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ABSTRACT

Objective: Identify whether Heart Failure (HF) is a predictor of functional dependence
for Basic Activities of Daily Living (BADL) in hospitalized elderly. Methods: We
investigated medical records and assessed dependence to BADL (by the Katz Index) of
100 elderly admitted to a geriatric ward of a university hospital. In order to verify if HF is
a predictor of functional dependence, linear regression analyzes were performed. Results:
The prevalence of HF was 21%; 95% of them were dependent for BADLs. Bathing was
the most committed ADL. HF is a predictor of dependence in hospitalized elderlies,
increasing the chance of functional decline by 5 times (95% CI, 0.94-94.48), the chance
of functional deterioration by 3.5 times (95% CI, 1.28-11.66; p <0.02) and reducing 0.79
points in the Katz Index score (p <0.05). Conclusion: HF is a dependency predictor of
ADL in hospitalized elderly, who tend to be more dependent, especially for bathing.
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INTRODUCTION

Heart Failure (HF) is an increasingly common con-
dition among the elderly, as its prevalence increases with
ageW. It is estimated that an increase in the incidence and
prevalence of HF in individuals aged between 60 and 80
years will occur in the coming years, causing the number of
new cases to double and the number of cases to be about 10
times higher"). In addition to representing one of the major
causes of morbidity and mortality among the elderly, HF
is a major cause of hospitalization and demand for emer-
gency services among the elderly in Brazil and throughout
the world®@,

Clinical manifestations of HF in the elderly may be
different from those observed in adults, depending on the
specific aging characteristics. Still, its presence is associ-
ated with states of greater dependence due to the clinical
and functional repercussions of HF ¢-9.

Functional dependence in elderly with HF may be due
to the disease itself, but it can also be associated with the
hospitalization. It is known that fully independent elderly
may need aid for one or more basic activities of daily living
during hospitalization®.

Hospitalization is associated with the patient having
an increase in dependence, causing the identification of
individuals with increased risk of functional loss to be a
routine action in nursing care practice. Early identifica-
tion of elderly at higher risk of dependence can help
to minimize the adverse consequences of hospitalization
and therefore individualized nursing actions will be able
to meet care demands compatible with the functional
performance of the elderly. HF was previously identified
as a risk factor for greater dependence in elderly®”.

There were no national studies that could identify
whether HF is a dependence predictor in hospitalized el-
derly. Also, no studies were found indicating the impact
of HF in functional loss of hospitalized elderly. Thus, the
present study aims to identify the functional profile of hos-
pitalized elderly with HF and verify whether HF is a de-
pendence predictor for ADL in hospitalized elderly.

METHOD

'This is an epidemiologic, observational cross-section-
al study approved by the Local Ethics Committee (N°
603527-0) performed according to national research re-
quirements involving human subjects.

In the period from April to August 2014, all seniors who
were admitted to the geriatric ward of a large university hos-
pital in Sdo Paulo were investigated. All individuals older
than or equal to 60 years and who consented to participate
in the study by signing the Informed Consent Form were
included in the study. In cases of illiteracy, consent was for-
malized by a legal representative.

Admission records contained in the participant’s medi-
cal files were analyzed and a functional bedside evaluation
of the elderly was conducted. Demographics (sex and age)
and Clinical data (admission diagnosis, previous diagnosis
of HEF, history of morbidities, amount of prescription drugs

and Left Ventricular Ejection Fraction) were extracted
from medical records.

Clinical characterization of HF cases was made by the
New York Heart Association Functional Class (NYHA-FC)
and by the Left Ventricular Ejection Fraction (LVEF%),
estimated by Teicholz method (LVEF% < 55%; LVEF% >
55%) obtained from a Transthoracic Echocardiogram per-
formed in the last six months prior to admission. As there
was no record of the NYHA-FC in the medical records,
it was estimated at the time of the evaluation. Thus, par-
ticpants were classified on a scale ranging from I to IV, as
follows: I) absence of dyspnea in activities of daily living;
II) symptoms triggered by routine activities; I1I) symptoms
triggered with minimal exertion or lower intensity activities;
and IV) symptoms at rest®.

Functional evaluations were performed at bedside by the
investigator through the application of the Katz Index®.
'The application time was approximately 10 minutes.

Katz Index assesses the functional independence for six
activities of daily living: bathing, dressing, feeding, toileting,
transferring and continence. For the present study, elderly
received 1 point when they could perform the activity inde-
pendently (without supervision, direction or assistance) and
received score zero when they presented dependence for
such activity (needed supervision, direction or assistance).
The total score of the scale ranges from zero to six points.

