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Abstract

Introduction: To identify factors predictive of falls and en-
able appropriate management of fall risk it is necessary to
understand the behaviour and health conditions of older
adults living in nursing homes. Objective: This study had two
main objectives. The first was to find significant predictors
for falls in older adults living in nursing homes. The second
main goal was to build a predictive model to find the best
predictors for falls. Methods: Out of 56 nursing homes with
the same legal statute, 25 agreed to participate. The sample
was randomly selected and only the independent or slight/
moderately dependent participants were included in the
study (n=325). Results: There was a mean of 1.47 + 0.99 falls
(range from 1 to 7) per resident in nursing homes. By using
the t test and odds ratio analysis, ten factors related to falls
were identified. Through the binary logistic regression, a
model was tested identifying four robust predictors: static
balance, resorting to emergency services, polypharmacy,
and an independent self-care profile. Conclusions: The pres-
ent study replicated the main results of contemporary re-
search on the risk factors of falls. More importantly, it sug-

gests that the self-care profile model should be taken into
account in future studies and early interventions. It is crucial
to implement preventive measures consistent with safer en-
vironments and to establish an individual plan for integrated
activities according to older adults’ health needs.
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Fatores de risco associados a quedas entre
residentes de estruturas residenciais para pessoas
idosas: um estudo de caso-controle
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de risco

Resumo

Introducdo: Para identificar os fatores preditivos de que-
das e permitir a gestao adequada do seu risco, é ne-
cessario compreender o comportamento e as condi¢des
clinicas dos idosos. Objetivos: Este estudo teve dois obje-
tivos principais. O primeiro foi encontrar preditores para
quedas em idosos que vivem em estruturas residenciais
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paraidosos. O segundo objetivo principal foi construir um
modelo preditivo para encontrar os melhores preditores
de quedas. Métodos: De um total de 56 estruturas resi-
denciais para idosos contactados, com o mesmo en-
quadramento legal, 25 aceitaram participar. A amostra foi
selecionada aleatoriamente e apenas os participantes in-
dependentes ou com um compromisso leve/moderado
foram incluidos no estudo (n = 325). Resultados: Regis-
tou-se uma média de 1.47 £+ 0.99 quedas (variando entre
1a7) por participante. Por meio do teste t e da andlise de
odds ratio, foram identificados dez fatores relacionados
com as quedas. Através da regressao logistica bindria, foi
testado um modelo identificando quatro preditores ro-
bustos: equilibrio estatistico, recurso a servicos de
emergéncia, polifarmacia e perfil de autocuidado inde-
pendente. Conclusées: O presente estudo replicou os
principais resultados de pesquisas contemporaneas so-
bre os fatores de risco para quedas. Mais importante ain-
da, sugere que o modelo de perfil de autocuidado deve
ser levado em consideracao em estudos futuros e inter-
vencdes precoces. E fundamental implementar medidas
preventivas condizentes com ambientes mais seguros e
estabelecer um plano individual de atividades integradas
de acordo com as necessidades de saude dos idosos.

© 2021 The Author(s) Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

About 1,800 older adults living in nursing homes die
each year from fall-related injuries. Those who survive
frequently sustain hip fractures and head injuries that re-
sult in permanent disabilities and reduced quality of life
[1]. Moreover, the literature suggests that 20-30% of falls
in long-term care facilities are preventable [2]. The insti-
tutionalised older adults show a higher risk of falls, not
only due to having to adapt to a new environment but also
due to restrictions to their routines [3, 4]. They tend to be
mostly older adults with several health issues, which
makes them more vulnerable and fragile [4, 5]. Fragility
is commonly associated with ageing and falls [6-8]. Ac-
cording to the World Health Organisation (WHO), 30—
50% of institutionalised older adults fall every year and
40% of them experience recurring falls [9]. The higher the
commitment to carrying out their basic activities of daily
life (BADL), the higher the risk of falls [8, 10, 11], with
functionally impaired older adults having five times more
risk of falling than those who are independent [12]. A re-
duction in their capacity to carry out the activities of dai-
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ly living can lead to a decrease in their physical strength
due to a lack of muscle activity [11, 13]. In addition, pos-
ture control and maintaining balance, mostly associated
with cognitive changes in ageing, are also associated with
falls [14-19]. Paresthesia, due to peripheral neuropathy
or sensorial loss, produces several sudden sensations,
which in turn can decrease motor and spatial perceptions,
which ultimately results in falls [20, 21]. The overactive
bladder is a strong predictor of falls in older adults, which
is associated with the urgency of having to get to the rest-
room [4, 22-24]. Insomnia as well as the medication pre-
scribed for sleep disorders are also associated with a risk
of falls [24, 25]. Poor sleep quality can cause a decrease in
physical ability among older adults [25]. Dyspnea repre-
sents a common health condition among older adults,
which has multiple causes inducing several of the falls
reported in the literature [26]. Due to the high rate of
morbidity, as well as chronic degenerative diseases and
disabilities, older adults resort to health services more of-
ten when compared to mature adults, especially to emer-
gency services [27, 28]. Also due to multiple diseases, old-
er adults tend to take a lot of medicines, with polyphar-
macy being one of the severe problems related to falls [4,
8,23, 24,29, 30].

