collected clockwise; in T2, the elderly or family member were called
to schedule a home visit. For those older adults that telephone contact was not
possible, it was necessary to send the researchers to the address and schedule a visit.
The participant had to fill in a form to identify personal data, self-reported diseases, the
number of medication used according to the last prescription, number of falls in the
last 12 months, their characteristics, causes, physical, psychological and social
consequences.

The Mini-Mental State Examination (MMSE) was translated and validated in
Portuguese!'?. The score varies from zero to 30, and the cut-off points were 20 for
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unschooled, 24 for those between 1 and 4 years of schooling, 26.5 for 5 to 8 years, 28
for 9 to 11 years, and 29 for those with schooling higher than 11 years.

The Functional Independence Measure (FIM) was validated ('") in Portuguese. Among
the activities evaluated are the performance of 18 joint activities related to self-care,
transfers, locomotion, bowel and bladder control, communication and social cognition
including memory, social interaction and problem solving, with a score between 18 and
126 points.

The Lawton and Brody Scale identifies the Instrumental Activities of Daily Living
(IADL), validated for the Brazilian context (2. Its score ranges from seven to 21 points,
characterizing the participant as fully dependent, partially dependent and independent.
The Edmonton Frail Scale (EFS), created by the Canadian Initiative on Frailty and
Aging (CIF-A) group, was validated and replicated for Brazil ('3. The scale evaluates
nine domains represented in 11 items and presents a score from zero to 17 points; the
higher the score on the scale, the higher the level of frailty.

For the analysis of the information, we used the Statistical Package for the Social
Sciences Program — SPSS v. 25.0. Descriptive statistics were used, and for the
quantitative variables, we used the measure of central tendency (mean) and
dispersion (standard deviation); and for the categorical, we used frequencies and
percentages.

The normality test was performed for quantitative variables such as EFS, FIM, IADL,
self-reported diseases and number of medications. When this parameter was not
identified, the Wilcoxon non-parametric test was used. Chi-squared test was used for
categorical variables.

In the final analysis, the fall variable was divided into yes and no, and the exploratory
variables considered in the final model were gender (male and female), marital status
divided into with partner (married) and without partner (single, widowed and divorced).
Time, in this case, is 2013, and among the health variables are the self-reported
diseases, the number of medications used, the scores of the EFS, FIM and IADL. For
all statistical tests, the significance value was <0.05.

The study was approved by the Research Ethics Committee of the Ribeirdo Preto
College of Nursing of the University of Sdo Paulo, protocol No. 0851/2007 for T1 and
protocol No. 1392/2011 for T2.

RESULTS

The sample was composed of 515 participants in T1 and 262 in T2. Among the losses
in the course of the five years, we verified that 127 (24.7%) died, 83 (16.1%) refused
to participate in T2, 8 (1.6%) were institutionalized, and 35 (6.8 %) moved to other
cities.

Regarding the demographic profile in T2, the study showed that most participants
were female, aged between 65 and 79 years, 1 to 4 years of schooling and retired. In
addition, there was a predominance of widowers (Table 1).
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Table 1: Demographic profile of older adults living at home. Ribeirdo Preto, Brazil,

2019.
2013 (n=262)
Variables Categories n % Mean (SD)
Gender Male 88 33.6
Female 174 66.4
Age 65-79 149 56.9 79.3 (6.34)
80 and above 113 43.1
Marital status  Widowed 116 443
Married 106 40.5
Single 25 9.5
Divorced 12 4.6
Separated 3 1.1
Schooling Unschooled 45 17.2 5.00 (4.95)
1-4 139 53.1
5-8 33 12.6
9-11 9 3.4
12 and over 36 13.7
Retired Yes 176 67.4
No 86 32.6

In relation to the fall, of the 262 older adults, the prevalence was 21.8% in T1 and
37.8% in T2. We verified that in both phases there was a predominance of those who
suffered just one fall (Table 2).

Table 2: Prevalence and number of falls of older adults living at home in 2007/2008 —
2013 follow-up. Ribeirdo Preto, Brazil, 2019.

2007/2008 2013
Variables n % n %
Fall prevalence 57 21.8 99 37.8
Number of falls
1 33 57.9 67 67.7
2-4 17 29.8 29 29.3
25 7 12.3 3 3.0

In the bivariate analysis, in T1, an association was found between fall and IADL, frailty
and number of diseases. In T2, the fall was associated with frailty, number of diseases
and number of medications (Table 3).

