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Why are our words so different from our actions?

One of the subjects of most interest to the Revista Brasileira de Geriatria e Gerontologia is the
model of healthcare available to the elderly. We are all concerned. The discussion about population aging
brought about by the new epidemiological and demographic reality has (or should) lead to the development
of a resolutive and effective model of health care for this group'.

The change in the age configuration in Brazil, with the growth of the elderly segment, is a recent
phenomenon. On the other hand, we have already gone beyond the novelty stage and the clichés that are well
known and today accepted by everyone — even by those who do not put them into practice. Discussing the
theoretical frameworks or policies that aim to ensure healthy aging — which means maintaining functional
capacity and autonomy, as well as quality of life, in line with the principles and guidelines of the Unified
Health System (SUS) and focusing on disease prevention — is laudable. Major Brazilian and international
health organizations have argued in favor of this idea for many years®. But the next step is yet to be taken.

While these words are well received by health managers and professionals, little or few of these ideas
are applied. So here we must ask: if everyone is discussing the issue and the solutions are already available
at the decision-making tables, why has the situation remained the same? Why does the theory not translate
into everyday life? Why do leaders and managers not encourage change? Below we list some topics that will
bring additional elements to the discussion.

In order for the health sector — particularly the elderly segment — to reorganize itself, one item to be
considered is mistrust. Today’s society is suspicious of what is offered to it. In this climate, any proposal for
change is viewed with reservations. Entities that are multifactorial and have been constructed over many
years are difficult to transform. Changing a culture is not simple. We are aware of this problem.

Another obstacle is quality of care, which remains undervalued. It is a subject of enormous importance,
which demands greater awareness among health professionals and society. It is argued that it is expensive
to apply instruments that improve and provide training in care, accreditations and certifications, but better
qualified and trained services are more effective in terms of cost, create less waste and provide better
patient care results. In some countries, accreditation and the evaluation of quality indicators are mandatory
requirements. In Brazil, however, volume is valued and rewarded, while a policy that stimulates quality is
lacking. Patients do not always recognize this characteristic as a necessity, and both public and private health
perceive it as an additional cost.

=
=
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Another issue is the general understanding that care for the elderly goes beyond health. In addition to
diagnosis and prescription, social participation, physical and mental activities are important elements to
maintain functionality. But we still have great difficulty in understanding these actions as an integral part
of care, especially in supplemental health. There is a tendency to separate "social" from "curative" actions.

It is also of fundamental importance, especially today, that quality information and medical records are
effectively used by physicians and health professionals, allowing constant customer monitoring.

The pay model of health professionals should also be discussed. If we accept that they are poorly paid,
why do we not pay for performancer Associating the discussion of results with the form of remuneration
is a powerful inductive tool in the search for what is right. Thus, "pay for performance” or "payment by
results” are synonymous in the struggle for alignment between access and quality of cate. The change in
the remuneration model based on this new care framework, focusing on results and not volume, necessarily
results in a win-win model, in which all involved benefit, but especially the patient themselves.

In order to put into practice all the strategies necessary for healthy aging and quality of life, it is necessary
to rethink and redesign care for the elderly, focusing on the individual and their particularities. This will
bring benefits, quality and sustainability not only for the eldetly population, but for the Brazilian health
system as a whole”.

Now that we know what is required, it is time we concentrate our efforts on turning the theory into a
quality health model for everyone, including the elderly. We do not want the SUS to be fragmented, or to
increase the number of bankruptcies of private health care companies.

One thing is certain: every year, the cost of health increases while the quality of care worsens. It is time
to put into practice what everyone believes, but which we have yet to do.

Renato Veras

Universidade do Estado do Rio de Janeiro, Universidade Aberta da Terceira ldade.
Rio de Janeiro, RJ, Brasil.
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Abstract

Odbjective: to suggest a composite indicator that identifies the oral health condition of

institutionalized elderly persons. Method: an observational and cross-sectional study was

performed. A total of 315 elderly persons were investigated in long-stay care facilities for

the elderly in the city of Natal, Rio Grande do Norte, Brazil. Such individuals underwent

an epidemiological evaluation of their oral health conditions, based on the DMFT

index, CPI and the PAL (periodontal attachment loss) index. Factor analysis was used to

identify a relatively small number of common factors by principal component analysis.

Results: five oral health variables were included in factor analysis, and using the Kaiser Keywords: Health Status
criterion, which considers the percentage of variance explained by the factors, a single ~ Indicators. Oral Health.
factor which together explained 79.7% of the total variance of the variables included in ~ Eldetly.

the analysis model was selected. This factor was analyzed and interpreted according to

the dimension to which it related, and was entitled the factor of Dental Functionality.

Conclusion: this factor generated an objective indicator to characterize the oral health of

the elderly in long-term care facilities for the elderly of Natal, Rio Grande do Norte, and

represents a parameter for studies of the oral health outcomes of this elderly population.

It also revealed a change in the dental profile of this population with more teeth present

in the mouth and a reduction in edentulism.

! Universidade Federal do Rio Grande do Norte, Centro de Ciéncias da Satde, Faculdade de Odontologia.
Natal, Rio Grande do Norte, Brasil.

?  Universidade Federal do Rio Grande do Norte, Centro de Ciéncias da Satde, Programa de Pés-graduagio
em Sadde Coletiva. Natal, Rio Grande do Norte, Brasil.
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INTRODUCTION

Population aging is a worldwide phenomenon
the evolution of which varies according to the
degree of development of a country. In Brazil, the
changes in the age structure of the population have
occurred in an intense and accelerated manner. The
speed at which the process of demographic and
epidemiological transition has taken place in the
country has resulted in a number of important issues
for health managers and researchers, mainly due
to the social and economic inequalities that have
accompanied this process in recent decades'”.

Health services must adapt to the increasing
demands of chronic diseases and disabilities, which
are common to the elderly, especially in Brazil. At the
same time, several studies have shown that the oral
health of these individuals is neglected by the elderly,
or even by public policies themselves. These studies
reveal that the main dental health problems affecting
the elderly population are tooth loss, periodontal
disease, xerostomia and soft tissue injuries. These
problems produce disabilities that are often not even
perceived in the context in which these eldetly people
live, especially institutionalized eldetly people*®.

When evaluating the distribution of oral health
diseases, there are several indicators that try to
measure oral conditions, facilitating the interpretation
of the data obtained. However, this interpretation can
often be impaired, as these indicators do not always
present adequate accuracy, especially in relation to
the eldetly population’.

Data from the most recent oral health survey
conducted in Brazil, SB Brazil 2010, showed
that 53.7% of individuals aged 65-74 years were
edentulous, that is, more than half of the individuals
investigated were found to be in the same situation
when they were investigated using traditional indexes
that measure oral health®.

The DMFT index (number of decayed, missing
and filled teeth), for example, is an effective tool for
gauging the oral health conditions of the younger
population. However, when it comes to the elderly
population, this index loses accuracy, failing to
discriminate the elderly from their oral health

condition. It is understood, therefore, that the use

of alternative indexes, such as functional edentulism,
occluding tooth pairs, the presence of a shortened
dental arch and number of molar teeth present is
one option for assessing the oral health of these
individuals, considering their particularities™".

It has been found, however, that although the
alternative indexes of oral health consider the
particularities of the elderly population, they do so
in an isolated manner, making it difficult to identify
elderly persons who truly present an unfavorable oral
health condition from such information. Therefore,
the study in question proposes the construction and
validation of an indicator composed of alternative
indexes of oral health, which were applied among
the institutionalized elderly in the city of Natal, Rio
Grande do Norte, Brazil.

METHOD

Before beginning the study, the project was
submitted to the Ethics Research Committee of
the Universidade Federal do Rio Grande do Norte,
under approval n® 263/11-P. The subjects, as well as
their caregivers and tutors, were given information
about the survey and signed a Free and Informed
Consent Form, as established by the National Health
Council under Resolution n® 466/2012.

Thus, the study employed a cross-sectional design,
with the elderly persons individually examined as an
observation and analysis unit. The sample consisted of
individuals aged 60 years and older residing in Long
Term Care Facilities for the Elderly (LTCFs), propetly
registered with the sanitary surveillance department
of the city of Natal (Rio Grande do Norte). Of the 14
LTCFs in the municipality, two refused to participate
and a third was closed. Therefore, data collection
was performed at 11 LTCFs.

To obtain the sample all the elderly who were
present in the LTCFs at the time of data collection
were included. However, those with severe physical
and/or mental limitations and restrictions, as well
as those who were undergoing palliative care or had
a serious infectious or other disease that prevented
the collection of data, were excluded from the
tests and, consequently, the study. Therefore, 315
individuals from the 400 residing in LTCFs in the
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municipal region of Natal (Rio Grande do Norte)
were interviewed and examined by November 2013,

after which time the data collection was closed.

The procedures performed during data collection
consisted of the application of a sociodemographic
questionnaire and evaluation of the oral health
conditions of the eldetly persons through an intraoral
examination. These procedures were carried out by
previously trained examiners calibrated using the
Kappa statistic, in order to ensure the uniformity
of the understanding, interpretation and application
of the evaluated criteria.

The clinical record for obtaining the data
referring to the oral health conditions of the elderly
was based on the dental record form of SB Brazil
2010%, but with a field added relating to occluding
tooth pairs. The socioeconomic and demographic
questionnaire was the same as that used by the
Health, Welfare and Aging Project (SABE)".

From the clinical record, alternative oral health
indexes (presence of shortened dental arch, presence
of anterior sextants, number of teeth with root caries,
number of molar teeth and number of occluding
tooth pairs) were obtained and dependent variables
of the study. Therefore, these variables, since they
represent dimensions of the oral health of the
elderly, were included in factor analysis in order
to produce the composite oral health indicator for
these individuals.

A shortened dental arch was characterized by the
presence of 10 pairs of anterior teeth in occlusion,
that is, 20 teeth distributed from the 2nd pre-
molar to the 2nd pre-molar in both arches. To
determine the presence of root caries the World
Health Organization (WHO) probe was used to
detect the presence of cavities in the region. Root
caries were only considered when there was a need

for separate restorative treatment.

The data collected through the socioeconomic-
demographic questionnaire and the intraoral
examination were organized in a database and
analyzed using SPSS software version 20.0 (SPSS Inc.).
Initially, a descriptive analysis of these variables and

the selected socioeconomic-demographic variables

was performed, which allowed the characterization of

the sample according to the conditions investigated.

The alternative indexes of oral health were
submitted to factor analysis, where they were reduced
to factors by the analysis of main components, in
order to produce the composite indicator. It was
therefore initially observed whether the alternative
indexes of oral health were sufficiently correlated with
each other, guaranteeing the satisfactory extraction
of the statistical variables. The correlation matrix, the
sample correlation measure, the Bartlett sphericity
test and the anti-image matrix were used as evaluation
methods. With the confirmation of the applicability
of the statistical model, we extracted the factors
using the Kaiser technique, which informs us how
much each factor explains the total variance of the
model. The Varimax rotation method was selected to

facilitate the interpretation of the factors produced.

RESULTS

The sociodemographic profile of the 315
individuals examined showed a significant
predominance of female individuals, with elderly
women representing 74.5% of the interviewees.
The mean age was 81.8 (+ 9.0) years and the mean
institutionalization time was 5.4 (£ 5.2) years. It was
also observed that 71.1% of the sample resided in
non-profit LTCFs.

Regarding oral health, of the 315 eldetly evaluated,
an average DMFT of 29.56 (£ 4.4) was observed, in
which the lost component represented 90.1% of the
index. It was therefore verified that 289 individuals,
that is, 91.7% of the sample did not have a shortened
upper or lower arch. The mean number of molar teeth
present was 0.87 (+ 1.8), the number of occluding
tooth pairs was 1.08 (£ 2.6) and the mean number
of decayed teeth was 0.59 (£ 1.9).

In relation to the production of the composite
indicator, the five variables representative of the
alternative indexes that measured the oral health
of the elderly were initially included in the factor
analysis. Of these five variables (presence of
shortened dental arch, presence of anterior sextants,
number of teeth with root caries, number of molar
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teeth and number of occluding tooth pairs), two
(presence of a shortened dental arch and number
of teeth with root caries) were excluded because
they presented significant and perfect correlations
with the other.

In order to confirm the applicability of the
factor analysis, the correlation matrix of the three
remaining variables (Table 1) was analyzed. This
matrix had values higher than 0.30 and lower than
0.90, guaranteeing the applicability of the model.

Table 1. Matrix of correlations of oral health variables of elderly subjects submitted to factor analysis. Natal, Rio

Grande do Norte, 2013.

. Number of occluding Number of molar teeth ~ Presence of 2nd and 5th
Variables .
tooth pairs present sextants
Number of occluding tooth pairs 1.000 0.844 0.637
Number of molar teeth present 1.000 0.599
Presence of 2nd and 5th sextants 1.000

Another way to evaluate the adequacy of the
variables for the proposed factor analysis technique
is based on the KMO (Kaiser-Meyer-Olkin) statistic,
which is also considered a measure of the adequacy
of the sample, with values close to 1 indicating the
adequacy of the technique, and the Bartlett sphericity
test, which should have a p-value in the range of
statistical significance, indicating that there are
significant correlations between the variables”. In
the analysis of the present study, values of 0.686 for
the KMO and the p-value of <0.001 for the Bartlett
test were obtained, therefore corroborating the use

of factor analysis.

The analysis of the anti-image matrix presented
in Table 2 showed that none of the variables had
a value lower than 0.5 in its principal diagonal,
which again guarantees the application of the
model in relation to the three variables selected.
In addition, the analysis of the values outside the
principal diagonal showed a weak partial correlation
between the variables of the model, with values
below 0.7, except for the partial correlation between
the number of occluding pairs and number of molar
teeth present variables, which had a correlation
value of 0.748, although these exhibited a high

commonality value (Table 3), justifying their
permanence in the model. It can therefore be
concluded that the selected variables correlate
with each other, and are little influenced by other
variables which were not studied or that did not

participate in the factor analysis.

Based on the Kaiser criterion (Table 4), which
extracts factors with eigenvalues greater than 1.0,
the retention of a factor explaining 79.7% of the
total variance of the variables included in the model
was observed. Therefore, this factor represented
the composite indicator capable of assessing the
particularities related to the oral health of the elderly
persons investigated, from the variables added to
the model.

The rotated matrix in Table 5 shows the factorial
loads of each of the variables that make up the factor
(indicator) generated, showing that, in fact, number of
occluding tooth pairs, number of molars present and presence
of the anterior sextants are the variables which together
best characterize the oral health of the eldetly persons
investigated. From the interpretation of Table 5,
the constructed factor was denominated Dental

Functionality.
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Table 2. Anti-image matrix of oral health variables of elderly subjects submitted to factor analysis. Natal, Rio

Grande do Norte, 2013.

Number of occluding

Number of molar teeth  Present of 2nd and 5th

Variables tooth pairs present sextants
Number of occluding tooth pairs 0.631 -0.748 -0.305
Number of molar teeth present -0.748 0.648 -0.150
Presence of 2nd and 5th sextants -0.305 -0.150 0.869

Table 3. Values of commonality of oral health variables of elderly subjects undergoing factor analysis. Natal, Rio

Grande do Norte, 2013.

Variables Commonalities
Number of occluding tooth pairs 0.871
Number of molar teeth present 0.845
Presence of 2nd and 5th sextants 0.676

Table 4. Anti-image matrix of oral health variables of eldetly subjects submitted to factor analysis. Natal, Rio

Grande do Norte, 2013.

Factor Auto-value Percentage of variance explained Percentage of accumulated variance
1 2.392 79.74 79.74

2 0.453 15.11 94.84

3 0.155 5.16 100.00

Table 5. Rotated matrix of factorial loads of the representative factor of the oral health variables of the eldetly.

Natal, Rio Grande do Norte, 2013.

Variables Factor 1
Number of occluding tooth pairs 0.933
Number of molar teeth present 0.919
Presence of 2nd and 5th sextants 0.822

The categorization of the Dental Functionality
factor was performed based on the median of the
factor scores generated for each of the individuals
in the sample. Therefore, individuals with a factor
score above the median had their oral health
dichotomized as favorable, while those with a
factor score below the median had their oral health

classified as unfavorable.

Therefore, from the indicator produced, it
was observed that the dental functionality of 177

individuals (56.2%) was classified as unfavorable,
whereas dental functionality was favorable for the
remaining 138 patients (43.8%). Among individuals
with unfavorable dental functionality, 78.5% were
from non-profit LTCFs, 76.3% were female, the
mean age was 83.6 (= 8.95) and 53.7% self-declared
themselves to be white. In contrast, of individuals
with favorable dental functionality, 60.9% were
from non-profit LTCFs, 71.7% were female, the
mean age was 79.4 (£8.49) and 52.9% self-declared
themselves to be white.
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DISCUSSION

Health indicators are created to facilitate the
quantification and evaluation of information on the
state of health of the population™, helping to control
diseases and improving the concept of health and its
social determinants. The formulation of indicators
capable of reflecting health risk conditions from
adverse environmental and social components is
important for the diagnosis of health situations
in a given population. In this sense, the Dental
Functionality factor constructed allowed the
identification of elderly individuals of LTCFs in Natal
(Rio Grande do Norte) with unfavorable conditions
in terms of the functionality of the dental elements
present in a more specific and simple manner.

In the planning of programs and development
of public policies aimed at oral health the use of
epidemiological data measured through indices such
as the DMFT, CPI and PAL is common®. However,
these indices do not effectively discriminate between
the oral health of the elderly, as these individuals
present a high level of tooth loss and are internally
homogeneous yet quite heterogeneous in relation to
the other age groups.

This confirms the need for new indices capable
of adequately categorizing the oral health condition
of these elderly people, since the curative-invasive
model, which is still deeply ingrained, has made these
individuals equal in terms of oral health conditions.
In this sense, we highlight institutionalized elderly
persons, who become doubly excluded.

The variables presence of upper and lower anterior
sexctant, occluding tooth pairs and presence of molar teeth,
referred to as alternative oral health indexes, are
most capable of discriminating the oral health
conditions of the institutionalized elderly persons of
Natal, Rio Grande do Norte, as observed during the
construction of the Dental Functionality indicator.
These components express the same characteristic
though different forms of measurement: the
presence of dental elements, which is the most
relevant characteristic of the population in question.
This characteristic is important due to its negative
consequences for general health, such as dietary
restrictions, phonation, aesthetics, loss of pleasure in
eating, and as a result, weight loss and malnutrition,

as well as temporomandibular joint and muscle
problems due to loss of the vertical dimension and

joint problems resulting from the aging process".

As a limitation of the study, we did not include
measurements of periodontal, stomatological and
prosthesis conditions. The periodontal condition
is of great relevance for the elderly population,
and it was observed that only 1.8% of the elderly
who participated in SB Brazil 2010 were free of
periodontal problems, according to the Community
Periodontal Index (CPI)%.

Thus, the presence of teeth may be more harmful
than their absence in some of these individuals due
to the existence of periodontal disease infection
foci. This situation is even more serious in the
institutionalized geriatric population, due to their
greater functional incapacity, with a consequent
restriction in oral hygiene. In the study by Jerez-Roig
et al.'%, 53.5% of institutionalized eldetly persons in
Natal had functional disability for one or more basic
activities of daily living. Meanwhile literature also
reveals that caregivers, whose role is to ensure the
adequate oral hygiene of disabled eldertly persons, are
not in the habit of performing such cate due to the
lack of protocols, knowledge and adequate training'™.

The results reliably reflect the oral health
conditions of the institutionalized elderly of Natal
(Rio Grande do Norte), as data collection was
performed in all the LTCFs and with all the elderly
persons who met the inclusion criteria. However, in
spite of employing a considerable sample size (more
than 300 elderly persons), the findings of the present
study have limitations in terms of the extrapolation of
the results to other municipal regions in Brazil, as the
outcome is influenced by local characteristics. Factors
such as access to dental services in the past and
present, as well as care for oral hygiene throughout
life, vary among the regions of Brazil, as shown in
the SB Brazil 2010 study®.

Thus the Dental Functionality factor categorized
represents an objective indicator that characterizes
the oral health of the elderly of the LTCFs of the
city of Natal, Rio Grande do Norte, serving as a
parameter for studies with the outcome of the oral
health of the institutionalized eldetly population.
The indicator also reveals a change in the profile of
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this population, with more teeth in the mouth and
reduced edentulism.

With the aim of returning to the research carried
out and in view of the oral health conditions found,
the team has begun the extension project Oral health
care of elderly people living in the municipal region of Natal,
Rio Grande do Norte, financed by the Universidade
Federal do Rio Grande do Norte, performing weekly
activities of health assistance and care for the elderly
living in these LTCFs, as well as for elderly people
living in households.

CONCLUSION

The Dental Functionality index created is capable
of discriminating between the elderly population

residing in Long-Term Care Facilities for the Elderly

REFERENCES

1. Teixeira DSC. Aspectos epidemioldgicos e sanitarios
relacionados a saude bucal da populacio idosa [tese].
S0 Paulo: Universidade de Sio Paulo, Faculdade de
Saude; 2015.

2. Miranda GMD, Mendes ADCG, Silva ALA. O
envelhecimento populacional brasileiro: desafios
e consequéncias sociais atuais e futuras. Rev Bras
Geriatr Gerontol. 2016;19(3):507-19.

3. Veras RP, Caldas CP, da Motta LB, de Lima KC,
Siqueira RC, Rodrigues RTS, et al. Integracio e
continuidade do cuidado em modelos de rede de
atencdo a saude para idosos frageis. Rev Saude
Publica. 2014;48(2):357-65.

4. Boggio EDSB, Santos FCD, Souza CMD, Silva
MF, Rosa PV, Rosa LHTD. Analise dos fatores
que interferem na capacidade funcional de idosos

residentes em uma comunidade de Porto Alegre.
Estud Interdiscip Envelhec. 2015;20(1):189-203.

5. Ferreira RC, Vargas AMD, Fernandes NCN, Souza
JGS, de Sa MAB, de Oliveira LFB, et al. O idoso com
comprometimento cognitivo apresenta pior condigdao
de satde bucal? Ciénc Satde Colet. 2014;19(8):3417-28.

6. Silva DA, Freitas YNL, Oliveira TC, Silva RL, Pegado
CPC, Lima KC. Condi¢ées de saude bucal e atividades
da vida diaria em uma populag¢io de idosos no Brasil.
Rev Bras Geriatr Gerontol. 2016;19(6):917-29.

(LTCFs) of Natal, Rio Grande do Norte, based on
the alternative indexes of oral health: presence of
upper and lower anterior sextant, occluding tooth
pairs and presence of molar teeth. The composition
of the constructed indicator demonstrates the
significant absence of dental elements, requiring
oral rehabilitation actions so that elderly persons
have adequate phonation, chewing comfort and
aesthetic conditions.

This factor was therefore able to generate an
objective indicator that characterizes the oral health
of the elderly of the LTCFs in Natal, Rio Grande
do Norte, serving as a parameter for studies that
have as their outcome the oral health of this elderly
population. In addition, it revealed a change in the
profile of this population with increased numbers of
teeth in the mouth and the reduction of edentulism,
representing the emergence of a "new elderly".

7. Viera TTP, Santana GMS, Moura BM. Condic¢ao
Periodontal do Idoso. Petionews. 2015;9(4):365-9.

8. Brasil. Ministério da Sadde, Secretaria de Atencido a
Saude, Secretaria de Vigilancia em Saude. SB Brasil
2010: Pesquisa Nacional de Saude Bucal: resultados
principais. Brasilia, DF: MS; 2012.

9. Peres MA, Barbato PR, Reis SCGB, Freitas CHSM,
Antunes JLF. Perdas dentarias no Brasil: analise da
Pesquisa Nacional de Satde Bucal 2010. Rev Satude
Publica. 2013;47(3):78-89.

10. Reis RA. Sadde bucal e estado nutricional de idosos:
uma revisao bibliografica [trabalho de conclusio de
especializacao]. Rio Grande do Sul: Faculdade de
Medicina da UFRGS; 2015.

11. Lebrao ML, Laurenti R. Sadde, bem-estar e
envelhecimento: o estudo SABE no Municipio de Sio
Paulo. Rev Bras Epidemiol. 2005;8(2):127-41.

12. Ribeiro MTF, Rosa MAC, Lima RMN, Vargas AMD,
Haddad JPA, Ferreira EF. Edentulism and shortened
dental arch in Brazilian elderly from the National
Survey of Oral Health 2003. Rev Satde Publica.
2011;45(5):817-23.

13. Favero LP, Belfiore P, Silva FL., Chan BL. Analise
de dados: modelagem multivariada para tomada de
decisoes. Rio de Janeiro: Elsevier; 2009. Analise
Fatorial. p. 235-69.




Rev. Bras. Geriatr. Gerontol., Rio de Janeiro, 2018; 21(4): 389-396

14.

15.

Rede Interagencial de Informagio para a Saude.

Indicadores basicos para a sadde no Brasil: conceitos e

aplicacdes. 2. ed. Brasilia, DF: OPAS; 2008.

Probst LE, Ambrosano GMB, Cortellazzi KL,
Guerra LM, Ribeiro-Dasilva M, Tomar Scott, et al.
Fatores associados aos sentimentos decorrentes da
perda dentaria total e as expectativas de reposicdo

protética em adultos e idosos. Cad Saude Colet.
2016;24(3):347-54.

16. Jerez-Roig J, Souza DLB, Andrade FLJP, Lima FBF,

Medeiros R]J, Oliveira NPD, et al. Autopercepgao
da saude em idosos institucionalizados. Ciénc Saude
Colet. 2016;21(11):3367-75.

Received: October 04, 2017
Reviewed: April 24, 2018
Accepted: June 28, 2018

17. Cornejo-Ovalle M, de Lima KC, Pérez GMS, Borrell

C, Casals-Peidro E. Oral Health care activities
performed by caregivers for institucionalized elderly
in Barcelona-Spain. Med Oral Patol Oral Cir Bucal.
2013;18(4):641-9.

