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RESUMO

Introducéo: O envelhecimento produz alteragdes fisiologicas, anatomicas, comportamentais, sociais e culturais.
Indiscutivelmente, o enfermeiro especialista em reabilitacdo, assume cada vez mais um papel importante nos
cuidados prestados durante o envelhecimento, através da elaboracdo de planos de cuidados especializados que
maximizem a funcionalidade do idoso, capacitando-o para uma maior autonomia e independéncia no autocuidado,
incrementando desta forma a sua qualidade de vida. Nesta perspetiva, apresentamos o programa TEIA que se foca no
treino do equilibrio, da continéncia urinaria e a cognicao em idosos ativos.

Objetivo: Avaliar o impacto do programa de 12 semanas, em idosos ativos institucionalizados, sobre o estado de
equilibrio, cognicado, sintomatologia de incontinéncia urinaria e qualidade de vida.

Método: Estudo quasi-experimental, antes-depois, com grupo de controlo. Amostra total de 30 idosos, 16 no grupo
de programa e 14 no grupo de controlo. Foram aplicados varios instrumentos de avaliacdo funcional, na versao
portuguesa, nomeadamente: Falls Efficacy Scale Internacional (FES I); Teste de Tinetti; Escala de Equilibrio de Berg
(EEB); Teste Timed Up and Go (TUG); International Consultation on Incontinence Questionnaire - Short Form (ICIQ-
SF); Indice de Lawton-Brody; Escala Geriatrica de Depressdo de 15 questdes (GDS15); Teste de Declinio Cognitivo de
6 itens (6CIT); e Questionario de vida associado a salde (SF-36).

Resultados: Os idosos do grupo de programa melhoraram no equilibrio, estatico e dinamico, no medo cair e na
execucao da marcha (Tinetti, Z=-3,126; p=0,002; EEB, Z=-3,304; p=0,001; FES I, Z=-3,059; p=0,002 e TUG, Z=-3,516;
p=0,0001). Trouxe-lhes beneficios no desempenho da cognicédo (6CIT, Z=-3,088; p=0,002) e na percecao da qualidade
de vida associada a incontinéncia urinaria (ICIQ-SF, Z=-2,680; p=0,007).

Conclusdo: A implementacao do Programa TEIA traduz-se em ganhos significativos para a salde dos idosos,
melhorando o equilibrio, a competéncia dos mUsculos do assoalho pélvico e no desempenho da cognicdo potenciado
a qualidade de vida dos participantes.

Descritores: Envelhecimento, Equilibrio, Incontinéncia Urinaria, Cognicdo, Enfermagem de Reabilitacao

RESUMEN

Introduccién: El envejecimiento produce alteraciones fisioldgicas, anatomicas, comportamentales, sociales y
culturales. Indiscutiblemente, el enfermero especialista en rehabilitacion, asume cada vez mas un papel importante
en los cuidados prestados durante el envejecimiento, a través de la elaboracion de planes de cuidados especializados
gue maximicen la funcionalidad del anciano, capacitandolo para una mayor autonomia e independencia en el
autocuidado, incrementando de esta forma su calidad de vida. En esta perspectiva, presentamos el programa TEIA
gue se enfoca en el entrenamiento del equilibrio, de la continencia urinaria y la cognicion en ancianos activos.

Objetivo: Evaluar el impacto del programa de 12 semanas, en ancianos activos institucionalizados, sobre el estado
de equilibrio, cognicion, sintomatologia de incontinencia urinaria y calidad de vida.

Método: Estudio cuasi-experimental, antes-después, con grupo de control. Muestra total de 30 ancianos, 16 en el
grupo de programay 14 en el grupo de control. Varias herramientas de evaluacion funcional se aplicaron en la version
portuguesa, a saber: Falls Efficacy Scale Internacional (FES I); Prueba de Tinetti; Escala de Equilibrio de Berg (EEB);
Prueba Timed Up and Go (TUG); Internacional Consultation on Incontinence Questionnaire - Short Form (ICIQ-SF);
indice de Lawton-Brody; Escala Geriatrica de Depresion de 15 preguntas (GDS15); Prueba de Declinacion Cognitiva de
6 elementos (6CIT); y Cuestionario de vida asociado a la salud (SF-36).

Resultados: En el caso de los ancianos del grupo de programa mejoraron en el equilibrio, estatico y dinamico, en el
miedo a caer y en la ejecucién de la marcha (Tinetti, Z=-3,126; p=0,002; EEB, Z=3,304; p=0,001; FES I, Z=-3,059;
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p=0,002 e TUG, Z=-3,516; p=0,0001). Les traen beneficios en el desempeiio de la cognicion (6CIT, Z=-3,088; p=0,002)
y en la percepcion de la calidad de vida asociada a la incontinencia urinaria (ICIQ-SF, Z=-2,680; p=0,007).

Conclusion: La implementacion del Programa TEIA se traduce en ganancias significativas para la salud de los ancianos,
mejorando el equilibrio, la competencia de los mUsculos del piso pélvico y en el desempeiio de la cognicién potenciada
la calidad de vida de los participantes.

