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Characteristics of falls in elderly persons residing in the community: a
population-based study
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Abstract

Object: to examine the characteristics to the last fall of Brazilian elderly persons who
experienced falls in 2008 and 2009, and to identify if there is a relationship with
sociodemographic characteristics, physical health, comorbidities, clinical conditions
and the circumstances of the falls. Mezhods: a cross-sectional, population based study was
carried out with participants aged 65 and older from Barueri in the state of Sdo Paulo
and Cuiab4 in the state of Mato Grosso, Brazil. Households were enrolled within each
census region according to population density and the number of elderly persons living
in each region. A multidimensional questionnaire composed of sociodemographic factors
and data regarding falls was used. Associations were analyzed using contingency tables,
and Fisher's Exact ot Pearson's Chi-square test was used. Resu/fs: 774 eldetly people wete
included in the study, 299 of whom reported falling in the previous year. Of these, 176 Keyword: Elderly. Accidental
(58.9%) had fallen once and 123 (41.1%) reported having fallen twice or more. Among  Falls. Epidemiology.
fallers the mean age was 72.53 (£6.12) years and 214 (71.6%) were female. About 107
(35.8%) of the elderly reported having fallen forwards, 79 (26.4%) fell to the side and
42(14%) fell backwards. Regarding the circumstances of the falls, 107 (35.8%) reported
having lost their balance, 79 (26.4%) said they had stumbled and 42 (14%) said they had
slipped. There was an association between the mechanism and circumstances of the
falls and having fallen once or twice or more. There was an association between the
circumstances of falls and the number of medications taken. Conclusion: The characteristics
of falls were different among elderly persons who had fallen once or twice or more,
which may guide health professionals, the elderly and their families in relation to specific

fall prevention strategies.
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INTRODUCTION

Increased longevity and life expectancy have
brought changes in the epidemiological profile of
the population, with an increase in the prevalence
of non-transmissible chronic degenerative diseases,
falls, and functional disability, such as reduced muscle
strength and body balance'. These changes have
an impact on the health system, both in terms of
costs and the need to develop health care strategies

at all levels?.

The incidence and the severity of falls increase
considerably after the sixth decade of life, tripling the
rates of hospitalization among the elderly after the
age of 65°. It is estimated that 30% of 60-year-olds
living in the community fall every year, of whom half
fall on a recurring basis. This proportion increases to
42% in elderly persons aged 70 years®. The prevalence
of falls in Brazil varies from 30% to 38.7%". Falls
are considered a major cause of injury and death
among the elderly and represent a major public
health concern®. They can lead to severe trauma in
the elderly, such as hip fractures and head trauma,
contributing to the decline of functional capacity
and autonomy, institutionalization, and increased
mortality®. In Brazil, the Unified Health System
spends more than R$51 million each year on the

treatment of fractures caused by falls’.

Falls are multifactorial events and stem from
intrinsic and extrinsic factors. The first refer to
the physiological alterations resulting from aging
and sensory, neuromuscular, psycho-cognitive
dysfunctions related to diseases and clinical
conditions, compromising balance and gait®.
Extrinsic factors include environmental hazards
such as poor lighting, slippery or uneven flooring,
loose rugs, high or narrow steps® which ate factors
related to the circumstances of the fall. Some studies
in literature indicate that 75% of the elderly suffer
a fall in their own home compared to the elderly
who fall outside the home’. The room where most
falls occur is the bedroom (25.2%), followed by the
kitchen (16.8%) and the bathroom (14.5%)". This
can be explained by the fact that older people spend
much of their time in their homes because it is the
safest and most familiar place for them. Possibly, at

home the elderly reduce the attention they devote

to locomotion due to greater self-confidence and
familiarity when moving between rooms'".

Considering the serious harm that falls can
cause in the elderly population, identifying the
characteristics of the most recent fall through a
population-based study allows populations to be
characterized and preventive measures to be designed
that avoid the occurrence of further falls. The
analysis of the history of a fall event is established
by the guidelines of the American Geriatrics Society
and the British Geriatrics Society (Clinical Practice
Guideline for Prevention of Falls in Older Persons)"?.
The characteristics of falls, particularly mechanisms
and circumstances, can help identify profiles of
elderly fallers and trigger assessment and intervention
strategies.

