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Stroke and risk factors for falls in elderly individuals

Acidente vascular cerebral e fatores de risco para quedas em idosos

Alice Gabrielle de Sousa Costa!, Ana Railka de Souza Oliveira-Kumakura? Thelma Leite de Araujo? Natalia
Barreto de Castro?, Viviane Martins da Silva®, Marcos Venicios de Oliveira Lopes?

Objective: to verify and compare the intrinsic and extrinsicrisk factors for fallsamong older community-dwelling
people with and without a stroke history. Methods: a case group and three control groups were established
and each group had 15 elderly individuals. Results: the statistical associations were: use of antihypertensive
medication among the groups with falls, despite the occurrence of a stroke; use of angiotensin-converting
enzyme inhibitor for elderly with a stroke who had an event of fall or not; foot alterations between the case group
and people without falls or stroke. Gait difficulty and impaired physical mobility were statistically associated
between the case group and people without the occurrence of stroke or falls. Conclusion: the stroke is associated
with falls and the intrinsic factors presented greater statistical correlations, supporting the hypothesis that
many factors influence the occurrence of falls.

Descriptors: Accidental Falls; Risk Factors; Stroke.

Objetivo: verificar e comparar os fatores de risco intrinsecos e extrinsecos para quedas em idosos, com e sem
acidente vascular cerebral. Métodos: estabeleceram-se trés grupos controle e um grupo caso, com 15 idosos
cada. Resultados: as associa¢des estatisticas foram: uso de medica¢do anti-hipertensiva entre os grupos
com quedas, apesar da ocorréncia de acidente vascular cerebral; uso de inibidor da enzima conversora de
angiotensina para pessoas idosas com acidente vascular cerebral que tiveram ou ndo queda; altera¢des nos
pés entre o grupo caso e as pessoas sem quedas ou acidente vascular cerebral. A dificuldade de marcha e a
mobilidade fisica prejudicada foram estatisticamente relevantes entre o grupo caso e as pessoas sem a ocorréncia
de acidente vascular cerebral ou quedas. Conclusdo: o acidente vascular cerebral esta associado a quedas e os
fatores intrinsecos apresentaram maiores correlacoes estatisticas, apoiando a hipotese de que muitos fatores
influenciam a ocorréncia de quedas.

Descritores: Acidentes por Quedas; Fatores de Risco; Acidente Vascular Cerebral.
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Introduction

Falls are still the leading cause of death in the
elderly population due to injuries, and it also contrib-
utes to a major cost to the healthcare system®. Falls
typically have a multifactorial etiology, composed of
intrinsic (e.g., poor balance, weakness, chronic illness,
visual or cognitive impairment) and extrinsic (e.g.,
poor lighting, no safety equipment, loose carpets) fac-
tors®,

In addition, many authors suggest that stroke is
one of the most important risk factors for falls, since
it aggravates the intrinsic conditions®%, In this con-
text, the stroke-related balance and gait deficits are
important risk factors for falls. Elderly people that
present these deficits have an increased risk for hip
fractures, regain independent mobility less often, and
develop a fear of falling as a consequence®. Individ-
uals with stroke are also at high risk for falls in each
of the post-stroke stages: acute, rehabilitative, and
chronic phases®. Falls are clearly linked to strokes,
and people with strokes fall more often than similarly
aged individuals®, especially in the first six months
following discharge from acute rehabilitation®. Nev-
ertheless, this risk can be higher due to stroke occur-
rence as well as physiologic alterations due to the ag-
ing process(®. Since the majority of people who suffer
a stroke are older people, this brings the hypothesis:
the occurrence of falls is multifactorial in all groups of
elderly people and a stroke episode can influence the
increase of these factors, especially intrinsic ones and
those related with physical conditions.