18. Jerez-Roig J, Souza DLB, Andrade FLJP, Lima FBF,

Medeiros R]J, Oliveira NPD, et al. Comparative study
of the oral health profile of institutionalized eldetly

persons in Brazil and Barcelona, Spain. Rev Bras
Geriatr Gerontol. 2016;19(5):723-32.



http://dx.doi.org/10.1590/1981-22562018021.180015

Prevalence of urinary incontinence among the elderly and relationship

with physical and mental health indicators

Abstract

Odbyective: to verify the prevalence of urinary incontinence and its relationship with physical
and mental health indicators in the elderly population of Bagé, Rio Grande do Sul, Brazil.
Method: a cross-sectional population-based study was conducted in 2008 with 1,593 elderly
persons. Poisson regression was used for crude and adjusted analysis between the outcomes
and the independent variables. Resu/fs: the prevalence of urinary incontinence was 20.7%,
being 26.9% among women and 10.3% among men. The associated factors were female
gendet, age 70 to 74 and 75 years ot overt, yellow/brown/indigenous ethnicity/skin color
and no schooling. The prevalence of functional disability, depression, cognitive deficit and
vety poot/poor self-petception of health was significantly higher in women with urinary
incontinence. Among incontinent men, the same was observed with regard to functional
disability and cognitive deficit. Conclusion: the occurrence of urinary incontinence in the
elderly is frequent, especially in women, with a significant relationship with physical and
mental health conditions in the elderly population. These results support the development
of care strategies to prevent incontinence and minimize its health impacts.
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INTRODUCTION

While the physiological disorder of urinary
incontinence (UI) is not inherent to the aging
process, it tends to manifest itself more frequently
with advancing age and is considered one of the main
geriatric syndromes'”. In this sense, the progressive
increase in the absolute and relative number of
elderly people due to increased life expectancy
and population aging has led to an increase in the
occurrence of U™

The International Continence Society defines
UI as any involuntary leakage of urine® and the
condition is multifactorial in origin. Specialized
literature shows that the factors associated with its
occurrence are: the female gender and advanced
age®®, non-Caucasian ethnicity’ and the lack of or
low levels of schooling®!’. Studies have shown Ul
as associated with diseases such as: infection of
the urinary tract'!, arterial hypertension'?, diabetes

mellitus®*™, a history of cardiac disease?, obesity**'°,

strokes®813.15 8,15

, respiratory problems®", depression®,
cognitive deficit', arthritis'?, arthrosis/theumatism",
prostatic hyperplasia'®, a history of falls*", functional
limitations, limited mobility or dependence®*!H 141018
comorbidity'” and frailty". in addition to these
conditions, UI may be associated with lifestyle habits
such as sedentiarism®. There is also an association
with polypharmacy®, gynecological surgery,
hysterectomies and the menopause in women®’, a

9,15,17

negative self-assessment of health status and

poor quality of life .

The importance of this theme is not only
because of the high prevalence of UI among the
elderly population in the country®®!* 'but due to its
repercussions on physical, psychological and social
aspects. Ul tends to cause changes in the routine
of the eldetly, social isolation due to embarrassment
and the loss of self-esteem, and impairments in

2,22

quality of life>**. In addition, embarrassment may
prevent these individuals seeking professional help
and diagnosis of the problem, making coexistence
with this dysfunction permanent®. Although its
symptoms are still underestimated or omitted due
to the feeling of shame or because it is seen as part
of the natural process of aging"**} Ul is considered

a major complaint in health care.

There are few population-based epidemiological
surveys for the study of Ul in the Brazilian elderly

population®®'+2

, especially in relation to the
magnitude of its relationship with other health
indicators. Few studies have demonstrated the impact
of Ul on the physical and mental health conditions
of the eldetly population, reinforcing the importance
of its use as a health marker for the investigation of
other conditions, such as functional disability****,

26-28

depression®?, the self-perception of poot/very poor

health®**" and cognitive deficit.

The aim of this study was to verify the prevalence
of Ul and its relationship with physical and mental
health indicators in the elderly population living in
the urban area of Bagé, Rio Grande do Sul, Brazil,
in order to identify the magnitude of the problem
and support the organization of care and health

policies, mainly in the area of primary care.

METHOD

This cross-sectional population-based study
was carried out between July and November 2008
with the elderly population living in the urban area
of Bagé, located on the border of the state of Rio
Grande do Sul (RS) and Uruguay. In the year of
the study, approximately 122,461 inhabitants lived
in this municipal region, of which 14,792 (12.0%)
were eldetly. Of the total population, 82% lived in
the urban area. The coverage of the family health
strategy in the region was 54%.

The sample size was calculated for a matric study
that had as an outcome the "need for home care"
and "receives home care"'. In this scenatio, a sample
of 1,530 individuals with a 95% confidence level
was stipulated, and a statistical power of 80% was
established to detect a relative risk of at least 1.5 for
exposures affecting up to 4% of the population. For
the calculation of the final sample, 10% for losses
and refusals, 15% for confounding factors and a

delineation effect of 1.3 were applied.

The criteria for inclusion were: individuals aged
60 years or older, living in private households, in the
urban area of the municipal region of Bagé (RS),
located in the areas covered by basic health care
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services. The sampling process was carried out in
two stages based on the area covered by all 20 Basic
Health Units (BHU), with 15 Family Health Units
and five traditional BHUs. The area of the BHUs
was divided into micro areas, with the numerical
identification of each block, randomly selecting the
initial point of data collection and each of the blocks
by the drawing of lots. In order to ensure that all
households had the same probability of inclusion
in the sample, systematic skipping was used and
one in every six residences was visited to locate the
elderly. All residents aged 60 years or older residing
in selected households were invited to participate
in the study. Households where it was not possible
to perform Interviews after three attempts on
different days and times were considered losses,
and those where the elderly did not agree to answer
the questionnaire were considered refusals™.

Data collection was performed by duly trained
interviewers using a questionnaire structured
with pre-coded questions, answered by the elderly
individuals themselves. In the case of disability, the
questionnaire was applied to the caregiver.

The occurrence of "urinary incontinence" was
investigated through the following questions: Do
you have trouble with leaking some urine and accidentally
wetting yourself?; In the last 30 days, how often did this
happent; In what situations do you leak nrine? Because of the
problem of leaking urine, do you use liners, absorbent pads, or
diapers?. Using Ul as a health marker, the following
physical and mental health indicators were evaluated:
Functional Disability for Activities of Daily Living
(ADL) assessed by the Katz et al scale, screening for
cognitive deficit assessed by the Mini Mental State
Examination, depression evaluated by the Geriatric
Depression Scale and Self-perception of Health'.

The independent variables used were the
demographic and socioeconomic variables: gender
(female and male), age in complete years (60 to
64 years, 65 to 69 years, 70 to 74 years, 75 years

or more), self-described skin color (white, black,
yellow/ /brown/indigenous), economic classification
according to the Brazilian Association of Research
Companies (A/B, C, D/E) and schooling in full

years (none, 1 to 7, 8 or more).

Data analysis was performed using the statistical
program Stata version 12.0 (Stata Corporation,
College Station, USA). Qualitative variables were
expressed as absolute and relative frequencies and
the quantitative variables as means and standard
deviation (SD), with a 95% confidence interval
(CI). Crude and adjusted analysis was performed
using Poisson regression with robust variance
adjustment to estimate the prevalence ratios (PRs)
and their respective 95% Cls. An adjustment was
made for demographic and socioeconomic variables.
Associations with p value <0.05 were considered

statistically significant.

The study was submitted to and approved by the
Ethics Research Committee of the Universidade
Federal de Pelotas under registration n° 15/08,
following the precepts of Resolution n® 196/1996.
The participants were informed about the research
objectives and asked to read and sign a Free and

Informed Consent Form.

RESULTS

A total of 1,593 eldetly persons were interviewed,
most of whom were female (62.8%). The mean age
was 71.2 years (95% CI 63.0-79.4), ranging from 60 to
106 years, and the majority self-described their skin
color as white (81.7%). There was a higher proportion
of elderly married persons or those with companions
(51.3%), and those who belonged to economic class
C (38.9%). Regarding schooling, 23.9% reported not
attending school and 54.5% had one to seven years
of schooling. The majority of the elderly reported
being retired (71.7%) (Table 1).
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Table 1. Sociodemographic characteristics of sample of eldetly population. Bagé, Rio Grande do Sul, 2008.

Variables n (%)
Gender

Male 593 (37.2)
Female 1000 (62.8)
Age

60 to 64 years 400 (25.1)
05 to 69 years 374 (23.5)
70 to 74 years 322 (20.2)
75 years or more 497 (31.2)
Skin colot/Ethnicity (self-reported)

White 1252 (78.6)
Black 139 (8.7)
Yellow, brown, indigenous 202 (12.7)
Marital status*

Married or with companion 816 (51.3)
Single or separated 238 (14.9)
Widowed 538 (33.8)
Economic classification — ABEP**

Aand B 429 (27.1)
C 615 (38.9)
Dand E 537 (34.0)
Years of schooling*

None 382 (23.9)
One to seven years 868 (54.5)
Eight to 20 years 342 (21.6)
Retired

No 451 (28.3)
Yes 1142 (71.7)
Total 1593 (100)

ABEP= Brazilian Association of Research Companies. *1 loss. **12 losses.

The prevalence of Ul was 20.7%. Of these, in
the 30 days prior to the interview, 36.9% reported
daily urine leakage, 39.4% weekly leakage and 23.5%
monthly leakage. Among incontinent individuals,
33.4% reported using a diaper or liner, of which
20.9% used only when they left the house, 17.2%
used only when sleeping and 61.8% used all the time.

The prevalence of Ul was 26.9% among women
and 10.3% among men (p=<0.001). It was 28.4% in
elderly persons aged 75 years or more (p=<0.001);
27.9% among elderly people with yellow, brown
or indigenous skin color (p=0.031); 20.3% among
economic class D and E (p=0.622); and 26.3% among
those without schooling (»p=0.002), considering the
total population (Table 2).

When verifying the prevalence of U, stratified by
gender, according to demographic and socioeconomic
variables, it was possible to identify a significant
increase in prevalence among women aged 75 years
or older and those with yellow, brown or indigenous
skin color. Among elderly men, the prevalence of
UI was significantly higher in the age group of 70
to 74 and 75 years or older and among those with
no schooling.

When assessing the relationship between Ul
and physical and mental health conditions, it was
noted that, among the incontinent eldetly population,
there is a higher prevalence of functional disability,
depression, cognitive deficit and a poot/very poot
self-perception of health in both genders (Figure 1).
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Table 2. Prevalence of urinary incontinence in the eldetly according to the demographic and socioeconomic
variables in the total sample and stratified by gender. Bagé, Rio Grande do Sul, 2008.

Urinary Incontinence

Variables Total Women Men
% cPR* (C195%) % cPR* (C195%) Y% cPR* (CI95%)
Gender $=<0.001 - - - -
Male 10.3 1.00 - - - -
Female 26.9 2.61 (2.02-3.28) - - - -
Age $=<0.001 $=<0.001 $=<0.001
60 to 64 years 13.8 1.00 20.0 1.00 39 1.00
65 to 69 years 17.4 1.26 (0.91-1.76) 23.6 1.18 (0.84-1.66) 7.1 1.83 (0.68-4.92)
70 to 74 years 21.4 1.56 (1.13-2.15) 27.8 1.39 (0.99-1.95) 11.7 3.03 (1.21-7.58)
75 years and over 28.4 2.07 (1.56-2.74) 33.8 1.69 (1.26-2.27) 17.9 4.601 (1.97-10.79)
Skin color $=0.031 $»=0.011 p=0.779
White 20.0 1.00 25.7 1.00 10.2 1.00
Black 17.3 0.86 (0.59-1.27) 21.1 0.82 (0.54-1.24) 10.2 1.01 (0.42-2.41)
Yellow or brown or indigenous ~ 27.9 1.40 (1.09-1.79) 38.8 1.51 (1.17-1.94) 11.3 1.11 (0.57-2.17)
Economic class $=0.622 $=0.056 p=0.124
Aand B 21.7 1.00 30.8 1.00 8.5 1.00
C 20.5 0.95 (0.74-1.20) 271 0.88 (0.69-1.12) 8.9 1.05 (0.55-1.99)
Dand E 20.3 0.94 (0.73-1.20) 239 0.77 (0.60-1.00) 13.6 1.59 (0.87-2.92)
Schooling (years of study) $=0.002 $=0.069 $=0.002
Eight to 20 years 17.0 1.00 24.4 1.00 4.6 1.00
One to seven years 20.0 1.18 (0.90-1.54) 25.7 1.05 (0.80-1.39) 10.5 2.26 (0.97-5.25)
none 26.3 1.55 (1.16-2.08) 32.0 1.31 (0.97-1.77) 16.0 3.45 (1.44-8.27)
*cPR = crude Prevalence Ratio
Indicators of physical and mental health
70
60 57,4
50 46,7
.E? N 30,9 349 31,2
§ 30 245 24,4
25 143 18,6 "3 o
10 73 I 98 5,7 8,5 64 _

. @ e e B B
Functional Depression Cogpnitive deficit Poor/very poor  Functional Depression Cognitive deficit Poor/very poor
disability self-perception disability self-perception

of health of health
Women Men
®Without incontinence With incontinence

Figure 1. Proportional distribution of functional disability, deptession, cognitive deficit and poot/very poor
self-perception of health among the elderly with and without urinary incontinence, according to gender. Bagé,

Rio Grande do Sul. 2008.
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In crude analysis, functional impairment for
ADL and cognitive deficit were found to be
associated with the presence of Ul in the male

and female population. Depression and poor/very
poor self-perception of health were associated only
with women (Table 3).

Table 3. Association of indicators of functional disability, depression, cognitive deficit and poot/very poor self-
petrception of health and urinary incontinence in the elderly population, according to gender. Bagé, Rio Grande

do Sul, 2008.

Variables

Urinaty Incontinence**

Women (1000)

Functional disability **(1000)

Depression (951)

Cognitive deficit (952)

Poot/vety poot self-petception of health (965)
Men (593)

Functional disability**(592)

Depression (561)

Cognitive deficit (562)

cPR* (CI95%) P adiPR* (C195%)  p

338 (242;472) 0000  279(2.03-3.85  0.000
216 (1.67,2.81) 0000  221(1.6%;2.89)  0.000
134 (113,158 0.001 118 (1.02; 1.38) 0.027
191 (136;2.69)  0.000  1.86 (1.31-2.65) 0.001
551 (3.31;9.18)  0.000  445(2.60;7.62)  0.000
134 (0.60;3.00) 0480  1.22(0.5%2.83)  0.645
235(178;310) 0000  1.55(1.18;2.05  0.002
143 (0.58;352) 0433 113 (0.45,2.88)  0.794

Poot/vety poor self- perception (575)

*cPR = Crude Prevalence Ratio

#adjPR = Prevalence Ratio adjusted for the variables: age, skin colot, economic class and schooling.

*fFunctional disability for Activities of Daily Living (ADL)

##Used as a reference for the category “no”.

In the analysis adjusted for demographic and
socioeconomic variables, the physical and mental
health indicators remained associated with Ul in
both sexes. Women with Ul had, respectively, 2.8,
2.2,1.2 and 1.9 times the odds of having functional
disability for ADL, depression, cognitive deficit
and poot/very poor self-perception. Among males,
functional disability and cognitive deficit were 4.5
and 1.6 times greater, respectively, among those who
had incontinence compared with those who did not.

DISCUSSION

The prevalence of Ul reveals that the problem
affects one in five eldetly people in the municipality
of Bagé (Rio Grande do Sul), with greater occurrence
among women, those with advanced age, yellow,
brown or indigenous skin color and those without
schooling. Evaluating the health of the elderly
population using the UI health marker, incontinent
women showed a significantly higher prevalence of
functional disability for ADL, depression, cognitive

deficit and poot/very poor self-perception of health.
Elderly men with Ul had a higher prevalence of
functional disability and cognitive deficit.

The findings on the general prevalence of Ul
corroborate the results of population-based studies
conducted with elderly people in Sdo Paulo (Sao
Paulo)® and in Florian6polis (Santa Catarina)®.
However, research on the prevalence of UI has
shown great variability”71%23 "This may occur
due to sample choice, the age and gender of the
population investigated®, the fact that prevalence
is often higher among eldetly persons in long-term
institutions'”; and the type of instrument used for
UI assessment, whether self-reported or clinical
diagnosis. This variability can also be explained by
the adoption of different definitions for UI or even
different methodologies’. It can also be attributed
to cultural differences between regions in how Ul
is perceived by older adults'®.

As for the frequency of urine loss, the prevalence
of elderly people who reported suffering from this
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problem on a daily basis was higher than that
observed in a study carried out with elderly women
from a care center for the elderly in Pelotas (Rio
Grande do Sul)* and women aged 18 to 89 yeats who
sought cervical cancer screening in Florianépolis
(Santa Catarina)’. The frequency and amount of urine
leakage are due to several factors, such as: type of
Ul, elderly health status, comorbidities and degree
of functional dependence'.

Regarding the factors associated with UI, women
presented a higher prevalence (26.9%) than men
(10.3%). The self-reported prevalence of Ul by the
elderly was 36.3% in women and 17.0% in men in a
study carried out in Florianépolis (Santa Catarina)®,
26.2% in women and 11.8% in men in Sdo Paulo
(Sio Paulo)®, 69.5% in women and 30.5% in men in
Uberaba (Minas Gerais)', and 31.1% in women and
23.2% in men in Montes Claros (Minas Gerais)'".
In a study in Korea with people 60 years of age or
older, UI was reported in 6.5% of women'® and 3.9%
of men'. And in the USA, in a study with women
and men aged 50 years or older, the prevalence of
UI was 19.8 and 6.4%, respectively’.

In all surveys, the female gender appears to be the
most affected and associated with UI, which may be
related to the differences between the length of the
urethra; the anatomy of the pelvic floor; the effects
of gestation and giving birth on UI mechanisms;
and hormonal changes®.

The tendency for the prevalence of Ul to grow
as the age of the elderly person increases has been
identified by both Brazilian®®!" and non-Brazilian

studies”'?

. Aging with increasing prevalence of
comorbidities causes physiological changes. Thus,
it is not surprising that advanced age is associated
with the loss of bladder control, since urine control
depends on a complex set of neurophysiological
pathways, normal neuromuscular and connective

tissue function, and adequate cognition and mobility”.

In Bagé (Rio Grande do Sul), yellow, brown
or indigenous skin color increased the occurrence
of UI by 40% in relation to white eldetly persons,
corroborating the results of a study carried out in
Florianépolis (SC)’. According to literature, white
women have better knowledge about Ul than black
women and more frequently undergo surgical

treatment™. Another hypothesis is that white elderly
persons may have better socioeconomic conditions,
which favors seeking out preventive measures.

In contrast, a survey conducted in the USA
showed that being non-Hispanic white increased
the chance of Ul in relation to other ethnic groups’.
Thus, it is difficult to know whether the racial
disparities observed are due to actual differences or if
there are differences in the level of knowledge about
the problem or in reporting urinary dysfunction
among the various ethnic-racial groups, according
to accepted cultural norms™.

In the present survey, the absence of schooling
was related to a higher probability of UI. Similar
results are found in literature®"’. Absence or low
levels of schooling can make eatly detection and
the secking of treatment and preventive strategies
difficult, as there may be a belief that Ul is a natural
consequence of the aging process'. In addition,
healthcate professionals should use clear language
that facilitates understanding in the socialization of
information on the subject'.

After adjustment for demographic and
socioeconomic variables, it was possible to identify a
higher prevalence of functional disability, depression,
cognitive deficit and poor/very poor self-perception
of health among elderly individuals with UI. These
results show the necessity and importance of the
evaluation of physical and mental health indicators
in the elderly that relate to UL

The relationship between UI and functional
capacity has been verified in non-Brazilian
studies***. Longitudinal research conducted in
Norway has confirmed Ul as a significant risk
factor for decline in functional capacity among older
women**. In a cohort study performed in the USA,
older women with daily UI had a greater chance
(OR=3.31) of functional difficulty or dependence
than those who were continent, after adjusting for

sociodemographic variables.

This study does not involve longitudinal follow-
up and these results are likely to be the fruits of
reverse causality, as while it is difficult to say that
UI causes functional disability, the opposite can
be stated®®!" 141918, One study® justifies this result
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by stating that incontinent women reduce physical
activity due to fear of accidental urine loss and,
consequently, there is an increase in functional
limitations.

In relation to depression, there are several
publications that show Ul as a risk factor for the
disease. A survey?’ conducted with Norwegians
showed that, after adjustments, women with UI had
around a 1.60 greater chance of developing depressive
disorder and anxiety compared to women without

26,28 wwith women over

Ul Cross-sectional studies
50 years of age in the USA showed an increase in
the prevalence of depression as the frequency and

severity of Ul increased.

Incontinent women often avoid social activities
and thus have smaller social networks, which, in turn,
have an impact on mental health and contribute to

the development of depression®

. However, we cannot
disregard depression as a risk factor for UI, which

was verified in a national cohort study?®.

The prevalence of cognitive deficit was
significantly higher among those with incontinence
than those who do not, in both genders, with a higher
prevalence in incontinent men. While there is no
evidence to show Ul as a risk factor for cognitive
deficit, this result makes clear the importance of
assessing the condition in elderly individuals who
report or have a diagnosis of UL It is known that
mental deficiency is an important risk factor for the
development of incontinence'®, despite the scarcity
of studies.

The prevalence of a poot/very poor self-
perception of health increased among incontinent
women, with no significant association among men.
This association is expected considering the impact
of Ul on the psychosocial life of the elderly. In a
population study” of eldetly persons in Cuiabd (Mato
Grosso) it was found that the self-assessment of poor
and very poor health was 1.33 times higher among
incontinent elderly than those who did not have
UL A study” performed with eldetly individuals 65
years of age or older in Belém (PA) (n=571) and in
Campinas (SP) (n=676), showed that in both cities
negative self-assessment of health was associated with
the presence of three or more signs and symptoms,
including UL

The association of depression and self-rated poot/
very poor health with Ul among women may be
related to the fact that this population group tends to
expose their feelings and health problems more than
men. In addition, women account for mote than 60%
of the population of this study, and there is therefore
greater power to find associations. It is also worth
noting that most of the studies conducted with the
elderly focus on the female population, and there is
a need to broaden this theme among elderly men.

Among the limitations of the present study, we
highlight the fact that the association between the
types of Ul and the health conditions studied was
not investigated. There is also the possibility that the
individuals of the study were in drug treatment for
Ul and at the time of data collection did not mention
urine leakage. In a cross-sectional study, it is not
possible to assess the temporal relationship of UI with
functional disability, depression, cognitive deficit and
poot/very poor health self-perception. It is suggested
that longitudinal surveys are carried out to verify the
causal relationship between the variables. It is also
worth mentioning that while there is no biological
plausibility that UI causes functional disability and
cognitive deficit, the relationship of these conditions
with incontinence is evident, highlighting the need
to evaluate physical and mental health conditions in
the practice of care of the elderly with a diagnosis
of UL These are common conditions in primary
care and negatively affect the quality of life of the
elderly. These findings may support public policies
for the elderly population, strategies to prevent Ul
and its effects on the health of this population and
the organization of treatment in primary health care.

CONCLUSION

The results of this study reveal that urinary
incontinence is a frequent condition among the
eldetly, affecting one in five individuals. In addition,
its prevalence is higher among the elderly, women,
older elderly people, those with yellow or brown
skin or indigenous, and those without schooling.
Incontinence was related to physical and mental
health indicators, with a higher occurrence of
functional disability, depression, cognitive deficit
and a poor/very poor self-perception of health in
incontinent elderly persons.
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Urinary incontinence should not be understood
as a normal alteration of the physiology of aging,
and thus health education actions and guidelines
for individuals at all ages are required. In this sense,
the training of health professionals regarding the
approach to incontinence, methods of evaluation and
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Development of an app as a tool fo support research and the
prevention of osteoporosis

Abstract

Olbjective: to develop an app for the investigation and prevention of osteoporosis for use
by health professionals. Method: the development of the app was performed in six steps:
definition of the target audience; survey of validated osteoporosis risk assessment tools
in Brazil; programming of the app through the progressive web; selection of data for the
preparation of sections of the evaluation form and clinical recommendations; automated
auditing and evaluation of the app by health professionals. Results: three screens were
prepared for the app. These were based on the data extracted using the Osteorisk, Sapori
and Frax tools for sociodemographic data (age, gender, weight, height and ethnicity),
health (use of glucocorticoids, hormone replacement therapy, arthritis theumatoid
arthritis, secondary osteoporosis, previous low impact fractures, parents with a history
of hip fractures) and health related behaviors (physical activity, alcohol intake and
smoking). The appl followed the design pattern and functionalities of the osteoporosis
adviser tool (OPAD). Regarding guidelines relating to clinical recommendations, the
guidelines on osteoporosis and fall prevention in the elderly of the Ministry of Health and
the Brazilian Society of Geriatrics and Gerontology, respectively, were taken as a basis.
Conclusion: the app allows the early identification of patients presenting risk factors for
osteoporosis and, based on these results, provides guidance on the preventive measures to
be adopted, aiming at reducing complications resulting from fractures, hospitalizations,
disabilities and deaths.
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App to support the prevention of osteoporosis

INTRODUCTION

Brazil is a large country that includes states with
isolated municipal regions, a multiethnic population
and an unequal supply of specialized medical services
that hamper epidemiological studies into the accurate
prevalence of osteoporosis and its impact on public
health costs, limiting the management of the disease'.
This situation encourages greater use of telecare and
apps and decision support tools in this area, and
in turn to more publications in the application of
mobile technology in health line of research?®. -

The spread of information and communication
technologies, with the global use of mobile devices and
broadband expansion, has had major repercussions in
the area of medicine. This technological configuration
has enabled the development of web systems and
specific applications for health professionals and
patients. Examples include the Alzhe alert, which
estimates the risk of a person developing Alzheimet's
disease over the years, depending on their daily habits
and activities’; and ADep (Ayuda para depression in
Spanish), a free access program on psychoeducation
and cognitive-behavioral intervention for depression,
produced in Mexico*

In Brazil, other examples of these types of
applications are Mobi-Frail (Frigi/ Mobi), which seeks
to identify characteristics of frailty in the elderly®, and
the Tech-Care (Cuidarlech) "Foot Examination” app,
a tool to assist in the assessment and classification
of risk of developing diabetic foot for people with
diabetes mellitus®.

One of the great challenges facing Brazil is the
aging of its population. Osteoporosis and fractures
due to frailty are highlighted by high costs to public
health, negatively impacting the quality of life of the
elderly. In Brazilian studies, the reported prevalence
of osteoporosis among postmenopausal women
ranges from 15.0% to 33.0%/’. In general, these
studies also show a high prevalence of all types of
fractures due to bone fragility, varying from 11.0 to
23.8%; and a moderate incidence of hip fractures in
individuals over 50 years of age®.

An epidemiological study of fractures of the
proximal third of the femur in elderly patients treated
at a teaching hospital in the central region of Sao

Paulo showed that low-energy trauma was the cause
of 92.9% of fractures, with an intra-hospital mortality
rate of 7.19%’. It is estimated that 15.0% to 30.0%
of patients with hip fractures die in the first year,
often as a result of fracture complications, such as
infections, venous thrombosis and pressure ulcers;
or associated conditions, especially cardiovascular
in nature'.