Theoretically, the self-care profile model might also
play an important role in the study of falls recurrence be-
cause it represents an individual lifestyle, framed by values
and beliefs learnt from the specific culture and the life ex-
periences of each person. These are associated with expe-
riences, which tend to affect the personal vision of health
and illness, as well as the role of each typology, more or
less proactive, with more or less risk, in the participation
of defining a medical treatment plan and carrying out
their self-care activities [31]. Self-care behaviours among
older adults are seen as actions that aim to maintain or re-
establish health through activities of daily life (ADL). Ac-
cording to Backman and Hentinen [32] there are four pro-
files: responsible, formally guided, independent, and
abandoned. The responsible profile tends to continue liv-
ing as an active agent, enjoying social activities, having
positive relationships with family and friends, trusting the
future, and waiting, as well as accepting support from oth-
ers when needed [32]. The formally guided profile usually
shows a life history characterised by dependence on oth-
ers. This profile behaves with an uncritical attitude; there-
fore, whatever the staff tell them to do is scrupulously ac-
complished, consequently diminishing the risk of falls,
but often at a cognitive cost (making decisions, critical
thinking, etc.) [32]. The independent profile tends to
manage its health-illness process by making decisions
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mainly based on their perceptions and beliefs about health,
and inclusively going against the therapeutic recommen-
dations of health care workers. They try to find answers to
their problems on their own, basing their answers on ex-
periences and personal beliefs developed throughout their
lives. They display attitudes of denial towards ageing, not
verbalising any signs or symptoms of disease [32]. Finally,
the abandoned profile is characterised by personal repre-
sentations of impotence and lack of responsibility. They
do not care about themselves, displaying an incapacity to
manage their activities of daily living. They also display a
negative attitude towards ageing, with personal charac-
terisations of incapacity, resulting in feelings of impotence
and abandonment. It is characterised by the desire to give
up and to interiorise a feeling of losing control of their
personal lives, a product of their perception of physical
and cognitive impairment [32]. Taking into account the
characteristics of each profile, it is believed that there are
profiles that are associated with an increased risk of falls,
either due to the sense of total autonomy that no longer
exists, or due to personal discouragement, or even due to
a total absence of autonomy. These features give rise to the
perception that one is capable of everything, to the percep-
tion that nothing is worthwhile, or that one is incapable of
doing something without the opinion of others. These are
the least adaptive profiles, which can increase falls, either
due to the lack of promotion of ADLs or the lack of risk
limits. The responsible profile is the most adaptive and
productive way to maintain a high quality of life, for as
long as possible [32].

This study was motivated to contribute to the broad-
ening of the field of knowledge regarding the risks of falls
in older adults, to consider forms of intervention to mi-
nimise the number of falls in these populations. The study
aimed to identify the factors associated with falls in older
adults living in nursing homes, through previously stud-
ied variables, introducing self-care profiles as a new pre-
dictor of falls. Two main objectives were formulated,
based on the aforementioned context and considering
that the present study’s main focus was on older adults
living in nursing homes who still have a certain degree of
independence and could benefit from preventive mea-
sures. The first main goal was to determine the significant
predictors for falls in older adults living in nursing homes
among the continuous and dichotomous variables in our
database. The corresponding hypothesis was that among
the tested predictors, the self-care profiles would be
among the significant ones. The second main goal was to
build a predictive model to find the best predictors among
the significant ones.
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Materials and Methods

A case-control design study was conducted with a retrospective
approach and an analytic proposal with older adults with some
level of independence, living in nursing homes. Those with a re-
cord of falls were considered as cases.