The objective of the present study was to explore
the characteristics of the most recent falls of Brazilian
elderly persons who had fallen in the last year (2008
and 2009) and to identify if there is a relationship
with sociodemographic characteristics, physical
health, comorbidities, clinical conditions and the
circumstances of the falls

METHOD

This is a cross-sectional population-based study,
with a sample of 774 community-dwelling elderly
people living in the city of Barueri, Sdo Paulo and
Cuiab4d, Mato Grosso, Brazil. The study is part
of a multi-center research project, made up of a
multidisciplinary research network, called the FIBRA
Network (Rede de Estudo da Fragilidade em Idosos
Brasileiros) (Study Network of Frailty in Brazilian
Elderly People).

The sample of the present study was composed of
elderly individuals aged 65 years or older, male and
female, living in the community in the municipality
of Barueri and Cuiaba, Brazil, from March 2009 to
April 2010. The sample was collected according to
the causal clustering by area sampling method. In
order to calculate the sample of each city, the sample
size required based on a population proportion of
50% of a given characteristic under study (the value
in which the sample size obtained is the maximum
possible (p=0.50, q=0.50), according to the elderly
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population of each city). The level of significance
was set at 5% (alpha =5%, Z =1.96). Based on these
calculations, the sample size for locations with less
than one million inhabitants was 385 eldetly persons.
For the number and location of the households to be
visited, IBGE data were used to locate the elderly.
The proportion of elderly people in each census
area was calculated in relation to the total number
of elderly people in each city. Then, in each census
sector, the density of elderly persons per household
was calculated. After that, the number of elderly
people in each census tract was divided by the density
of the elderly per household, to obtain the number
of households to be visited. Maps were provided by
the IBGE and the city councils were provided to
draw the blocks, and those where homes were to
be visited were identified, counted and drawn. In
each census area, an additional and proportional
number of blocks was selected to cover refusals and
absences (10%) and to compensate for losses due to

the exclusion criteria (20%).

The categorical refusal of the eldetly persons
to participate, their declaration of impossibility
or intention to interrupt their participation was
considered as refusal. The elderly were approached
up to three times before being considered a
"refusal". Absences were considered where there
was no answer at a house on the days of the first and
two further visits. Participants with the following
characteristics were excluded: a) severe cognitive
deficit suggestive of dementia, evaluated by the mini
mental state examination, adjusted for schooling,
minus one standard deviation®, b) wheelchair-bound
or restricted to bed, provisionally or definitively;
) severe stroke sequelae, with localized loss of
strength; d) severe or unstable Parkinson's disease;
e) terminal stage cancer and those in treatment for
the disease, except skin cancer. The interviewers were
physiotherapists and physical educators previously
trained to apply the questionnaire and to perform

functional physical tests.

The dependent variables of this study were based
on the self-reports of falls in the last twelve months,
a fall (any fall event) and a recurrent fall (two or more
fall events). A fall was considered "an unexpected
event in which the subject finds themselves on the

ground or at a lower level than before”™. For the

characterization of the fall, the elderly were asked
about their most recent fall, location, mechanism,
circumstances, lighting at the time of fall, activity
at the time of fall, time of day, consequences,
need for rest, need to seek medical attention. The
circumstance of a fall event was understood as the
way in which the elderly fell (e.g. stumbling, slipping,
losing balance). The mechanism of the fall is related
to the displacement of the center of mass of the body
(e.g. forward, sideways, backward).

The sociodemographic variables used were:
gender and age group (65 to 79 years and 80 years
and over). The subjective evaluation of health of the
elderly was their personal and subjective impression
of their own health and how they cared for health.
The question asked was 7 general, you wonld say that
your health is followed by the following "very good",
"good", "fait", "poot" and "very poot”.

The presence of depressive symptoms was
evaluated through the application of the Geriatric
Depression Scale (GDS), (fifteen-item version),
translated and validated into the Portuguese
language®. The participants were classified according
to number of depressive symptoms: those with =5
symptoms were considered positive for depression
and those with <5 symptoms were considered
without depression. The number of medications
was identified by asking the elderly persons about
the number of drugs that they had used regulatly
in the last three months. The number of diseases
was evaluated through dichotomic responses and
categorized as zero to one disease, two to three
diseases and four or more diseases, based on
the presence of diabetes, osteoporosis, arthritis/
rheumatism and urinary incontinence. The presence
of the complaint of dizziness was identified through
self-reporting in the last twelve months. Any feeling
of spinning, turning, feeling light or heavy-headed,
dizziness, wooziness or floating was considered
dizziness.