Aiming to avoid these complications, several
European, North American and Asian studies have
demonstrated the clinical relevance of assessment
tools that can be used to identify individuals at
a higher risk of developing osteoporosis. Some
of these tools, such as the simple calculated
osteoporosis estimate (Score) and the Belgian risk
ratio for osteoporosis (Ositis)"’, indicate that the early
identification of risk factors is the main goal in the
introduction of effective osteoporosis prevention
strategies', which were considered in the elaboration
of the application in the present study, known as
OSTEOGULA (OSTEOGUIDE).

The objective of this study was to develop a
progressive web app to assist health professionals
in the assessment and prevention of osteoporosis
with content based on risk assessment tools available

in literature.

METHOD

A study was performed to develop a low-cost app
that can be used by any health service and is easy to
install on mobile devices.

The steps for building the app involved the
definition of the target audience; a survey of
validated osteoporosis risk assessment tools in Brazil;
programming of the app through the progressive
web; selection of data for the sections of the
assessment form and clinical recommendations;
automated auditing and evaluation of the app by
health professionals.

Target audience

As osteoporosis is a disease associated with aging,
and that approximately 75% of Brazilians do not
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have a private health plan', the target audience of
the app was defined as health professionals working
in the basic health, women's and geriatric areas of
the Unified Health System (SUS).

Survey of validated osteoporosis risk assessment
tools in Brozil

A survey of scientific publications was carried
out in the Medline and Lilacs databases of the
Virtual Health Library (VHL) and in the Capes
journal portal, aiming to identify the validated risk
assessment tools for osteoporosis in Brazil. The
criteria for inclusion of articles were: publications
available online, in Portuguese or English and
published between 2005 and 2016. We excluded
studies describing tools not evaluated for the
Brazilian population. The descriptors used were:
osteoporosis, tisk factors, risk assessment and hip
fractures. After the evaluation of the articles, three
tools (Osteorisk, Sapori and Frax) were identified
that served as basis for the creation of the app.

The Osteorisk tool is based on age and weight,
and the evaluation of the Brazilian population sample
showed an overall sensitivity to identify women with
a high risk of osteoporosis of 86.5%. The simplicity of
the app, its low cost and the savings generated make
this tool an excellent screening method to identify

women who are at higher risk of osteoporosis'®.

The Sapori tool identified that the main risk
factors associated with low bone density and low
impact fractures were: underweight; advanced age;
white/Caucasian race/ethnicity; a family history of
femoral fracture; current smoker and chronic use
of glucocorticosteroids. Postmenopausal hormone
therapy and regular physical activity played a
protective role®.

The Frax tool has an algorithm that calculates the
risk of the patient suffering a fracture due to bone
fragility in the next ten years, correlating the risk
factors with the result of the bone mineral density of
the femoral neck, measured by bone densitometry.
The clinical risk factors assessed are: age; gender;
body mass index (BMI); previous fractures; family
history of femoral fracture; prolonged corticotherapy;

current smoker; ingestion of more than three units of
alcoholic beverage per day; secondary osteoporosis
and rheumatoid arthritis',

Progressive web app programming

For programming the app open source
technologies such as HTML, CCS, Java script and
PHP were used. We chose to develop a progressive
web app (PWA), a term used to denote a new software
development methodology. Unlike traditional apps,
a PWA can be seen as a hybrid evolution between
regular web pages (or websites) and a mobile app.
This new app model combines features offered by
the most modern browsers with the advantages of
using a mobile phone®®. Throughout the development
of this application we tried to meet the precepts
established in software engineering,

Selection of data for preparation of the Assessment Form
section and for clinical recommendations

The use of risk assessment tools should consider
the profile of their population, as genetic, racial and
anthropometric differences contribute to explain
divergences in the incidence and prevalence of low
bone density and fractures in several countries
around the world". The selection of data for the
preparation of the assessment form was based on the
three validated osteoporosis risk assessment tools in
Brazil (Osteorisk, Sapori and Frax).

The weight and age data common to the three
tools were used in the patient risk classification for
low bone density which was based on the algorithm
calculation of the Osteorisk tool: 0.2 *[(Weight in
Kg) - (Age in years)]. Individuals are considered low
risk when the result of the calculation is greater than
1, medium risk when the value is between -2 and 1
and high risk when the value is less than -2. This tool
performs well, as shown in the work of Sen et al."
and Steiner et al."?, with sensitivity of 86.5% in the

identification of women at high risk for osteoporosis.

Family history, specifically parents with a history
of femoral fracture, current smoking, chronic use of

glucocorticoids and previous low impact fractures
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were identified as risk factors associated with low
bone density by the Sapori and Frax tools and were
incorporated into the app.

The use of glucocorticoids followed the Frax
recommendation to indicate a positive result if
current oral glucocorticoid use was identified for
more than 3 months with a prednisolone dose of 5 mg
or more (or equivalent dose of other corticosteroids).
Regarding alcohol consumption, the use of 3 units of
alcohol or more per day was considered affirmative,
in accordance with the Frax guidelines. A unit of
alcohol varies little between different countries
and is between 8-10 g of alcohol. This is equivalent
to a standard glass of beer (285 ml), a measure of
spirits (30 ml), an average glass of wine (120 ml) or
a measure of aperitif (60 ml)'.

For the definition of secondary osteoporosis, Frax
considers whether the patient has a disease strongly
associated with osteoporosis. This includes type 1
diabetes, osteogenesis imperfecta in adults, untreated
hyperthyroidism, hypogonadism or premature
menopause (<45 years), chronic malnutrition or
malabsorption, and chronic liver disease'’.

According to the sample of the Sapori study,
postmenopausal hormone therapy and regular physical
activity in the previous year had a protective role. The
app was configured to only signal these affirmations
as positive for identified continuous cases during the
previous yeat'. In this study, those of white/Caucasian
race/ethnicity were considered to be at greater risk,
with the definition of race at the discretion of the
clinical judgment of the health professional.

The data used by the osteoporosis adviser (OPAD)
tool, a clinical decision support system developed
in Iceland, were not used in the OSTEOGUIA
assessment form as there were no studies on its
use and validation for the Brazilian population.
However the design pattern, with fields for the
inclusion of numerical values of anthropometric
data and yes or no option buttons for risk factor
items, were adopted. The functionality of offering
recommendations on lifestyle, treatment and the
timing of bone densitometry exams immediately
after submission of the form were also followed"".

With respect to the clinical recommendations for
the adoption of preventive measutes for osteoporosis,
the application was based on the Clinical Protocol
and Therapeutic Guidelines of Osteoporosis of the
Ministry of Health (MS), Ordinance No. 451/201418,
and the guidelines on prevention of falls among the
elderly of the Brazilian Society of Geriatrics and
Gerontology (SBGG)".

Automated Audit

To evaluate the petformance of the app, Google's
automated open source Lighthouse tool was used™.
This provides a comprehensive audit of all aspects
of the quality of a web app by performing a series
of tests on the page, and generates a performance
report based on those tests, displaying flaws and
recommendations for improving the application.
Lighthouse was run as an extension of Chrome,
auditing the items listed in Table 1.

Chart 1. Items of app audited with Lighthouse tool. Rio de Janeiro, 2017.

Progressive Web App Accessibility

Good Practices

Register a service worker

Elements use attributes correctly

Include JavaScript front-end libraries without
security vulnerabilities

Respond with 200 code when ARIA attributes follow best Avoid the app cache
off-line practice

Contain content when JavaScriptis | Elements have discernible names | Avoid WebSQL DB
not available

Use https Elements describe content well Use https

User can be asked to install the
web app

Elements are well structured

Use http/2 for own resoutces

to be continued
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Continuation of Chart 1

Progressive Web App Accessibility

Good Practices

Configured for a personalized
home screen

Specific page for valid language

Use passive listeners to improve scrolling
performance

Address bar corresponds to brand
colors

Meta Tags used correctly

Avoid mutation events in own scripts

Has a <meta name = viewport> tag
with initial width or scale

Satisfactory color contrast

Avoid document.write ()

Content is sized correctly for
viewport

Open external anchors using re/ = nogpener

Redirect http traffic for https

Avoid requesting geolocation permission
on page load

Page loads quickly enough in 3G

- Avoid requesting notification permission
on page load

- Avoid discontinued APIs

- Manifest’s short_name won’t be truncated
when shown on home screen

- Prevents users from pasting into
password fields

- Displays images with correct aspect ratio

- No navigator error registered on console

ARIA= Accessible Rich Internet Applications.

APIs = Application Programming Interface.

Evaluation of app by health professionals

An evaluation of the prototype was carried out
to discover the opinions of health professional users
regarding the functionality, usability and reliability
of the application. This model was presented and
made available for use to the professionals of the Care
Centre for the Elderly (NAI) of the Universidade
do Estado do Rio de Janeiro (Uerj), from August
to September 2017.

After the evaluation period, an online
questionnaire was created using the Likert Scale
with a score of 1 to 5, varying from totally disagree to
fully agree. Scores over 4 were considered adequate.
The volunteers evaluating OSTEOGUIA were
required to answer questions that are generally
used in software engineering to assess the technical
quality of applications. These issues were based on
studies that assess features such as the functionality,
reliability, usability and efficiency of mobile apps?'.

The questionnaire included a question about
the professional profile of the evaluators, who
could be doctors, nurses, other health professionals

or caregivers. For the validation of the online
questionnaire, we sought to comply with NBR ISO/
IEC 250062: 2011 of the Brazilian Association of
Technical Standards (ABNT)*, which recommends
a minimum sampling of eight participants in the
test stage.

After the evaluation phase of the prototype and
corrections of the initial version, the application
was sent for registration with the Institute of
Technological Innovation of Uerj. Upon completion
of this process, the app will be made available for
free access on a secure hosting server on the Google
Play Store.

Research Ethics

The development of this app followed the
Guidelines and Norms Regulating Research
Involving Human Beings, in accordance with the
recommendations of resolution 466/2012 of the
National Health Council. The project was approved by
the Research Ethics Committee of the Universidade
Estadual do Rio de Janeiro (Protocol No. 2706/17).
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The volunteers were previously informed about the
evaluation of the application, with only those who
agreed to and signed the Free and Informed Consent
Form allowed to participate.

RESULTS

Three screens were created for the OSTEOGUIA
app, based on the data extracted using the Osteorisk,
Sapori and Frax tools for sociodemographic data
(age, gender, weight, height and ethnicity), health
(use of glucocorticoids, therapy hormone replacement
therapy, rheumatoid arthritis, secondary osteoporosis,
previous low-impact fracture, parents with a history
of hip fracture) and health-related behaviors (physical
activity, alcohol intake, and smoking).

The assessment form screen was based on the
design used by the OPAD tool with fields for the
numerical completion of the age, weight, height and
T-score values and yes or no option buttons for the
risk factors to be evaluated.

The guidelines on osteoporosis and prevention of
falls among the elderly of the Ministry of Health and
the Brazilian Society of Geriatrics and Gerontology,
respectively, were used as a basis for the guidelines
relating to clinical recommendations.

The home screen features a fixed menu at the
top that leads to five sections: three with interactive
information on osteoporosis, risk factors, and
densitometry; one thatleads to the assessment form
and one to the contact form (Figure 1).

OSTEOGUIA

Osteoporosis

Risk Factors

Densitometry

Assessment Form

Contact

Back

Figure 1. Reproduction of OSTEOGUIA app screen. Rio de Janeiro, 2017.

The Osteoporosis section provides interactive
buttons that lead to screens with information on
definition, etiology, epidemiology, mortality, falls,
and a button with a tutorial on using the app in
which a link to the bibliographic references is

located.

The Risk Factors section details each important
risk factor in the assessment of the patient, separated
into two columns: modifiable and non-modifiable
factors. Each risk factor is represented by a button
that provides detailed information, including
important data to be considered when completing

the assessment form.

As the diagnosis of osteoporosis can also be
made based on the measurement of bone mineral
density by the dual X-ray densitometry technique,
the Densitometry section provides recommendations
for the examination, according to the guidelines of
the Ministry of Health.

In the Assessment Form the health professional
inserts the general details of the patient and the
items related to the risk factors. (Figure 2).

The patient's general data is entered in the text
fields and risk factors are selected using the yes or no
options, following the design pattern of the OPAD
tool, and then automatically transferred to the app
algorithms. If the patient has undergone a bone
densitometry exam of the lumbar spine, a field asks
them to provide the numeric value of the T-Score
obtained in the lumbar segment of L1-L4.

After submitting the assessment form the user
is directed to the final screen, Results and Clinical
Recommendations. Here a report provides the BMI
of the patient, with an alert for underweight patients,
the risk classification of the patient for low bone
density and the densitometry result as classified by
the World Health Organization (WHO), categorized
as osteoporosis, low bone density (osteopenia) or
normal (Figure 3).
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OSTEOGUIA
General data:
Age:
Weight: | Height:
Gender:
o Male o Female
Risk factors
1- White/Caucasian race/ethnicity
o No o Yes
2- Current smoker
o No o Yes
3- Three or more units of alcohol per day
o No o Yes
4- Regular physical activity
o No o Yes
5- Use of glucocorticoids
o No o Yes
6- Hormone replacement therapy
o No o Yes
7- Rheumatoid arthritis
o No o Yes
8- Secondary osteoporosis
o No o Yes
9- Previous low impact fracture
o No o Yes
10- Parents with history of hip fracture
o No o Yes
Densitometry
T-Score lumbar spine:
Back

Figure 2. Reproduction of OSTEOGUIA app screen. Rio de Janeiro, 2017.

OSTEOGUIA

Results and Clinical Recommendations

1- Body mass index BMI=17.2
Being underweight is a risk factor for osteoporosis

2- Classification of risk of patient for low bone density
= High Risk

3- Result of densitometry exam, according to WHO
classification = Osteoporosis

4- Smoking and excessive alcohol intake should be
discouraged

5- Rheumatoid arthritis is associated with low bone
mass

6- Use of glucocorticoid with a dose greater than 5 mg
prednisone/day or equivalent for a period of 3 months
or more has a higher predictive value for fracture risk

7- No other modifiable risk factors

Back

Figure 3. Reproduction of OSTEOGUIA app screen. Rio de Janeiro, 2017.
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In the Contact section the user is provided with
a form so that they can send a message to the app
developers with questions, comments and suggestions.

In the automated audit, the app presented a
performance of 82% in PWA characteristics, 89%
in accessibility features and 100% in complying
with good web development practices. Suggested
indicators for improving accessibility relate to
technical features that make content accessible to a
user of assistive technology, such as a screen reader
for the visually impaired. Improvements to the PWA
features include improvements in server access such

as https access redirection, which is a secure http,
and improved image optimization for a better 3G

connection experience.

Table 1 shows the data based on the responses of the
evaluations performed by NAI/UER] professionals.
All seven evaluated items were approved, with an
emphasis on the ease of use and reliability of the
application, and 62.5% of professionals agreed with
the use of the app. Eight professionals participated
in this evaluation, and all identified themselves as
doctors. The online questionnaire was available in
the same trial period as the prototype.

Table 1. Responses to on-line questionnaire for the assessment of the OSTEOGUIA app. Rio de Janeiro, 2017.

Items  Questions Mean (standard-deviation)
1 Would you like to use this app frequently in your day to day routine? 4.62 (£0.51)

2 Is the app easy to use? 5.00 (£0)

3 Could you use the app alone? 5.00 (£0)

4 Are the functions of the app well integrated? 4.62 (£0.51)

5 Are the functions of the app consistent? 4.50 (£1.41)

6 Do you think other people will be able to learn 4.75 (£0.40)

to use OSTEOGUIA quickly and easily?
7 Do you think the use of the app is reliable? 5.00 (£0)

DISCUSSION

In the daily clinical practice of elderly health
care, it has been observed that many patients only
receive care and treatment for osteoporosis after a
fall episode in which a fragility fracture is found.
Danachi et al.’ identified that simple and effective
measures, such as early diagnosis, the treatment of
osteoporosis and the regular practice of physical
activities, were not adopted for elderly patients with
a fracture of the proximal third of the femur.

Despite the many treatments available for the
prevention and management of osteoporosis, with
the effective reduction of vertebral and non-vertebral
injuries, the majority of the Brazilian population still
do not have access to early diagnosis and appropriate
therapy for the disease®. The Brazilian government
provides medication for osteoporosis through
the SUS but, without adequate epidemiological

knowledge, the implementation of public health

programs is impaired ".

Research released by the Brazilian Society of
Clinical Medicine showed that around 72% to 93% of
physicians said they were very interested in receiving
information concerning the prevention and treatment
of osteoporosis. At undergraduate or graduate level,
64% and 79% of students, respectively, had little or
no exposure to osteoporosis. Only 22% of physicians
reported having knowledge about the guidelines

for the treatment and prevention of osteoporosis®.

The OSTEOGUIA application was developed
to try to fill this gap, seeking to identify the needs
of health professionals and providing scientifically
based information, aiming to provide a better
service to the population which presents risk factors

associated with osteoporosis.
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The systematic review found that there are few
clinical decision support applications in osteoporosis
available and that most studies evaluating these tools
do not incorporate the three main components in the

assessment: risk factors, diagnosis and treatment®.

Some tools, such as Osteorisk, Sapori and Frax,
identify individuals at greater risk for fracture,
optimizing the start of and adherence to treatment,
resulting in a more effective selection of patients to
undergo bone densitometry, as the doctor can request
the examination for those who are most at risk by
quantitatively weighing the clinical risk factors. In
the Seore study”, the authors showed that unnecessary
requests for bone densitometry could be reduced by
up to 30%, and the Belgian Osiris (Osteoporosis
Index Risk) study showed that recommendations for
this test could be reduced by 55% if the instrument
was correctly applied, avoiding its use among patients
at low risk".

The OSTEOGUIA app incorporates the risk
factors used by these tools with the advantages of
portability and easy installation on mobile devices,
adapting to any screen size by adopting a responsive
design pattern. During the literature review, no
online application for the use of the Osteorisk tool
was identified. The Sapori tool was developed as
an Excel tool and although an internet version of

the Frax tool is available, the mobile app is not free.

The use of free coding tools allowed the
development of a low cost app. In addition, the
use of established web languages facilitates the
maintenance and improvement of the app, which
can be expanded by linking the assessment form to
the registry in a structured database, allowing a more
accurate statistical analysis with the possibility of
developing new risk assessment tools that consider
regional ethnic differences. The impact generated
by the use of these tools in the long term and the
analysis of the profile of patients in question is a
possibility for extending this study.

Another feature that could be improved in the app
is the provision of a statistical analysis correlating the
risk factors and results of lumbar bone densitometry

values with a representative population sample

for the definition of sensitivity and specificity in
identifying risk for osteoporosis. There is a tendency
to develop such apps based on patient experience.
In the next stage of this study, it is hoped that these
users participate in the evaluation of OSTEOGUIA.

This progressive web app follows the new trend
for the mobile web in its relative ease of development
and user experience advantages, having the potential
to meet the demand of health professionals working
with osteoporosis.

As limitations of the present study, it should
be noted that the online questionnaire applied
to health professionals for the evaluation of the
OSTEOGUIA app lacks a protocol for internal
validation by the information technology sector
of the institution. In addition, the low number of
evaluators and the fact that only health professionals
responded further limits the extrapolation of the
results of this research.

CONCLUSION

The evaluation of the app created in terms of
usability, functionality and reliability suggest the
possible incorporation of this tool in the daily
practice of health professionals. The OSTEOGUIA
app enables the early identification of patients
presenting risk factors for osteoporosis. Based on
these results, the professional can provide guidance
about the preventive measures to be adopted, aimed
at a better quality of life, reducing complications such
as fractures, hospitalizations, disabilities and deaths.

It should be emphasized that the clinical
recommendations provided by the app are based
on the Clinical Protocol and Therapeutic Guidelines
for Osteoporosis of the Ministry of Health and
the guidelines on the prevention of falls among
the elderly of the Brazilian Society of Geriatrics
and Gerontology. Therefore, although this app
is easy to use and can be accessed by mobile
devices, its guidelines are scientifically based. The
implementation of the OSTEOGUIA app can bring
benefits for the prevention of this disease in Brazil,
allowing the reduction of the socioeconomic impact
to the health services.
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Self-medication among participants of an Open University of the Third

Age and associated factors
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Abstract

Odbyjective: to identify the prevalence of self-medication, the therapeutic classes used
without medical prescription, the symptoms treated with such medication and associated
factors among participants of an Open University of the Third Age (OU3A). Method: a
cross-sectional, descriptive and analytical study was carried out, the sample of which was
composed of 138 OU3A attendees. To estimate the association between the variables,
prevalence ratios (PR), confidence intervals (95% CI), the chi-squared test and Fisher's
exact test were used. Resu/ts: the majority were aged 60-69 years (61.6%), were female
(75.4%), had a health plan (63%) and claimed to self-medicate (59.4%, 95% CI, 0-64.8). The
most frequently mentioned therapeutic classes were analgesics (31.9%), muscle relaxants
(13.8%), anti-inflammatories (13.0%) and first-generation antihistamines (7.2%). The
most commonly reported self-medication symptoms were muscle and joint pain (21.0%),
headaches (10.1%) and colds and flu (8.7%). There was a significant association (p =
0.049) among those who self-medicated more frequently and anti-inflammatory use (PR
= 1.46, 95% CI = 1.10-1.99). The complaint of muscular and articular pain exhibited a
significant association with the diagnosis of arthrosis (p = 0.003, RP = 3.75, 95% CI =
2.07-6.76) and hypothyroidism (p = 0.002, RP = 2.77 ; 95% CI = 1.50-5.10). Conclusion:
the most frequently mentioned reasons for self-medicating were previous experience using
the drug and the certainty that it is safe. Most of the above medications are potentially
inappropriate for the elderly. However, the elderly consider them safe and are unaware
of the risks to which they expose them. They may also be unaware that pain treated by
self-medication may be related to pre-existing diseases, which require the appropriate

professional and treatment.
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INTRODUCTION

The practice known as responsible self-medication
is recommended by the World Health Organization
(WHO) as a way of relieving the public health system.
The WHO considers self-medication a responsible
practice when individuals, in treating their own
symptoms and minor ailments, use approved
and prescription medications without a medical
prescription. Such drugs are supposedly safe as long
as they are taken as directed in the packaging inserts
and labels'.

In the European Union and in countries such as
the USA, Canada and Japan, self-medication is a well-
established practice, and responsible self-medication
is used primarily for the treatment of non-serious
symptoms and illnesses, such as colds, flu, common
headaches, some types of mycosis, muscle pain and
other clinical conditions'.

In Brazil, self-medication is a very common
practice, according to a review published in 2015%
This review was based on Brazilian cross-sectional
studies of high methodological quality that used
population samples to analyze the use of drugs in
the 15 days prior to the period of data collection.
According to the survey, self-medication is exercised
by about one-third of the adult population under the
age of 65. For the authors of the study, the fact that
Brazilians are living longer causes them to seek ways
of avoiding the risks inherent in greater longevity, and
medication use is seen as one of these means. The
practice of self-medication becomes an important
tool in this context.”.

Between 2009 and 2015, pharmaceutical care
workshops were offered at the Open University of
the Third Age (OU3A) of the Universidade de Sao
Paulo (USP). In these workshops, it was observed
that the OU3A was predominantly made up of
autonomous and socially active citizens with access
to health services and who were medication users’.
OU3A students, in general, have characteristics of
successful and active aging®. In the OU3A context,
participant health surveys enable the identification
of the profile, demands and risk factors for negative
outcomes among an elderly population that remains
active and participatory. This knowledge favors the
planning of actions aimed at maintaining functional
capacity, autonomy and active aging.

An approach to self-medication, a practice which
exposes the user, especially the eldetly, to the risk
of adverse events, requires delineable educational
interventions that are applicable in the context of
an OU3A. Based on the assumption that identifying
the target audience is a key strategy for the successful
planning of efficient health promotion actions, the
objective of this study was to estimate the prevalence
of self-medication, the classes of drug used without
a prescription, the symptoms treated with the same
and associated factors among individuals enrolled at
the OU3A. We also sought to identify the reasons for
adopting the practice, according to the participants.

METHOD

This cross-sectional, descriptive and analytical
study was carried out at the OU3A of the School
of Arts and Humanities (SAH) of USP. The survey
began in the second half of 2016, when there were
243 students enrolled in the activities of OU3A of
the SAH. In order to calculate the sample size needed
for this research, a pilot study was conducted with 57
eldetly people (the data of which were integrated into
this study), of whom 32% reported self-medicating
at times. Based on this estimated prevalence, a 95%
confidence level and a standard error of 5%, the
sample size was defined as 141 individuals.

Data were collected between August 2016 and
October 2017. During recruitment, OU3A students
wete approached at the SAH and invited to participate
in the survey, constituting a convenience sample.
The inclusion criteria included students of both
genders properly enrolled at the SAH OU3A. After
the selection of those that fit the inclusion criteria,

a total of 138 individuals were obtained.

A previously structured questionnaire was applied
for data collection, in which the participants reported
their age, gender, frequency of self-medication,
reasons for self-medication, health problems,
medicines used without a prescription and if they
had a health plan.

For the question about the frequency of self-
medication, four response options were provided:
"always", "almost always", "sometimes", "almost nevet"
(ot "rarely") and "never". This categorization allowed

us to estimate the frequency of self-medication. In
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order to estimate the prevalence of self-medication,

" "almost

those who said they self-medicated "always,
always" or "sometimes" were considered practitioners
of self-medication, irrespective of frequency, as well
as those who reported that they "rarely" or "almost

never" used medication without a prescription.

The questionnaire provided categories of motives
for self-medication which could be selected by the
participants and space to include other reasons. The
pre-existing categories on the form were: "previous

expetience with the medicine ot the health problem";

"on

"have no health plan"; "advice from friends, family

"on

and neighbors"; " was sure about the safety of

"on "n,on

the drug'; "availability in pharmacies"; "money
saving'; "time saving'; "lack of trust in doctors";
"lack of time to go to the surgery"; "delay in access

to consultation or care"; "the health problem was

"n,on

not serious'; "recommendation of pharmacist or

pharmacy assistant"; "recommendation of relatives

or friends"; "advertising of medication”.

The descriptive analysis of the data was performed
by determining the measures of central tendency
(mean) and dispersion (standard deviation) for
the quantitative variables and the distribution of
frequency and percentages (absolute and relative

frequencies) for the categorical variables.