Palabras clave: Envejecimiento, Equilibrio, Incontinencia Urinaria, Cognicion, Enfermeria de Rehabilitacion

ABSTRACT

Introduction: Aging produces physiological, anatomical, behavioral, social and cultural changes. Arguably, the
specialist nurse in rehabilitation, assumes an increasingly important role in the care provided during the aging process,
through the elaboration of specialized care plans that maximize the functionality of the elderly, enabling them to
have greater autonomy and independence in self-care, such that they can have a better quality of life. In this work,
we present the TEIA program that focuses on the training of balance, urinary continence and cognition in active
elderly.

Objective: To assess the impact of the 12-week program on institutionalized elderly individuals on the state of
balance, cognition, symptoms of urinary incontinence and quality of life.

Method: Quasi-experimental study, before-after, with control group with a total sample of 30 elderly people, 16 in
the program group and 14 in the control group. Several functional evaluation instruments were applied in the
Portuguese version, namely: Falls Efficacy Scale International (FES I); Tinetti's test; Berg Balance Scale (BBS); Timed
Up and Go Test (TUG); International Consultation on Incontinence Questionnaire - Short Form (ICIQ-SF); Lawton-Brody
Index; Geriatric Depression Scale of 15 questions (GDS15); Cognitive Decline Test of 6 items (6CIT); and Health-
related Life Questionnaire (SF-36).

Results: Seniors in the program group improved their static and dynamic balance, fear of falling and gait execution
(Tinetti, Z=-3,126, p=0,002; BBS, Z=-3,304, p=0,001; FES |, Z=-3,059, p=0,002; and TUG, Z=-3,516, p=0,0001).
Additionally, the program brought them benefits in the performance of cognition (6CIT, Z= -3,088, p=0,002) and in
the perception of quality of life associated with urinary incontinence (ICIQ-SF, Z=-2,680, p=0,007).

Conclusion: The implementation of the TEIA Program led to significant gains on the health of the elderly population,
improving the balance, competence of the pelvic floor muscles and the performance of cognition, resulting in
enhanced the participants’ quality of life.

Keywords: Aging, Balance, Urinary Incontinence, Cognition, Nursing Rehabilitation.

INTRODUCTION

Improving the quality of life in old age is one of the
biggest challenges of our time. But aging with quality
of life requires measures and interventions that allow
the elderly to be integrated into society, family,
institutions, with the means of subsistence and
necessary support. It is noteworthy that health care and
social support are as important as the active
participation of the individual to achieve this goal("2),

Given the demographic trend of the Portuguese
population, characterized by an increase in human
longevity and a decrease in birth rates®4, it is
necessary to adapt the care we provide throughout life,
especially the specific care in old age where
Rehabilitation nursing has a fundamental role, not only
in the creation of scientific evidence to support the
elaboration of specific and specialized care plans, but
also in their execution.

To achieve this purpose, it is essential to understand
that aging can lead to the deterioration of various
physiological capacities (such as muscle strength,
aerobic  capacity, neuromuscular  coordination,
flexibility, among others) which in turn can lead to
decline of physical and mental performance, with
consequences for the quality of life, well-being and

self-care performance, activities of daily living and
instrumental activities of daily living®.

Thus, the concept of functional capacity has attracted
a growing concern to health professionals, especially
rehabilitation nurses, permanently looking for
strategies to improve and/or maintain the functional
abilities of the elderly people.

Aging is part of the life cycle and as such, it is logical
to value it, essencially because it is an opportunity for
a enriched society. Aging is often related to the decline
of physical and mental faculties, an aspect that
associates it with a negative image, which should be
avoided at all costs, similarly associated with diseases,
loss of autonomy and independence and the consequent
withdrawal from social roles®.

Aging cannot be seen as a process of only losses, being
possible through the action of behavioral, social,
economic and environmental interventions, people can
actively age by living longer years with a better quality
of life, reducing their dependence and enhancing their
autonomy?9,

The ability to preserve and/or enhance autonomy and
independence, increasing the quality of life, in the
elderly, is related to the surveillance of health status,
the type of health care experienced, the environments
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in which they live, as well as the adoption of
lifestyles'?,

In the last EVITA System report of Doctor Ricardo Jorge
National Health Institute Instituto Nacional de Saude
Doutor Rivardo Jorge), the injury mechanisms that most
contributed to the number of Domestic and Leisure
Accidents (DLA) are falls (68.7%), standing out in a
pronounced manner as the biggest cause of DLA. It is
emphasized that the group with the highest occurrence
of falls are female aged 75 years-old or over(,

According to Swift and Iliffe (2014) there are some risk
factors that may contribute to falls in the elderly
people, namely: history of falls; postural instability;
mobility problems; balance problems; continence
problems; cognitive impairment; health problems;
medication;  syncope  syndrome; and  visual
impairment('?, It appears that changes in balance,
urinary continence and cognition are determinant for
the occurrence of falls in seniors.