Katz index score was obtained by the sum of points ob-
tained in each of the activities. For classifying the level of
dependency, the elderly were categorized into: independent
(six points), partially dependent (three to five points) and
totally dependent (zero to two points)?.

Data were analyzed using descriptive (indicating mea-
sures of central tendency and dispersion), and analytic sta-
tistics. For analysis we used the Student’s T-test (for com-
parison of means) and Fishers Exact Test (for analysis of
associations between nominal variables). To verify whether
HF is a predictor of functional dependence for ADLs in
elderly, linear regression analyzes were performed, taking
the score on the Katz index as the dependent variable and
HF as an independent variable. P value was set at 0.05
and all tests were two-tailed. The software used was SPSS
version 21.

RESULTS

We invited 111 elderlies admitted into the geriatric
ward during the study period to participate in the study,
and of these 11 refused. Thus, the sample consisted of 100
elderly, mostly women (n = 56). The mean age of partici-
pants was 79.2+7.5 years (60-96 years). The mean age was
80.4+7.6 years for women and 77.7+7.1 years for men.
Women were on average almost three years older than men,
but this difference was not statistically significant (p <0.70).
'The general characteristics of the sample due to the pres-
ence of heart failure are shown in Table 1.

Over 50 admission causes were mapped. Most of the el-
derly (82%) were admitted for treatment and a smaller part
for diagnostic purposes or exams (18%). Only two elderly
had HF as a cause for admission, which were not excluded
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from statistical analysis due to a clinical complexity evalua-
tion similar to the whole sample. Weight loss and dyspnea

were the most associated admission symptoms, accounting
for 4% and 3% of cases, respectively.

Table 1 — Characterization of the sample according to demographic and clinical variables, according to the presence of heart failure

(HF) - Sao Paulo, SP, Brazil, 2015.

Total No HF With HF p-value*

General characteristics of the sample (n=100)
Sex [n(%)] 100 (100.0) 79 (79.0%) 21 (21.0%)
Age (mean+SD) 79.2+7.5 78.9+7.6 80.7+7.0 0.317
Comorbidities 4.0+1.8 3.8+1.7 4.9+1.7 0.008
Prescribed medication 10.4+3.5 10.1£3.2 11.4+4.3 0.131
Katz index (mean=SD) 2.6x2.2 2.9+2.3 1.5+1.9 0.007
Characterization of HF cases (n=21)
Personal history of HF [n (%)]* 21 (21)
NYHA Functional Class [n (%)]'

FCI 3 (15)

FCll 9 (42)

FClII 6 (28)

FCIV 3 (15)
LVEF% [n (%)]*

<55% 13 (61.9)

> 55% 8; (38.1)

* Student’s t-test; ' in relation to total; ' in relation to HF group.

The mean number of comorbidities was 4.0+1.8, where
fifteen elderly presented from four to seven diseases. Among
the comorbidities, the main cardiovascular risk factors were
systemic hypertension (70%), diabetes mellitus (61%), dys-
lipidemia (52%), obesity (24%) and smoking (22%). In 23%
of cases, a diagnosis of depression was also observed. Nine-
teen participants had up to 15 drugs in prescription, with a
mean of 10.4+3.5 prescribed drugs.

We found that 21% of the elderlies had HF in their
medical personal history. Most of the them were classified
as NYHA-FC II and I with LVEF% lower than or equal
to 55%. Table 1 shows the distribution of individuals ac-
cording to NYHA-FC and LVEF%.

The mean score of Katz index was 2.6+2.2 points lower
among women (2.3+2.0) than among men (3.02.5). It was

observed that 54 of the elderly were totally dependent, 29

of the elderly presented partial dependence, and 17 were
independent for ADL. Therefore, 83 participants had some
level of dependence.

In general, elderly patients with HF had more comor-
bidities and were more dependent than those who had no
personal history of HF (Table 1). When evaluating the as-
sociation between level of dependence and the sex of the
elderly without previous diagnosis of HEF, it was observed
that only two (2.5%) women were independent, while 43
had some level of dependency. Older women were more
dependent for ADL than men (p <0.000). There was no sta-
tistically significant difference between the level of depen-
dence and sex of elderly patients with a previous diagnosis
of HF (p <0.441), as shown in Table 2.