The advanced activities of daily living' include
voluntary social, occupational and recreational
activities, and total 12 activities. The activities that
the elderly failed to perform or never performed
were added together and the median was used to
classify each individual (below the median: 0 to
5 activities impaired and above the median> 5
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activities impaired). Instrumental activities of daily
living'"involve practical tasks of daily life, identified
through a questionnaire containing self-reported
answers about the need for some help, total help or
independence. Activities in which the eldetly require
partial or total help were added together and the
median was calculated. Elderly with >1 impaired
activity were categorized as above the median and
elderly persons with 0 impaired activities as below
the median.

A descriptive analysis was performed and
contingency tables were generated to evaluate the
assoclation between falling once and falling twice or
more and the variables of interest, and to evaluate the
association between the circumstances of the falls
and the variables of interest. We used Fischet's exact
test for the 2x2 tables and the Pearson chi-squared
test to verify if there was an association between the
variables. The significance level adopted was «<0.05.

The Free and Informed Consent Form signed
by all the research participants was approved by
the Ethics Research Committee of PUC-SP, under
research protocol N° 269/2007 for the FIBRA study
in Barueri, and by the Ethics Research Committee
of HCRP and FMRP-USP, under N° 5018/2007.

RESULTS

Of the 774 eldetly persons included in the study,
299 elderly persons (38.6%) reported a fall in the last
year. Of these 176 (58.9%) fell once and 123 (41.1%)
reported having fallen twice or more. The mean
age of fallers was 72.5316.12 years and 214 (71.6%)
were female. Table 1 shows the characteristics of the

elderly in relation to the number of falls, comparing
the elderly who suffered a fall in the last year with
the elderly who fell on a recurring basis (two or
more falls). Among the elderly aged 80 and over,
two or more falls were significantly more prevalent
than one fall. There was a significant increase in
comorbidities (four or more diseases) in elderly
patients who suffered recurring falls, with an increase
in the proportion of eldetly people who reported
having arthritis or rheumatism, osteoporosis, urinary
incontinence, dizziness and depression. In addition,
the elderly persons who fell recurrently presented
more limitations in instrumental and advanced

activities of daily living.

Around 107 (35.8%) of the elderly reported
falling forward, 79 (26.4%) sideways and 42 (14%)
backwards. Regarding the circumstances, 79 (26.4%)
reported having stumbled, 42 (14%) slipped and 107
(35.8%) lost their balance. There was an association
between the number of falls and the mechanism
and circumstance of the fall. Elderly patients who
fell recurrently reported falling sideways, forwards
or into a sitting position more often. In terms of
circumstances, these same elderly persons reported
having stumbled or lost their balance. Interestingly,
the elderly who fell once described slipping as the
most frequent circumstance. About 45% of the elderly
who fell twice or more reported having reduced their
activities due to the falls (Table 2).

There was no association between the fall
mechanism and the variables of interest. There was
an association between the number of medications
and the circumstances of falls losing balance and

slipping (Table 3).
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Table 1. Characterization of eldetly persons with a history of one or two or more falls in relation to sociodemographic,
physical and mental health and functionality variables among eldetly persons living in the community (FIBRA
Network; n=299). Baureri, Sdo Paulo and Cuiaba, Mato Grosso, 2009-2010.

Variables Fell once (n=176) Fell twice or mote p-value
n (%) (n=123) n (%)

Female 116 (65.9) 98 (79.7) <0.001

Male 60 (34.1) 25 (20.3)

Age Range (years)

65to 79 155 (88.1) 98 (79.7) 0.04

80 or over 21 (11.9) 25 (20.3)

Perceived Health

Good or Very Good 91 (51.7) 52 (42.3) 0.03

Fair 70 (41.5) 52 (42.3)

Poor or Very Poor 12 (6.8) 19 (15.4)

Number of Illnesses

Oto1 58 (33.3) 26 (21.1) <0.001

2t03 82 (47.1) 50 (40.7)

4 or more 34 (19.5) 17 (38.2)