A total of 56 nursing homes were contacted and invited by e-
mail to participate in this study in a region in the North of Portugal,
of which 25 chose to participate (with a total of 1,586 residents).
All 56 institutions were from the same geographical area, and share
the same objective features, i.e., they are part of a national registry
of institutions, financially supported by the Portuguese govern-
ment and with the same legal statute. The goal of collecting a rep-
resentative sample was achieved by randomly selecting 30% of the
older adults (n = 475), who were living at each one of the nursing
homes and fulfilled the inclusion criteria. The 30% percentage was
re-established whenever informed consent was not granted by the
respondent or by their legal representative. In that case, another
possible participant was randomly selected from the pool of those
who fulfilled the ethical and inclusion criteria. As part of the inclu-
sion criteria, the participants had to voluntarily agree to partici-
pate, and whenever this approval depended on a legal representa-
tive, only with their explicit consent was the older adult included
in the sample. Finally, the older adults must have been institution-
alised for at least 1 year.

The factors associated with falls differ between dependent peo-
ple from those with independence or with slight or moderate loss
ofindependence. People who are completely dependent tend to fall
especially because their required care or resources are not guaran-
teed, while people with independence or who are slightly or mod-
erately compromised tend to fall due to factors more related to
their health condition or situation, especially when exposed to un-
safe environments [33]. The study focused primarily on the latter
group, i.e., to analyse the factors that can be targeted for future
interventions in nursing homes. For this reason, there was an ex-
clusion criterion in the present study, which was the elimination
of the dependent older adults, using the Barthel index cut-off value
(Barthel index <9; n = 150). Thus, only the older adults with or
without a record of falls were included, although they could still be
independent or with a slight/moderate dependence for BADL.

Ethical principles were followed with the right to anonymity,
privacy, and data confidentiality (when collecting and treating the
data) [34]. The free and informed consent from the participants
was gathered according to the ethical principles of research in hu-
man sciences [34]. The ethics commission of Abel Salazar Institute
of Biomedical Sciences of the University of Porto, under registra-
tion number 166/2016, approved this research project.

The sample in this study included 325 participants (11,5, = 115;
Nfemale = 210), with ages between 65 and 99 years (mean = 83.55,
SD =7.02). Inrelation to marital status, 16% (n = 52) were married,
23.1% (n =75) were single, 59.4% (n = 193) were widowers or wid-
ows, and the remaining 1.5% (n = 5) were divorced. Most partici-
pants had a low level of education, with 50.9% being illiterate.

Sociodemographic variables (age, gender, scholarship, etc.)
and clinical data (overactive bladder, respiratory function, senso-
rial function, and sleep) were obtained from clinical records.

There were clinical data related to falls that occurred in the pre-
vious year, which was collected by consulting the medical records
of each participant. This included numbers of falls and their con-
sequences, number of prescribed medicines, clinical conditions,
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and records of resorting to emergency services. The latter had in-
formation that was not related only to falls but also to other acute
disease situations and decompensation. The clinical conditions
gathered were: urinary incontinence, changes in respiratory func-
tion/dyspnea, vision and hearing problems, and sleep disorders.
When a diagnosis of urinary incontinence was found, it was con-
firmed with nursing home clinical staff whether it was an overac-
tive bladder, stress incontinence, or total incontinency. Also,
changes in respiratory function/dyspnea were only considered if
they were dyspnea related to activities or dyspnea at rest.

To complete the data gathered retrospectively, a member of the
research team at the beginning of the study carried out a function-
al (Barthel index; Self-Care Evaluation Form [SCEF], and Tinetti
Balance Test), cognitive (Mini-Mental State Examination; MMSE),
and behaviour assessment (self-care of home-dwelling elderly;
SCHDE) of all the participants. Because of the fragility of the par-
ticipants and their risk of falls (only 42.8% of the elderly had no
difficulty in walking) the gait and muscle strength were not as-
sessed.