Table 3: Association between falls with demographic and health variables of older
adults living at home. Ribeirdo Preto, Brazil, 2019.

2007/2008 2013
Fall Fall
Variable Yes No Yes No
n (%) n (%) p n (%) n (%) p

Cognitive state
No deficit 27 (18.6) 118 (81.4) 0.171 54 (35.3) 99 (64.7) 0.324*
With deficit 30 (26.6) 87 (74.4) 45 (41.3) 64 (58.7)
IADL
Independence 24 (16.6) 121 (83.4) 0.023 32 (36.0) 57 (64.0) 0.661*
Dependence 33 (28.2) 84 (71.8) 67 (38.7) 106 (61.3)
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FIM

Independence 53 (21.1) 198 (78.9)  0.230 79 (35.4) 144 (64.6) 0.060*
Dependence 4 (36.4) 7 (63.4) 20 (51.3) 19 (48.7)

Frailty 4.98 (+2.40) 3.93(+2.63) 0.002° 7.49 (x3.10) 5.94 (x2.94) <0.001%
Number of diseases 6.74 (¥3.52) 5.32(+¥3.43) 0.007° 6.01(+3.45) 4.64(+3.46) 0.002t
Number of medications 4.18 (+2.58) 3.43(#2.75) 0.068" 4.07 (+3.23) 4.01(3.52) 0.893%

*Chi-squared; T Wilcoxon Test; p<0.05

When comparing the characteristics of the fall, in T1, 82.5% of them were from their
own height, 57.9% used medications, 40.4% presented balance issues, 45.6% were
related to the use of inappropriate shoes, 24.6 % fell in their yard, and 43.9% were

afraid of falling again.

In T2, 73.7% fell from their own height, 26.3% used some type of medication, 30.3%
had a balance issues, 37.4% wore inappropriate shoes, 18.2% indicated that they fell
in their yard, and 39.4% reported being afraid of falling again (Table 4).

Table 4: Characteristics of the fall and its consequences in older adults living at home.

Ribeirao Preto, Brazil, 2019.

2007/2008 2013
Characteristics Variables n % n %
Height of the fall Own height 47 825 73 73.7
Stairs 7 12.3 5 5.1
Chair 3 5.3 5 5.1
Bed - - 9 9.1
Bath chair - - 4 4.0
Use of medication 33 579 26 26.3
Intrinsic factors Balance issues 23 40.4 30 30.3
Difficulty walking 7 12.3 13 13.1
Dizziness 6 10.5 5 6.1
Confusion 4 7.0 1 1.0
Muscle weakness 3 53 10 10.2
Fainting 3 5.3 3 3.0
Extrinsic factors Inappropriate shoe 26 456 37 37.4
Slippery floor 14 24.6 15 15.2
Irregular floor 9 15.8 10 10.1
Slope steps 8 14.0 5 5.1
Objects on the floor 3 5.3 7 71
Animals 3 5.3 1 1.0
Climb on objects 3 5.3 2 2.0
Unsupported bathroom 2 3.5 1 1.0
Long clothes 2 3.5 2 2.0
Rugs 2 3.5 2 2.0
Support accessories 1 1.8 6 6.1
Inadequate lighting 1 1.8 1 1.0
Place of fall Yard 14 24.6 18 18.2
Sidewalk 12 21.1 13 13.1
Street 10 17.5 14 141
Bathroom 9 15.8 12 121
Kitchen 8 14.0 11 11,1
Living room 5 8.8 14 14.1
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Bedroom 4 7.0 12 121
Entrance hall 3 5.3 1 1.0
Consequences Fear of falling 25 439 39 39.4
Difficulty walking 11 19.3 14 14.1
Help in daily activities 6 10.5 8 8.1
Anxiety 3 5.3 4 4.0
Difficulty organizing their life 2 3.5 1 1.0

In the regression of mixed models ,we observed that the participant has more chance
of falling in T2 if compared with T1. Regarding the number of illnesses, we verified that
for each additional illness, the chance of falling again increases.

In addition, for each extra point in the EFS, the older adult's chance of falling
increases. On the other hand, for each medication withdrawn, the chance of falling is
10% lower (Table 5).

Table 5: Regression of mixed models between the fall and demographic and health
variables of older adults. Ribeirdo Preto, Brazil, 2019.