There are several evidence that support the beneficial
effects of balance training, such as: the reduction in
fear of falling; the reduction in the number of falls; the
improvement of balance performance; improving gait
execution, resulting in increase of life quality('>'3),

Associated with the advantages of balance training,
training the pelvic floor muscles in situations of urinary
incontinence is essential. Urinary incontinence can be
a very limiting symptom. The fact that the elderly may
have, for example, urge urinary incontinence, obliges
them to have a quick physical response to reach the
toilet before the loss of urine occurs. This type of
situation can lead to loss of balance and consequently
to falls16-18),

Cognition and motor control are closely related, body
movement in general is not performed in the absence
of intention, so cognitive processes are essential for
motor control®'?, playing a vital role in daily life
activities and in instrumental activities of daily living,
as well as in the combination of various activities of
daily living and instrumental activities of daily living in
parallel@9,

The construction of the TEIA Program in active elderly
people took into account these three variables, body
balance, urinary continence and cognition. Considering
the components that it integrates, this program is
essential to strengthen the functionality of the elderly,
enabling them to preserve their independence and
autonomy. In this sense, this study aims to evaluate the
impact of the implementation of the TEIA program on
the state of balance, symptoms of urinary incontinence,
cognition, and quality of life in active institutionalized
elderly people.

METHOD

This was a quasi-experimental, before-after, control
group study. Lasting 12 weeks, the program group had
two weekly sessions of balance training and pelvic floor
muscle training and one weekly session of cognitive
stimulation interspersed (Figure 1) and the control
group was not subjected to the intervention.

The sampling technique used was non-probabilistic,
accidental. The inclusion criteria were: individuals over
65 years-old, with preserved gait and institutionalized.
Exclusion criteria: individuals with: (i) mental illness
that limited the understanding of the object of study,
as well as the content of the program sessions; (ii) or
with comorbidity that prevents physical exercise.

Authorization was obtained from the two institutions,
the Armed Forces Social Action Institute (Instituto de
Acdo Social das Forcas Armadas - 1ASFA) - Porto Social
Support Center (Centro de Apoio Social do Porto - CASP)
and the Santa Casa da Misericordia do Porto - Home of
Nossa Senhora da Misericordia. In this study, all ethical
and deontological requirements regarding scientific
research were met and guaranteed.

A total of 32 institutionalized elderly people
participated in this study, having been divided into a
program group and a control group, 17 and 15,
respectively. There was one dropout in the program
group and one death in the control group. At the end of
the study the program group had 16 participants and
the control group had 14 participants (Figure 2).
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Figure 2 — Sample of study.

To assess the impact of the TEIA Program, a registration
survey was constructed based on the variables
operationalized in the table (Table 1).

treatment and statistical analysis was IBM® SPSS®
Statistics version 24.

RESULTS AND DISCUSSION

The total sample (n=30) was characterized by an
average age of 83.3 years-old, the median of 84 years.
Age ranged from 67 years-old to 93 years-old, with a
standard deviation of 6.32 years, with an equal
representation between gender, 50% men and 50%
women, both in the sample and in the groups.
Regarding marital status, the most representative
groups are married and widowed, either in the sample
(40% married and 43.3 widowed) or in the groups
(program group - 43.8% married and 43.8% widowed;
control group - 35.7% married and 42.9% widowed).
Regarding educational qualifications, the one with the
greatest representation in the sample was the 1st cycle
(40.0%), followed by the 3rd cycle (30.0%). In the
groups, the trend was the same (Table 2).

Variables Dimensions
. . Age; sex; marital status;
Sociodemographic .
education.
Blood Pressure (BP); Heart rate
(HR); Anthropometric

Physiological measures

measurements (weight, height
and BMI)

Clinical data

History of chronic disease(s)

Perception of quality of
life  associated  with
urinary incontinence.

International Consultation on
Incontinence Questionnaire -
Short Form (ICIQ-SF)?2

Fear of Falling
Assessment.

Falls Efficacy Scale

International (FES )23

Balance changes

Tinetti Test?¥; Berg Balance
Scale (BBS)® Time Up and Go
Test (TUG)®@®)

Independence in IADL

Lawton- Brody’s index@”)

Sociodemographic AREEL Lemi)| Total of
characteristics ey G sample
(PG) (CG)
n % n n n %
Participants 16 |53.3 | 14 | 46.7 | 30 100
83 83 83
Average Age (o -- --
ge Age (o) (5.56) (7.32) (6.33)
s Female 8 50.0 7 50.0 | 15 | 50.0
ex
Male 8 50.0 7 50.0 15 50.0
Single 0 0 2 14.3 | 2 6.7
Married 7 43.8 5 35.7 12 | 40.0
Marital
status | Separated/ |, |, 5 4 | 74 | 3 | 100
Divorced
Widowed 7 43.8 6 42.9 13 | 43.3
1st Cycle 5 |31.3| 7 |50.0] 12 | 40.0
2nd Cycle 4 25.0 1 7.1 5 16.7
Education 3rd Cycle 5 31.3 4 28.6 9 30.0
Secondary 1 6.3 0 0.0 1 3.3
Higher 1 63| 2 [143] 3 [10.0
education

Depressive state

15-question Geriatric
Depression Scale (GDS15)?®

Cognition

6-item Cognitive Decline Test
(6CIT)@

Perception of quality of

Table 2 - Sample Characterization

Analysis of the implementation of the TEIA Program

Before the program

life associated
health

Health Associated Life

U Questionnaire (SF-36)G0

Table 1 - Harvesting Variables and Instruments

Descriptive and inferential statistical analysis was
performed, using parametric tests, namely the Student
t-test, for inter-subject assessment and the Paired
Samples t-test for intra-subject analysis, and in certain
cases, the respective non-parametric tests, the Mann-
Whitney and the Wilcoxon test. The level of significance
adopted was 0.05@". The software used for data

In the evaluation carried out before the program, it was
found that in all variables, except the mean body mass
index (BMI) and the perception of quality of life
associated with health in the physical performance
dimension, the p value had a value greater than 0.05,
meaning that there were no statistically significant
differences between the program and control groups,
inferring the similarity of the groups.