The Barthel index validated for the Portuguese population [35]
was used to meet the inclusion and exclusion criteria for indepen-
dence, with those older adults who had a score equal to or below 9
being excluded because it indicated a degree of total dependence
in their BADL. The Portuguese version of the MMSE was used to
assess the cognitive state of the participants [36]. The MMSE is
considered an appropriate instrument for a brief cognitive evalu-
ation of populations with low levels of education, at advanced ages.
The normative values used for the Portuguese population were
adjusted to the level of education [37]. The MMSE is comprised of
30 questions, with 1 point being attributed for each correct answer.
The proposed cut-off values for the cognitive impairment were the
following: 22 points for participants with 0-2 years of schooling;
24 points for those with 3-6 years of schooling, and 27 points for
participants with more than 7 years of schooling [37].

The dependence related to self-care activities was assessed by
the SCEF [38]. The domains of the SCEF (walking, transferring,
turning, lifting, using the toilet, feeding, getting ready, dressing,
bathing, taking medication, and recreational activities) are struc-
tured according to the International Classification for Nursing
Practice (ICNP, 2006) [39] and the items of each domain are based
on the Nursing Outcomes Classification (NOC) [40]. The study of
the instrument metric properties showed a high fidelity rate [32,
41]. Higher values are indicative of a higher level of Independence.

The SCHDE was also used [32]. The 42 items of the SCHDE
describe four profiles of self-care: responsible, formally guided, in-
dependent, and abandoned. Each participant obtained a score for
each self-care profile. To input the variable into the regression
model, it was dichotomised, and the cut-off off point was estab-
lished at the 75th percentile.

Static balance was assessed using a Portuguese version of the
Tinetti Balance Test [42]. Through nine items (two items scored
from 0-1 and seven from 0-2) a maximum score of 16 can be ob-
tained, indicative of balance without changes [42]. In addition to
this test, the presence or not of paresthesia was determined for each
subject.

All the data was gathered through interviews, in the presence
of a staff member of the institution. This option was necessary due
to the low literacy levels of several participants, as well as visual or
fine motor skills impairments, which prevented the participants
from completing the self-reported questionnaires. Another issue

Risk Factors Associated with Falls among
Nursing Home Residents

that requires clarification is that the SCHDE was only applied to
those who presented a verbal response not associated with cogni-
tive impairment or confusion.

Statistical analyses were performed using SPSS for Windows,
version 26. The study of the differences in the averages between the
older adults who suffered falls and those who did not was carried
out using the t test for independent samples. The procedure was
computed mainly to identify possible risk factors to be introduced
in the final model. The analysis of the risk factors between two di-
chotomous variables was performed through an odds ratio analy-
sis. This measure, used in retrospective studies, evaluates the rela-
tionship between a variable (considered a risk factor) that precedes
another one (event exposure). With the results of the two explor-
ative analyses of the variables with a statistically significant asso-
ciation to the risk of falls, a binary logistic regression was used to
estimate the probability of experiencing falls. The estimation mod-
el (likelihood ratio) was determined by the stepwise forward meth-
od, where the predictive variables are identified sequentially ac-
cording to their discriminatory power, with the first variable being
the one that best explains the model. To determine the significance
of the logistic coefficient, the Wald and the Hosmer-Lemeshow
goodness-of-fit tests were used to verify how well the model ac-
counted for the specific outcomes.

The model’s discriminative power was estimated by the receiv-
er-operating characteristic (ROC) area under the curve (AUC)
analysis. An optimal cut-off value for adequate sensitivity and
specificity was also implemented based on the Youden index [43].
AUCs can range between 0 and 1; an AUC <0.5 indicates that the
model performs worse than chance, whereas an AUC of 1 indicates
perfect discrimination. AUCs 20.7 and >0.9 are considered ac-
ceptable and high, respectively [44]. In constructing the ROC
curve, sensitivity is plotted against 1 — specificity. The optimal
score is the cut-off point with the highest true positive and lowest
false positive values. To select this cut-off score, the Youden index
was calculated as sensitivity + specificity — 1. The cut-off score as-
sociated with the highest Youden index indicated the optimal
score to identify those with a higher risk of a fall [43].