The prevalence rate was calculated according to

the following formula:

Prevalence = N° of cases in a given location and period x 100

population of same location and period

In addition to the prevalence, the association
between variables was estimated by bivariate analysis.
To estimate the strength of the association, the
prevalence ratio (PR) and its confidence intervals
(95% CI) were used as an effect measure. In inferential
analysis, this association was also evaluated through
the following hypothesis tests: Pearson's chi-squared
test and Fishet's exact test. The latter was used in
cases in which the expected frequency was less than
five. Associations with a significance level of 5%
(p<0.05) were considered statistically significant.
Data analysis was performed in the IBM SPSS
Statistics package.

This research was approved by the Ethics
Committee of EACH/USP, under approval number
1,354,768. All participants signed a Free and Informed
Consent Form (FICF).

RESULTS

The sample consisted of 138 OU3A attendees.
The mean age was 68.2 years (SD=6.4) and ranged
from 56 to 84 years. Only three participants were
aged between 56 and 59 years old. The majority were
between 60 and 69 years old (n=385, 61.6%), were
female (n=104, 75.4%), had a health plan (n=87,
63.0%) and said they practiced self-medication (n=82,
59.4%, 95% CI 54.0-64.8).

Table 1 shows the prevalence of self-medication
according to frequency, the prevalence of the classes
of drug used and the symptoms treated with self-
medication. Individuals were considered practitioners
of self-medication irrespective of whether they said
they self-medicated "sometimes", "almost always" or
"always" and also included those who reported that
"rarely" or "almost never" used non-prescription
medicines. One of the participants who self-
medicated did not describe the frequency.

Of the medications consumed without medical
prescription, the most frequently mentioned class
was analgesics. Dipyrone was reported by 40
participants (29.0%). Among muscle relaxants,
nonsteroidal anti-inflammatory drugs (NSAIDs)
and antihistamines, the most commonly reported
were Orphenadrine (n=15, 10.9%), Diclofenac (n=8,
5.8%) and Chlorpheniramine = (n=0, 4.4%).

The symptoms most frequently used to justify
self-medication were muscle and joint pain, headache
and colds and flu, reported by 55 participants (67.1%).
The least frequent causes were heartburn, abdominal

cramps, diarrhea, and an obstructed bowel.

Table 2 shows the association between self-
medication, regardless of frequency, and the variables
age, gender, reported diseases and presence or not of
a health plan. There was no statistically significant
association (p<0.05) between these variables and the
practice of self-medication, irrespective of frequency,
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although this practice was more common among
patients with osteoarthritis and hypothyroidism.
No significant association was found (p<0.05)
when these variables were analyzed in relation to
the frequency of self-medication.

When the frequency of self-medication was
compared with the drug classes used without a
prescription, the use of NSAIDs was significantly
associated with a higher frequency of self-medication

(p=0.049, PR=1.406, 95% CI =1.10-1,99) (Table 3).

Table 1. Prevalence of self-medication, classes of drugs used and symptoms attributed to the practice among

participants of an OU3A. Sao Paulo, 2017.

Variables® n (%) CI95%"
Practice self-medication

Sometimes, almost always or always 50 (36.2) 30.9; 45.5
Almost never 31 (22.5) 17.9; 271
Never 56 (40.6) 35.2;46.0
Classes of medications

Analgesics 44 (31.9) 26.8; 37.0
Muscle relaxants 19 (13.8) 10.0; 17.6
NSAIDs* 18 (13.0) 9.3; 16.7
Antihistamines 10 (7.3) 4.4;10.0
Symptoms

Muscle and joint pain 29 (21.0) 16.5; 25.5
Headache 14 (10.2) 6.8;13.4
Gripes and colds 12 (8.7) 5.6; 11.8

“Excluded in cases in which the question related to the variable was not answered; "Confidence interval; “Non-steroidal anti-inflammatory drugs.

Table 2. Association between self-medication, irrespective of frequency, and variables studied among OU3A

participants. Sio Paulo, 2017.

Variables n (%) PR* (C195%") p-value®
Gender 0.935
Male 20 (58.8) 1.00

Female 62 (59.6) 1.01 (0.73; 1.40)

Age range! 0.649
60-69 51 (60.0) 1.07 (0.79; 1.45)

270 28 (56.0) 1.00

Health Plan 0.670
Yes 54 (62.1) 1.07 (0.80; 1.42)

No 28 (58.3) 1.00

Diseases

SAH* 56 (60.2) 1.04 (0.77; 1.41) 0.785
Diabetes 20 (54.1) 0.88 (0.63; 1.23) 0.437
Hypothyroidism 18 (72.0) 1.27 (0.95; 1.70) 0.157
Arthrosis 7 (77.8) 1.34 (0.92; 1.96) 0.213
Cardiac insufficiency 6 (42.9) 0.70 (0.38;1.30) 0.183

“Prevalence Ratio; "Confidence Interval;“Pearson's chi-squared test or Fisher's exact test; “Excluding three patticipants who were under 60 years

of age (between 56 and 59 years); Systemic Arterial Hypertension.
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Table 3. Association between drug classes used without medical prescription, attributed symptoms and frequency
of self-medication among participants of the OU3A. Sao Paulo, 2017.

Practices self-medication

Sometimes. almost always. always

Almost never

Variable n (%) PR* (C195%") n (%) PR (C195%) p-value®
Drugs classes

Analgesics 25 (61.0) 0.98 (0.69;1.38) 16 (39.0) 1.04 (0.60;1.81) 0.888
NSAIDs* 14 (82.4) 1.46 (1.10;1.99) 3 (17.6) 0.40 (0.14;1.17) 0.049
Muscle relaxants 13 (68.4) 1.15 (0.79;1.66) 6 (31.6) 0.78 (0.38;1.62) 0.493
Antihistamines 5 (50.0) 0.79 (0.41;1.50) 5 (50.0) 1.37 (0.68;2.73) 0.415
Symptoms
Muscle and joint pain 19 (67.9) 1.16 (0.83;1.63) 9(32.1) 0.77 (0.41;1.45) 0.409
Headache 9 (64.3) 1.05 (0.68;1.62) 5 (35.7) 0.62 (0.43;2.00) 0.829
Cold and flu 7 (58.3) 0.94 (0.56;1.50) 5 41.7) 1.11 (0.53-2.31) 0.793

“Prevalence Ratio; *Confidence Interval; “Pearson's chi-squared test or Fishet's exact test; ¢ Excluded in cases in which the question related to

the variable was not answered; “Non-steroidal anti-inflammatory drugs.

As muscle/joint pain and headaches were the
most prevalent complaints among those who self-
medicated, the association between these complaints
and the diseases mentioned was investigated (Table
4). The diagnosis of arthrosis (p=0.003, PR =
3.75, CI195%=2.07-6.76) and hypothyroidism (p
=0.002, PR=2.77, CI195% =1.50-5.10) exhibited a
significant association with the complaint of muscle

and joint pain. The presence of hypothyroidism

and osteoarthritis also had a significant association
(p=0.010, PR=3.59, 95% CI=1.76-7.29).

Table 5 presents the reasons for self-medication,
according to the participants. The most frequent
reasons were the fact that the medication had been
prescribed before, previous experience with the
medicine, being sure that the medicine is safe, advice
of relatives or friends, and the non-serious nature
of the health or illness problem.

Table 4. Association between reports of pain treated with self-medication and reported diseases among participants

of the OU3A, Sio Paulo, 2017.

Muscle and joint pain Headache

Variable* n (%) PR" (CI95%°) p-value! n (%) PR (CI95%) p-value
Diseases

SAH® 20 (21.5) 1.10 (0.53;2.17) 0.839 9(9.7) 0.87 (0.31;2.45) 0.504
Diabetes 9(24.3)  1.23(0.62;2.45) 0.594 12.7) 0.21 (0.28;1.55) 0.670
Hypothyroidism 11 44.0) 2.77 (1.50;5.10) 0.002 3(12.0) 1.24 (0.37;4.10) 0.484
Arthrosis 6 (66.7)  3.75 (2.07;6.76) 0.003 1(11.1) 1.10 (0.16;7.51) 0.630
Catdiac insufficiency 3 (21.4) 1.02 (0.35;2.95) 0.599 3 (214 2.416 (0.76;7.64) 0.154

“Excluded in cases in which the question related to the variable was not answered *Prevalence of Ratio; “Confidence Interval; ‘Pearson's Chi-

squared test or Fisher's exact test; ‘Systemic arterial hypertension.
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Table 5. Reasons for self-medication, according to the participants of the OU3A. Sio Paulo, Sdo Paulo, 2017.

Reasons for self-medication n (%)
Medication had already been prescribed before. on another occasion 33 (40.2)
Had used the medication before 28 (34.2)
Was sure that the medicine is safe 21 (25.6)
Adpvice of relatives or friends 20 (24.4)
The health or illness problem was not serious 17 (20.7)
Previous experience with the health or illness problem 15 (18.3)
Recommendation of pharmacist or pharmacy assistant 11 (13.4)
Availability in pharmacies 10 (12.2)
Do not have medical insurance 7 (8.5)
Advertising of medication 7 (8.5)
Problem would have gone by time medical care was obtained 6 (7.3)
Lack of trust in doctors for diagnosis and treatment 6 (7.3)
Save money 4 4.9)
Save time 2124
Lack of doctors in health centers 1(1.2)
Know what doctors will prescribe 1(1.2)
Could not wait for appointment to relieve discomfort 1(1.2)
In great pain 1(1.2)
Because pain will pass 1(1.2)
Takes too long to get appointment 1(1.2)
Doctor did not resolve problem when last occurred 1(1.2)
Information given by doctors on TV 1(1.2)
Prevention 1(1.2)

DISCUSSION

Self-medication is widespread among the elderly.
A survey of 934 elderly residents in Goiania (GO)
found that almost 36% practiced self-medication,
similar to other Brazilian studies®. However, in
some studies, the practice is even more common.
In a study with 344 elderly people conducted in
Salgueiro (Pernambuco), 60% self-medicated.
Individuals who do not practice physical activity
used more medications on their own, which, for
the authors, suggested that people who maintain

healthier lifestyles resort less to medicines®.

In the present study, most participants were
practitioners of self-medication. The most prevalent
therapeutic classes were analgesics, muscle relaxants,
NSAIDs and first-generation antihistamines.

The prevalence of analgesic and non-prescription

NSAID use was similar to that found in other

studies®’.

It was also found that one of the main reasons for
self-medication, according to the participants, was
being sure of the safety of using these drugs. This was
the main reason for self-medication in a recent study
conducted with eldetly people in Iran®. However,
muscle relaxants, NSAIDs and first-generation
antihistamines are for the most part potentially
inappropriate for the elderly. Muscle relaxants and
first-generation antihistamines have anticholinergic
effects and consequently increase the risk of falls
and fractures. NSAIDs increase the risk of ulcer
and gastrointestinal bleeding’.

In a cross-sectional population-based study of
1,451 elderly in Pelotas, Rio Grande do Sul, in 2014,

the association of the practice of self-medication with
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the use of drugs that were potentially inappropriate
for the elderly remained even after adjusting for the
other variables studied. For the authors, this indicates
the need to raise awareness among the eldetly to avoid
the consumption of ovet-the-counter medications'.

Potentially inappropriate drugs for the elderly are
those that should be avoided or used with caution
in this age group. Therefore, the prescription of
these drugs requires consideration of the risk-benefit
relationship, the availability of alternative agents and
non-pharmacological resources, the choice of the
lowest required dose, the potential drug interactions
and the monitoring of the effects on the patient'.
However, in Brazil, self-medication is stimulated
by the misconception that the drug in question is a
simple, risk-free commodity. In part, this is due to
exposure to abusive advertising of drugs, which are
made available to the consumer (through self-service)
and also because the user often does not ask the
pharmacist for advice when going to the pharmacy
ot drugstore'. This situation is particulatly worrying
when the user is elderly and the "merchandise" is
inappropriate for the age group, especially when the
individuals in question are not aware of the risks.

Itis also noted that the practice of self-medication
is not restricted to prescription-only, over-the-counter
(OTC) medicines. In every case, the dispensation of
medicines, exempt or not from prescription, should
be understood as a process of health care. Even the
dispensing of non-prescription drugs is not free of
instruction'. When accompanied by appropriate
guidance, the risks related to the use of medicines
are reduced. This care is especially important when
the dispensed medications are anticholinergic.

Free access to these drugs, especially when
unprotected, raises the risk of adverse reactions.
This happens for several reasons. First, unrestricted
selling and advertising create the illusion that these
products are innocuous and harmless, which no
medication can be. This image, however, can increase
consumption and excessive and irresponsible use.
Secondly, these drugs are better known by their
trade names than by their active principles. There
are several trade names for the same drug, raising the
possibility of overdosage. In addition, the associated
use of these drugs by the same individual increases
the anticholinergic load - a cumulative effect of the

simultaneous use of more than one anticholinergic
drug - and therefore, the risk of adverse reactions.

Such reactions may also be mistaken for
symptoms of disease or clinical conditions and
result in the prescription of another drug without the
"symptom" being recognized as an adverse reaction.
This situation characterizes what we know as the
iatrogenic cascade. Cognitive decline, confusion,
delirium, urinary retention, constipation, and visual
disturbances are common adverse effects that may
be - and are - confounded with symptoms of illness.

In the older age group, self-medication is mainly
carried out to mitigate suffering such as pain’. In
fact, in the present study, muscle and joint pain was
prevalent among the symptoms treated with self-
medication. On the other hand, this symptom has
been associated with the presence of arthrosis and
hypothyroidism, conditions that require appropriate
professional treatment. The pain possibly associated
with preexisting diseases may indicate that they are
not being treated propetly. Appropriate medical
treatment can promote control of symptoms and
thus reduce self-medication.

In short, the practice of self-medication exposes
the individual, especially the elderly, to the risk of
adverse events and iatrogenesis, subjecting them
to functional impairments that may impair their
autonomy and their capacity to participate. Tackling
this practice through educational actions can reduce
the associated risks.

In addition, it is important to explain to the
individual the basis for the guidelines and instructions
they receive. In USP OU3A pharmaceutical care
workshops, participants begin to adhere to and follow
the instructions when they know the reasons on
which they are based. The patient is autonomous in
decision making and may disregard the guidelines
if they consider them irrelevant'?.

This type of educational approach is fully
delineated and applicable in the context of the OU3A.
Actions of this kind are consistent with collective
health, which is a social practice that is transformative
in nature, involving the studies of health conditions
that seek to protect and promote health, quality
of life and the social well-being of individuals and
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the community". This approach can be practiced
in different organizations and institutions and by
different agents, within and outside the spaces
conventionally recognized as the health sector'*.

In fact, it is fundamental that such guidelines
and educational actions on self-medication are
carried out, developed and expanded in the most
varied contexts of attention and care for the elderly.
Likewise, further studies on the characterization and
factors associated with self-medication by the elderly,
especially follow-up, case-control and qualitative
studies, are needed to provide more detailed, precise
and accurate information about these relationships.
In the present study, the findings were limited by
several aspects, such as sample size, which made a
mote profound analysis of the potential associations
between variables difficult. Also, due to the cross-
sectional design of the study, it was not possible to
determine the direction of the associations identified,
which can be achieved in follow-up studies. In
addition, the information obtained is subject to
memory bias, as it is self-reported, that is, based
only on the reports of the participants.
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Quality of life of elderly people who care for other elderly people with

neurological diseases

Abstract

Odbjective: to investigate the relationships between the perceived quality of life of elderly
people who care for other elderly people with neurological diseases (dementia and
strokes) and the gender, age and caregiver burden, diagnosis, functional dependence,
and cognitive status of the care recipient. Method: 75 caregivers aged over 60 years were
interviewed using the Quality of Life Scale (CASP-19) and Zarit Burden Interview. The
levels of physical vulnerability of the elderly were identified through the Lawton and
Brody questionnaires and the Katz scale and the cognitive assessment of elderly care
recipients was assessed with the Clinical Dementia Rating. The data were analyzed by
chi-squared test (for comparison of categorical variables), Mann-Whitney and Kruskal-
Wallis U tests (for comparison of continuous variables). To study the associations
between variables, univariate logistic regression analysis was performed, followed by
multivariate logistic regression analysis. Results: the age, gender of the caregiver, type
of neurological condition, and physical and cognitive functioning of the care recipient
did not statistically influence the quality of life of the caregiver. Elderly caregivers with
higher levels of burden (=29) were 11.4 times more likely to have a worse quality of life
score (ClI: 3.16-36.77; p <0.001). Conclusion: the quality of life of the elderly caregiver
is negatively influenced by the burden involved in caring for another elderly person.
Identifying the negative emotional aspects of caregivers that negatively affect their quality
of life should be considered a target for intervention by health teams.
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Caregivers of elderly people with neurological diseases

INTRODUCTION

One characteristic of the epidemiological changes
that accompany population aging is the growth of
the proportion of elderly persons with chronic-
degenerative diseases. Among these diseases are
strokes and dementias of various etiologies'. Diseases
that generate significant physical and psychological
impairments are also associated with a progressive
loss of independence and autonomy, behavioral
changes and the need for care of an instrumental,
material, social and emotional nature?.

The levels of physical and cognitive dependence
associated with strokes and dementias range from
difficulties in mobility to more complex levels of
physical disability, which involve dependence in the
performance of activities related to personal care’.
These situations have a direct impact on the well-being
of family caregivers, who generally perform their role
without help or appropriate guidance. Caregivers often
become involved in conflicts, anxiety, depression,
stress, fears and experience a sense of burden that
can have an impact on quality of life*.

The World Health Otganization® (WHO) defines
quality of life as “#he individual’s perception of their position
in life in the context of the culture and value systems in which they
live and in relation to their goals, excpectations, standards and
concerns”. There are several factors that are related to
the perceptions of quality of life of eldetly caregivers,
including the quality of personal relationships,
sociodemographic characteristics such as age and
gender, the degree of burden and the abilities to deal
with dependent eldetly recipients of care®.

Population aging has repercussions on two
important phenomena. Firstly, there are more people
with neurological diseases such as dementias and/or
strokes, who exhibit several physical and cognitive
functional losses, and secondly, there are more eldetly
caregivers. The growing number of elderly people
can lead to these individuals being burdened by a
condition of dual vulnerability due to the burden
of care and the aging process. Such situations may
influence the psychological, physical and social health
of caregivers, affecting their perception of quality of
life. The variability of factors that influence quality
of life and its subjectivity impose reflections on
aging and make it essential understand the factors

that contribute to the well-being of caregivers in

each age group”®.

Those involved in care are constantly exposed
to depressive feelings and burden, which increases
with the greater dependence of the care recipient
and negatively influence the health of caregivers’'.
Positive and negative feelings, psychological conflicts,
grief, fear and insecurity are common throughout the
caring experience®. Caldeira et al.'” state that this
burden and the physical and cognitive frailty of the
caregiver are strongly associated with low caregiver
quality of life scores, and that this influences negative
petceptions about satisfaction with life.

The psychological resources of caregivers to deal
with difficult situations may be inadequate to meet
their life needs and the needs of the elderly care
recipient, resulting in negative personal perceptions
about their quality of life. Engaging in the care of an
elderly person often results in the caregiver setting
aside their life in favor of assuming responsibility
for the life of another, restricting their ability to
care for their own health and resulting in negative
effects on their quality of life'> .

The present study aimed to investigate the
relationships between the perceptions of quality
of life of elderly caregivers of elderly people with
neurological diseases (dementia and strokes) and
gender, age and caregiver burden, as well as the
diagnosis, functional dependence and cognitive

status of the care recipient.

METHODS

The present study integrated the database of the
study entitled "The psychological well-being of elderly people
who take care of other elderly people in a family context",
which had a convenience sample of 148 participants
indicated by professionals linked to public and private
services aimed at the elderly, such as elderly care

clinics, home care and medical services.

These caregivers met the following inclusion
criteria: age 60 or older, had been a caregiver for
at least six months, and agree to participate in the
survey. Caregivers who scored below the cutoff point
of the Cognitive Abilities Screening Instrument -
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Short Form (CASI-S) were excluded'. These cutoff
points were 23 for elderly persons aged 60 to 69
years, and 20 for those aged 70 or older.

The Proc Power procedure of the SAS program
(Statistical Analysis System) version 9.2 for Windows
was used for the planning of the sample size required
to analyze the correlation between the scores of the
scales used in the database. The Peatson's correlation
coefficient method with Fishet's transformation
was applied, with a significance level of 5%, a
test power of 80%, and a zero correlation of 0.00,
giving a sample size of at least 46 caregivers. For a
null correlation greater than 0.10, or closer to the
minimum correlation of 0.40, the sample would be
78 caregivers. For a 90% test power, significance level
of 1% and zero correlation of 0.10, the suggested
sample would be 145 elderly family caregivers, the
number reached in the database'®.

Of the sample of 148 caregivers, 50% cared for
elderly persons with some type of dementia or stroke,
21% reported that their care recipients were immobile
or had a physical disability, and 29% reported that
the elderly had a chronic somatic illness. This
information was obtained through an open question
that aimed to identify the main medical diagnosis
of each elderly care recipient. For the present study,
45 eldetly people who cared for other elderly people
with dementia and 30 elderly people who cared for
elderly people with strokes were chosen from the

above-mentioned base sample.

Trained interviewers collected data from the
elderly who were recruited from households (62.7%),
at private medical practices (25.3%) and in the
Geriatric outpatient clinic of a University Hospital
(12%) in the Greater Campinas Region. The mean
duration of the interviews was 57 (+ 13.1) minutes.

Data collection took place from October
2014 to July 2015, following approval from the
Research Ethics Committee of the Universidade
Estadual de Campinas on 6/10/2014 (C.A.A.E.
35868514.8.0000.5404). The subjects confirmed
their agreement to participate by signing a Free
and Informed Consent Form. The present study
complied with Resolution n° 196/96 on the Rights
and Regulatory Guidelines on Research Involving
Human Beings.

The variables of interest selected for the present
study were: the gender, age, burden and perceived
quality of life of elderly caregivers, and the type of
illness (dementia or stroke) and levels of physical and

cognitive dependence of the elderly care recipients.

The Zarit et al.” Burden Interview was used. This
consists of 22 items with five points each (from 0
= never to 4 = always), which assess the caregiver's
opinion about how much physical, psychological and
social burden is involved in the care they provide™®.
The instrument generates a total score ranging from
0 to 88. The cutoff point for separating the caregivers
with the lowest and highest burden is 8. The higher
the score the greater the total perceived burden. In
the present study the distribution of the total scores
of participants was divided into terciles: 0 to 20 (low
burden), 21-28 (moderate burden) and =29 (high
burden). The three factors described by Bianchi’
were also considered: factor 1 (role-related stress)
composed of 10 items, factor 2 (intrapsychic stress)
with 7 items and 3 factors (presence or absence of
competencies and expectations related to care) with
5 items. These factors were identified by means of
exploratory factorial analysis achieved following
orthogonal varimax rotation and the commonality
of the items of the Zarit Burden Interview Scale.’

To investigate the quality of life as perceived
by the caregiver, the CASP-19 scale was used for
individuals aged 55 years and over. This acronym
designates control, autonomy, self-realization and
pleasure, and is based on Maslow's basic human
needs theory”. It has 19 items in Likert format (never
= 0, occasionally = 1, almost always = 2 and always
= 3), with a total score ranging from 0 to 57*. The
scale has undergone semantic-cultural validation
and validation of its construct, which is based on a
structure composed of two factors, the first of which
brings together items from the self-realization and
pleasure domains and the second which includes
items from the control and autonomy domains
generated by confirmatory factorial analyzes®-*!

The level of physical impairment of the elderly
care recipients was assessed from the Lawton
and Brody questionnaire (1969), in a version by
Brito, Nunes and Yuaso and by the Katz (1963)
scale validated for Brazil by Lino et al.??, which
investigated the help that each elderly person needed
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to perform Basic Activities of Daily Living (BADL)
and Instrumental Activities of Daily Living (IADL).
Both have three response options: no help, partial
help, ot total help. The partial and total help options
were included in one possibility — with help. The
items of the two scales to which the answer was
with help were counted and added together. The
distribution was divided into terciles (1 to 8,9 to 12
and 13 activities of daily living impaired).

The level of cognitive impairment of the elderly
care recipients was assessed by the Clinical Dementia
Rating — CDR?. This instrument assesses the degree
of impairment of cognitive functions in people with
suspected dementia. It is divided into six categories:
memory, orientation, judgment & problem solving,
community affairs, home & hobbies and personal
care. Scores can range from O (no dementia) to 3
(severe dementia), with intermediate points 0.5
(uncertain or delayed diagnosis), 1 (mild dementia)
and 2 (moderate dementia). The memory domain
carries the most weight in the scoring™.

The distributions of the caregiver scores on the
quality of life and burden scales were submitted to
the Kolmogorov-Smirnov test for the evaluation
of normality. As the distributions were not normal,

non-parametric tests (Chi-square and Fisher's Exact,
Mann-Whitney and Kruskal-Wallis) were chosen
to compare the two groups of caregivers according
to the variables of interest. Fisher's Chi-square and
Exact Tests were used to make comparisons between
the nominal variables and the Mann-Whitney U-Test
was used to compare the ordinal variables. To study
the associations between the total score and the two
factors of the perceived quality of life scale and the
independent variables, univariate logistic regression
analysis was performed, followed by multivariate
logistic regression analysis. The significance level
adopted for the statistical tests was 95%, or p <0.05.
The data were analyzed using the SAS System for
Windows (Statistical Analysis System) software,
version 9.2. for Windows™.

RESULTS

Of the 75 caregivers, the majority were female
(81.3%). The mean age was 69.8 (+7) years. There
were no statistically significant differences between
the caregivers of elderly people with dementia and
caregivers of the elderly with strokes (Group A and
Group B, respectively) in relation to the variables

studied (Table 1).

Table 1. Frequencies of gender, age, burden and quality of life of the total sample of caregivers of eldetly people

with neurological diseases, Campinas, Sao Paulo, 2016.