After the program

About Physiological Measurements: in the program
group, from the 1%t to the 2" assessment, the mean



systolic value of 139 mmHg changed to a value of 127
mmHg and the mean diastolic value went from 77
mmHg to 72mmHg. The average heart rate of 81 bpm
increased to 74 bpm.

In the program and control group, there was an average
weight of 73,069 kg and 68,585 kg, respectively, in the
15t evaluation. In the 2" evaluation, the average weight
changed to 72,025Kg in the program group; and
70,000Kg in the control group.

These differences in values were reflected in the BMI
value. In the 1%t evaluation, the program group had a
value of 28.30 and in the 2" evaluation a value of
27.93. The control group, in the 1st evaluation had a
value of 25.39 and in the 2" evaluation a value of
25.89.

These changes in weight and consequently in the value
of BMI led to a repositioning regarding the
categorization of BMI, there was a variation in the
number of people in the program group, which changed
from the obese grade | category to pre-obese, that is,
in the 15t assessment 43.8% were pre-obese and 31.3%
were obese class |. In the 2™ assessment, the
percentage of pre-obese individuals rose to 56.3% and
the percentage of class | obese individuals rose to
18.8%. In the control group, in the 1t assessment, 50%
were pre-obese, 41.9% normal and 7.1% grade | obese
and in the 2" assessment 42.9% pre-obese, 35.7%
normal and 21.9 % obese class I.

In the intra-subject analysis, in the program group, all
physiological measures had a decrease, with
statistically significant changes for blood pressure
values, systolic value (t (15) =4.522; p=0.0001) and
diastolic value (t ( 15) =2.698; p=0.017); heart rate (t
(15) =3.335; p=0.005); weight (t (15) =2.427; p=0.028)
and BMI (t (15) =2.318; p=0.035). The same is not true
in the control group, since in the variables blood
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pressure (diastolic and systolic) and heart rate the op
value is greater than 0.05, so there were no statistically
significant changes in their values from the 1st to the
2nd assessment (t (13)=-2.649; p=0.020). In relation to
the BMI (t(13)=-2.370; p=0.034), in this group, there
were statistically significant changes, but with an
opposite tendency to the program group. When the
inter-subject evaluation was performed, it was found
that there were no statistically significant changes.

On the perception of quality of life associated with
urinary incontinence (ICIQ-SF): The average score of
the 1%t evaluation in the program group, compared to
the 2" evaluation, decreased significantly, from an
average value of 4.19 points to a value of 2.44 points.
In the control group, there was an increase in the mean
value from 4.93 points to 6.50 points. In this variable,
as the distribution is not normal, the Wilcoxon test was
used and it was found that there were statistical
differences from the 1%t to the 2nd evaluation, either
for the program group (Z=-2.680; p=0.007) or for the
control group (Z=-2.375; p=0.018). When the inter-
subject analysis was performed, it was found that there
were statistically significant differences between the
program group and the control group regarding the 2nd
evaluation (U=44,000; p=0.004) (Table 3).

About Cognition (6CIT): The mean score in the program
group went from 7 to 4 points, the maximum values
from 19 to 14 points and the standard deviation from 6
to 5 points. In the control group, the average score
went from 5 to 7 points, maintaining the maximum
value and standard deviation. In the intra-subject
evaluation, it was found that in the program group
there were statistically significant differences (Z=-
3.088; p=0.002) but in the control group there were no
statistical differences (Z=-1.901; p=0.57). In the inter-
subject evaluation, it was verified that there were no
statistical differences (U=72.500; p=0.101) (Table 3).

PG (n=16) CG (n=14) p value
Variable Outcomes 15t nd I? value ) 15t 2nd I? value ) beth/een
evaluation| evaluation 1**and 2° evaluation| evaluation 1**and 2° roups
evaluation evaluation | 8"OUP
Perception of
quality of life
associated with ICIQ-SF
urinary Max: 21 g'gg é'gg 0.007 g'jg 6.50 (5.26) | 0.018 | 0.004
incontinence Min: 0 (5.09) (5.02) (5.48)
Average score
(o)
Cognition 6CIT 7 356 5
Average score Max:28 ) 0.002 6.79 (7.13) 0.573 0.101
L (6) (4.99) (7)
(o) Min: 0

Table 3 - ICIQ-SF and 6 CIT score results.