Results

Based on the clinical records of the participants, 43.4%
(n=141) had suffered at least one fall in the previous year,
and 56.6% (n = 184) had not. A mean of 1.47 + 0.99 falls
(range from 1 to 7) per resident was calculated. The main
locations where falls took place were: in the bedroom,
23.4% (n = 33); in the bathroom, 21.3% (n = 30); in the
hallway, 13.5% (n = 19), and outdoors, 22.7% (n = 32).
The time of day when the falls occurred was as follows:
the majority occurred in the morning (44.3%), 32.9% in
the afternoon, and 22.8% at night. The consequences of
the falls were as follows: 71.6% (n = 101) suffered lesions,
with 59.6% (n = 84) of these needing health care assis-
tance. Situations that caused the falls included slipping,
tripping, or stumbling (64.5%; n = 91), with other recur-
ring falls resulting from falling from a chair (9.2%; n = 13),
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Table 1. Independent sample t test for

differences between the averages of risk Fall No fall P
variables among older adults who fell and
older adults who did not fall (n = 325) Age 83.92(7.09) 83.28 (6.98) ns
Time in the institution, months 57.69 (61.91) 58.13 (62.22) ns
MMSE 18.55(5.51) 17.74 (6.68) ns
Barthel index 16.85 (2.90) 15.88(3.18) 0.004
Tinetti Balance Test 7.03 (2.85) 8.53 (3.35) 0.000
SCEF
Walking 2.94 (0.85) 3.40(0.70) 0.000
Transferring 3.39(0.89) 3.63(0.76) 0.012
Turning 3.77 (0.56) 3.80(0.51) ns
Lifting 3.55(0.65) 3.70(0.53) 0.021
Using the toilet 3.57(0.80) 3.65(0.75) ns
Feeding 3.83(0.40) 3.88(0.38) ns
Getting ready 3.12(0.80) 3.13(0.84) ns
Dressing 3.06 (1.07) 3.18 (1.06) ns
Bathing 1.89(1.15) 2.13(1.27) ns

Data are presented as the mean (SD). MMSE, Mini Mental State Examination; SCEF, Self-

Care Evaluation Form.

Table 2. Odds ratio risk factors associated with falls tested in older
adults living in nursing homes (n = 325)

OR 95% Cl

Gender 1.39 ns
Resorting to the ES in the last year 2.72 1.71-4.33
Polypharmacy (=5 types of medicine) 1.74 1.09-2.78
Overactive bladder 1.90 1.14-3.19
Functional dyspnea 1.87 1.19-2.93
Paresthesia 1.73 1.09-2.74
Difficulty sleeping 1.72 1.07-2.75
SCHDE

Formally guided 0.70 ns

Responsible 1.89 1.20-2.99

Independent 2.36 1.49-3.74

Abandoned 1.59 1.01-2.51

ES, emergency services; SCHDE, self-care of home dwelling
elderly.

falling from the bed (7.8%; n = 11), and with 4.9% of old-
er adults (n = 7) falling on the stairs.

The analysis of the continuous variables considered
for the older adults who did or did not suffer a fall is dis-
played in detail in Table 1. The older adults who fell had
shown less autonomy in four of the SCEF domains (walk-
ing, transferring, lifting, and recreational activities), had
more limitations related to carrying out the activities of
daily living (Barthel index), and a more compromised
static balance (Tinetti Balance Test). Neither age nor the
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length of time living in the nursing home, and not even
the mental state (MMSE), presented significant results in
the comparison between both groups. This analysis re-
sulted from the comparison of the significant differences
in the averages for the aforementioned variables, ac-
counting for older adults who fell and those who did not,
with a focus on the first group (Table 1).

The analysis of a set of possible risk factors associated
with falls was carried out with support from the literature
by an odds ratio analysis (Table 2). Of the clinical vari-
ables studied, only those that showed a statistical asso-
ciation with the risk of falls are reported. For this analy-
sis, different dichotomised variables were assessed,
namely gender, an overactive bladder, functional dys-
pnea, paresthesia, sleeping problems, polypharmacy
(cut-off 5 or more types of medicines), and resorting to
the emergency services in the last year. In addition, the
self-care profiles were tested to verify the hypothesis con-
sidered. The odds ratio analysis indicated that only gen-
der and the formally guided profile were not probable
risks of fall (p > 0.05).