Group A* Group B**
Variable Condition n (total) n (%) n (%) p-value
Gender Men 14 10 (22.2) 4 (13.3) 0.333
Women 61 35 (77.8) 26 (86.7)
Age 60-64 23 11 (24.5) 12 (40.0) 0.339
65-69 33 21 (46.7) 12 (40.0)
75 and + 19 13 (29.8) 6 (20.0)
Burden <20 23 14 (31.1) 9 (30.0) 0.556
21 to 28 27 18 (40.0) 9 (30.0)
>29 25 13 (29.9) 12 (40.0)
Role-related stress (Factor 1 of the burden scale) <9 25 15 (36.0) 10 (33.4) 0.056
10 to 15 23 17 (33.0) 6 (20.0)
>16 23 9 41.0) 14 (46.6)
Intrapsychic stress (Factor 2 of the burden scale) <1 27 17 (38.6) 10 (33.3) 0.692
2to 4 24 15 (34.2) 9 (30.0)
>5 23 12 (27.3) 11 (36.7)

to be continued
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Continuation of Table 1

Group A* Group B**

Variable Condition n (total) n (%) n (%) p-value
Presence or absence of competencies and <3 27 14 (34.1) 13 (43.3) 0.642
expectations related to care. (Factor 3 of the 429 22 14 (34.1) 8 (26.0)
burden scale)

>10 24 15 (31.8) 9(30.0)
Perceived quality of life <38 25 15 (35.0) 10 (33.2) 0.382

39246 24 12 (27.3) 12 (40.0)

>47 26 18 (40.0) 8 (26.8)
Sense of self-realization and pleasure <22 27 16 (37.2) 11 (36.6) 0.375
(Factor 1 of perceived quality of life scale) 23226 21 10 (23.3) 11 (36.06)

>27 25 17 (39.5) 8 (26.8)
Sense of control and autonomy <9 20 12 (27.2) 8 (27.5) 0. 765
(Factor 2 of perceived quality of life scale) 10212 97 15 (34.0) 12 41.3)

>13 26 17 (38.8) 9 (31.2)

*Group A= Caregivers of elderly persons with dementia; **Group B= Caregivers of eldetly persons who had suffered a stroke.

The independent variable with the most robust
association with low quality of life score was the
burden petrceived by the caregivers. Caregivers with
a higher total score in burden (229) had a greater
chance of low quality of life scores than those with
moderate and low burden scores (OR= 11.43; CI=
3.46 — 37.76). Caregivers with high scores for items
that represent role-related stress (Factor 1 of the
burden scale) had a higher chance of low quality of
life scores. Caregivers who scored on the 2nd tercile

of factor 3 of the perceived burden scale (presence or

absence of competencies and expectations related to
care) were 3.2 times more likely to have low perceived
quality of life scores than those who scored in the
third tercile and the reference value, according to
univariate logistic regression analysis (Table 2).

Higher scores in total burden, role-related stress,
intrapsychic stress and the presence or absence of
skills and expectations connected to care resulted
in greater chances of an outcome of self-realization
and pleasure of the elderly caregivers (Factor 1 of

CASP-19) (Table 3).

Table 2. Univariate logistic regression analysis for low scores in the quality of life scale of eldetly caregivers of
other elderly persons with neurological diseases, Campinas, Sio Paulo, 2016.

Variable Categories p-value O.R* CI 95% O.R**
Gender Male (ref)*** --- 1.00 ---
Female 0.283 1.81 0.61 —5.36
Age 60-64 years (ref.) --- 1.00 ---
065-74 years 0.233 1.83 0.68 —4.91
275 years 0.491 1.48 0.48 — 4.56
Diagnosis of Recipient of Care Dementia (ref.) --- 1.00 ---
Stroke 0.496 1.34 0.57-3.15
Number of partially or totally impaired BADL ~ 1-8 (ref) --- 1.00 ---
and TADL**** of care recipients 912 0.570 0.69 0.19 — 2.47
13 0.903 1.06 0.42 —2.68
Care recipient scote in the measute of 0-0.5 (ref) --- 1.00 ---
impairment of cognitive function 1-2 0.319 1.85 0.55 — 6.17
3 0.484 1.47 0.50 — 4.34
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Continuation of Table 2

Variable Categories p-value O.R* CI 95% O.R**
Caregiver score in total perceived burden <20 (ref) --- 1.00 ---
21-28 0.056 2.87 0.97 — 8.47
229 <0.001 11.43 3.46 —37.76
Caregiver score in role-related stress <9 (ref) --- 1.00 ---
(factor 1 of burden scale) 10-15 0.0100 4.33 143 -13.15
216 <0.001 7.89 2.48 — 25.06
Caregiver score in intrapsychic stress <1 (ref) - 1.00 ---
(factor 2 of burden scale) 2.4 0.336 1.65 0.60 — 4.58
25 0.090 2.46 0.87 - 7.00
Caregiver score in presence or absence <3 (ref) --- 1.00 ---
of competences and expectations related 4-9 0.030 3.28 112 -9.58
to care (factor 3 of burden scale) >10 0.070 26l 093 — 736

*Odds Ratio = Relative risk for worse quality of life; **Confidence interval of 95% relative risk; ***Reference level; **** Basic Activities of
Daily Living - BADL and Instrumental Activities of Daily Living — IADL.

Table 3. Univariate logistic regression analysis for low sense of self-realization and pleasure scores in the quality
of life of elderly caregivers of other elderly people with neurological diseases. Campinas, Sio Paulo, 2016.

Variables Categories p-valor O.R* CI95% O.R**
Gender of caregiver Male (ref)*** --- 1.00 ---
Female 0.209 21 0.66 — 6.76
Age of caregiver 060-64 years (ref.) --- 1.00 ---
05-74 years 0.160 2.06 0.75-5.63
275 yeats 0.725 1.22 0.40 —-3.76
Diagnosis of Recipient of Care Dementia (ref)) --- 1.00 ---
Stroke 0.555 1.30 0.55-3.06
Number of partially or totally impaired BADL 1-8 (ref) --- 1.00 ---
and TADL**** of care recipients 912 0.687 0.77 0.21 - 2.76
13 0.967 1.02 0.40 —2.63
Care recipient scote in the measure of impairment ~ 0-0.5 (ref.) --- 1.00 ---
of cognitive function 1-2 0.574 142 0.42 - 4.82
3 0.731 1.21 0.40 — 3.67
Caregiver score in total perceived burden <20 (ref.) --- 1.00 ---
21-28 0.052 2.97 0.99 —8.93
229 <0.001 10.12 3.06 —33.48
Caregiver score in role-related stress <9 (ref) --- 1.00 ---
(factor 1 of burden scale) 12-15 0.072 2.68 0.92 - 7.86
216 0.003 5.35 1.74 - 16.40
Caregiver score in intrapsychic stress =1 (ref) --- 1.00 ---
(factor 2 of burden scale) 2.4 0.638 1.28 0.46 — 3.53
25 0.009 4.36 1.44 -13.18
Caregiver score in presence or absence of <3 (ref) --- 1.00 ---
competences and expectations related to care 4-9 0.148 2.2 0.76 — 6.53
(factor 3 of burden scale >10 0.019 3.5 1.23 - 10.43

*+Odds Ratio = Relative risk for worse quality of life; **Confidence interval of 95% relative risk; ***Reference level; **** Basic Activities of
Daily Living - BADL and Instrumental Activities of Daily Living — IADL.
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Caregivers with higher total perceived burden
scores and those with the highest levels of burden
assessed by factor 1 (role-related stress) were 6.93 and

8.45 times more likely, respectively, to have low sense
of control and autonomy scores than those that had
moderate and low burden scores, as shown in table 4.

Table 4. Univariate logistic regression analysis for low sense of control and autonomy scores in the quality of life
of elderly caregivers of other elderly persons with neurological diseases. Campinas, Brazil, 2015-2016.

Variables Categories p-valne O.R* CI 95% O.R**
Gender of caregiver Male (ref)*** --- 1.00 ---
Female 0.212 2.06 0.66 — 6.41
Age of caregiver 060-64 years (ref.) --- 1.00 ---
05-74 years 0.513 0.72 0.26 —1.94
275 years 0.685 1.23 0.41 -3.86
Diagnosis of Recipient of Care Dementia (ref) --- 1.00 ---
Stroke 0.663 1.21 0.51 - 2.88
Number of partially or totally impaired 1-8 (tef) --- 1.00 ---
BADL and TADL**** of care recipients 912 0.582 1.43 0.40 — 5.09
13 0.752 0.86 0.34 -2.20
Care recipient score in the measure of 0-0.5 (ref) --- 1.00 ---
impairment of cognitive function 1.2 0.834 114 0.34 — 3.76
3 0.702 0.81 0.27 -2.40
Caregiver score in total perceived burden <20 (ref) --- 1.00 ---
21-28 0.173 212 0.72-06.21
229 0.001 6.93 2.18-22.01
Caregiver score in role-related stress <9 (tef) --- 1.00 ---
(factor 1 of burden scale) 10-15 <0.001 8.45 2.60 - 27.53
216 <0.001 8.45 2.57-27.84
Caregiver score in intrapsychic stress =<1 (ref) --- 1.00 ---
(factor 2 of burden scale) 2.4 0.369 1.60 0.58 — 4.44
25 0.215 1.94 0.68 —5.55
Caregiver score in presence or absence of =<3 (ref) --- 1.00 ---
competences and expectations related to care 4 g 0.246 1.87 0.65 — 5.41
(factor 3 of burden scale)
210 0.425 1.52 0.54 —4.27

**0Odds Ratio = Relative risk for worse quality of life; **Confidence interval of 95% relative risk; ***Reference level; **** Basic Activities of
Daily Living - BADL and Instrumental Activities of Daily Living — IADL.

Four blocks of variables were considered in
hierarchical multivariate logistic regression analysis,
the dependent variable of which was total quality of
life perceived by the caregivers. In block 1 gender
and age of caregivers were included; in block 2,
the neurological diseases of the elderly; in block
3, the levels of physical and cognitive impairment
of the elderly care recipients and; in block 4, the

measures of perceived burden (total and in each of
the three factors).

Based on the results of the hierarchical
multivariate analysis, with the Stepwise criterion
of variable selection, only the total score of the
perceived burden scale was associated with a low

total score on the perceived quality of life scale. The
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elderly people with high total burden (=29 points)
were 10.8 times more likely to perceive lower levels
of quality of life. (CI: 3.16 - 36.77, p<0.001).

DISCUSSION

The present study characterizes the profile of
caregivers of the elderly in terms of gender, age,
burden and perceived quality of life, in situations
where the caregiver is also elderly. In addition, it
describes the characteristics of the care recipients in
terms of levels of physical and cognitive dependence
and what influences these variables in the perception

of quality of life of the elderly caregiver.

The predominance of elderly women in the study
sample was similar to the findings of other studies®
¢ This corroborates the importance of the role of
women in the task of caring, as within the family
context women most frequently become categivers™.
However, being female did not influence the chance
of perceiving a worse quality of life”. This finding is
in contrast to the study by Lopes and Cachioni® which
revealed that women involved in caring perceive
more negatives than positives in the act of caring,

in comparison with male caregivers.

It was also observed that being elderly is not
related to a worse perception of quality of life. Lopes
and Cachioni® affirm that the eldetly have a more
active and participative position in relation to care, a
result of the psychologically positive vision that the
elderly construct throughout life, which helps them
to understand the negative situations of the daily act
of caring®. There is disagreement among literature on
this subject, however. In the study by Guerra et al.”’
which evaluated caregivers from different age groups,
it was found that, in a statistically significant manner,
caregivers aged =50 years are more likely to perceive
a lower quality of life than younger caregivers. The
authors justify these results by the conditions of
frailty in aging, where the elderly caregivers present

functional losses and a decline in their overall health.

The high or low levels of functionality in the
elderly affected by the neurological diseases in
question, namely strokes and dementia, did not
exhibit significant differences in terms of association
with perception of quality of life. Bianchi et al’

state that the elderly assume the care of other elderly
people despite the psychological discomforts and
physical demands of such care as they have an
understanding of the difficult circumstances of life
and are possibly less psychologically affected by the
health situations of the elderly people in question.
However, Thobet, Creutzberg and Viegas® affirm
that high levels of dependence among care recipients
can impact the well-being of family caregivers, who
generally perform their role without support or
adequate guidance, adding to the negative effects
on the health of caregivers®. Some studies®®* have
shown that both strokes and dementia are diseases

that negatively affect the quality of life of caregivers.

The data from the present study revealed that the
perception of quality of life is strongly associated
with caregiver burden. There are multiple factors
that contribute to different perceptions of burden
and denote poor petrceptions of quality of life **".
These include the occupational and financial impact
and the loss of support caused by the disease, and
difficulties arising from the lack of knowledge on
how to deal with the symptoms of the disease. Costa
et al.” affirm that changes in the lives of caregivers
lead to a strong tendency towards neglecting one's
own health, which contributes to the process of
burden and, consequently, to a poor quality of life.

The higher levels of intrapsychic stress and
expectations related to care demonstrated in this
study were strongly associated with a declining
perception of quality of life in the domain of
self-realization and pleasure. Some studies® have
already shown that when there is stress, burden,
mental fatigue, there is, therefore, impairment to
the perception of quality of life, also explained by
the exhausting routine of managing daily activities,
which often detract from feelings of pleasure.

On the other hand, intrapsychic stress, which
combines feelings of anger, indecision about care
and shame, did not have a statistically significant
relationship with the perception of a worse quality
of life and a worse sense of control and autonomy.
According to Paulo and Pires* there is a tendency
to neglect or minimize the problems that arise in
situations of stress or tension, characteristics of the
act of caring. In addition, because they are elderly
caregivers, they tend to have a more enjoyable and
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normative view about life. Additionally, a greater
sense of personal control leads to more intense
feelings of satisfaction, and thus psychic stress affects
quality of life less.”

The presence or absence of competencies and
expectations related to care, that is, the perception
that one should be taking better care of the elderly
care recipient, had a significant relationship with a
worse overall quality of life. Literature’ shows that
if an elderly care recipient requires support beyond
the expectations of the caregiver, it can lead to
situations of stress or crisis, a fact that translates into
perceptions of a lack of control over life with negative
emotions about the quality of life of the caregiver. In
addition, even those with a high sense of self-esteem
can suffer negative influences from caring and feel
sad and lacking in enthusiasm®”. The perception
that one should be doing more or taking better care
of someone is constantly related to an expectation
of self-efficacy that can circumstantially influence
quality of life.”” The difficulties experienced by caring
for a highly dependent elderly person usually lead
caregivers to relinquish their social relationships,
resulting in negative effects on their sense of personal
realization?’.

One limitation of the present study is the relatively
small sample size which may have contributed to
the statistical inferences. The data refer only to
caregivers of patients with dementia or a stroke.
Caring for the elderly with other diseases such as
Parkinson's or multiple sclerosis may reveal different
petceptions on the quality of life of the elderly
caregiver. Furthermore, because it is a cross-sectional
study, no conclusions can be drawn about causality.
A longitudinal study may provide more accurate
information about the situations that influence
the quality of life of the elderly caregiver. Despite
this, the data presented represent a step forward in
understanding issues that encompass care in the
lives of elderly caregivers.
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Factors associated with the hospitalization of the elderly:
a national study

Abstract

Odbyjective: to analyze the factors associated with hospitalization among the Brazilian
elderly based on multidimensional methodology. Method: a cross-sectional, quantitative
study was performed with data from the National Health Survey (2013) population-
based study. The sample was composed of 23,815 individuals over the age of 60 years.
Hospitalization was considered the outcome variable and 53 independent variables
were included, relating to: sociodemographic characteristics; limitations and illness;
difficulties in performing basic and instrumental activities of daily living; use of health
services and medical emergencies. Results: it was found that 10% of the elderly were
hospitalized in the previous year. This event was related to: a negative self-perception
of health (OR = 1.35); stopping performing any of their usual activities due to health
reasons (OR = 2.14); difficulty going to the doctor (OR = 1.65) or walking alone (OR
= 1.55); a recent search for a site, service or health professional for health-related care
(OR = 1.47); increased frequency of annual medical visits (OR = 2.93) and household
emergency (OR = 5.40). Conclusion: the results reinforce the fact that multiple factors
are associated with the hospitalization of the eldetly. The analysis of these associations
has the potential to make health professionals and administrators aware of the need to
improve health care for the elderly and to assist in the organization and planning of the
actions of the entire health service network.
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INTRODUCTION

The interaction between physical and mental
health, autonomy, social integration, family
support and economic independence should all be
considered when assessing the health of the elderly’.
The challenge facing health systems is to provide
comprehensive care for these users, who present
unique physiological and clinical characteristics, with
the potential to suffer disabilities that can impair
their functional capacity®.

Although aging involves limitations inherent in
its process, this age group should be allowed the
possibility of managing their own life with a view
to maintaining independence and autonomy, for as
long as possible, contributing to their quality of life.

Concern over the conditions required to maintain
the quality of life of eldetly people has also increased,
as the profile of diseases among the elderly usually
requires more resources, with a direct impact on
health services and levels of hospital utilization,
especially long-term use’”. Knowledge of the
hospitalization profile of this population is an
important factor in the construction of indicators
for the planning and monitoring of health actions
and the allocation of government resources. From
this perspective, when assessing the associations
and probabilities of hospitalization in the eldetly,
it is possible to establish a relationship with the
definition of health intervention priorities, as well
as with preventive measures, as the eldetly are the
population at greatest risk.

However, due to the costs and operational
complexity of carrying out population-based
epidemiological studies, the use of national level
databases, aimed at generating information not yet
considered in health, is important. For the present
study, the chosen source of information was the
most recent National Health Survey (PNS), which
presents a synthesis of the perception of health status,
lifestyle and chronic diseases in Brazil.

Finally, identifying the associations related to the
hospitalization of the elderly allows the improvement of
health planning and management tools, guaranteeing
the role of the elderly in the consolidation of decision-
making processes in Brazilian health systems. Thus,
the objective of the present study was to analyze

the factors associated with hospitalization among
the Brazilian elderly, based on a multidimensional

methodological approach.

METHOD

This cross-sectional, quantitative study is based
on National Health Survey (PNS) database, a
research project promoted by the Ministry of Health
and conducted in 2013 by the Brazilian Institute of
Geography and Statistics (IBGE)®.

The survey was carried out in the homes of the
participants and employed a three-stage probabilistic
sampling by cluster structure, with census sectors
or group of census sectors the primary sampling
units, households the secondary units and selected
elderly residents the tertiary units®. The sample
size was defined based on the level of precision
desired for the estimates of some of the indicators
of interest, resulting in information being gathered
from 205,546 individuals®. Details on the sampling
process and weighting are available in the PNS
report’. The present study included only data from
elderly individuals (N=23,815).

Data were collected through individual
interviews and stored on handheld computers by
calibrated researchers. Individuals older than 18
years participated in the study. The interview was
based on three forms: household, relating to the
characteristics of the household; a form relating to
all the residents of the household; and an individual
form, answered by a resident of the household aged 18
years or older, based on drawing by lots®. The present
study considered exclusively the data of individuals

over 60 years old, based on the last two forms.

The national survey was approved by the National
Commission for Ethics in Research involving Human
Subjects of the Ministry of Health, under approval
number 328.159/2013.

The outcome variable "hospitalization" is the result
of the question: "Were you hospitalized for 24 honrs or more
in the last 12 months?" with the answers: yes and no.

In the pre-exploration of data phase, all the
variables present in the PNS corresponding to
the population to be studied were listed, based on
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literature, resulting in 53 variables of interest used
to compose the independent variables. These related
to: sociodemographic characteristics; limitations
and illness; difficulties in performing basic and
instrumental activities of daily living; use of health
services and medical emergencies (Table 1). All the
variables were treated, with the numerical variables

transformed into categorical, while others were
recategorized or dichotomized as recommended
in literature. In addition, due to an imbalance, the
classes of the outcome variable were balanced for
each independent variable using the supervised
WEKA Resample Filter method’, in order to
minimize possible biases of the results.

Chart 01. Description of the independent variables used in the study. National Health Survey. Brazil, 2013.

Sociodemographic characteristics

Gender
Age

Skin color/ethnicity

Marital status
Literacy

Level of education

The presence of chronic illness, physical or mental, limits
usual activities in some way.

Have stopped performing any of usual activities for
health reasons

Number of days on which stopped performing usual
activities for health reasons

Live with spouse Income
Condition and limitations of health
Self-perception of general health condition Has been bedridden

Number of days bedridden
Difficulty getting around

Difficulty seeing

Difficulties in Basic Activities of Daily Living

Presence of difficulty eating alone with a plate placed in
front of you, including holding a fork, cutting food and
drinking from a glass

Presence of difficulty in going to the bathroom alone
including sitting and getting up from the toilet

Presence of difficulty in dressing alone

Presence of difficulty sitting on or getting up from the
chair alone

Presence of difficulty showering alone including entering
and exiting the shower or bathtub

Presence of difficulty walking from one room to another
in the house

Presence of difficulty lying down or getting up from the
bed alone

Difficulties in performing Instrumental Activities of Daily Living

Presence of difficulty shopping alone
Presence of difficulty taking medicines alone

Presence of difficulty using transport alone

Presence of difficulty managing finances alone
Presence of difficulty going to the doctor alone

Presence of difficulty managing finances alone (taking
care of your own money)

Chronic diseases

Presence of any chronic, physical or mental illness
Diabetes

Hypertension

High Cholesterol

Stroke or stroke

Chronic spinal problem

Work-related musculoskeletal disorder
Arthritis

Depression

Chronic obstructive pulmonary disease

Cancer

Chronic kidney problem

to be continued
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Continuation of Chart 1

Use of health services

Place where usually seeks cate when you are sick

Time since last medical appointment

Secking a health facility, service or professional for care
related to your own health in the last two weeks

Had drugs prescribed at the last visit

Reason for the demand of the service

Usually seek care from the same place, doctor or health
service when required

Place where last sought health care

Use of any integrative and complementary practice,
including treatment such as acupuncture, homeopathy,
medicinal plants and phytotherapy etc.

Home emergency

Habits

Consume alcoholic drinks

Use tobacco

Perform physical activity

After the complete treatment of the database, the
dimensionality reduction test was performed using the
Correlation-based Feature Selection (CFS) algorithm
with the 10-fold cross validation method’. This data
mining test is recommended for use with a large set
of data and variables, such as that proposed in the
present study. The CFS algorithm evaluated, according
to response patterns, the entire data set and the 53
variables at a single moment to search for variables
that were closely related to the outcome variable,
and not related to each other. It therefore considered
not only the utility of the variables individually, but
also the level of correlation between them, thereby
eliminating any and all confounding relationships.
The variables with nonexistent or weak or redundant
relationships, which do not bring information to the
model, are all eliminated by the algorithm, without
the influence of the researcher being required. In
this way, it is possible to validate the pure and strict
relationships of the independent variables with the
outcome variable, with much more precision than in
other tests frequently used in the literature, creating
a model with much greater predictive capacity’.

Next, the variables related to hospitalization
that made up the model were evaluated with
logistic regression to measure the magnitude of the
associations. The model had an explanatory capacity
of 70.0%. All analyzes were performed in the WEKA

environment’.

RESULTS

In the results of the selection analysis for the
reduction of dimensionality, it was found that the

variables most strongly related to the hospitalization
of Brazilian eldetly people were: self-perception of
general health condition; stopping performing any
of their usual activities for health reasons; difficulty
going to the doctor and walking alone; recently
seeking a health facility, service or professional for
care related to one’s own health; frequency of annual
medical consultation and household emergency.

The descriptive analysis revealed a prevalence of
10% of hospitalization in the previous year among
the elderly. Table 1 shows the descriptive analysis of
the independent variables that presented a relation
with the hospitalization of Brazilian elderly persons.
Table 2 shows the odds ratios of the elderly who
required hospital admission in the previous year,
according to the independent variables.

The majority of the elderly had a negative
perception of their health (Table 1), and this
perception was responsible for increasing the
chances of hospitalization by 1.35 times in
comparison with positive perception (Table 2).
Still, the majority of the elderly investigated did
not find the performance of any usual activities
impossible for reasons of health, or have difficulty
going to the doctor or walking alone (Table 1).
However, when these limitations are present, the
chances of hospitalization were 2.14; 1.65 and 1.55
times greater, respectively (Table 2).

A total of 78% of the respondents had needed to
be treated in a health service in the two weeks prior
to the collection of PNS data (Table 1). The number
of medical appointments in the previous year was
up to four for the majority of the eldetly persons,
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while 3% of the participants required emergency  the chances of individuals needing hospitalization
home care (Table 1). Secking these services increased (Table 2).

Table 1. Descriptive analysis of the independent variables presenting a relationship with the hospitalization of
Brazilian eldetly people. Brazil, 2013.

Dependent variable Total n(%) Yes n(%) No n(%)
Hospitalization 23815 (100) 2377 (10) 21438 (90)
Self-perception of general health condition Positive 10461 (44) 597 (6) 9864 (94)
Negative 13354 (56) 1780 (13) 11574 (87)
Failure to perform any of usual activities due No 21141 (89) 1950 (9) 19488 (92)
to health Yes 2674 (11) 724 (27) 1653 (62)
Difficulty going to doctor alone No 18146 (76) 1293 (7) 16853 (93)
Yes 5669 (24) 1084 (19) 4585 (81)
Difficulty walking alone No 21779 (91) 19936 (92) 1843 (8)
Yes 2036 (9) 534 (26) 1502 (74)
Recently sought a health facility, service or No 5248 (22) 461 (9) 4787 (91)
professional for treatment related to own health  yiq 18567 (78) 1916(10) 16651 (90)
Frequency of medical consultation in last year 24 consultations 12467 (64) 956 (8) 11511 (92)
>4 consultations 7036 (30) 1421 (20) 5615 (80)
Home emergency No 23140 (97) 2035 (9) 21105 (91)
Yes 675 (3) 342 (51) 333 (49)

Table 2. Odds ratio of hospitalization of the eldetly according to independent variables. Brazil, 2013.

Variable Odds Ratio (OR)
Self-perception of overall health

Positive 1.00
Negative 1.35
Failure to perform any of usual activities due to health

No 1.00
Yes 2.14
Difficulty going to doctor alone

No 1.00
Yes 1.65
Difficulty walking alone

No 1.00
Yes 1.55
Recently sought a health facility, service or professional for treatment related to own health.

No 1.00
Yes 1.47
Frequency of medical consultation in last year

Up to 04 consultations per year 1.00
Over 04 consultations per year 293

Home emergency
No 1.00
Yes 5.40
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DISCUSSION

In the present study, which considers the factors
associated with hospital admission among the Brazilian
elderly, a prevalence of hospitalization of 10% was
found. During the aging process eldetly people tend
to exhibit several pathologies, which contributes to a
greater risk of hospitalization due to acute and chronic
situations™**. Hospital admission is more frequent
among the elderly, regardless of the outcome, with
longer petiods of hospitalization and increased costs™,
which demands the structuring of services and health
programs. In this sense, research that supports the
promotion of strategies to reduce such episodes, such
as the present study, are important.