About Fear of Falling (FES-1) and Balance (Tinetti Test,
Berg Balance Scale, Timed Up and Go Test): With regard
to the variable “fear of falling” analyzed using the FES-
| scale, in the program group, the initial average score
was 75 points and the final 85 points, and in the control
group the average score increased from 82 points to 78

points. When performing the intra-subject analysis, it
was found that in the program group there were
statistical differences between the 1st evaluation and
the 2nd evaluation (Z=-3.059; p=0.002), whereas in the
control group there were no statistical differences (Z=-
2.366; p=0.18). There were also no statistically
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significant differences between groups after program
implementation (U=111,000; p=0.966).

Regarding the balance assessment, as shown in table 4,
in the program group in the 15t assessment the average
score was 23 points, passing in the 2" assessment to 26
points. In the control group, the average score was 24
points, rising to 23 points in the 2" assessment.
Analyzing the Tinetti Test score, in the intra-subject
evaluation, taking into account its total value, it was
found that there were significant differences between
the 15t and 2"¢ evaluations, in the program group (Z=-
3.126; p=0.002), but not in the control group (Z=-2.271;
p=0.23). In the inter-subject evaluation, it was found
that in the 1st evaluation there were no differences
between the groups (U=101,000; p=0.667), but in the
2" evaluation, there were statistically significant
differences between the program group and the control
group (U=60,000; p=0.031).

The Berg Balance Scale score in the program group went
from an average of 44 points to an average of 49 points.
The control group went from 42 points to 39 mean
points. There was also a change in the mode of scores
from the 15t to the 2" assessment, in the program group
it went from 50 to 52 points, in the control group it
went from 49 to 42 points. Transposing to the intra-

subject assessment, it was found that there were
statistically significant differences, both for the
program group (Z=-3.304; p=0.001) and for the control

group (Z=-3.203; p=0.001). In the inter-subject
evaluation, it was found that there were also
statistically significant differences in the 2"
evaluation, confirmed by the Mann-Whitney test

(U=36,000; p=0.001) (table 4).

Regarding the time needed to perform the Timed Up
and Go test, it was found that in the program group an
average value of 20.16 sec., a maximum value of 44.17
sec. and a minimum value of 9.74 sec., the average
value was 16.66 sec., a maximum value of 40.20 sec.
and a minimum value of 7.71 sec. In the control group,
it went from an average value of 20.66 sec. to 24.07
sec., the maximum value increased from 44.19 sec. for
45.20 sec. and the minimum value of 11.39 sec. to
12.27 sec. In the intra-subject evaluation, it was found
that there were statistically significant differences
from the 1%t to the 2" evaluation, either in the program
group (Z=-3.516; p=0.0001) or in the control group (Z =-
3.296; p=0.001). In the inter-subject evaluation, it was
found that there were statistically significant changes
in the 2" evaluation (U=55,000; p=0.017) (Table 4).

PG (n=16) CG (n=14) p value
a
Variable Outcomes 1st 2nd p value qst 2nd p value between
' : 15t and 2" ' : 15t and 2" th
evaluation | evaluation . evaluation | evaluation . €
evaluation evaluation | groyps
Tinetti’s
test 23 25.88 24 23.07
0.002 0.231 0.031
Balance Max: 28 4) (3.01) 4) (4.34)
Min: O
Average BBS 44 49.00 42 39.00
score Max:56 ) 0.001 : 0.001 0.001
() Min: 0 (7) (6.46) (8) (8,73)
TUG Test 20,16 16.67 20.60 24.07
Seg. (9,93) (9.68) 0.0001 (9,49) | (11.31) 0.001 0.017
Fear of
falling FES I
Average | Max:100 ZZ (?Z';z) 0.002 gg (gg'%) 0.018 0.984
score Min: 0 (24) . (28) .
(o)

Table 4- Results for the Tinetti Test, Berg Balance Scale, Timed Up and Go Test and FES-I.

In the analysis of Independence in instrumental
activities of daily living (Lawton-Brody Index): For the
Lawton-Brody Index score, the mean values remained
from the 1t to the 2" assessment in both groups.
Analyzing each item of the scale, for the program
group, it was found that, in the item “Taking care of
the house”, 37.5% “Taking care of the house without
help” and maintained a score in the 2" evaluation; in
the answer "l do everything except heavy work”, from
12.5% it went to 18.8%, and in the answer "l do light
tasks”, from 43.8% went to 37.5% in the 2" evaluation.
In the item "Preparing food", 50% went to 62.5% in the

answer "l plan, prepare and serve my meals without
help” and 37.5% went to 25% in the answer "l prepare if
you give the ingredients”. In the item “Going shopping”,
43.8% said they were “unable to go shopping” and in
the 2nd evaluation it decreased to 37.5%; in the answer
“do the shopping accompanied” from 18.8%, it went up
to 25%. In the item "use of transport” it was found that
25% went to 18.8% in the answer "I need follow-up” and
in the inverse proportion, from 18.8% went to 25% in
the answer "l only take a taxi”.

In this variable there were no statistically significant
differences either in the intra-subject or inter-subject



assessment. This evidence is confirmed by the intra-
subject analysis, where there were no statistically
significant differences from the 1%t to the 2™
evaluation, in the program group (Z=-1.633; p=0.102)
and in the control group (Z=-1.342; p=0.180) and
accordingly, in the inter-subject evaluation there were
also no statistical differences between the 2nd
evaluation (U=99.500; p=0.608).