Diabetes

Yes 132 (25.0) 30 (24.4) 0.50

Arthritis or Rheumatism

Yes 59 (33.5) 66 (46.3) 0.02

Osteoporosis

Yes 123 (30.1) 60 (44.7) 0.01

Urinary Incontinence

Yes 32 (18.3) 83 (32.5) <0.001

Number of Medications

Oto1 58 (33.0) 35 (28.5) 0.52

2t03 68 (38.0) 46 (37.4)

4 or more 50 (28.4) 42 (34.1)

Dizziness in last year

Yes 79 (44.9) 78 63.4 <0.001

No 97 (55.1) 4536.6

GDS

No depression 126 (71.0) 70 (56.9) <0.001

Depression 50 (28.4) 53 (43.1)

AADL by median

Below median (0-5) 86 (49.1) 59 48.0) 0.08

Above median (>5) 89 (50.9) 64 (52.0)

TADL by median

Below median (0) 106 (60.2) 59 (48.0) 0.03

Above median (>1) 70 (39.8) 64 (52.0)

GDS: Geriatric Depression Scale; AADL: Advanced Activities of Daily Living; IADL: Instrumental Activities of Daily Living; Fisher's exact test

ot Pearson's chi-squated test for the value of p.
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Table 2. Characterization of most recent fall in relation to place, mechanism, lighting, time of day, consequences
and circumstances of fall among elderly living in the community (Network FIBRA; n=299). Barueri, Sio Paulo
and Cuiaba, Mato Grosso, 2009- 2010.

Variables Fell once Fell twice or more p value
(n=176) n (%) (n=123) n (%)

In relation to most recent fall

At home (outside) 61 (34.9) 45 (36.9) 0.82

At home (inside) 46 (26.3) 35 (28.7)

Away from home (known place) 62 (35.4) 37 (30.3)

Away from home (unknown place) 6 (3.4 5@.1)

Mechanism of Fall

Fell sideways 44 (25.1) 35 (28.7) 0.03

Fell backwards 32 (18.3) 10 (8.2)

Fell forwards 56 (32.0) 51 (41.8)

Fell onto knees 28 (16.0) 12 (9.8)

Fell into sitting position 15 (8.6) 14 (11.5)

Lighting at time of fall

Well lit 162 (92.06) 108 (89.3) 0.32

Poortly lit 13 (7.4) 13 (10.7)

What time of day did the fall occur

Morning (6-12h) 98 (56.0) 58 (47.9) 0.29

Afternoon (12-18h) 50 (28.06) 37 (30.6)

Night (18-6h) 27 (15.4) 26 (21.5)

Rest required after fall

Yes 38 (21.8) 29 (23.8) 0.69

No 136 (78.2) 93 (76.2)

Required emergency care after fall 51 (29.3) 32(26.2) 0.57

Hospitalization 7 (4.0) 2 (1.6)

Visit to doctor 15 (8.6) 10 (8.2)

None required 51 (58.0) 78 (63.9)

Reduced activity after fall

Yes, social activities 15 (8.6) 14 (11.5) 0.01

Yes, activities at home 35 (20.1) 41 (33.0)

No 124 (71.3) 67 (54.9)

Circumstances of fall

Stumbled 44 (25.1) 35 (28.5) 0.04

Slipped 32 (18.3) 10 (8.1)

Lost balance 56 (32.0) 52 (42.3)

Other 43 (24.6) 26 (21.1)
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DISCUSSION

The results of the present study show that elderly
persons who suffered recurring falls were women,
aged between 65 and 79 years old, with more
comorbidities, especially those that are risk factors
for falls, and who presented greater impairment in
functional performance and social participation.
The characteristics of the most recent fall revealed
that recurrent elderly fallers fell sideways, forward
or into a sitting position more often, and the related
circumstances were stumbling and losing balance,
which differed from the elderly who fell once.
However, there was no association between the
mechanism of the fall and the variables studied, and
only the number of medications was associated with
the circumstance of losing balance and slipping,.