Understanding fall patterns and predictors of
falls is an important nursing issue and identifying this
problem is essential to stablish the care plan®”. How-
ever, further research is needed to investigate the risk
factors that lead to increased risk of falls after an epi-
sode of stroke®. Also, understanding these contribut-
ing factors and their characteristics can increase the
possibility of addressing the priorities of the elderly
population. Thus, nurses could work to minimize the
risk for falls by conducting a multifactorial assessment
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that allows prompt evidence-based interventions®.

This study aimed to verify and compare the in-
trinsic and extrinsic risk factors for falls among old-
er community-dwelling people with and without a
stroke history, evaluating the existence of statistical
associations.

To verify and compare the intrinsic and ex-
trinsic risk factors for falls among older communi-
ty-dwelling people with and without a stroke history.

Methods

This is a comparative study with a case and
multiple control groups. The participants were re-
cruited for convenience from two governmental insti-
tutions that develop physical or recreational activities
for the elderly population. For the sample selection a
snowball sampling technique was applied. All partici-
pants were aged 60 years or older and were registered
in one of the institutions. Those with stroke and a fall
episode in the last six months were selected for the
case group (CAG). A number of 15 individuals fulfilled
the criteria for the case group.

Then, three control groups were stablished ac-
cording to the inclusion criteria: COG1: participants
with stroke and without fall; CGO2: participants with-
out stroke and with fall; and COG3: participants with-
out stroke and without fall. Each group included 15
individuals who were paired by sex and age according
to the case group and met the above-stated criteria.

In addition, only the falls that had occurred in
the previous six months and following a stroke were
considered. The episodes were mentioned by the pa-
tients or caregivers and in cases of more than one re-
lated fall in that period, only the extrinsic characteris-
tics of the last one were collected.

The exclusion criteria included an inability to
stand up, aphasia, blindness and impaired cognition
characterized by the inability of understanding verbal
communication and execute commands. Also, all the
participants provided informed written consent and
in cases of cognitive impairment, the consent was pro-



vided by a legally authorized representative.

Data collection occurred in the institutions or at
the participants’ homes according to their availability
and preferences. All measurements were completed
on the same day by the same investigator, recording
sociodemographic variables and risk factors for falls.
A team composed of two nurses and five undergrad-
uate nursing students were trained to collect all the
data.

The data were collected using a form to record
sociodemographic variables such as gender, age, peo-
ple living with the participant, income and level of
education. The form was pretested with six elderly
people to adjust the questions to the study proposal.
The pre-test indicated that some data needed to be
added: specify the group that the participant matches,
include information about the inability to perform any
physical test, and add an assessment of the strength of
the lower extremities. Small alterations were made to
other questions to make them more understandable
and to enhance the data collection.

Risk factors were based on those presented by
the nursing diagnosis risk for falls from NANDA-I1?.
The extrinsic factors investigated were: time of day,
location, lighting, conditions of the floor and shoes,
clutter in the environment, anti-slip material in the
bathroom, rugs, ramps, handrails and excess home
furniture.

The intrinsic factors assessed were related to
physical condition and included vision, use of medi-
cations or alcohol, cognition, functional activity, gait,
balance, body mass index, muscle strength and feet
conditions. These risk factors were assessed through
scales and tests.

Grip strength was measured by a Saehan® hy-
draulic hand dynamometer. The participants were
seated, with elbow flexed at a 902 angle, and asked
to squeeze, hold and release the dynamometer. The
measurement was performed in both hands at three
different times with intervals of 60 seconds, and the
average of all the values was calculated. The muscle
strength of the lower extremity was assessed by flex-
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ing or extending the extremities against a resistance
and was scored according to a 5-point scale®.

The assessment of functional capacity was per-
formed by the measurement of daily activities with
the Barthel Index and Instrumental Activity of Daily
Living Scale. The higher the score on these scales, the
more independent the person is®.