Due to the multicollinearity with the Tinetti Balance
Test and different domains of the SCEF, the latter were
not included in the predictive model. The 10 variables
that were significant at the first preliminary analyses (Ta-
ble 1, 2) were used to build the estimation model of the
risk factors that best explain the falls. The analysis was
performed in four steps until the final model was ob-
tained, presenting a significant coefficient in each step.
The Hosmer-Lemeshow test values suggested a good ad-
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Table 3. Binary logistic regression analysis using the 10 significant variables found with the odds ratio

B Wald Sig. Exp(B) 95% Cl for Exp(B)
lower upper
Step 1 Tinetti Balance Test -0.18 17.92 0.000 0.84 0.77 0.91
Constant 1.17 11.53 0.001 3.21
Step2  Tinetti Balance Test -0.18 16.39 0.000 0.84 0.77 0.91
RES 0.91 12.95 0.000 2.47 1.51 4.05
Constant 0.60 2.54 0.111 1.83
Step3  Tinetti Balance Test -0.16 13.71 0.000 0.85 0.78 0.93
RES 0.88 11.84 0.001 2.40 1.46 3.96
Independent self-care profile 0.70 7.14 0.008 2.01 1.21 3.36
Constant 0.08 0.03 0.854 1.08
Step4  Tinetti Balance Test -0.16 13.16 0.000 0.85 0.78 0.93
RES 0.86 11.15 0.001 2.36 1.43 3.90
Independent self-care profile 0.68 6.60 0.010 1.97 1.17 3.29
Polypharmacy 0.52 3.84 0.050 1.69 1.00 2.84
Constant -0.25 0.28 0.594 0.78

RES, having resorted to emergency services.

justment to the model since non-significant x> values
were found.

The Wald y? statistic, which refers to the significance
of the constant variable was 3.86 (p = 0.04), showing that
the constant variable of the regression model is signifi-
cant and contributes to the prediction of falling risk for
older adults. The final model presents four variables sig-
nificantly related to falls within this sample. The one with
the highest predictive power for falls was the static bal-
ance (Wald x? = 17.92), followed by having resorted to the
emergency services (Wald x* = 12.95). The third variable
to explain the model was the presence of an internal func-
tioning associated with the independent self-care profile
(Wald x* = 7.14) and the last risk entering the model was
polypharmacy (Wald x? = 3.84). This result showed poly-
pharmacy to be a marginally significant predictor (p =
0.05). In summary, a higher static balance shows a protec-
tive effect against falls in older adults, while having re-
sorted to the emergency services, having an independent
self-care profile, and polypharmacy are independent risk
factors for falls (Table 3).

The model’s discriminative power was assessed con-
sidering the most important predictors by analysing the
AUC. An optimal cut-off value for adequate sensitivity
and specificity was alsoimplemented based on the Youden
index [44]. The final risk score was found to be an accept-
able predictor of falls through the ROC curve analysis

Risk Factors Associated with Falls among
Nursing Home Residents

(AUC=0.71,95% CI = 0.64-0.76), as can be seen in Fig-
ure 1, confirming that fall prediction using this model was
71% accurate. The model showed a sensitivity of 51%, a
specificity of 73.5%, a false positive rate of 26.5%, a false
negative rate of 49.3%, a positive predictive value positive
of 59.3%, and a negative predictive value of 33.8%.

It was decided at this point to calculate the cut-off
point for the Tinetti Balance Test that represents the val-
ue at which older adults are at a great risk of falls. For this
analysis, the value of the Tinetti Balance Test was invert-
ed. The AUC =0.62, 95% CI = 0.56-0.68, and the cut-off
point with the best Youden index for these older adults
living in nursing homes was 9.5.

Discussion

The results show that a high number of participants
suffered from a fall, reflecting the size of this problem in
terms of public health care within the context of nursing
homes. The scientific literature has corroborated the high
prevalence of falls within the different types of structures
designed to care for older adults [45, 46]. About one-third
of all the older adults studied who fell in the last year ex-
perienced recurring falls, and a great proportion of those
who fell suffered some type of lesion. These findings re-
veal a pattern of great frailty in institutionalised older
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Fig. 1. ROC curve of the fall prediction model.

adults, considering that these falls can often result in aloss
of independence and even death [4, 8, 46]. Moreover, the
results are more worrisome than those found in other
studies carried out in similar contexts [15, 16, 47]. The
differences may be associated with the methodology used
in the studies, i.e., resorting to younger participants, less
severe health conditions, as well as different patterns of
registering falls.