The prevalence of falls among women was 79.7%,
a finding consistent with the results of Brazilian and
non-Brazilian literature which show that women are
more affected than males. This can occur due to
greater physical frailty and a lower amount of lean
mass and muscular strength in relation to men'®.
The occurrence of falls is greater in elderly persons
aged 80 years and over than in those aged 65 to
79 years. This result is attributed to the natural
process of aging, which involves progressive losses
of balance and muscle and bone mass”. Research
has revealed that the regular practice of physical
activity can minimize the deficits in balance and
muscle mass associated with this process, helping to
improve functional capacity, balance and strength®.
Among the diseases studied, there was an association
with arthritis/ theumatism, urinaty incontinence,
osteoporosis, depression and dizziness. This finding
was similar to that of a population-based study
of 1,520 eldetly people in Brazil®'. Joint diseases
and osteoporosis contribute to the reduction of
physical capacity in the elderly, as well as causing
inflammation and pain, and consequently influence
balance and postural control, thus increasing the
risk of falls. Dizziness was associated with falls. De
Moraes et al.?* analyzed the factors associated with
complaints of dizziness and found that 51.4% of
eldetly persons who complained of dizziness fell and
64.1% fell recurrently. In order to avoid falls, stability
control mechanisms and postural orientation must
function properly. Dizziness impairs this control and
may make these elderly persons more susceptible to

falls. Depression was also found to be associated with
falls in this study, a finding also observed in other
works>!. A study carried out in Sweden found that
stressful events and mobilizers of negative feelings
acted as triggers for falls among the eldertly™. In terms
of perception of health, the present study found that
most of the elderly reported having a good to very
good perception of their own health. Elderly people
with a positive perception of health and who have a
history of falls may attribute falls to environmental
factors™. It is possible that this population, who have
preserved their functional capacity, expose themselves
to greater risk, while frail elderly persons are able
to cope only in environments with low physical
demands®. Most of the eldetly investigated limited
their social activities and instrumental activities of
daily living. When the elderly fall, there is a tendency
to reduce daily activities, either for fear of being
exposed to the risk of falling or due to the protective
attitudes of family members and caregivers'’. This
reduction can cause immobility and consequent
muscular atrophy, facilitating the recidivism of falls.

Regarding the circumstances of falls, the main
factors that contributed to recurring falls were
stumbling and losing balance. Most falls are due
to the loss of dynamic balance, or in other words,
they occur during locomotion, being caused mainly
by stumbling and slipping when walking?. Studies
indicate that aging is associated with changes
in gait patterns and balance, meaning that gait
dysfunctions are the most common problem in the
elderly population and their prevalence increases with
age®. Regarding the mechanisms of the falls, results
showed that there was a higher frequency of elderly
people who fell sideways and forward. The dynamics
of gait are related to the sensorial integration of the
vestibular, visual and proprioceptive systems, as well
as muscular strength, joint mobility and adequate
neuromotor control. Gait is a complex motor skill
in which the body moves via a cyclic pattern of
coordinated movements of the lower limbs’.

Greater muscle strength may provide more
stable support during walking, and previous studies
have shown that reduced muscle strength plays an
important role in falls in the elderly*”**. In addition,
exercises that improve muscle strength help reduce
fear of falls and can have positive results in reducing
falls in the future®.
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The present study indicates that the use of
medications was telated to the circumstances of the
fall. Chronic medications may potentiate the risk of
falls and cause effects such as orthostatic hypotension,
cognitive dysfunction, balance disorders, dizziness,
vertigo, drowsiness, motor dysfunction, reflex
impairments, visual changes™. Therefore, the use of
multiple medications among the elderly is associated
with a negative outcome. In the studied population
the use of two to three medications was associated
with a loss of balance, which may be related to
elderly persons who reported being dizzy and was
statistically significant, corroborating the results of
De Moraes et al.*>. Slipping and the use of four or
more medications were also associated, which can
be explained by the impairment of reflexes that
occurs due to the adverse effect of medications.
These reflexes are diminished by the natural
process of aging, especially that of protection®
and potentialized by the use of medication, thus
impairing the corporal mobility leading the elderly
to fall by slipping. Berg et al.* reported that slipping
was highly prevalent, accounting for 59% of falls in
the elderly population. However, this study was not
related to drugs.

The American Geriatrics Society and the British
Geriatrics Society'? recommend that geriatricians ask
elderly persons about their history of falls, allowing
the doctor or gerontology professional to identify
the possible contributing factors of falls. The period
prior to the fall event and the post fall result should
also be explored, enquiring if there was a loss of
consciousness, if the individual stumbled, felt dizzy,
or had difficulty getting up. Health professionals
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should ask about health conditions, and investigate
the use of medications to see if there have been
recent changes in the use of vasodilators, diuretics
and hypnotic sedatives. Finally, it is important to
ask about sight and the use of alcohol, if all possible
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