The results of the present study showed that elderly
people with a poor perception of health had a 1.35
times greater chance of being hospitalized. This
association was also found by the authors of a cross-
sectional study, with a population base of 686 eldetly
people (p<0.006)%. It is common for the eldetly to see
themselves as having poor health, a fact explained by
their morbidity, frailty and higher risk of mortality *-"
conditions that result in a greater demand for health

services, which may explain this finding>>>"".

One relevant fact that should be highlighted
and which reinforces the importance of using self-
perception of health as a health indicator is that
chronic diseases alone did not exhibit a significant
association with hospitalization. It can therefore
be said that the general state of health goes beyond
chronic conditions, and reinforces the theory that the
complexity of the framework of health perceptions
is much more related to subjective questions than
to objective clinical demands.

Factors related to the functional ability of the
elderly exhibited a strong relationship with the
need for hospitalization. Authors have affirmed
that functional capacity is a dynamic process and
represents a central component of the health of the

12,14,15

elderly , as the related limitations, which either

arise from or cause a decline in health!>!*"5, can result
in an increased need to use health services>>!>!,
Elderly patients with episodes of hospitalization
presented a greater chance of failing to perform
any of their usual activities due to health reasons
and a greater difficulty going to the doctor and
walking alone (OR=2.14, OR=1.65 and OR=1.55,

respectively). In a cross-sectional study involving
1,593 elderly people residing in the community,
the authors found that being hospitalized at least
once in the previous year resulted in around a 70%
greater disability in basic activities and a 30% greater
disability in instrumental activities'?. A positive
association between disability in instrumental
activities and hospitalization was also found among
elderly people from the state of Minas Gerais'.

The associations between the consequences of
functional disability and hospitalization may be related
to the fact that such limitations express a poor state of
health, resulting in this positive relationship, as shown
by the results of the present study regarding individuals
with a negative self-perception of health. Or, they may
be explained, as found in literature, by the possibility
of hospitalizations resulting in the aggravation of the
functional condition of the eldetly person'é%.

Moreover, the context of disability can contribute
to the explanation of the association between the
reported need of the elderly to receive emergency
care at home and hospitalization. Literature has
indicated that the use of home care is associated
with the difficulty of getting to a health service'?
requiring, therefore, health care in the individual’s
own home'. In addition, the emergency service is
usually triggered when the patient is in a critical
health situation, exposing the individual to extreme

risks, requiring specialized, high complexity care®.

It was also identified that the recent search for
a health facility, service or professional for care
relating to one’s own health and having had more
than four annual medical appointments were factors
associated with hospitalization. It is understood that
the regular use of the health service can be considered
as an easing factor for entering the health system. In
addition, the process of population aging contributes
to the increased use of health services'.

Researchers from the cross-sectional study with
96 elderly people in Rio Grande do Sul reported
that a higher frequency of medical consultations
increases the high risk of hospital admission by
83.3% in participants with more than six annual
consultations”. According to the authors, these
findings do not include the possibility of preventive
consultations, but are related to the treatment of
established diseases®.
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Therefore, a high frequency of medical
consultations and having recently sought health
services indicate that these individuals suffer
morbidity and/or a worse health status, requiring
more health care, and that evaluation by a medical
professional allows the diagnosis of health problems,
increasing the likelihood of hospital admission'*".
Investment in the training in care and continuous
follow-up monitoring of hospitalized elderly persons
is therefore required, especially in primary care,
with the aim of acting to prevent unnecessary re-
admissions and admissions.

The findings of the present study should be
interpreted in the light of certain limitations, as
in some cases the respondents were not the elderly
themselves and part of the PNS data was provided by
another resident of the household. However, studies
have shown that the use of another respondent does
not modify distribution or the associated factors'.

In addition, surveys that evaluate the use of
health services are subject to obstacles regarding
quality of information due to memory bias.
However, considering the seriousness of the event
of hospitalization in people's lives, the probability
of this bias is reduced?.

The cross-sectional design was a limiting factor in
the evaluation of the cause and effect relationships.
However, this structure is widely used in several
Brazilian and non-Brazilian surveys.

The main differentiating factor of the presentis the

study is its use of a significant number of independent
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Use of digital game therapy among elderly persons undergoing
dialytic treatment: cognitive aspects and depressive symptoms

Abstract

Olbyective: to evaluate the presence of depressive symptoms and cognitive disorders before
and after an intervention program with a digital therapeutic game among elderly persons
undergoing hemodialysis. Mezhod: a quasi-experimental study was carried out with 26
elderly patients on hemodialysis. For the data collection, a questionnaire relating to
sociodemographic and health conditions, the Geriatric Depression Scale - 15 items and
Addenbrooke’s Cognitive Examination Revised were used. The intervention with the
digital therapeutic game was performed over 5 sessions. Resu/ts: of the participants, 80.8%
were male, with a mean age of 66.7 (* 5.8) years. The mean pre-intervention depressive
symptom score was 3.9 (£ 3.0) while post-intervention it was 2.8 (+ 2.9), representing
a statistically significant difference (p = 0.005). Regarding cognitive function, there
was no statistically significant difference before and after the intervention. There was a
statistically significant difference in the mean of the depressive symptom scores, which
were lower after the intervention. In addition, there was no statistically significant
difference in the mean of the cognitive assessments. Conclusion: intervention studies
with patients undergoing hemodialysis treatment are still scarce and this study describes
the positive results of an intervention with a digital therapeutic game, demonstrating
improvement in the depressive symptoms of the participants.
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INTRODUCTION

Chronic kidney disease (CKD) is a major
current public health problem. According to the
dialysis census carried out by the Brazilian Society
of Nephrology in July 2016, the total estimated
number of dialysis patients was 122,825, among
whom 92.0% were undergoing hemodialysis
treatment'. Hemodialysis treatment causes distuption
to lifestyle, requiring the individual to adapt to this
new condition®’. In particular, it results in a restricted
daily life, causing limitations that affect the physical,
social and psychological aspects of the patient's life °.

The presence of depressive symptoms can have
an impact on the quality of life of dialysis patients,
as well as compromising adherence to treatment,
affecting motivation and resulting in cognitive
deficit’. Literature has described a relationship
between depressive symptoms and cognitive
impairment®. In individuals with kidney disease,
the prevalence of depressive symptoms varies from
16.0% to 27.0%" while for cognitive disorders it
ranges from 30.3% to 79.9%°"".

According to a study with 100 individuals
undergoing hemodialysis treatment, there is
an inversely proportional relationship between
depressive symptoms and quality of life, reinforcing
the negative relationship between the two’. Likewise,
the impact of cognitive deficit on these individuals
can be seen in a literature update, which highlights
deficits in the domains of attention, cognitive
flexibility and learning'’.

The evolution of society in the area of digital
technologies has allowed the use of digital game
therapy (DGT) as a new form of intervention in
the area of health. This involves games that have
a desired therapeutic effect on the patients who
play them', combining entertainment with the aim
of improving quality of life'?, based on medical
requirements to comply with a therapeutic purpose®.
A literature review with meta-analysis found that
computerized interventions can provide benefits
for cognition, depression, and anxiety in individuals
with dementia'.

A systematic review study identified successful
results in cognitive training with digital devices,
especially motivation and engagement, emphasizing

the importance of the development of these resources
in mobile devices for cognitive stimulation'®. When
analyzing the effects of therapeutic games on
depressive symptoms, a literature review showed that
most studies report promising results and that users
are more receptive to adhering to new technologies
as a form of treatment, but further testing is needed
so that their effectiveness can be generalized'.

Interventions with digital games as a
complementary tool for rehabilitation have been a
frequent focus of research . In hospital settings, the
use of digital games provides pleasure and alleviates
distress, anxiety, sadness and isolation'™. However,
studies that prove the effectiveness of such games
among the elderly are still incipient.

In this context, the use of new resources
to improve the quality of life of the eldetly in
hemodialysis treatment is important. The present
study therefore aimed to evaluate the presence of
depressive symptoms and cognitive disorders before
and after an intervention program with digital game
therapy among elderly persons on hemodialysis.

METHOD

A quasi-experimental study was carried out in a
Renal Replacement Therapy Unitin a city in the state
of Sao Paulo, Brazil. The participants were selected
for convenience, and therefore, all the individuals who
met the following inclusion criteria were invited: age
60 or older, undergoing hemodialysis treatment, no
serious impairment of language/comprehension or
severe auditory or visual difficulties. The exclusion
criterion was undergoing hemodialysis treatment in the
morning due to the influence of sleep on cognition.

At the time of data collection, the service treated
59 elderly persons, 13 of whom were excluded
because they underwent treatment in the morning.
Of the remaining 46 elderly persons, 33 tulfilled the
inclusion criteria of the study. All were evaluated,
but only 26 completed the five intervention sessions,

and were then reassessed.

Data collection was performed in two stages,
before and after intervention. Sociodemographic
data and clinical information were collected through
a questionnaire containing information on: gender,
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age, marital status, ethnicity/skin color, schooling,
number of medications used, duration of treatment

and subjective health assessment.

For the screening of depressive symptoms, the
Geriatric Depression Scale - 15 items (GDS-15)
was used. The score varies from 0 to 15 points,
with 0 to 5 normal, 6 to 10 representing mild
depressive symptoms and 11 to 15 representing severe
depressive symptoms". For cognitive evaluation,
the Addenbrooke's Cognitive Examination Revised
(ACE-R) was used, which includes the domains
attention/orientation, memory, verbal fluency,
language and visuospatial processing. The overall

score ranges from 0 to 100 points®.

These instruments were applied prior to the
hemodialysis session, or, if not possible, within
the first two hours after treatment. Due to the
possibility that some of the participants might have
visual problems and/or a low educational level,
the instrument was applied through an individual
interview between August and December 2016.

[ntervention

The intervention used the therapeutic game
entitled Playing is good for you!, developed by the
Laboratory of Flexible and Sustainable Interaction
of the Computer Department of the Universidade
Federal de Sio Carlos in partnership with health
professionals and patients of the Hospital Espirita
de Marilia, with the aim of aiding the treatment of
depressive symptoms and cognitive stimulation®**'.

The development of the game involved a multi-
professional team comprising doctors, nurses,
occupational therapists and hospital patients, as
well as undergraduate and postgraduate professors
and students from the Computer (CD), Nursing
(ND) and Gerontology (GD) departments of the
Universidade Federal de Sdo Carlos (UFSCar)?'.

A theoretical framework based on participatory
design and organizational semiotics was used in order
to provide a representative scenario of therapeutic

activity, in which the patient performs a set of

interactive activities, defined to meet pre-determined
13,20,21

therapeutic goals

Playing is good for you! aims to aid in the treatment
of depressive symptoms and cognitive stimulation.
In order to achieve these therapeutic goals, the
development of the game included analysis of studies
that considered the end-user not only as a player, but
also as a patient, using language designed to meet the

precepts of game therapy'*?!

, combining medical
requirements with an attractive design which seeks to
maintain engagement and enable greater utilization
of this feature as therapy. Thus, the study of patients
with depressive symptoms and health professionals
from the Hospital Espirita de Marilia contributed to
the creation and improvement of the game, resulting
in a scenario in which accomplishing tasks of daily
living is related to the stimuli of a perception of

well-being.

The intervention used the therapeutic game
entitled Playing is good for you!, developed by the
Laboratory of Flexible and Sustainable Interaction
of the Computer Department of the Universidade
Federal de Sio Carlos in partnership with health
professionals and patients of the Hospital Espirita
de Marilia, with the aim of aiding the treatment of
depressive symptoms and cognitive stimulation®*?!

Likewise, the introduction of cognitive stimuli
sought to guide the player in a simple manner
to activities that required attention, orientation,
memory, executive function, visuospatial processing
and perception._

The game was developed using the Godot
Game Engine which enabled its application on the
Microsoft Windows 7 platform. This game consists
of five modules: 1) Dressing Room, which incorporates
an activity to stimulate looking after one’s personal
appearance. Message: “Looking after yourself is
good for you!"; 2) Garden, with offers an activity to
stimulate care and appreciation. Message: "Taking
care of something is good!"; 3) Lake, which provides
an activity to stimulate leisure and entertainment.
Message: "Having fun is good for youl"; 4) Kitchen
and Garage, which includes an activity to stimulate
learning. Message: "Learning something is good for
youl", as shown in Figure 1.
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Source: Laboratory of Flexible and Sustainable Interaction of the Computer Department of the Universidade Federal de Sio Carlos, 2015.

Figure 1. Screens from the game Playing is good for you!

The elderly person has to perform each of
the tasks proposed in the modules, making their
choices from the available items, with the level of
difficulty predefined by the accompanying health
professional. At the end of each of the modules,
the player receives a cognitive stimulation activity
related to the completed module.

Five individual sessions, with an average duration
of one hour, were carried out during the first two
hours of the hemodialysis session. The room was for
collective use, but the participants did not interact

with other people during the intervention.

The laptop containing the game on the Windows
7 platform was delivered to the elderly individuals
who were accompanied by a researcher to help them
with navigation during the game. The first session
was aimed at familiarizing the elderly with the laptop,
since most participants had never had contact with
such a device. In the following sessions the elderly
persons tried all the scenarios of the game, with
freedom of choice of the order in which they would
be played. They began by choosing the module for
interaction, guiding the arrow with the mouse or
touch pad from the text instructions for the execution
of the task in question, and at the end of the task

an incentivizing message appeared on the screen.

Subsequently, the activity of cognitive stimulation
began, and at the end a congratulatory message, or

motivating message for a new attempt, was provided.

The study complied with the guidelines relating
to ethics in research involving human beings, and all
the participants signed a Free and Informed Consent
Form before the interview. The research project was
approved by the Ethics Research Committee of the
Universidade Federal de Sdo Carlos (approval n°.
1.394.924/2016).

The data were analyzed using the Szatistical
Package for the Social Sciences (SPSS para Windows)
program, version 22.0. Calculations of descriptive
data analysis were performed. To statistically
evaluate the significance of the difference in the
GDS-15 and ACE-R mean scores before and after
the intervention, the paired Student's t-test was
performed. The significance level adopted for the
statistical tests was p=0.05.

RESULTS

Of the 26 elderly people evaluated, the majority
were male (80.8%), with a mean age of 66.7 (£5.8)
years, with greater distribution among the 60-69
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age group (69.2%) and white ethnicity/skin color The mean duration of treatment was 51.9 (£79.8)
(42.3%). There was a predominance of individuals months, and 34.6% were treated within 1 to 12
who were married/lived with a partner (69.3%), the months. Regarding the subjective evaluation of

mean number of years of study was 592 (4.2),and  health, 50.0% of the elderly persons judged their
42.6% had studied from 1 to 4 years (Table 1). health to be fair (Table 1).

Table 1. Distribution of eldetly patients on hemodialysis (N=20) according to sociodemographic and clinical
characteristics. Sio Catlos, Sdo Paulo, 2016.

Variable n (%)
Gender

Male 21 (80.8)
Female 5(19.2)
Age group (years)

60-69 18 (69.3)
70-79 8 (30.7)
Ethnicity/skin color

White 11 (42.3)
Mixed race/brown 8 (30.8)
Black 7 (26.9)
Marital status

Martied / live with partner 18 (69.3)
Single Children 3 (11.5)
Divorced / separated 3 (11.5)
Widowed 2(1.7)
Schooling (years)

Illiterate 2.(7.7)
1-4 12 (46.2)
5-8 5(19.2)
>9 7(26.9)
Number of medications

1-3 3 (11.5)
4-6 16 (61.6)
7-9 7 (26.9)
Duration of hemodialysis (months)

1-12 9 (34.6)
13-36 6 (23.1)
37-60 5(19.2)
>61 6 (23.1)
Subjective evaluation of health

Very good 2.(7.7)
Good 11 (42.3)

Fair 13 (50.0)
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With regard to the pre-intervention screening
of depressive symptoms, 69.2% (n=18) had no
depressive symptoms, 26.9% (n=7) mild depressive
symptoms and 3.8% (n =1) severe depressive
symptoms. In the post-intervention assessment,
80.8% (n=21) had no depressive symptoms, 14.4%
(n=4) mild depressive symptoms and 3.8% (n=1)
severe depressive symptoms.

Regarding cognitive evaluation, 42.3% (n=11) of
the elderly with kidney disease exhibited cognitive

disorders, considering the cut-off scores for

schooling levels.

In the pre- and post-intervention comparison, it
was observed that the mean GDS-15 score decreased
after the intervention with digital game therapy,
with a statistically significant difference between
the two periods (p=0.005). There was no statistically
significant difference in cognitive assessment, either
by domain or total score, from the pre to the post-
intervention assessment (Table 2).

Table 2. Comparison of GDS-15 and Addenbrooke's Cognitive Examination Revised (ACE-R) before and after
intervention among the elderly on hemodialysis. Sio Carlos, Sao Paulo, 2016.

Variables Pre-intervention Post-intervention p-value
Mean (£sd) Mean (£sd)
GDS-15 39 (£3.0) 2.8 (£2.9) 0.005
Total ACE-R 063.3 (£15.0) 063.9 (£14.9) 0.521
Attention / orientation 14.0 (£2.7) 14.4 (£2.7) 0.290
Memory 15.0 (£4.6) 15.5 (£4.6) 0.536
Verbal fluency 5.5 (£3.0) 0.3 (£2.4) 0.055
Language 19.6 (£4.7) 19.4 (£4.1) 0.625
Visual spatial processing 9.0 (£3.4) 8.3 (3.0 0.099

Student paired t-test; sd=standard deviation; ACE-R= _Addenbrooke’s Cognitive Examination Revised.

DISCUSSION

The participants were mostly male, with a mean
age of 66.7 (+ 5.8) years, lived with a partner, had alow
level of schooling, and had been in treatment for one
to 12 months. In terms of the subjective evaluation
of health, half of the participants considered their
health to be fair. The data obtained in the present
study corroborated data found in literature in relation
to individuals with CKD>**%,

With regard to screening for depressive
symptoms, it was found that 30.7% of the elderly
had mild or severe depressive symptoms. The mean
GDS-15 post-intervention score was lower than the
pre-intervention score, and the difference between
the two was statistically significant. A survey with
140 elderly persons found that elderly persons who
used digital games, even occasionally, had a better
psychological performance than elderly people who
did not, thus reflecting successful aging'?.

Advances in modern medicine have resulted in an
increase in the survival rate of people with CKD, but
the physical and mental suffering resulting from the
symptoms of the disease and its treatment can lead to
depressive symptoms in this population™. A study
conducted with people undergoing hemodialysis
showed an association between depressive symptoms
and an increased risk of mortality *. The interactions
between depression and CKD are complex,
bidirectional and multifactorial, and interventions
should be sought that provide improvements in the
quality of life of these individuals™.

Digital games have great potential as technological
innovations in the quest to improve the quality of life
of the eldetly, providing fun and developing physical,
social and emotional aspects and cognitive abilities.
However, studies that approach this theme among
the elderly population are still incipient, and there is

a need for targeted research among this audience®”.
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A study that evaluated cognitive tests indicates
that depression contributes significantly to lower
scores in the evaluation of cognitive performance®.
The present study did not find a statistically
significant difference between the preintervention
and the postintervention period in the means of the
cognitive domains and the total ACE-R score. This
result contradicts findings in literature, which find
that digital games can help elderly people towards
cognitive improvement, strengthening their self-
image through a process of constant challenges and
discovery of their abilities.

A literature review discusses the possibility
of a cognitive stimulation intervention during
hemodialysis and emphasizes the importance of
improvement in cognition for such individuals
in terms of performing activities of daily living
and decision making®. A review of literature on
digital games for the elderly identified significant
improvements in processing speed, sustained
attention, alertness, visuospatial working memory,
cognitive flexibility, immediate and delayed visual
memory, and visual-motor-spatial coordination®.

Intervention studies with patients undergoing
hemodialysis treatment are still scarce and the present
study provides positive results of an intervention
with DGT, demonstrating improvement in the
depressive symptoms of the participants. It is hoped
that the present study will contribute to the planning
of strategies for health promotion and disability
prevention, associated with depressive symptoms,
among both the elderly and nephrology teams. The
continuation of this line of research may contribute
to improving the quality of life of these individuals.

REFERENCES

1. Cintra SR, Alberto LA, Saldanha TF, Ronaldo LJ,
Tzanno MC. Brazilian Chronic Dialysis Survey 2016.
] Bras Nefrol Brazilian Chronic Dial Surv [Internet].
2017 [acesso em 20 mar 2018];39(3):261-6. Disponivel:
http://www.scielo.bt/pdf/jbn/v39n3/0101-2800-
jbn-39-03-0261.pdf

2. Chiaranai C. The Lived experience of patients
receiving hemodialysis treatment for end-stage renal
disease. ] Nurs Res [Internet]. 2016 [ acesso em 20
mar 2018];24(2):101-8. Disponivel: http://www.ncbi.
nlm.nih.gov/pubmed/26275156

However, one limitation of this study was
the short period for post-intervention cognitive
reassessment, contradicting literature that describes
an interval of at least six months, taking into account
the effects of learning in the responses to the

evaluation instrument.

CONCLUSION

The data of the present study indicate that the
majority of the elderly in dialysis were men aged
between 60 and 69 years, married, white and with
from one to four years of schooling. They had been
in treatment for between one and 12 months, used
four to six medications per day and assessed their
health as fair.

Playing is good for you! was found to be important
in the improvement of depressive symptoms in
elderly people undergoing hemodialysis, but did
not achieve significant results in relation to cognitive
performance. Studies that further investigate effects
on cognition, with longer time periods, are required.

In view of these results, intervention with
digital game therapy can be considered beneficial,
offering elderly persons in hemodialysis treatment an
innovative tool with increasing potential in the area of
mental health. It is worth noting, however, that it is
not possible to generalize the results due to the short
reevaluation period. It is hoped that this study will
contribute to the development of strategies that assist
in the planning and implementation of interventions
that maintain and care for health, increasing the
quality of life of elderly persons in hemodialysis.

3. Coutinho MPL, Costa FG. Depression and chronic
renal failure: a socio-psychological analysis.
Psicol Soc [Internet]. 2015 [acesso em 20 mar
2018];27(2):449-59. Disponivel em: http://www.
scielo.br/scielo.php?sctipt=sci_arttext&pid=50102-
71822015000200449&Ing=pt&tlng=pt

4. Rebollo Rubio A, Morales Asencio JM, Eugenia Pons
Raventos M. Depression, anxiety and health-related
quality of life amongst patients who are starting
dialysis treatment. ] Ren Care [Internet]. 2017 [acesso
em 20 mar 2018];43(2):73-82. Disponivel em: http://
doiwiley.com/10.1111/jorc.12195




Rev. Bras. Geriatr. Gerontol., Rio de Janeiro, 2018; 21(4): 447-455

5. Ottaviani AC, Betoni LC, Pavarini SCI, Gramani
Say K, Zazzetta MS, Orlandi FS, et al. Association
between anxiety and depression and quality of life
of chronic renal patients on hemodialysis. Texto
& Contexto Enferm [Internet]. 2016 [acesso em
20 mar 2018];25(3):1-8. Disponivel: http://www.
scielo.br/scielo.phprscript=sci_arttext&pid=S0104-
07072016000300303&Ing=en&tlng=en

6. da Silva ST, Ribeiro RCL, Rosa COB, Cotta RMM.
Cognitive capacity in individuals with chronic
kidney disease: relation to demographic and clinical
characteristics. ] Bras Nefrol [Internet]. 2014 [acesso

em 20 mar 2018];36(2):163-70. Disponivel em: http://

www.ncbi.nlm.nih.gov/pubmed/25055356

7. Shirazian S, Grant CD, Aina O, Mattana J,
Khorassani F, Ricardo AC. Depression in chronic

kidney disease and end-stage renal disease: similarities

and differences in diagnosis, epidemiology, and
eanagement. Kidney Int rep [Internet|. 2017 [acesso
em 20 mar 2018];2(1):94-107. Disponivel em: http://
www.ncbi.nlm.nih.gov/pubmed,/29318209

8. Guanaré VCSC, Maranho KMP, Franca AKTC,
Cavalcante MCV. Fatores associados a fun¢io

cognitiva de pacientes com doenga renal cronica. Cad

Ter Ocup UFSCar [Internet]. 2016 [acesso em 20
mar 2018];24(2):287-96. Disponivel em: http://doi.
editoracubo.com.br/10.4322/0104-4931.ctoAO0696

9. Gesualdo GD, Duarte |G, Zazzetta MS, Kusumota
L, Say KG, Cristina S, et al. Cognitive impairment
in chronic renal disease cognitive impairment of
patients with chronic renal disease on hemodialysis
and its relationship with sociodemographic and
clinical characteristics. Dement Neuropsychol

[Internet]. 2017 [acesso em 20 mar 2018];11(3):221-0.

Disponivel em: http://www.demneuropsy.com.bt/
imageBank/pdf/v11n3a03.pdf

10. da Matta SM, Janaina Matos M, Kummer AME, Barbosa
IG, Teixeira AL, Silva ACSE. Cognitive alterations in
chronic kidney disease: an update. ] Bras Nefrol [Internet].
2014 [acesso em 20 mar 2018];36(2):241-5. Disponivel

em: http://www.ncbi.nlm.nih.gov/pubmed/25055365

11. Mader S, Levieux G, Natkin S. A Game design
method for therapeutic games [Internet]. In: VS
Games. 8th International Conference on Games and

Virtual Worlds for Serious Applications [Internet]; 7-9

set 2016; Barcelona. Barcelona: IEEE; 2016 [acesso
em 20 mar 2018]. p. 1-8. Disponivel em: http://
ieeexplote.ieee.org/document/ 7590333/

12. Allaire JC, McLaughlin AC, Trujillo A, Whitlock LA,
LaPorte L, Gandy M. Successful aging through digital

games: socioemotional differences between older

adult gamers and non-gamers. Comput Human Behav
[Internet]. 2013 [acesso em 20 mar 2018];29(4):1302-6.

Disponivel: https://www.sciencedirect.com/science/
article/pii/507475()3213000174

13.

14.

15.

16.

17.

18.

19.

20.