Variables B Std Error t-value OR (95% CI) p
Year 2013 0.6877 0.2509 2.741 1.989 [1.216 — 3.252] 0.006
Number of medications  -0.1043 0.0494 -2.11  0.901[0.817 — 0.992] 0.034
Number of diseases 0.1222 0.0450 2715 1.130[1.034 — 1.234] 0.006
Frailty 0.1720 0.0479 3.591 1.187 [1.081 —1.304] < 0.001

OR = Odds Ratio; Cl = Confidence Interval; p<0.05

DISCUSSION

We verified that, for older adults, falling increases over time as the number of diseases
and frailty get higher. Also, consuming fewer medications decreases the chance of
falling.

Falling is the most frequent cause of injury in older adults, especially for older ones,
which can lead to decreased functionality and death. In this study, the prevalence of
falls was 21.8% in T1 and 37.8% in T2. An American study analyzed the prevalence of
this event between 1988 and 2010, the authors identified that the prevalence of falls
was 28.2% in the first evaluation and 36.3% in the second (')

Another study conducted at home in England identified a prevalence of falls of 28.4%
in the last two years (. This increase is due to higher life expectancy and more
activities of daily living at home and in the street (16).

The fall is linked to postural disturbances and to gravity, which are important to
maintain postural balance ('"). In addition, it is also linked to the nervous system that
regulates the musculoskeletal system guaranteeing posture control, usually lost in the
aging process('®),

The study shows that the causes of falling in both evaluations were from their own
height and from use of inappropriate shoes. The most common place of the fall was
the yard and they were afraid of falling again. Studies with similar results were carried
out in Peru @ and the United States (19,
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Falling from their own height is an unintentional event that results in the change of
position of the individual to a lower level in relation to their initial position 9. The
consequences of this type of fall, in most cases, can go unnoticed by the health
professional.

The use of inappropriate shoes has been identified as a contributor to up to 45% of
falls @), Also, walking barefoot or in socks can also increase this risk. Additionally,
wearing boots or high heels have been shown to increase risk and impair balance (?2).

On the other hand, the fear of falling is a psychological phenomenon that leads to
anxiety, depressive symptoms, psychological stress (23, decrease or loss of functional
independence, and can cause social isolation in older adults ).

The study showed that older adults have more chance of falling when the number of
chronic diseases and the consumption of medication are higher. The growth rate of the
population aged 60 and over is about three times higher in less developed countries
due to decreased mortality and improvement in life expectancy. However, this growth
increases the prevalence rates of non-communicable diseases and disability 4.

According to the Prescribing Cost Analysis in England, the total number of medication
dispensed in 2015 was 1.08 billion, corresponding to an average of 19.9 medications
per patient 3%, A study with 5,213 older adults identified that 1,611 used more than
four medications per day, and 569 reported having suffered from falls. In addition, the
participants considered in polypharmacy suffered 18% more falls compared to those
not in polypharmacy; and those who use more than 10 medications have a 50% rate of
falling (26),

Older adults who use antidepressants, sedatives, or hypnotics and antiepileptics are
more likely to experience recurrent falls. Additionally, polypharmacy increases 1.5 to 2
times the chance for recurrent falls in older adults considered older 7).

Regarding frailty, we verified that older adults have more chance of falling. A
systematic review with meta-analysis identified 19 longitudinal studies, and in their
evaluation, an association between fall and frailty was identified (OR 1.80, 95% CI,
1.51-2.13) 8, In addition, another study identified that the factors that influence falls in
frail older adults are dizziness, difficulty walking, and fear of falling ().

Frailty and falls are syndromes with multifactorial health conditions that occur when the
accumulated effects of the deficit of different systems make the person more
vulnerable. Both share the pathophysiological mechanisms, risk factors and are the
result of adverse events ?°). In China, in a study with 500 frail older adults, the authors
verified a 41.5% prevalence of falls with a predominance of women and 80 year-olds
and older, causing serious injuries®9).

Among the limitations is the number of losses during follow-up; however the data
shows the importance of a different view by the multi-professional health team.
Another is the five-year interval between the two periods of fall evaluation, which
hindered a more detailed analysis.
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The results show the importance of the evaluation of older adults by a health
professional to identify the fall and the demographic and clinical factors associated
with this event, such as the frailty syndrome.

CONCLUSION

In this study, we identified that older adults' increasing risk of falling is associated with
frailty and number of diseases. However, the chance of falling decreases if their
medication is reduced.

Longitudinal studies are essential in the multidimensional evaluation of older adults,
which indicates the importance of evaluation by a multi-professional health team. Local
government investment is necessary for the prevention of falls, as well as the
development of research for prevention, curative treatment and rehabilitation, in order
to reduce disability and, consequently, the loss of independence.
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