Visual acuity was assessed through Snellen
charts and different sizes of optotypes that scored
from 0.1 to 1.0. A score equal to or less than 0.7 sug-
gested impaired visual acuity. Although these charts
are widely used, more studies are needed to deter-
mine their validity in elderly people who have had
strokes.

Feet conditions were verified through inspec-
tion and palpation, looking for lesions or deforma-
tions. The performance-oriented mobility assessment
investigated participants’ gait and balance perfor-
mance. The two-part scale includes a total balance
score of 16 and total gait score of 12, and a total score
of less than 19 indicates a high risk for falls®?.

In addition, the Mini-Mental State Examina-
tion evaluated the participant’s cognitive state. This
examination includes tests of orientation, attention,
memory, language and visual-spatial skills scored ac-
cording to the educational level®?, The identification
and classification of depression was measured by the
short form of the geriatric depression scale, with 15
yes or no questionst*?,

The results were organized in Excel spread-
sheets and analyzed using Predictive Analysis Soft-
ware, version 18.0. The level of significance adopted
was 5% (p<05). Because the groups were paired, they
were considered dependent samples, and in this case,
nonparametric statistical tests were used for the anal-
ysis. Thus, the Friedman test was applied to compare
three or more groups when the variables did not show
anormal distribution. The McNemar test analyzed the
dichotomous variables of paired groups. The Shap-
iro-Wilk test was applied to test data normality, and
the paired t-test was used to verify the difference of
averages when the variables followed a normal dis-
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tribution. The Wilcoxon test was used to compare the
median between two groups when the variables did
not show a normal distribution.

The study complied with the formal ethical re-
quirements set by national and international regula-
tory standards for research involving human beings.

Results

Each group had 10 women (66.7%) and five
men (33.3%), and an average age was between 69
and 71 years old. Most participants were retired, had
a partner, lived with family, earned a minimum wage
and had a low education level, which ranged from
6.53 (¥4.42) to 2.66 (£2.41) years of study. Regarding
stroke, an average of 1.4 occurrences (*0.67) was
reported over 5.6 years (+7.5). The fall data were
similar between the groups and presented an average
of 1.33 fall occurrences (£0.54) in an average of 2.45
months (£1.9) before data collection. In general, the
groups including participants with stroke had worse
physical conditions and were more functionally
dependent than the groups without stroke, as
presented in Table 1.

Table 1 - Percentage of the intrinsic risk factors

Case Control Control  Control
Variables Group Group 1 Group 2  Group 3

n(%) n(%) n(%) n(%)
Moderate dependency 11(73.3) 6(40.0) 3(20.0) 1(6.6)
Mild dependency 2(13.3) 4(26.6) 6(40.0) 5(33.3)
Partial dependence 12 (80.0) 12 (80.0) 6 (40.0) 3(20.0)
Overweight 7 (46.6) 7 (46.6) 7 (46.6) 6 (40.0)
Obesity | 3(20.0) 2(13.3) 1(6.6) 2(13.3)
Mild depression 8(53.3) 7(46.7) 2(13.3) -
Cognitive impairment 6 (40.0) 11 (73.3) 2(13.3) -
Risk of falls 9(60.0) 5(33.3) - -
E;igﬁf;g:“e"gth inlower ; 733) 13(86.6) 5(333) 3(20.0)
Decreased visual acuity 10(66.6) 12(80.0) 14(93.3) 7(46.6)
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Table 2 shows the risk factors for falls that pre-
sented statistical significance.

Table 2 - Statistically significant risk factors for falls
among the case group and the control groups accor-
ding to McNemar test

Case Group x Case Group Case Group

Variables x Control  x Control
Control Group 1 Group 2 Group 3
Use of antihypertensive 1.000 0.039 0.727
Use of gngqtensm—convertmg 0.008 0453 0625
enzyme inhibitor
Foot alterations 0.063 0.289 0.016
Decrea;e‘d strength in lower 0.687 0.070 0.008
extremities
Excess of home furniture 0.344 0.065 0.021
Gait difficulty 0.375 0.008 0.001
Impaired physical mobility 0.375 0.021 0.004

Table 3 presents the tests and scales related to
the physical conditions assessment that showed sta-
tistical associations among the groups. The Wilcoxon
test was applied for those tests and scales that showed
statistical significance in the Friedman test (p<0.05).
The results showed more statistical associations for
variables related to independent living, which can
compromise quality of life.