Ushaw G, Davison R, Eyre J, Morgan G. Adopting
Best Practices from the Games Industry in
Development of Serious Games for Health [Internet].
In: DH *15. Proceedings of the 5th International
Conference on Digital Health [Internet]; 18- 20 may
2015; New York. New York: ACM Press; 2015 [acesso
em 20 maio 2018]. p. 1-8. Disponivel em: http://
dl.acm.otg/citation.cfmrdoid=2750511.2750513

Garcia-Casal JA, Loizeau A, Csipke E, Franco-Martin
M, Perea-Bartolomé MV, Orrell M. Computet-

based cognitive interventions for people living with
dementia: a systematic literature review and meta-
analysis. Aging Ment Health [Internet]. 2017 [acesso
em 20 mar 2018];21(5):454-67. Disponivel em: http://
www.ncbi.nlm.nih.gov/pubmed/26806365

Fontana E, de Machi ACB. Aplicativos para treino
cognitivo: uma revisdo sistematica. RENOTE
[Internet]. 2017 [acesso em 20 mar 2018];14(2):1-9.
Disponivel em: http://seet.ufrgs.br/index.php/renote/
article/view/70651

Fleming TM, Cheek C, Merry SN, Thabrew H,
Bridgman H, Stasiak K, et al. Serious games for the
treatment or prevention of depression: a systematic
review. Rev Psicopatol Psicol Clin [Internet|. 2014
[acesso em 20 mar 2018];19(193):227-42. Disponivel
em: www.aepcp.net

Martel MRF, Colussi EL, de Marchi ACB.

Effects of a video game-based intervention

on the attention and functional independence

of older adults after cerebrovascular accident.
Fisioter Pesqui [Internet]. 2016 [acesso em 20 mar
2018];23(1):52-8. Disponivel em: http://www.
scielo.bt/scielo.php?script=sci_arttext&pid=51809-
29502016000100052&Ing=pt&tlng=pt

Neves I, Alves L, Gonzalez C. Jogos digitais nas
classes hospitalares: desbravando novas interfaces. In:
Anais do 11° Seminario Jogos Eletronicos, Educagao
e Comunicaciao [Internet]; 01-02 jun 2015; salvador.
Salvador:[sem editor]; 2015 [acesso em 20 mar 2018].
p. 52-61. Disponivel em: https://www.tevistas.uneb.
bt/index.php/sjec/article/view/1243/840

Rodrigues KRH, Bocanegra LF, Gongalves

VP, Carvalho VG, Neris VPA. Enriquecimento

de personas para apoio ao design de aplicacoes
terapéuticas para a saide mental. In: THC *14.
Proceeding 13th Brazilian Symposium on Human
Factors Computing Systems [Internet];27-31 out
2014 [acesso em 20 mar 2018]; Fox do Iguacu. Porto
Alegre: Sociedade Brasileira de Computacio; 2014.
p. 51-60. Disponivel em: https://dl.acm.org/citation.
cfm?id=2738066&dI=ACM&coll=DL

Carvalho VA, Caramelli P. Brazilian adaptation of
the Addenbrooke’s Cognitive Examination-Revised
(ACE-R). Dement Neuropsychol. 2007;2:212-6.



Use of digital game therapy among the elderly

21. Garcia FE, da Hora Rodrigues KR, de Almeida
Neris VP. An Interaction Modeling Language for
Therapeutic Applications. In: IHC *16. Proceedings
of the 15th Brazilian Symposium on Human Factors
in Computer Systems [Internet|; 04-07 out 2016; Sao
Paulo. New York: ACM; 2016 [acesso em 20 mar
2018]. p. 1-10. Disponivel em: http://dl.acm.org/
citation.cfmrdoid=3033701.3033733

22. Ribeiro RCHM, Facundim SD, Cardoso SS,
Facundim PA, Rodrigues CC, Esteves M.
Demographic characterization of older adults with
chronic kidney disease undergoing hemodialysis
treatment. ] Nurs UFPE On line [Internet]. 2015
[acesso em 20 mar 2018 Mar 20];9(3):7503-9.
Disponivel em: https://petiodicos.ufpe.br/revistas/
revistaenfermagem/article/view/10487/0

23. Meira AS, Batista MA, Pereira RMP, Rodrigues RAP,

Fhon JRS, Kusumota L. Frailty in elderly patients
with chronic kidney disease under conservative
treatment. Rev RENE J [Internet]. 2016 [acesso em
20 mar 2018];17(3):386-92. Disponivel em: http://
www.tevistarene.ufc.bt/revista/index.php/revista/
article/view/2340

24. Chiang HH, Guo HR, Livneh H, Lu MC, Yen ML,
Tsai TY. Increased risk of progression to dialysis or
death in CKD patients with depressive symptoms:

a prospective 3-year follow-up cohort study. |
Psychosom Res [Internet]. 2015 [acesso em 20 mar
2018];79(3):228-32. Disponivel em: http://www.ncbi.
nlm.nih.gov/pubmed/25659439

25. Fan L, Sarnak M]J, Tighiouart H, Drew DA, Kantor
AL, Lou K 'V, et al. Depression and all-cause
mortality in hemodialysis patients. Am ] Nephrol
[Internet]. 2014 [acesso em 20 mar 2018];40(1):12-

Received: December 06, 2017
Revisado: March 12, 2018
Accepted: July 18, 2018

26.

27.

28.

29.

30.

8. Disponivel em: http://www.ncbi.nlm.nih.gov/
pubmed/24969267

Bautovich A, Katz I, Smith M, Loo CK, Harvey
SB. Depression and chronic kidney disease:

A review for clinicians. Aust N Z J Psychiatr
[Internet]. 2014 [acesso em 20 mar 2018];48(6):530-
41. Disponivel em: http://www.ncbi.nlm.nih.gov/
pubmed/24658294

Kaufman D, Sauvé L, Renaud L., Sixsmith A,
Mortenson B. Older Adults’ Digital Gameplay.
Simul Gaming [Internet]. 2016 [acesso em 20 mar
2018];47(4):465-89. Disponivel em: http://journals.
sagepub.com/doi/10.1177/1046878116645736

Schneider SM, Kielstein JT, Braverman ], Novak M.
Cognitive function in patients with chronic kidney
disease: challenges in neuropsychological assessments.
Semin Nephrol [Internet]. 2015 [acesso em 20 mar
2018];35(4):304-10. Disponivel em: http://www.ncbi.
nlm.nih.gov/pubmed/26355249

das Neves ASAC, Bés AJG, Myskiw JDC, Pinho

MS, da Silva Filho IG, Schwanke CHA, et al. Efeitos
do treino com jogos de videogame na cognicao de
idosos: revisdo sistematica. Sci Med (Porto Alegre)
[Internet]. 2015 [acesso em 20 mar 2018];25(3):1-12.
Disponivel em: http://revistaseletronicas.pucts.bt/fo/
ojs/index.php/scientiamedica/article/view/21636

Patel M, Dasgupta I, Tadros G, Baharani . Cognitive
impairment in hemodialysis patients: what can slow
this decline? Hong Kong ] Nephrol [Internet]. 2016
[acesso em 20 mar 2018];18:4-10. Disponivel em:
https://www.sciencedirect.com/science/atticle/pii/

S1561541315000344




w
)
=]
b=
=
=]
=
=)
(=)

(= )

http://dx.doi.org/10.1590/1981-22562018021.170191

The link between cognitive state and general self-esteem among
institutionalized elderly persons: can health condition serve as a
mediating factor?

Abstract

Olbyective: to assess whether the health condition of an elderly person can serve as a mediating
factor between the cognitive state and general self-esteem of the institutionalized elderly.
Method: a quantitative, cross-sectional correlational study was performed, based on the
path analysis technique. The following instruments were used for data collection: the
Mini-Mental State Examination, the Tinetti Performance Oriented Mobility Assessment,
the Mini Nutritional Evaluation and the Rosenberg Self-Esteem Scale. Resu/#s: the sample
was composed of 312 elderly patients of both genders (112 men and 200 women), with
an average age of 83.39 (+£7.09) years. Most of the elderly persons were widowed, with a
low educational level, and had been institutionalized in Residential Care Facilities for the
Elderly for on average 54.6 (+51.69) months. The mediating factor of health condition
renders the link between the cognitive state and self-esteem of the elderly null. However,
the analysis of the decomposition of the effects showed a significant indirect effect
between the cognitive state and health condition. The total effect of cognitive state on
the health condition of the elderly is significant, positive and direct. Conclusion: based on
the results of this study we maintain that cognitive changes can affect the nutritional
state and physical balance of the institutionalized eldetly.
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INTRODUCTION

Many chronic diseases typical of old age are
a threat to autonomy and independence'. These
illnesses can lead to frailty, functional disability,

institutionalization and even death.

Functional disability, with consequent loss of
autonomy, represents a window of opportunity
for the development of more meaningful nursing
for the eldetly, families and society'”. Maintaining
functionality plays a protective role in the process of
physical, mental and social detetioration®, ensuring

the independence and autonomy required for healthy

aging’.

As age increases, there is a loss of concentration,
memory and vital energy®. Deficits in cognitive
performance are one of the most frequently mentioned
factors in literature, with negative implications for
the self-esteem of the elderly’, especially memory

disorders®.

Self-esteem is a fundamental component of
emotional survival® and an indicator of mental
health, as it affects affective, social and psychological

conditions’.

Another factor that influences health condition

1011 \which is an indicator of

is nutritional status
health that is interrelated with several functions,
including physical and psycho-cognitive capacity'®.
The consequences of malnutrition lead to changes
in muscle function, a decrease in bone mass and
the reduction of cognitive function, with a major
impact on the physical and emotional condition of the
elderly population”. An unhealthy nutritional pattern
influences the functionality and well-being of the

elderly, particulatly those who are institutionalized'.

Another relevant factor in health condition is
body balance. Chronic-degenerative diseases are
often associated with structural alterations that
compromise posture and balance. Insecurity caused
by body imbalance can lead to psychic changes such as
irritability, loss of self-confidence, anxiety, depression
and loss of self-esteem. Body balance disorders also
lead to a restriction in daily and social life activities,

which in turn are reflected in self-esteem'>'.

Based on the above, the evaluation of the health
condition must have an all-encompassing and
multidimensional approach, including a physical,
nutritional and cognitive assessment'.

The present study aims to test whether the health
condition of the eldetly is a mediating factor in the
association between cognitive state and self-esteem
in institutionalized elderly persons.

The objective of this investigation is therefore
translated into the following research question: does
health status play a mediating role in the association
between cognitive state and global self-esteem in the
institutionalized elderly?

METHOD

A cross-sectional, exploratory ex-post facto study
was performed. The typology of the study was random
correlational, using the path analysis methodology (in
a more /ato sense for the methodologies of structural
questions) to test the respective research question.

The participants of the study were from a region
in the north of Portugal, Tras-os-Montes and Alto
Douro, and were institutionalized in Long Term
Care Facilities for the Elderly (LTCF).

A mapping of the LTCFs in the district of Vila
Real was carried out based on the Social Charter'®.
A total of 56 such institutions were found, with
legal status of Private Corporate Institutions.
Telephone contact was made with the management
of each institution to schedule a meeting for the
presentation of the study and its objectives. A total
of 25 institutions agreed to participate.

The sampling method used in data collection
was of the simple random type. Each elderly person
was assigned a number and a random selection of
30% of participants resident in each institution was
made. This percentage was reset whenever the elderly
person or their legal representative did not agree to
participate in the study.

Data collection was carried out between August
2014 and July 2015, and was performed by the first
author in a suitable location made available in each
of the participating institutions.
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The inclusion criteria were age 65 or older, of both
genders, who were institutionalized in a LTCF and
were available to participate in the study. Participants

with cognitive deficit were excluded.

The Mini-Mental State Examination (MMSE)
developed by Folstein et al.” in 1975 and adapted
for the Portuguese population® was used to evaluate
the cognitive ability of the participants. The MMSE
has 30 questions, with one point assigned for each
correctly issued response. The cut-off values for the
Portuguese population were redefined in 2009*. This
procedure is based on the literacy qualifications of
the subjects stating that 22 points refers to between
zero and two years of literacy, 24 relates to three to six
years of literacy and 27 points is the cut-off value for

elderly persons with seven or more years of literacy.

Body balance was evaluated using the Portuguese
version of the Tinetti Perfomance — Oriented Mobility
Assessment (POMA 1)*22. POMA 1 evaluates
predisposition to falls through a set of tasks related
to mobility and balance. The instrument has two
aspects: the evaluation of static equilibrium by means
of nine items (Tinetti Index)*, two of which are
scored between 0 and 1 and seven of which are scored
between 0 and 2. The dynamic balance evaluation
uses 10 items, eight of which are scored between 0
and 1 and two of which are scored between 0 and 2.

In this study, the static balance subscale was used.

The nutritional evaluation of the participants
was carried out using the questionnaire developed
by the Nestlé Nutrition Institute (NNI), the Mini
Nutritional Assessment (MNA)*. The instrument
is composed of 18 questions, divided into two parts
and grouped into four categories: anthropometric
measurements, global assessment, dietary assessment
and self-assessment of nutritional problems and
health status. In the first phase, the MNA performs
a screening with six questions assessing food intake,
weight loss in the last three months, mobility,
psychological stress or acute illness in the last three
months, neuropsychological problems and body mass
index (maximum score of 14 points). In the second
phase, the questionnaire evaluates overall nutrition
via 12 questions (maximum score of 16 points). Each
question receives 1 point. The higher the overall score,
the more fragile the nutritional status of the elderly

person. This instrument has been translated, adapted
and validated for the Portuguese population®.

Overall self-esteem was evaluated with the
Portuguese version of the Rosenberg Self-Esteem
Scale (RSES)*. The RSES is a global measure of
self-esteem consisting of ten items, five of which
have a positive orientation and five of which have
a negative orientation. The current response format
is Likert-based with four response alternatives®.

A sociodemographic questionnaire was used
to collect data such as age, gender, marital status,
schooling, time of institutionalization and daily
medication consumption.

The mediator variable is health condition, which
consists of the scores obtained in the MNA and
POMA 1, the predictive variable formed by cognitive
ability and the criterion variable by the RSES scores.
The statistical analysis used in this study was path
analysis.

The sample used in this study was greater than that
requitred a priori (IN=100) for an analysis with an effect
power of 0.1, a desired statistical power level of 0.8,
using a latent variable and four observed variables,
at a stipulated probability of 0.05. The testing of the
mediating nature of health condition was performed
through the Baron and Kenny method®, namely the
evaluation of the significance of the paths between
predictor and mediator, predictor and criterion and
also mediator and criterion. From this point, the
significance of the Sobel test was tested” considering
the non-standard regression values and standard
error. The fit of the data to the tested model used
several indices of goodness of fit according to the
practices recommended for evaluation of the models
of structural equations”, namely chi-squared value
(and degrees of freedom), chi-squared significance,
the Comparative Fit Index (CFI), the Standardized
Root Mean Square Residual (SRMR), the Root Mean
Square Error of Approximation (RMSEA) and its
confidence interval a of 90%.

Taking into account the age and schooling
limitations of the participants, the questionnaires were
administered in interview form. Ethical principles,
including the confidentiality and secrecy of the data
acquired (both in the collection and the treatment
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of the data) were safeguarded. Free and informed
consent was requested from the participants after
personal clarification of the nature and objectives of
the research. This project was approved by the Ethics
Committee of the Instituto de Ciéncias Biomédicas
Abel Salazar under registry number 166/2016.

RESULTS

The sample consisted of 312 participants of both
genders (112 men and 200 women), with a minimum
age of 65 years and a maximum of 104 years [M
=83.39; (+7.09)]. In terms of marital status, 17.30%
(n=54) of the participants were married or in civil
unions; 20.80% (n=065) were single; 59.90% (n=187)
were widowers and 1.9% (n=06) were divorced. About
half (49.90%, n=149) of the respondents were illiterate
and 43.50% (n=135) reported three or four years of
schooling. Only 4.4% (n=14) of the participants had
more than five years of schooling. On average, the
participants presented a history of institutionalization
in their current facilities of 54.60 (+51.69) months.
The daily consumption of medications was seven

per day [M=7,10; (+3.19)]. Many of the participants
had cognitive impairment (73.40%, n=229).

Health condition was tested as a mediator
variable, having been constructed as a latent variable.
The indicators introduced in this analysis were the
Selective Global Assessment (SGA) and the Body
Balance Assessment (BBA). The predictive variable
in the study was cognitive ability assessed through
the MMSE. The criterion or dependent variables are
RSES scores (self-esteem) (Figure 1).

Path model - assumptions of mediation according to the
classic four-step approach of Baron and Kenny?”

The regression values between the variables of
the model were initially tested and the associations
recorded significant and positive values between:
the predictor variable and the mediator variable, the
mediator variable and the criterion variable between
the predictor variable and the criterion variable. The
Sobel test result indicated, however, that there was
no mediation. Figure 1 summarizes the results.

Path a = 0.42%

Cognitive State

Subjective Global
Assessment

Assessment of body
balance

<)

Path b= 0.61*

Assessment

Path ¢ = 0.33*
Path ¢' = 0.07

Global Self-esteem

<)

Y

Sobel, = 1.18, SE = 0.32, p = 0.24

Regression, error, and disturbance values are standardized. Sobel, = z value of the Sobel test; SE = standatd error; Values that do not have an

asterisk are not significant (»>0.05); *»<0.05.

Figure 1. Test of mediation of health condition on the association between cognitive state assessment and global

self-esteem.
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The analysis of the decomposition of the effects
indicated the significant indirect effect of cognitive
state on self-esteem via health condition. The value of
this effect was tested by subtracting the standardized
values of the indirect effect from the value of the total
predictor effect, revealing a small and non-significant
direct value of the cognitive state assessment in
global self-esteem. The total predictor impact on
overall self-esteem is significant and of moderate
magnitude, however. The results show that there is
no mediation in the model.

Cognitive state had a positive effect on the
health condition of the respondents. The model
also indicates the existence of a significant, positive
and elevated total effect of health condition on
self-esteem. The total value of the weight of health
condition in self-esteem is significant and positive
although moderate. According to the total model, the
standardized impact represented by the regression
value which associates predictor and criterion directly
is not significant. Figure 2 shows the total model
and respective standardized beta values.

Cognitive State

Selective Global
Assessment

Assessment of
Body Balance

ne)

Assessment

0.07

Indirect effect of Cognitive State Assessment on Global Self-Esteem, = 4.66, SE = 0.08, p < 0.05
Direct effect of Cognitive State Assessment on Global Self-Esteem, = 1.21, SE = 0.10, p > 0.05

Total effect of Cognitive State Assessment on Global Self-Esteemg = 0.33, p < 0.05

Direct effect of Cognitive State Assessment on Health Condition of Users, = 5.78, SE = .02, p < 0.05
Direct effect of Health Condition of Users on Global Self-Esteem, = 5.78, SE = 0.02, p < 0.05

>|  Global Self-Estcem <—@

The dashed and dotted line are presented as indirect paths of the model (i.e., the indirect effects of the predictor variable on the criterion, via
health condition, §=0.26); Regression, error, and disturbance values are standardized. The solid line shows the direct paths of the predictor
variables, the variable tested as a mediator (=0.42) and the critetion (§=0.07). The direct effect of the evaluation of health condition on the
criterion is =0.61; CSA = cognitive state assessment; SE = standard error, *p=0.05.

Figure 2. Final model tested, showing direct and indirect effects.

DISCUSSION

Initially, it should be noted that the present study
found no evidence of the mediation of health status
in the association between cognitive state and global
self-esteem. However, the positive effect of cognitive
state on health condition was found, according to

the authors, who report that the cognitive state has

an effect on health status, well-being, quality of life
and self-esteem. It is thus verified that the decline
of cognitive state is a predisposing factor to a fragile

health condition®.

The impact of health status on self-esteem was
shown to be significantly positive in this study. For

some authors, the effects of aging, added to reduced
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functionality, nutritional changes and body balance,
often accompanied by a sedentary lifestyle, may
result in losses in the health and quality of life of
the elderly"'S. This multiplicity of associated factors
leads to anticipated reductions in autonomy, the
need for personal care and in some circumstances
the impairment mobility, with the latter resulting
in predictors of low levels of self-esteem®. These
authors’ recognize that the aging process entails the
risk of the impairment of nutritional status, a danger
that increases exponentially in the institutionalized
elderly. There is a correlation between health
condition and self-esteem, so studies should focus
on the identification of factors that can be additional
predictors of self-esteem deficits in the elderly®.
Sedentarism, resulting from the decline of body
balance, combined with a nutritional deficit, is
associated with a reduction in functional capacity'®.
If, on the one hand, literature recognizes that the
impairment of mobility may affect nutritional status,
it also recognizes that there is a dispersion effect to
this association, resulting in deficits in quality of life
that negatively affect the self-esteem of the elderly'".
Another study broadens the scope of these variables,
stating that body balance disorders have a negative
impact on social autonomy, activities of daily living,
physical and mental security, and self-confidence,
which in turn have a negative correlation with the
well-being and self-esteem of the eldetly”. Caveiro
et al.'’ present evidence that body imbalance is one
of the main factors that compromise the health
status of the elderly, which is due to the reduction in
participation in social activities and self-care, leading
to emotional and psychic suffering.

It is also important to discuss the results of the
adjustment of the data to the model given by the
high RMSEA value, which is considered mediocre
(RMSEA>0.06, with a greater upper limit in the
IC, 5. /20% 20.08). It should be noted that in samples
that are considered large and with a high complexity
model (perhaps considering here the existence of
a latent factor with two indicators of different
qualities) the RMSEA value increases, being one of

the explanatory factors for the high value obtained.

Howevet, it should be reiterated that the other indexes
of goodness of fit were adequate and even high for
the cut-off values normally attributed to them.

The limitations of this study are mainly based on
the type of sample, which was composed exclusively of
elderly people institutionalized in non-profit facilities
and limited to a region of northern Portugal, Tras-
os-Montes and Alto Douro, making it impossible to
generalize the results for the Portuguese population,
and the use of a cross-sectional design that does not
allow cause and effect relationships to be established.
In future studies the inclusion of institutionalized
elderly persons from other regions of the country
is suggested, along with the comparative inclusion
of eldetly persons where care is provided through
alternative solutions to hospitalization and the use

of private hospitalization institutions.

CONCLUSION

This study reinforces the idea that the aging
process interferes with the health condition, either
through the diversity of physiological changes that
occut, or the variability of intrapersonal variables,
the psychological specifics of the elderly, or even
through the specific social context of the same.
The results support the assumption that cognitive
and behavioral changes may affect the nutritional
status and body balance of the elderly. In terms of
nutritional status and cognitive capacity, there is
a cause and effect circle with constant feedback,
that is, nutritional impairments have a negative
influence on cognitive function and impairments in
the latter contribute to the impairment of nutritional
status®”. Thus, the maintenance of cognitive function
requires an adequate and healthy nutritional status
and vice versa. Impairments of cognitive function,
meanwhile, lead to the loss or reduction of autonomy
and independence, causing a decline in the condition
of life of the elderly that in turn encompasses
nutritional state. Thus, cognitive stimulation should
be a prioritized technique in the approach of health
professionals with the elderly.
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Telecare for the elderly: coercion, confidence and satisfaction
associated with its use

Abstract

Olbyective: to evaluate the expression of coercion, confidence and satisfaction with the use
of telecare. Method: a cross-sectional study was carried out of prevalent cases with elderly
residents in the city of Porto Alegre, Rio Grande do Sul, Brazil, who had already used
telecare services. The sociodemographic variables used were: gender, age, schooling and
marital status. In order to evaluate the perception of coercion, the Perceived Coercion
Scale was applied in relation to the use of telecare and those responsible for deciding
to use the technology. Confidence in the use of telecate technology and the satisfaction
associated with its use were evaluated. Quantitative data analysis was performed using
descriptive and inferential statistical measures. Means and standard deviations were
used. Differences were assessed by analysis of variance, with a significance level of 5%
(p<0.05). Results: the sample consisted of 25 elderly people who used telecare. When
evaluating the distribution of the answers obtained, it was found that 11 (44%) of those
interviewed did not perceive any coercion associated with their decision. The others had
varying perceptions, with an average of 23%. Respondents expressed high confidence
and satisfaction with telecare. Conclusion: the decision-making process associated with
the use of telecare had a low perception of coercion, combined with high confidence
and satisfaction with the use of the technology.
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Telecare for the elderly

INTRODUCTION

According to demographic data the worldwide
elderly population is growing. This fact has led to
considerable reflection and discussion, as old age
results in physical, biological, psychological and
social changes in the profile of the individual and
the population itself'. Because of these changes,
health systems in most countries are facing significant
challenges. An example of this is the need for greater
efficiency, quality and equity in health services, as well
as the increased demand for health care in the patient's
own home. Telecare has been developed, at least in
part, due to the difficulty and cost associated with
hiring staff to provide health and home care services®.

Telecare is a functional and accessible form of
technology, developed to meet the demand for the
long-term care of the elderly® This remote care
technology consists of the use of home-installed
equipment such as telephones and fall detectors that
allow direct communication with a service center in
the event of an emergency. This center assesses the
type and severity of the situation to take appropriate
measures to provide the necessary help to the user*.

The use of this technology should not be
considered a form of restriction on the autonomy
of the elderly. On the contrary, it may allow them to
feel safe to remain in their own home. Autonomy is
a key factor for a good quality of life and a necessary
skill of an appropriate decision-making process.
Autonomy allows a more satisfactory life, as it allows
the individual to maintain control of their own life
and their independence’.

However, old age is full of prejudices and
stereotypes, which influence the care aimed at the
elderly. Autonomy is poorly evaluated and it seems
natural that care is the responsibility of family
members, who may feel empowered to decide,
guide, provide and manage the life of the eldetly®. An
overprotective family environment, where caregivers
assume all the activities of the elderly for themselves,
can lead to learned dependence, discouraging the
elderly from exercising their autonomy .

In many situations of daily living, it can be seen
that even health professionals underestimate the
decision-making capacity of the elderly, providing
superficial information about their treatment

and diagnosis, which may impair the freedom of
individuals to decide what they consider best for
their care®. They are therefore able to coetce the
elderly into making decisions that do not agree with
their life and health.

The coetcion is defined by Piaget as: "Any relation
between two or more individuals in which an element
of authority or prestige intervenes." Yet, according
to the same author, coercion "exists to the extent
that it is suffered, (...) regardless of the actual degree
of reciprocity’.

In this context, the increasing use of new
technologies in the care and monitoring of the elderly
has raised questions about the effective participation
and respect for the self-determination of the
individuals involved. The evaluation of the degree
of coercion perceived in the decision-making process
and the degree of confidence and satisfaction about
the use or non-use of these new assistive technologies
can generate the possibility of assessing to what
extent self-determination is preserved.

Thus, the objective of the present article was
to evaluate the expression of coercion, confidence
and satisfaction with the use of telecare of a group
of elderly people who used this technology in Porto
Alegre, Rio Grande do Sul, Brazil.

METHOD

A cross-sectional study of the prevalent case type
was performed. The population studied was composed
of elderly residents of the city of Porto Alegre (Rio
Grande do Sul) who used telecare technology as clients
of the company TecnoSenior, through its partner
company IrisSenior. Contact was made with these two
companies, and permission was asked to register their
clients that already used the technology and that met
the eligibility criteria of the research. The inclusion
criteria were to be elderly, that is, a person aged 60
or over, and be already using telecare technology.
The exclusion criterion of finding it impossible
to understand participation in the research or the
completion of the instrument as also applied.