On Depressive State (15-question Geriatric Depression
Scale): The program group had an average of 4 points,
either in the 1%t or 2" evaluation. Through the
frequency of cumulative percentages, it was found that
the number of participants within the cutoff points of
0-5 points, in this group, increased from 56.3% to 68.8%,
from the 15t to the 2™ assessment. The control group
had an average score of 5 points in the 15t assessment
and increased to 6 points in the 2nd assessment. In this
variable, in the intra-subject evaluation, according to
the Wilcoxon test, there were no statistical differences
in the program group (Z=-1.121; p=0.262), and in the
control group there were statistical differences (Z=-
2.232; p=0.026), since there was an increase in the 15-
question Geriatric Depression Scale. In the inter-
subject evaluation, it was found that there were no
statistically significant differences between the groups
in the 2" evaluation (U=71.500; p=0.091).

From the analysis of the Perception of Health-
Associated Quality of Life (SF-36 Health-Associated Life
Questionnaire): When we grouped the dimensions of the
SF-36 Health-Associated Life Questionnaire into
physical component (physical function, physical
performance, pain and health in general) and in the
mental component (vitality, social function, emotional
performance and mental health), it was found that in
the sample, there was a variation from the 1 to the 2"
assessment. The average value of 54% went to 66% for
the physical component, and in the mental component,
it went from an average value of 68% to 78%. In the
inter-subject evaluation, we can affirm that there were
statistically significant differences, in the program
group, either in the physical component (Z=-3.077;
p=0.002), or in the mental component (Z=-2.552;
p=0.011). In the control group there were no
differences in the physical component (Z=-1.454;
p=0.146), and in the mental component there were
statistical differences, but in the opposite direction,
that is, there were losses (Z=-2.805; p=0.005). In the
inter-subject evaluation, it was verified that there
were differences between the groups in the mental
component in the 2nd evaluation (U=62,000; p=0.038)
that did not exist in the 1t evaluation (U=103,500;
p=0.728). In the physical component there were no
statistically significant differences between the groups,
neither in the 15t (U=95.500; p=0.498) nor in the 2
assessment (U=81,000; p=0.208).

Inter-subject evaluation (1%t evaluation)

With regard to the inter-subject evaluation in the 1
evaluation, it is important to point out some data.

Regarding the distribution of the gender variable,
either in the total sample or in the two groups that
constitute it, the distribution was equal and with a
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representation of 50% for each of the genders, unlike
most studies where there was a greater representation
of the female gender®#+ 3% as well as, in the Portuguese
population, between the age group 80-84 years-old, the
average age in our study, where about 62% of the
population is female®.

As for marital status, they are married and widowed
with greater expression, followed by separate/divorced
and single marital status in both study groups,
analogous to the study by Possamai Menezes et al.(?,
The distribution of educational qualifications showed
that 50% or more of the participants in both groups had
educational qualifications higher than the 15t cycle,
coinciding with another study®©?.

Regarding the other variables, in the inter-subject
analyzes in the 1st assessment, confirmed with the
respective statistical tests, it was found that the groups
did not have statistically significant differences, except
for the BMI value and the physical performance
dimension of the life questionnaire associated with
health SF-36. This allowed us to conclude that the
groups before the implementation of the TEIA program
were very equivalent, thus contributing to guarantee
the internal validity of the study. Given that the more
similar the program and control groups are in
recruitment and the more these similarities are
confirmed by the tests of the 1st assessment, the more
effective this control will be®",

Intra-subject evaluation (program group)

There were several findings that met with the
implementation of the program, namely: the reduction
in blood pressure, the decrease in heart rate, the
decrease in weight and consequently the BMI and
repositioning in the BMI categories. As well as the
change in the perception of quality of life associated
with urinary incontinence; the decrease in fear of
falling; better balance performance; improvement in
cognitive aptitude and variation in the perception of
health-related quality of life.

The systolic and diastolic value, in the program group,
suffered a statistically significant decrease. Based on
the norm on arterial hypertension defined by the
General Directorate of Health, 2013, the systolic values
changed from a high normal classification to a normal
classification. The diastolic values, on the other hand,
maintain an optimal classification®”). The value of heart
rate at rest from the 15t to the 2" evaluation decreased,
this finding is in agreement with the relationship that
exists between the effect of physical activity and the
decrease in HR at rest©®,

Now approaching the assessment of weight and BMI, it
was found that in the intra-subject assessment of the
program group there was weight loss, on average of 1kg
and consequently the BMI also decreased, leading to a
repositioning of the BMI category. Although this average
value maintains this sub-sample in the pre-obese
category, it is noteworthy that there was a variation in
the number of people who went from the obese grade |
category to pre-obese. Once again, the relationship
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between physical activity and the reduction in weight
and BMI was proven®39,