The main goal of this study was to find variables that
explain falls in independent older adults with a slight/
moderate loss of independence, living in nursing homes.
No differences were found between cases and controls in
terms of sex, age, mental state, and the time of institution-
alisation. These results are probably related to the sample,
as participants had a poor health status and it was mainly
composed of females. Usually, older adults enter a nurs-
ing home when they have lost independence and auton-
omy, conditions associated with cognitive and physical
impairment. All older adults were institutionalised for
more than 1 year (inclusion criteria), which allowed the
residents to know the devices, the equipment, and the ar-
chitectural barriers of the nursing homes. Concerning the
SCEF domains, only four were relevant to the risk of fall-
ing: walking, transferring, lifting, and recreational activi-
ties. These factors are related to muscle strength, gait, and
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balance. These conditions explained the performance of
those ADL. Older adults resort to emergency services for
other causes than falls, because their state of health is
somewhat deteriorated which therefore increases the risk
of falling [28]. However, the link between resorting more
to the emergency services and the outcome of falls can be
seen as an indicator of frailty, because it is a fall risk fac-
tor, as several studies have pointed out [8, 48, 49]. Poly-
pharmacy, dyspnea, overactive bladder, and paresthesia
were unsurprisingly found to be risk factors for falls [4, 8,
20-24, 29, 30].

The hypothesis formulated about the contribution of
the four self-care profiles [32] as risk factors for falls was
partially confirmed. Results suggested that, except for the
formally guided profile, the other three profiles were fall
risk factors, which is a new discovery in the field of fall
risk factors for older adults. Responsible and abandoned
self-care profiles have a lower risk when compared with
an independent profile. People with an independent self-
care profile value autonomy and take unnecessary risks,
which can result in falls [32, 41]. In fact, this profile has a
higher chance of falling than the others. Falls in the other
profiles are probably more related to physical impair-
ments than personality characteristics. All the factors
identified as fall risks for the institutionalised older adults,
except the self-care profiles, are widely known and pub-
lished [4, 6-8, 10, 22-24, 26, 30, 45, 46, 50-53].

The second main objective of the present study was to
build a predictive model that would find the best predic-
tors of falls among older adults living in nursing homes.
According to the binary logistic regression model, the
main variables associated with falls were static balance,
resorting more to the emergency services, an indepen-
dent self-care profile, and polypharmacy. In this study, a
static balance was shown to be the best predictive fall risk
factor for the older adults living in nursing homes, in ac-
cordance with scientific literature [4, 8, 30, 50, 53]. There-
fore, it is suggested, that having multidisciplinary clinical
teams, trained to assess and in applying specific tech-
niques for working on balance, maybe one way to achieve
a better quality of physical life. In nursing homes, the or-
ganisation often includes some type of restriction in the
activities of the older adults, with the hope of preventing
accidents. Older adults who are cognitively impaired,
have limitations in terms of their gait, balance, or suffer
from a fear of falling are encouraged to be careful and not
to move without supervision. On the other hand, the ratio
of the older adults per staff member does not contribute
to motor stimulation or physical activity that promotes
their functional capacity. In addition, several of the older
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people and their families feel they do not have to carry out
any tasks, because they pay for their stay in the nursing
homes (i.e., make the bed, tidy their clothes, dust their
room, participate in light kitchen tasks, set the table), pre-
ferring to have someone else do it altogether. Working
with older adults and their families to face the clinical fact
that several tasks can be therapeutic techniques and not a
way to extort families, is another way to intervene. Semi-
nars and discussions with staff, older adults, and their
families could be the first solution to this problem.

Polypharmacy has been one of the predictors high-
lighted in the analyses of explanatory models of falls [4, 8,
30, 50, 53]. Although polypharmacy was a significant risk
factor in our model as well, it was not possible to evaluate
the effect of specific drugs with very strong evidence as
fall risk factors, such as psychotropic drugs [30], because
this information was not collected. As a variable included
in the predictive model, though polypharmacy shows a
significant marginal value, it should still be taken into
consideration with this population group. Considering
that there is a pattern of polypharmacy, i.e., to have five
or more types of medicine is the cut-off point for having
arisk of falling, reviewing the medication should be a reg-
ular practice in nursing homes. Also, some medicines can
be a moderator of the risk, for example when the nursing
home teams chose, whenever possible, to lower the doses
of diazepam, replacing them with modes of intervention
more associated with the cognitive or motor significant
activities, interventions associated with greater reason-
able physical exercise or even, in the case of anxiety or
depression, of considering a psychological intervention.
The independent self-care profile characterises people
that value autonomy, who believe they have the internal
resources to make a rational decision, acting according to
their convictions, often refusing advice or guidance from
professionals, especially when these do not correspond to
their own beliefs or personal values. They tend to be very
decisive people, who do not always make the best choices,
though they believe they are acting correctly. When they
notice something is not well, they tend not to look for
help, trying to solve their problems themselves, often
through trial and error. They also tend to consider them-
selves healthier than they are. The autonomy without the
notion that the older age brings boundaries seems to pro-
mote higher risk of having a fall. This variable has not
been previously studied as a fall predictor; therefore, this
study has provided an important contribution to help
clarify its role.