Table 3 - Statistically significant tests and scales
among the case group and the control groups

Wilcoxon test

. Friedman
Variables test  Case Group Case Group Case Group
x Control x Control  x Control
Group 1 Group 2 Group 3
Barthel Index 0.001 0.819 0.008 0.002
Instrumental Activity of
o 0.001 0916 0.032 0.005
Daily Living
Tinetti Scale 0.000 0.614 0.001 0.001
Geriatric Depression
0.003 0.431 0.003 0.004
Scale
Right grip strength 0.042 0.609 0.053 0.021




The characteristics of fall occurrence were si-
milar between the groups. Falls occurred more often
in the morning (56.5%), in a lighted environment
(76.7%), in places without handrails (93.3%), ramps
(96.6%) and in cluttered environments (86.6%). The
falls more often occurred on a rough and dry floor
(76.7%), and the most common footwear worn was
rubber flip flops (50.3%). Half of the participants did
not use anti-slip material in the bathroom, and only
one person mentioned the use of rugs. The elderly
people with stroke fell more at their houses (60.0%),
particularly in the bathroom and kitchen (33.3%). By
contrast, the elderly without stroke fell more outside
their home (73.3%), including public places such as
sidewalks, parks or bus stations.

Discussion

The limitations of this study were the small size
of the sample, which can decrease the generalization
of the findings, and the cross-sectional design, that is
limited to investigate the event at only one point in
time. Additionally, the common cognitive problems in
the elderly population may have introduced bias be-
cause the participants were asked to recall previous
data, which can result in incorrect information about
the risk factors for falls.

Also, a longitudinal design and the adoption of
daily notes taken by participants regarding the risk
factors experienced are recommended for future stu-
dies. In addition, extrinsic conditions should be asses-
sed through home visits to evaluate the reliability of
the data gathered and include elderly people who are
more dependent and unable to move.

The findings of the current study are supported
by other authors who found out that falls among the
elderly were experienced mostly by females living at
home®?, Falls affect all demographic groups and oc-
cur even among elderly who have support. They also
occur primarily at home (74.0%), indoors (75.0%)
and during non-vigorous activities such as walking
(58.0%), and these tended to affect the oldest elderly
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people. Meanwhile a significant number of falls occur-
ring outdoors in public locations usually take place
during more vigorous activity®®,

In this study, most of the falls by the group wi-
thout stroke occurred outdoors, whereas those with
stroke primarily fell at home. This most likely occur-
red due to sequelae of stroke, which resulted in more
dependence and made walking a more difficult activi-
ty for these people.

Participants who reported falls in a post-stroke
rehabilitation program had worse upper and lower
extremity motor control compared with those who
did not fall. Additionally, they had worse propriocep-
tive conditions, the most uncomfortable and slowest
walking and the worst performance on mobility tests.
These findings occurred due to the highest overall
disability of the people who reported falls, and they
indicate that incidence of falls is high even for indivi-
duals who are in a rehabilitation program focused on
improving mobility, balance and walking*¥. Neverthe-
less, Table 1 shows that the groups with participants
that had a stroke had overall increased risk factors for
falls, while the control group 2, with people that also
had a fall episode recently, had slightly less contribu-
ting factors. Additionally, the control group 3, without
falls or stroke was the healthiest of the groups.