Among the participants previously diagnosed with HEF,
it is noteworthy that 16 (76.2%) were totally dependent

Table 2 - Association between level of dependence, previous diagnosis of heart failure and sex in hospitalized elderly - Sao Paulo, SP,

Brazil, 2015.
Sex
Men Women Total p-value*
Totally dependent n( 13(16.5%) 25(31.6%) 38(48.1%)
N.O prevjous Dependency Level  Partially dependent n( 7(8.9%) 18(22.8%) 25(31.6%) 0.000
diagnosis of HF Independent n( 14(17.7%) 2(2.5%) 16(20.3%)
Total n(%) 34(43.0%) 45(57.0%) 79(100%)
Totally dependent n(%) 7(33.3%) 9(42.9%) 16(76.2%)
With prgvious Dependency Level  Partially dependent n(%) 3(14.3%) 1(4.8%) 4(19.0%) 0.441
diagnosis of HF Independent n(%) 0(0%) 1(4.8%) 1(4.8%) '
Total n(%) 10(47.6%) 11(52.4%) 21(100%)

* Fisher’s exact test.
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and 4 were partially dependent, while only one (4.8%) was
independent for ADL. Almost all elderly with HFE were
dependent for ADL (n = 20; 95%).

It was found that older people were more dependent
for bathing (61%), dressing (58%), toileting (57%), trans-
ference (57%), continence (56%) and feeding (32%). Simi-
larly, those with a previous diagnosis of HF had higher
dependence for bathing (85%) and dressing (66%), as

shown in Figure 1.
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Feeding
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Continenc
66%
|57%
Transferring
62%
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Figure 1 — Dependency on Basic Activities of Daily Living in hos-
pitalized elderly - Sao Paulo, SP, Brazil, 2015.

By analyzing the relationship between HF and depen-
dency for ADL, it was observed that patients with HF show
a significant reduction of 0.79 points in the Katz index
score (95% CI, 1.61-0.02; p<0.05). The results of regression
analysis of HF as a predictor of functional dependence are
presented in Table 3.

DISCUSSION

It was shown in this study that HF is a dependence
predictor in hospitalized elderly, increasing the chance
of functional loss by five times. Still, the elderly with HF
considered independent for ADL is 3.5 times more likely
to become partially dependent, and in turn they have the
same chance of becoming totally dependent. Similarly,
having a previous diagnosis of HF reduces the Katz index
score by 0.79 points.

Similar results have been previously observed. In a study
conducted in 2014, it was observed that hospitalization for
HF increased the odds of ADL dependency by 40%, present-
ing itself as an independent predictor of this condition®. In
a prospective observational cohort study designed to evaluate
clinical outcomes, functional outcome, quality of life and use of
social resources in elderly hospitalized for HE, among the 450
participants it was observed that 118 (26%) had some degree
of dependence for ADLs and only 76 (16.2%) had no trouble
walking 400 meters'". Hospitalized elderly with HF tend to
be more dependent.

It can be said that in a comprehensive manner, HF pa-
tients experience changes in their lifestyle due to the in-
ability generated by the signs and symptoms of the disease.
In most forms of HEF, the reduction in cardiac output is
responsible for inadequate tissue perfusion. However, not
all seniors will present low ejection fraction13),

Unlike the presentation of HF in young adults, a condi-
tion where the systolic dysfunction is the cause of signifi-
cant pathology in the elderly clinical manifestations often
occurs with preserved systolic function of the left ventricle,
corroborating findings of this study, and there is therefore
higher expressiveness of low LVEF®¥. Thus, other contrib-
uting factors should be considered.

There are many reasons that cause these elderly to be-
come more dependent. First, one has to consider that de-
spite the HF, the elderly body undergoes anatomical and
physiological changes that culminate in decreased systemic
functional reserve and ability to maintain homeostatic bal-
ance in adverse situations. These changes, associated with
multiple pathologies and polypharmacy potentiate the
chance of disability and dependence in the elderly®5-19). This,
coupled with the presence of HE, can further increase the
risk of morbidity and death of these individuals.

Table 3 — Generalized linear regression models of HF as a predictor for dependency in hospitalized elderly - Sao Paulo, SP, Brazil, in

2015.
HF
No Yes p-value* B p-value**  OR 95% CI
n(%) n(%)
Dependent n(%) 63(63%) 20(20%)
Dependence 0.11 1.62 0.12 5.08 0.94-94.48
Independent n(%) 16(16%) 1(1%)
Totally dependent n(%) 38(38%) 16(16%)
E’eevi‘f”dence Partially dependent n(%) 25(25%) 4(4%) 0.07 1.27 0.02 3.57  1.28-11.66
Independent n(%) 16(16%) 1(1%)

* Fisher’s exact test;™ Generalized linear regression analysis.
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Another important factor to consider is the presence of
comorbidities, associated or not associated to HF, as half
of the hospitalizations of the elderly are related to the high
number of comorbidities and polypharmacy™”. The mean
number of comorbidities associated with the diagnosis of
HF in this study (4.0) was similar to that found in previous
studies®. However, the prevalence of HF as a cause of ad-
mission to the study was lower than that found previously.
'The low number of cases admitted for HF in our sample
(2%) may be due to the existence of a cardiology reference
service in the same hospital complex of the study, where
patients with HF may have been forwarded. The historically
found prevalence of HF (21%) was also lower than other
studies. In a study conducted with 51 elderly, with a mean
age of 78 years, 16 (31%) had a previous diagnosis of HF®.