The perception of quality of life associated with urinary
incontinence was assessed through the International
Consultation on Incontinence Questionnaire - Short
Form; it was found that there was a decrease in the
mean score of the questionnaire. Contributing to this
score reduction was the tendency of score decrease in
all the questions in the questionnaire that contribute to
the final score. This variation in results can be
attributed to the analysis that was carried out to
question 6, in the first assessment, which in this way
allowed us to understand which types of urinary
incontinence were more frequent, in the sub-sample,
and thus adapt to more effective strategies to reduce
the frequency, the quantity and impact of urinary
incontinence, proving the relationship between pelvic
floor muscle training and behavioral therapy as
predictors of improved quality of life associated with
urinary incontinence“%41,

Analyzing now the Falls Efficacy Scale | score, it was
found that there were differences between the 15t and
2" assessment in the program group, with the average
score increasing. Through these values, it was found
that the fear of falling decreased, since the participants
are more confident in performing the 10 tasks that the
scale includes, thus enhancing the association between
balance training and fear of falling®®> 42,

The scores of the Tinetti test, Berg Balance Scale and
Timed Up and Go test also changed from the 1°t to the
2" assessment. In the Tinetti Test and in the Berg
Balance Scale, the average score increased and the
mode of the scores was also in favor of the trend
towards an increase in the score. The average time of
the Timed Up and Go test decreased from the 1t to the
2" assessment. Through these results, we can attest
that program group participants improved mobility and
consequently improved gait, balance, static and
dynamic performance, which may be a predictor of
decreased risk of falling in the elderlyG"3343),

When analyzing the performance of the participants in
relation to the execution of instrumental activities of
daily living, it was found that there were no statistically
significant differences between the 1% and 2nd
assessments, and the average score of the Lawton-
Brody Index remained. However, in the analysis of the
score variation for each item in the Index, it was found
that there were statistical differences in the responses
to the items "Taking care of the house”, "Preparing
food", "Going shopping™ and "Use of transportation”, or
that is, the answers that confer greater independence
had an increase from the 1%t to the 2"¢ assessment. The
above leads us to infer that the participants felt more
confident in performing domestic tasks, such as taking
care of the house and preparing food, as well as going
abroad.

The relationship between fear of falling, quality of life
and performing instrumental activities of daily living
was established in the studies by Jahana and Diogo,
2007 and Fhon et al., 2012. Effectively, the TEIA
Program contributed to reducing the fear of falling, but
despite the fact that the average score did not change,

it was evident that in certain instrumental activities of
daily living there was an improvement in the confidence
to perform them, namely, in the instrumental activities
mentioned above. Similar results have been obtained in
other studies®+43),

Also, in the analysis of the 15-question Geriatric
Depression Scale, it was found that there were no
statistical changes in the intra-subject analysis. It was
found that in the program group, the mean score of the
participants remained in the cohort points suggestive of
“no depressive symptoms”. Allied to this data was the
fact that there was an increase in the percentage of the
number of participants, who moved to this
classification.

The fear of falling and the frequency of falls can make
the elderly person more anxious and more depressed,
therefore it leads to social isolation, decreased physical
activity, spending more time sitting or lying down,
impairing mobility and independence in self-care. We
have already verified with the implementation of the
TEIA Program, the participants reduced their fear of
falling and this factor can be reflected in depressive
symptoms#4-46),

The decay of cognitive function can lead to an increase
in the number of falls in the elderly population, and for
this reason, cognitive stimulation was included in the
structure of the TEIA Program. The average score of the
6-item Cognitive Decline Test scale, from the 15tto the
2" assessment in the program group, decreased,
suggesting better cognitive performance, which means
that the implementation of a cognitive stimulation
program for the elderly population contributes to a
better performance in cognitive functions©?.

Guszman et al., 2015 established the relationship
between fear of falling and cognition, that is, when the
first increases, the second is declining, with an intrinsic
relationship between cognition and the level of physical
activity, which can lead to limited mobility, meaning,
mobility is affected by cognition if it limits physical
activity). The TEIA Program was shown to improve
confidence, mobility, gait performance and balance,
leading to a reduction in fear of falling. It also improved
the performance of cognition, soon the cognitive
functions, namely those related to the fear of falling,
prospered. The relationship between the training of
cognition and the fear of falling was evidenced.

It was our intention to understand how the TEIA
Program interfered with the quality of life associated
with the health of the participants. Through the scores
of the SF-36 Health Associated Life Questionnaire, in its
various dimensions, it was found that in the intra-
subject evaluation of the program group, there were
statistically significant differences, both in the physical
component (physical function, physical performance,
pain and general health) or in the mental component
(vitality, social function, emotional performance and
mental health). The aforementioned, proves that the
TEIA Program had a positive implications for the quality
of life of the participants®'48),

Regarding the intra-subject evaluations of the program
group, it was validated that the TEIA Program
introduced statistically significant changes in the



quality of life associated with urinary incontinence,
fear of falling, balance performance, whether static or
dynamic, mobility, gait, in some instrumental activities
of daily living, in depressive symptoms, cognitive
function and health-related quality of life. In all these
variables, there was an improvement in their
performance, which translates into better physical and
mental performance, as well as benefits in the
perception of quality of life. Training allowed for
secondary gains, such as the decrease in tension values,
heart rate, weight and BMI.