Datta et al. [54] stated that the fall risk factors for old-
er adults living in nursing homes seem to be different

Risk Factors Associated with Falls among
Nursing Home Residents

than those identified for the older adults living within the
community. For the most part, their health condition
tends to be weaker and less functional.

In the Portuguese context, a significant number of res-
idential facilities for older adults are located in inadequate
buildings, often designed for other purposes, with several
architectural barriers, which result in high environmental
risk factors [54]. The evidence shows that the falls among
institutionalised older adults result from a dynamic and
complex interaction between multiple variables (intrinsic
and extrinsic), where environmental factors have a sig-
nificant relationship with the falls [45, 55]. One of the
limitations of this study was the lack of evaluation of the
environmental factors related to the nursing homes in the
study, as it is suggested that they may have had a strong
influence on the occurrence of falls. On the other hand, it
should be a key subject in future studies which intend to
improve the set of predictors of falling in these kinds of
facilities.

By analysing the ROC curve, the predictive model,
which was calculated through a binary logistic regression,
correctly classified 71% of the falls. While the specificity
obtained an acceptable value, the sensitivity is still low
(51%). However, other predictive factors for falls showed
similar results [24, 56] even showing lower specificity val-
ues than those obtained in the present study [54].

Although it was not an initial objective, the cut-oft val-
ue of the Tinetti Balance Test was computed to find the
value to which older adults are at a great risk of falls. The
value with the best discrimination was 9.5. This could be
used in the assessment of older adults to monitor more
accurately and quickly the risk of falls associated with
static balance, and is another added value of this study.

Older adults require attention and monitoring for
their self-care activities to be preserved and stimulated.
Therefore, monitoring is essential for psychomotor and
emotional stimulation. A basic guideline is to promote
physical activity of moderate intensity for atleast 150 min
a week, plus muscle strengthening, in addition to balance
training 3 or more days per week for older adults at risk
of falling. This must be ensured in accordance with what
the person’s abilities are and what the conditions allow [8,
55].

The literature has suggested that falls occur more fre-
quently among nursing home older adults than among
those who are living in the community [15, 16, 26, 57].
Falls can cause distress, pain, injury, loss of confidence,
loss of independence, and mortality. Nevertheless, some
falls that occur in nursing homes could be avoided. The
number of falls in care facilities is a real problem that re-
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quires more attention and more controlled measures.
Some of these measures might include the selection of
safer materials and equipment and monitoring the risk of
falls, taking into consideration the predictive variables. In
addition, individuals with severe cognitive and physical
impairment cannot be left alone and require closer mon-
itoring than that usually provided in Portuguese institu-
tions. Implementing physical activity can help optimise
health and prevent falls, as well as promote the social par-
ticipation and mental health of older adults. Reducing the
number of falls could reduce social pressures at the insti-
tution and improve the quality of life of older adults. In
addition, the development of more adaptive skills accord-
ing to the self-care profiles is important from a proactive
perspective. Therefore, the development of these skills
should be promoted continuously to prevent the estab-
lishment of less adaptive self-care profiles before reaching
older adulthood.

Conclusion

The present study confirmed that the risk of falls in
older adults living in nursing homes is multifactorial in
nature, replicating most of the results that had been pre-
viously established by the scientific community, while at
the same time highlighting the need to enhance and mo-
tivate young researchers to try to find new risk factors to
improve the living conditions of older adults in these con-
texts. That was the case for integrating the self-care pro-
files by Backman and Hentinen [32] in the present study,
suggesting the need for future replicas to be studied in
more depth. Nevertheless, it is a novelty according to the
reviewed studies used in the present research. The calcu-
lation of a cut-off point allowing to quickly integrate old-
er adults with the same characteristics as the ones studied
here is also considered an added value that should be im-
planted in other studies, even transcultural ones.
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