In addition, in a study of 4.795 elderly, the propor-
tion of individuals with hospitalization for HF increased
by 8% in individuals aged up to 69 years and 13% in those
who were older. The hospitalized individuals were older,
used more drugs, had more comorbidities and more func-
tional limitations®.

Cardiovascular factors and non-cardiovascular condi-
tions may precipitate the development or worsening of
signs and symptoms of HF patients, thus leading to acute
episodes requiring hospitalization"”. The prevention of risk
factors for cardiovascular disease is critical for patients with
HEF. The presence of hypertension, an increase of systolic
levels, diabetes, and worsening of functional class, etiology
of the disease, anemia, obesity and chronic renal failure are
risk factors in cardiovascular mortality®!”.

A relevant finding in the study sample was the high
number of diagnoses of depression, affecting 23% of the
participants. Depression, also associated with greater de-
pendence, is a risk factor for developing cardiovascular dis-
ease and is common in people with HF, and the association
of these two diseases is an evolutionary worsening factor®.
Studies have been conducted to assess the impact of the as-
sociation between HF and depression symptoms. A survey
of 348 participants with a mean age of 68 years, recruited
from urban medical centers, revealed that the Body Mass
Index (BMI) is closely related to depressive symptoms in
patients with HF, especially among women®V. In patients
with HF, depression can represent an independent risk fac-
tor for mortality and hospitalization, and is associated with
higher cognitive impairment®2?,

Polypharmacy in the elderly is a large risk factor for
complications and adverse events. In a cohort study per-
formed with 4.979 individuals with a mean age of 73.8
years, it was found that individuals diagnosed with HF used
more drugs and were characterized by a higher prevalence
of comorbid and functional dependence®. The trend toward
polypharmacy was observed in the studied sample, which
noted a mean of 10 medications prescribed for the elderly.
Polypharmacy can be a contributing factor to greater func-
tional dependence in the studied sample.

Hospitalization itself may be a factor associated to in-
creased dependence of the elderly with HF®. During hos-
pitalization, the functional capacity of the elderly can be

compromised and lead to functional dependence, culminat-
ing in an often irreversible reduced quality of life, especially
in the elderly with HF. It has also been shown that older
adults diagnosed with HF and who had permanent bed rest
had worse evolutionary results, evidenced by worse prog-
noses.

Another study showed that the elderly, in the two weeks
preceding the period of hospitalization, were totally inde-
pendent®. However, after hospitalization, 44% were unable
to walk a block, and 58% required assistance for one or
more Activities of Daily Living (ADL). Still, after admis-
sion, 64% of elderly developed dependence on one or more
ADL, and about a quarter were dependent for 4-5 ADLZ%.
In a multicenter study of 942 elderly patients diagnosed
with HF in ten Spanish hospitals, it was found that the
functional deterioration of ADL was advanced, showing
that 20.8% of the elderly had some functional impairment
and less than 40% were fully independent®.

The number of elderly patients with HF in hospitals is
increasing, so that the care for these patients needs to be
standardized in nursing care practice in Brazil and world-
wide. The elderly with HF have unique characteristics that
can distinguish them from other hospitalized elderly pa-
tients in terms of care needs. Demographically, it is ob-
served that they are older, aged more than 70 years and
there is a higher frequency of women, which is compatible
with the feminization of old age®!®%.

Age seems to be a major independent determinant of
heart failure®). The results showed a predominantly elderly
female profile, with multiple comorbidities, using several
medicines and mostly dependent. When comparing HF
and functional dependence, there was evidence that HF en-
hances the chance of dependence of the hospitalized elderly,
and this is mainly related to the female gender.

They are individuals dependent on nursing for self-
care. As in other studies®, the results showed that a large
number of requests are to carry out activities related to
hygiene and comfort, especially bathing. The elderly have
diminished physiological reserve, making them vulnerable
to situations of functional dependence, which can last be-
yond hospital discharge. The prevention of dependence or
its deterioration should be one of the foci of nursing actions.