Inter-subject evaluation 2" assessment

With regard to the inter-subject assessment, after the
implementation of the TEIA Program, it was found that
in the perception of quality of life when it is associated
with urinary incontinence, there were statistically
significant differences, findings in agreement with the
study by Berlezi et al., 2013“) showing again the
relation between pelvic floor muscle training and
behavioral therapy, and the perception of quality of life
associated with urinary incontinence.

Regarding the assessment of fear of falling, it was found
that although there was a decrease in fear of falling
after the implementation of the TEIA Program in the
program group, there were no statistically significant
differences between the program group and the control
group, a very similar result to that found in other
studies®'#2) this fact may be related to the sample
size.

When examining the scores of the Tinetti test, Berg
Balance Scale and the running time of the Timed Up and
Go test, it was found that there were statistically
significant differences. We can conclude that the TEIA
Program, in its balance training component, managed
to improve static and dynamic balance, mobility, gait,
stability in walking, which indirectly produced a
decrease in the risk of falling in agreement with the
findings of other studies('33342  contributing to the
evidence of the relation between balance training and
decreased risk of falls in the elderly people.

In the assessment of dependence on instrumental
activities of daily living and depression, it was validated
that there were no differences between groups. In a
study on cognitive stimulation by Apostolo et al., 2011
findings were the same, although they showed gains in
the intra-subject evaluation in the program group, as
happened after the implementation of the TEIA
Program('", attributing this data to the sample size.

In the cognition variable, despite the statistically
significant differences, in the intra-subject evaluation
in the program group, it was found that there were no
statistically significant gains between the groups. We
can infer that this analysis may be related to the fact
that the sample is small to support this difference. No
studies were found that used only the 6-item Cognitive
Decline Test scale, in order to relate the results.

The statistically significant differences observed in the
intra-subject assessment, regarding the perception of
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quality of life associated with health, were not
confirmed in the inter-subject assessment for the
physical component. It’s different evidence to what
was found in the study by Kyrdalen et al., 2013, in
which there were differences between groups in the
physical component, but not in the mental
component®h,

In short, the 2" evaluation showed intergroup
differences in the perception of quality of life
associated with wurinary incontinence, in balance
performance, in gait, in the perception of quality of life
associated with health in the mental component. There
were no statistically significant changes in the cognition
variable, which may be related to the fact that the
study sample was small.

CONCLUSION

Aging enriches the Human Being with life experiences,
increased resilience and the capacity to face the
vicissitudes that arise. But aging also brings about the
maturation of organs and consequent physiological and
anatomical changes in the body, which may or may not
translate into dependence and/or loss of autonomy.
These alterations can interfere with the gait behavior,
the speed of postural changes, the ability to adopt
compensatory mechanisms for maintaining balance, the
balance performance, the competence of the pelvic
floor muscles and the performance of cognition.

The TEIA Program was designed to contemplate several
dimensions, from balance training, pelvic floor muscle
training to cognitive stimulation. We found that these
three dimensions, if worked together, produce positive
effects on the life quality, correlating to a reduction in
the falls risk, favoring independence, low levels of
dependence and the autonomy in the elderly.

The implementation of this program, not only gave
contribution to the elderly population, helping to raise
their functional potential, but also to the nursing
community, namely, to rehabilitation nurses. The
rehabilitation nurse has a important role in adopting
attitudes that promote active aging, as they optimize
the functional potential, promote independence and
autonomy, increasing elderlies quality of life, as
strengthen physical and mental skills that make it
possible to overcome the limitations of that aging
produces, which makes it possible to rationalize human
and financial resources.

Being TEIA Program a specific physical activity and
behavioral program for the three dimensions already
described, it was found that its implementation allowed
for primary and secondary gains. As secondary gains, it
was found that teaching and awareness of breathing
times as the constituent part of balance training
sessions, allowed to increase aerobic capacity and
tolerance to cardiovascular effort, causing a decrease
in the mean value of blood pressure and heart rate.

Another secondary gain was weight loss, probably
related to the continued practice of physical activity.
Participants in the program group lost an average of one
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kilogram and consequently decreased their body mass
index value. Another secondary factor is related to
quality of life, which generally improved, as it was
found that there were statistical differences in the
perception of quality of life associated with health in
the mental component.

As primary gains, the effectiveness of static and
dynamic balance performance, improved mobility,
improvement in gait ability, improved performance and
muscle competence of the pelvic floor, which in
association with behavioral therapy, potentiated the
increased quality of life associated with urinary
incontinence, as well as the performance of cognitive
functions.

All these benefits made it possible to prove the
importance of this type of exercise program in this type
of population, with the TEIA Program being an asset for
the elderly and for the professionals who take care of
them.

A fundamental limitation of the study was the fact that
the sample was small, which may have limited certain
statistical findings. It was also considered a limitation
the fact that there was not a 3™ evaluation to be carried
out within a period after the completion of the program
implementation to further highlight the need for
frequent physical activity, aimed at training the
dimensions, balance, urinary continence and cognition.

As a future work, it would be important to confirm the
conclusions of this study with other studies with larger
samples to corroborate the benefits of implementing
this type of program. It would also be important to
carry out a reassessment of the participants after a
period without the activities inherent to the program,
in order to verify the existence of complications
intrinsic to the lack of training.
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