Furthermore, this study also found out that the
use of antihypertensive and angiotensin-converting
enzyme inhibitors were statistically significant among
some groups as shown in Table 2. In general, these
medications are used as a preventive strategy to avoid
stroke recurrence. However, according to other au-
thors, these medications increase the risk of falls due
to adverse reactions such as cramping, muscle weak-
ness, dizziness and orthostatic hypotension, which
may alter the mechanisms of gait and balance®?,

Variables related to mobility, such as decreased
strength in lower extremities, impaired gait and low
performance on gait and balance tests, demonstrated
statistical significance, particularly in the case group
as presented in Table 2. Indeed, the elderly who re-
ported falls and strokes presented more dependence
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to perform general and instrumental activities of daily
life.

Impaired physical mobility can also be worse-
ned by foot changes, such as foot deformities, corns
and calluses, hallux deformities, mallet toes, flat feet
and edema, can lead to functional gait limitations.
Foot changes can increase the risk of falls and should
be continuously assessed since it demonstrated statis-
tical significance among the participants of case group
and control group 3, as shown in Table 2.

Also, as shown in Table 3, statistical significance
was realized in relation to the right-hand grip streng-
th significantly differed between the case group and
the control group without stroke and falls (p=.021).
This finding highlights the relevance of measuring the
strength of both hands separately.

Thus, the physical limitations due to a stroke
affect the activities of daily living, and the likelihood
of having at least one fall increases progressively with
the severity of limitation of these activities. Moreover,
people with inability to perform instrumental activi-
ties of daily living were more likely to fall indoors, and
the risk of falling appeared to be greatest for those
whose homes lacked accessibility features to prevent
falls®®,

The proprioceptive system also demonstrated
statistical association when comparing the groups
with falls. This system requires visual functioning for
posture control. A systematic analysis has shown that
impaired vision, particularly poor depth perception
and low-contrast visual acuity, are risk factors for falls
and recurrent falls(*®.

Using logistic regression, another study has de-
monstrated that elderly people who had experienced
falls have worse physical function (Barthel), standing
balance and cognition, and that they took more me-
dications. Furthermore, the same group had a higher
prevalence of falls in the last months and was more
likely to use a walking aid®2.
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In this study, the groups with falls had an ave-
rage of more than one fall per person. This finding im-
plies that the recurrence of falls is strongly associated
with a new event of fall during the hospitalization or
rehabilitation period. This data is corroborated by a
study that says that most seniors have falls in the pre-
vious year, and as a person ages their susceptibility to
the occurrence of this event increases considerably,
especially on those with comorbidities or complica-
tions as a stroke”,

In the context of the extrinsic factors, after a
stroke, patients require home accessibility changes
to adapt their environment to their disabilities. Fall
prevention should focus on risk at home, particularly
in the early months post-stroke, and should include
multifactorial risk assessment and management con-
comitant with interventions to improve walking and
mobility™?.

In addition, the primary care workforce fo-
cused on communities is important due to its invol-
vement with patient education focused on fostering
lifestyle changes and promoting strategies for impro-
ving the level of mobility in community-dwelling older
adults®®,

Finally, the findings of this study suggest the
following clinical implications: the intrinsic risk fac-
tors were highly associated to the occurrence of falls,
and an episode of stroke increases the statistical signi-
ficance among the groups without this condition. Mo-
reover, it contributes to a better prioritization of nur-
sing actions towards patients or residents who have
had a stroke. Knowing that patients after a stroke are
more prone to falls leads to the importance of preven-
tive measures, which also reflect the quality of care
provided. Thus, planning home visits and focusing on
patient’s safety are examples of how health professio-
nals can assess and prevent this problem.



Conclusion

The stroke is associated with falls and the in-
trinsic factors presented greater statistical correla-
tions, supporting the hypothesis that many factors
influence the occurrence of falls, indicating the impor-
tance of nurses attempting the early detection and as-
sessment of the intrinsic risks present in each elderly
patient. Especially on those patients that had a stroke,
since their physical sequelae can have greater influ-
ence on falls.
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