"The nurse should consider that functional decline is not
an inevitable event and not inherent part of senescence. The
functional assessment to determine the degree of depen-
dence of the elderly at hospital admission enables a strategic
plan for assistance, with improving service for individual
care. In the elderly, evaluating the functional capacity and
the existence of functional loss predictors, such as HEF, is
a mandatory part of the systematization of nursing care.
Understanding the performance for ADL allows for not
only a broad vision of functional impairment for adequate
care planning, but also risk prevention and health problems.
In addition, the functional loss when this occurs may be
indicative of poor quality of life in these individuals.

It was not possible to verify what the impact of hospi-
talization has on the functional performance in hospitalized
elderly compared with medical discharge. In addition, there
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was no record of the functional class of the elderly in their
chart, and it was estimated at the time of evaluation based
on the New York Heart Association. Despite functional class
being a subjective indicator of HF associated with classi-
fication and interpretation bias, it is widely used both in
clinical practice and in research®. Added to the low num-
ber of admission cases for HF, these are limitations that
must be observed in future studies.

Nevertheless, through this study it was possible to un-
derstand the complexity of factors associated with depen-
dence in hospitalized elderly with regard to the presence
of HF. Functional decline is common in the lives of this
population, and carries with it several limitations. However,
it is believed that if they are well taken care of and directed,
elderly diagnosed with HF may be able to manage their life

and perform ADL with the maximum possible indepen-
dence. The evaluation of dependency is still a challenge in
health care and the impact of associated factors is not sufh-
ciently known. Therefore, assessing the level of dependence
during the hospitalization of elderly patients with HF is
mandatory for good nursing practices.

CONCLUSION

'The prevalence of functional dependence in elderly
hospitalized with HF was 95%, with the more compro-
mised ADL being bathing. HF is a predictor for depen-
dency in hospitalized elderly, increasing the chance of
functional loss by five times, the chance of functional de-
terioration by 3.5 times, and reducing the score of the Katz
Index by 0.794 points.

RESUMO

Objetivo: Identificar se a Insuficiéncia Cardiaca (IC) é um preditor de dependéncia funcional para as Atividades Bésicas de Vida Didria
(AbVD) em idosos hospitalizados. Método: Estudo epidemiolégico, observacional em corte transversal. Foram analisados os prontudrios
e feita avaliagio funcional através do Indice de Katz de 100 idosos em uma enfermaria geridtrica de um hospital universitirio. Para
verificar se a IC é um preditor de dependéncia funcional, foram feitas analises de regressio linear. Resultados: A prevaléncia de IC foi
de 21%, sendo que 95% destes, eram dependentes para as AbVDs. Banko foi a AbVD mais comprometida. A IC aumenta em 5 vezes a
chance de perda funcional (IC 95% 0,94-94,48), em 3,5 vezes a chance de piora funcional (IC95% 1,28-11,66; p < 0,02) e reduz em 0,79
pontos o escore do Indice de Katz (p < 0,05). Conclusdo: A IC ¢ um preditor de dependéncia para AbVDs em idosos hospitalizados,
que tendem a ser mais dependentes, principalmente para o banho.

DESCRITORES
Insuficiéncia Cardiaca; Idoso; Hospitalizagdo; Atividades Cotidianas; Banho.

RESUMEN

Objetivo: Identificar si la Insuficiencia Cardiaca (IC) es un pronosticador de dependencia funcional para las Actividades Bésicas de Vida
Diaria (AbVD) en ancianos hospitalizados. Método: Estudio epidemioldgico, observacional en corte transversal. Fueron analizadas
las fichas y hecha la evaluacién funcional mediante el Indice de Katz de 100 ancianos en una enfermeria gerlatnca de un hospital
universitario. Para verificar si la IC es un pronosticador de dependencia funcional, se hicieron andlisis de regresién lineal. Resultados: La
prevalencia de IC fue del 21%, siendo que el 95% de estos eran dependientes para las AbVDs. El bafio fue la AbVD mds comprometida.
La IC aumenta 5 veces la probabilidad de pérdida funcional (IC 95% 0,94-94,48) y 3,5 veces la probabilidad de empeoramiento
funcional (IC95% 1,28-11,66; p < 0,02); y reduce en 0,79 puntos el puntaje del Indice de Katz (p < 0,05). Conclusién: La IC es un
pronosticador de dependencia para AbVDs en ancianos hospitalizados, quienes tienden a ser més dependientes, especialmente para
bafiarse.

DESCRIPTORES
Insuficiencia Cardiaca; Anciano; Hospitalizacién; Actividades Cotidianas; Bafios.
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