The telecare companies provided the contact
information of 73 elderly people and contact with
potential participants was carried out by telephone.
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Eighteen elderly people were not located. Thus,
contact was made with the remaining 55 elderly,
and 25 (45.45%) agreed to participate in the study

(Figure 1). The research was carried out at the home
of the elderly person by the researcher herself and
a single evaluator.

Elderly users of
telecare
N=73
/ \
Not located
n=18
/
Did not agree to
participate
n=30

Located
n=55
\
Agreed to
participate
n=25

Figure 1. Flowchart of selection process of sample.

The sociodemographic variables used were:
gender, age, schooling and marital status. To evaluate
the perception of coercion, the Coercion Perception
Scale was used in relation to the use of telecare with
the question: "Who was responsible for making the
decision to use this technology?". Confidence in
the use of assistive technology and the satisfaction
associated with its use were evaluated. These variables
were obtained through visual analogue scales varying
between 0% and 100%. The participant marked
their perception in a range between these values,
without any intermediate delimiter in a line 10 cm
long, starting at 5% and ending at 100%.

The Coercion Perception Scale is derived
from a scale for assessing coercion in psychiatric
hospitalization, the MacArthur Admission
Experience Survey, which is composed of 16
questions'’. This instrument was developed by the
MacArthur Coercion Study and validated for the

Portuguese language spoken in Brazil by Taborda''.

The Coercion Perception Scale, already translated
and validated for Portuguese spoken in Brazil, was
adapted for the use of telecare in the present study.
This scale is composed of four sentences in which
the participant must indicate whether they agree or
disagree. The first two affirmations indicate a lack

of associated coercion, that is, those who disagree
demonstrate that there was a perception of coercion
associated with the reported situation. In the last two
questions, the reverse occurs as affirmative responses
show a perception of coercion. The first question
refers to the fact that the interviewee had sufficient
opportunity to say if they wanted to use assistive
technology. The second question concerns the
opportunity to say what they wanted about the use
of assistive technology. The third question concerns
the fact that no one seemed interested in whether the
participant wanted to use assistive technology. The
last question concerns the fact that the participant's
opinion on the use of assistive technology was not
asked. An open question about who was in charge
of the decision to use the technology was also added
to the scale.

The instrument is self-applicable and in each
response the participant chooses to indicate whether
they agree or disagree. The responses can vary
from 0 to 4 points, 0 representing the absence of
coercion and 4 a perception of maximum coercion.
In order to facilitate the understanding of the results
of the sample as a whole, the four point scale was
transferred into a percentage value. Thus, 0 point
corresponds to 0% and 4 points correspond to a
100% perception of coercion.
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Coercion can also be accompanied by individual
responses to each of the issues, which assess the
various perspectives of the decision-making process.

Data collection took place between December
2016 and March 2017. Data analysis was quantitative
using descriptive and inferential statistical measures.
Means and standard deviations were used. The
differences were evaluated by analysis of variance,
with a significance level of 5% (p<0.05).

The study was approved by the Scientific
Commission of the Institute of Geriatrics and
Gerontology (IGG) and by the Research Ethics
Committee of the Pontificia Universidade Catdlica do
Rio Grande do Sul (PUCRS) under n° 105166/2016.
All the participants signed a Free and Informed
Consent Form (FICF).

RESULTS

The sample consisted of 25 elderly individuals
who had used telecare before the data collection.
The mean age of the group was 82.24 years, ranging
from 60 to 94 years. In the sample, 23 (92%) were
female and only two (8%) were male. The majority

Table 1. Sociodemographic data of users of telecare.

of the participants, 15 (60%), were widowed. The
average schooling was 13.58 years of study and the
mode and median were 12 years (Table 1).

Of the elderly, the majority reported living alone
(n=21; 84%) while only four (16%) described living
with someone, which included a husband or wife,
children and/or grandchildren.

The mean of the Coercion Perception Scale was
23% (+24), ranging from 0% to 75%. No participant
exhibited a 100% perception of coercion in relation
to telecare.

Most of the participants, 23 of the 25 elderly
persons, reported having had the opportunity to say
if they wanted to use telecare. Likewise, 21 of the 25
participants reported having had the opportunity to
say what they wanted regarding the use of technology.
The interest in knowing if the participant wanted
to use this device provided more balanced answers,
with 11 participants affirming that such interest
existed and 14 not having this perception. Most
of the participants, 19 of the 25 elderly persons,
believed that their opinion was considered in the
decision-making process about whether to use the
technology (Figure 2).

Sociodemographic data n (%) Mean and standard-deviation
Gender

Female 23 (92)

Male 2.(8)

Age (in years) 82.24 (+£6.71)
60[---70 14

70]--- 80 6 (24)

80]--- 90 16 (64)

90(---100 28

Schooling (in years) 13.58 (+6.98)
1]---8 3(12)

9|---12 10 (40)

<12 12 (48)

Marital status

Married 3(12)

Single/Separated 7 (28)

Widowed 15 (60)
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m Perception of coercion

m Without perception of coercion

1 2 3 4

Questions of Coercion Perception Scale:

1- did you have sufficient opportunity to say that you wished to use the technology;

2- did you have the opportunity to say what you wanted to say regarding its use;

3- was there interest in knowing if the participant wanted to use the technology;

4- was the opinion of the participant considered in the decision making process.

Figure 2. Individual responses to the four questions of the MacArthur Scale for Coercion Perception Assessment

associated with the use of telecare technology (N=25).

When questioned about who was responsible
for decision making, 12 (48%) elderly persons said
they themselves were, 11 (44%) answered that their
children were, one (4%) reported that a friend was
and another (4%) said that their doctor had decided.

It is important to point out that the values of the
perception of coercion obtained varied according
to who made the decision, with difference results

if it was a family member, a friend, a doctor or the

elderly person themselves who made the decision to
use the technology. The highest mean coercion value
was observed when someone outside the family —
a doctor or a friend — made the decision [M=1.50
(+0.71)]. When the decision was taken by relatives
the average value was 1.18 (+1.08). Finally, the lowest
mean coercion value was observed when the person
interviewed took the decision [M=0.58 (+0.79)] (Table
2). There was no significant difference between the
means for all the decision-making situations (p>0.05).

Table 2. Results regarding the decision maker in using telecare in relation to perceived coercion, confidence and

satisfaction.

Responsible for decision to use telecare

Perception of coercion  Confidence in technology  Satisfaction with use

Mean (sd) Mean (sd) Mean (sd)
User themselves 0.58 (+£0.79) 83.92 (£19.88) 84.58 (+28.41)
Family members 1.18 (+1.08) 84.04 (£19.39) 84.82 (+15.29)
Someone outside family (doctor or friend)  1.50 (£0.71) 54.00 (£65.05) 32.00 (£31.11)

sd= standard-deviation.
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A comparison of trust and satisfaction with
use was made, and who played the biggest role
in making the decision to use technology. The
comparisons between the averages obtained with
the users themselves or with relatives were not
significant (p>0.05). It was not possible to make
this comparison with the group outside the family
as it only had two people.

DISCUSSION

The sample of the present study consisted of 25
elderly individuals, with a mean age of 82.24 years,
ranging from 60 to 94 years. This sample is in line
with other demographic data, which shows a global
increase in the elderly population. These data also
show an increase in the percentage of elderly people
aged over 80 years old'.

The majority of study participants were women,
with a frequency of 92%. This proportion is higher
than that observed in the general population, where
women make up 50.4%. This increase in female
participation in the sample using telecare may
be due to the fact that women are more likely to
seck health services and health care options and
safety measures, with higher rates of adherence to

prevention programs and the use of technologies’.

The proportion of widows (60%) in this study
agrees with the values described in other studies,
which show data ranging from 60% to 70%"'".

Regarding the schooling of the participants, the
average was 13.58 years of study. This value is higher
than that observed in the wider Brazilian population,
which is 7.8 years '.

The proportion of individuals living alone in the
present study was 84%, a result also found in another
study, which may reflect the fact that the option to
live alone can be through personal choice and also be
a temporary stage in the life cycle of the individual.
In addition, the proportion of people living alone is
greater among older Brazilian elderly persons than
younger elderly individuals, and this difference has

10

grown over time". In addition, people living alone

are more likely to adopt telecare.

It is possible that living alone and using telecare
are due to a relatively strong need for some kind of
support compared to people who live with a partner
or relative’. Since autonomy is the ability to control,
handle and make personal decisions about how to
live according to one’s own rules, it can be altered
by biological changes, functional incapacity, the loss
of physical competence and economic factors, or
other negative stereotypes associated with old age

and social relations or social networks'?.

Thus, we understand the importance of studying
decision-making regarding well-being in the aging
process, as it is affected by significant events, such
as retirement, health problems and the loss of
loved ones"”. Making a decision involves several
skills such as being able to engage with the subject,
understanding or evaluating the type of alternative
between the various options and communicating
one’s preference while knowing the risks involved.
These abilities are linked directly to the ability to
exercise autonomy and to determine and execute
one’s own desires'*. All these characteristics were

present in the participants of this study.

The elderly persons were primarily responsible
for making the decision to use telecare, with a
frequency of 48%. Old age involves the necessity of
making difficult choices, often related to the eldetly's
own health and the processes that may occur. The
participation of the elderly in this process should not
simply be the granting of assent or the delegation
of the decision'.

In another group within the sample (44%),
relatives were responsible for making the decision
to use telecare. Other studies have shown that the
social network, represented by relatives, people close
to the elderly person or caregivers, are those the
elderly can rely on when deciding something or to

whom they can delegate decision-making'”.

Autonomy can be one of the fundamental factors
for a good quality of life and is a basic need in
decision making, allowing a more satisfactory life,
accompanied by the preservation of the capacity to
maintain the making of choices during one’s life

trajectory and independence'™
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The understanding that the elderly should
participate in the decision-making process based
on their self-determination allows us to identify that
elderly persons present themselves as the main actor
in the process. It is therefore important that health
actions are discussed not only for such individuals but
with them, so that autonomy is preserved and allowed
to grow. The quest for the right to act independently,
which can be demonstrated by the confidence and
satisfaction associated with the use of telecare, can
enable a healthy and pleasant longevity for the aging
population”.

The limitations of the present study included the
size of the sample and its geographical scope. We
suggest that other studies with a larger sample size
and greater diversity may be useful in the creation of
new knowledge to allow a more detailed evaluation
of the use of telecare among the elderly.
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Is sedentary behavior an intervening factor in the practice of physical
activity in the elderly?
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Abstract

Objective: the present study aimed to analyze the association between current sedentary
behavior and the practice of physical activity among elderly persons in the city of Maringa
in the state of Parana. Method: a cross-sectional study of 970 elderly subjects was carried
out, using the International Physical Activity Qnestionnaire. Results: the modeling of structural
equations revealed that the sedentary behavior has a significant effect (p <0.05) on the Keywords: Sedentary

Lifestyle. Motor Activity.

activities moderate and vigorous activities, explaining 3% and 4% of the variability of
Health of the Elderly.

these variables. Specifically, it has been found that increased sedentary behavior has a
(B = 0.13) and negative on vigorous activities (8 = -0.21). Conclusion: the current state of
sedentary behavior has a significant effect on moderate and vigorous activities.
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Sedentary behavior and the practice of physical activity in the elderly

INTRODUCTION

The epidemiological and demographic transition
in Brazil, combined with the process of urbanization
and the advance of technology, have resulted in an
increase in longevity and changes in the lifestyle
adopted by the population'?. An active lifestyle has
been modified by the insufficient practice of physical
activity and by sedentary behavior, which brings
negative consequences for health and quality of life
as we grow older'”.

Sedentary behavior and physical activity have
different constructs. The first is related to the set of
behaviors adopted in a seated or lying position where
little energy is spent and which do not increase energy
expenditure above resting levels (1.0 - 1.5 metabolic
equivalent tasks - METS). Physical activity is defined
as any body movement produced as a result of muscle
contraction that results in caloric expenditure®®.

Researchers who have analyzed the impact of
physical activity during the aging process through
longitudinal studies have found that, as we age, levels
of physical activity tend to decrease, while the time
spent in sedentary activities tends to increase"*’ "2,
According to Amorim and Faria" and Chastin etal ™)
factors that can contribute to this inverse relationship
include the absence of facilitators and stimulators
for the adoption of healthy habits and the presence

of environmental bartiers.

In view of the considerations presented, the
present study sought to analyze the association
between current sedentary behavior and the practice
of physical activity of elderly persons in the city of
Maringa, Parana, Brazil.

METHOD

A quantitative, observational and cross-
sectional study with an epidemiological approach
was carried out.

The authors contacted the Department of Sports
and Leisure to seek authorization for the collection
of data from Gyms for the Third Age (GTA) of
the city of Maringa, Parand. Next, the same public
organ provided information about the quantity and
locations of GTAs spread around the municipal

region (with the exception of the districts). Of the 57
GTAs identified, 23 were excluded from the survey
due to the low prevalence of eldetly users and/or the
environmental and structural instability of the gyms.
A total of 970 elderly people, intentionally chosen
and selected for convenience, were therefore entrolled
in the study. Elderly patients of both genders, who
were users of at least one of the GTAs surveyed and
retained their capacity for speech and hearing were
included, allowing the questionnaires to be applied.
Elderly users of walking aids or with neurological
and dementia deficits reported by caregivers and/or
relatives at the time of data collection were excluded.
Also excluded were elderly individuals with possible
cognitive deficits, assessed by the Mini Mental State
Exam (MMSE)".

The cut-off points used for exclusion by the
MMSE were 17 for illiterate individuals; 22 for
elderly persons with an education of between 1 and
4 years; 24 for those with schooling between 5 and
8 years and 26 for those who had 9 years or more of
schooling. These cut-off points were based on the
criteria of Brucki, Nitrini and Caramelli'. Elderly
persons classified below the specific cut off point
for their level of schooling were excluded.

The physical activity level of the eldetly was
evaluated using the short version of the International
Physical Activity Questionnaire (IPAQ). The level
of physical activity was classified as sedentary,
irregularly active, active or very active. Sedentary
behavior was assessed through the average sitting
time on a weekday and on a weekend day"".

A team of ten researchers was previously trained
and, after a pilot data collection, were distributed
among the research sites. The researchers approached
the eldetly in the GTAs themselves, on different days
of the week and at different times. Data collection
took place between March and July 2017.

Preliminary analyzes. Preliminary data analysis was
petformed using the Kolmogorov Smirnov normality
test. Spearman's correlation (non-parametric) was
used to verify the relationship between the variables.
According to the statistical recommendations, the
following cut-off points were used for the correlation
coefficients: r < 0.40 = weak correlation, r > 0.40
to 0.69 = moderate correlation, r > 0.69 = strong

correlation'®".
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The main analysis involved Structural Equation
Modeling (SEM). The hypothetical model verified
the existence of four latent factors (Sedentary
Behavior, Light Activities, Moderate Activities and
Vigorous Activities) from the observed variables
of the questionnaires used. Similar procedures to
generate latent variables from the dimensions of
the questionnaires have been adopted by several
researchers in the area of health®*?'. In this way, the
assumptions described in the hypothetical model
were tested by SEM, verifying how sedentary
behavior affects the practice of physical activity
among the elderly.

SEM was tested using the two-step method:
Step 1) specify and identify the submodel of the
measurement by performing confirmatory factor
analysis (CFA) of the measurement model; and Step
2) Specify and identify the structural submodel,
establishing trajectories and errors for the endogenous
variables®. The quality of fit of the model was
analyzed according to the fit indices and the local fit
was evaluated by the factorial loads and the reliability
of the items. The maximum likelihood estimation
method was used to estimate the parameters of the
model. The existence of outliers was checked by
means of the square Mahalanobis distance (D?)*.
Univariate distribution was also evaluated through
asymmetry (ISkI <3.0) and kurtosis (IKul <10),
and multivariate distribution (Mardia coefficient
for multivariate kurtosis)*> The indicators of the
goodness of fit of the model (Absolute, Incremental
and Parsimonious Fit) were: X?/gl (values between
1.0 and 3.0 are satisfactory), Root Mean Square
Error of Approximation (RMSEA) (less than 0.06),
Tucker-Lewis index (TLI) and the Comparative Fit
Index (CFI) close to 0.95)*". The interpretation of

the coefficients of the trajectories had as a reference:
little effect for factor loadings <0.20, medium effect
for factor loadings up to 0.49 and great effect for
factor loadings> 0.5021. The level of significance
was set at p <0.05.

This study was approved by the Committee
of Ethics in Research with Human Beings (CEP)
of the Faculdade Metropolitana de Maringa, under
approval number 2,255,102/2017. The eldetly who
agreed to participate in the study signed a free and
informed consent form (FICF).

RESULTS

A total of 970 elderly men and women (428 men
and 542 women) aged between 60 and 91 years
(68.9 (* 6.9)) participated in the study. There was a
prevalence of married elderly persons (62.1%), aged
60-69 years (60.4%), who were white (75.9%), retired
(72.9%) and earned from 1 to 2 minimum wages
(53.3%). It was also observed that the majority of
the elderly had not finished high school (63.9%).

Table 1 shows the descriptive values of each
of the study variables, as well as the correlation
values between the variables. Sedentary behavior
presented the following correlations with the practice
of physical activity: time sitting during the week
with days of walking (r=-0.19); minutes of walking
per week (r=-0.08); days of moderate activity (r=-
0.23); minutes of moderate activity per day (t=-0.10);
minutes of moderate activity per week (r=-0.14); days
of vigorous activity (r = -0.36); minutes of vigorous
activity per day (r =-0.29) and minutes of vigorous
activity per week (r=-0.34).
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Table 1. Matrix of correlation between variables of sedentary behavior and practice of physical activity practice.

Variables Sedentary Practice of Physical Activity

Behavior

1 2 3 4 5 6 7 8 9 10 1
1. Time sitting dutring 0.81¢  -0.19% 0.01 -0.08*%  -0.23* -0.10* -0.14* -0.36* -0.29% -0.34
week
2. Time sitting at -0.11¢  0.05 -0.04  -0.23* -0.12* -0.16* -0.30% -0.27* -0.29*
weekend
3. Days when walked 0.19* 0.55¢ 0.21*  -0.02 0.03 011 0.09* 0.10%
4. Minutes walked 0.80* -0.15¢ 0.05 -0.02  -0.10% -0.02 -0.07*
p/ day
5. Minutes walked 0.01 0.13* 0.12* -0.02 0.04 0.01
p/ week
6. Days of moderate 0.61* 0.79* 0.22* 0.21% 0.19%
activity
7. Minutes of moderate 0.89*% 0.08« 0.17% 0.11*
activity p/ day
8. Minutes of moderate 0.15¢ 019  0.17*
activity p/ week
9. Days of vigorous 091  0.97*
activity
10. Minutes of vigorous 0.94*
activity p/ day
11. Minutes of vigorous
activity p/ week
Mean 175.14  220.30 3.45 40.51  159.64 2.20  33.63 12914 0.75 10.02  30.46
Standard-deviation 145.63 17190 1.81 3411 15739 2.03 2970 166.27 2.42 2444 54.26

*Significant correlation — p<0.05.

Structural Equation Modeling

The measurement model (Step 1) with the
submodels of the four latent variables exhibited
acceptable indices [X? (38) = 274.25; p = 0.0001; X*/gl
=3.21;CFI =097, GFI1 = 0.95; TLI = 0.95; RMSEA
= 0.08; p (RMSEA <0.05) = 0.001]. The quality of
the local fit and the internal reliability of the items
was also confirmed, with all trajectories obtaining
significant factorial loadings (p<0.05) and >0.50.
The hypothetical model was then analyzed (Step 2),
verifying whether current sedentary behavior would
affect the practice of light, moderate and vigorous
physical activities among the elderly.

The model (M1) tested (Figure 1) presented
sufficiently acceptable indicators of fit [X* (41) =
283.71; p = 0.001; X*/gl = 5.920; CF1 = 0.97, GF1 =
0.95; TLI = 0.96; RMSEA = 0.08; p (RMSEA <0.05)
= 0.001; AIC = 333.71; BIC = 544.64; MECVI =

0.35]. However, the regression coefficient (8 = -0.03)
of Sedentary Behavior for Light Activities did not
present a significant effect (p = 0.065). The Light
Activities variable was therefore excluded, and the
model tested again.

The modified model (M2) presented significant
trajectories (p<0.05) and satisfactory indicators of
fit [X? (17) = 72.37; p = 0.001; X*/gl = 3.26; CFI
= 0.99; GFI = 0.98; TLI = 0.98; RMSEA = 0.00;
p (RMSEA <0.05) = 0. 561; AIC = 110.37; BIC =
203.04; MECVI = 0.11] (Table 2).

The latent variables of Moderate Activities and
Vigorous Activities were explained by 3% and 4%,
respectively, by Sedentary Behavior in M2 (Figure
2). In the direct relationship established between
Sedentary Behavior and Moderate Activities and
Vigorous Activities, the effects were weak (§ = 0.13
and B = -0.21), indicating that with each increase of
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one standard deviation in the Sedentary Behavior unit
there was an increase of 0.13 standard deviation in
the Moderate Activities unit and a reduction of 0.21
standard deviation in the Vigorous Activities unit.

In addition, the Bias-corrected confidence interval
analysis generated by bootstrap replication revealed a
significant effect of Sedentary Behavior on Moderate
Activities and Vigorous Activities.

| Time per day |

Days per week |

| Time per week

Time sitting Time sitting at
during week weckend

-0,03

Sedentary

Behavior 0,12*

-0,19*

Light activities
r’=0,01

Days per week ‘

Moderate

activities Time per day |
2=0,02
Time per week |
Vigorous
activities
r=0,04
Days per week | | Time per week
| Time per week |
*p < 0,05.

Figure 1. Structural model (M1) of the effect of sedentary behavior on the physical activity of the elderly.

Table 2. Comparison of indices of fit of the models proposed by the study.

Comparison between models Model 1 Model 2*
Chi-squared 28371 72,37
Degrees of freedom 41 17
p-value 0,001 0,001

X7 standardized (X?/gl*¥) 5,92 3,26
Adjusted Goodness of Fit Index 0,95 0,98
Root Mean Square Error of Approximation [CT¥** 90%)] 0,08 [0,07-0,09] 0,06 [0,04-0,07]
Tucker-Lewis index 0,96 0,98
Comparative Fit Index 0,97 0,99
Akaike Information criteria 33371 110,37
Bayes Information criteria 544,64 203,04
Expected Cross Validation Index 0,35 0,11

*Model with best fit adopted;** Chi-square ratio by degrees of freedom; ***CI = Confidence Interval.
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Time sitting
during week

Time sitting at
weekend

0,13*
Sedentary
Behavior

-0,21*

| Time per day |

Days per week | | Time per week

Moderate
activities
r=0,03

Vigorous
activities
r’=0,04

Days per week | | Time per week

| Time per week |

p < 0,05.

Figure 2. Structural model (M2) of the effect of sedentary behavior on the physical activity of the eldetly.

Although the effects of the model are considered
weak, the findings show that sedentary behavior
negatively affects vigorous activities in the elderly
and positively affects the performance of moderate
activities.

DISCUSSION

The present study analyzed the effect of sedentary
behavior on the practice of physical activity among
elderly users of GTAs, finding that as the sedentary
behavior of the elderly increases, the practice of
vigorous physical activities decreases and that of
moderate activities increases. In this sense, the
present result sums up the evidence of factors that
can interfere in the practice of physical activity
by revealing the significant effect of sedentary
behavior on moderate and vigorous activities*>*.
It was observed that in general, sedentary behavior
negatively affects the performance of vigorous
activities in the elderly and positively affects the
performance of moderate activities.

Many studies have already proven the importance
of physical activity in promoting a more active and
healthy lifestyle and also shown that sedentary
behavior can negatively affect the health, functional
capacity and quality of life of the elderly, who represent
the most sedentary segment of society”*>"16-2>26,

In the interests of active and healthy aging, the
World Health Organization (WHO) advocates that
elderly persons who are 65 years of age or older
practice at least 150 minutes per week of moderate
intensity activities or at least 75 minutes per week
of vigorous intensity activities, or an equivalent
combination of moderate and vigorous activities,
in addition to their daily routine activities, in order
to optimize cardiorespiratory fitness, muscle and
bone condition and reduce the risks of chronic
non-communicable diseases, depression and
cognitive decline. When unable to follow these
recommendations due to health and functional
impairment, the elderly should be physically active
to the extent their ability allows”.
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Some limitations of the present study should be
highlighted. First is the fact that it is a cross-sectional
study, which makes it difficult to assess the temporal
relationship between sedentary behavior and the
variables of interest, and so cause and effect cannot
be established®. The investigation was performed
only among elderly users of GTAs and in a single
Brazilian municipal region, which does not reflect the
reality and profile of the elderly in general. Finally,
with regard to the specific questions used to assess
sedentary behavior, there remains a lack of common
use tools, which makes it difficult to compare the
basis of the present discussion due to the fact that
several forms of evaluation exist, including self-
reporting, accelerometer use, IPAQ, and human

activity profiling, among others®.

For future investigations, studies with greater
power for analyzing cause and effect analysis,

preferably longitudinal in design, are suggested. The
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Quality of life of elderly persons in Manaus measured by the
Flanagan Scale

Esmeraldino Monteiro de Figueiredo Neto

Abstract

Odbjective: the aim of the present study was to evaluate the quality of life of elderly people
enrolled in specialized elderly care centers in Manaus and compare the findings with the
results of already published studies. Mezhod: a cross-sectional study was conducted with 741
elderly people enrolled in three of the centers in the city, from November 2015 to March
2017 using a socioeconomic and demographic questionnaire and the Flanagan Quality
of Life Scale (FQLS). Interviews were catrried out by previously trained physiotherapy
students of the Federal University of Amazonas. Resu/ts: the majority of the elderly were
female, with a mean age of 6916.6 years, married, retired but still working, with a low
income and low educational level. When they assessed their quality of life, however, they
appeared satisfied. When compared to populations in other countries and regions of
Brazil, despite their low socioeconomic profile, they demonstrated a higher quality of
life than populations of developed countries. Some domains of the scale were inverted
in relation to the original scale. Conclusion: the results allow us to conclude that even
elderly persons with low socioeconomic status are satisfied with their quality of life.
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Quality of life of the elderly

INTRODUCTION

Population aging is a worldwide phenomenon,
especially in developing countries. The World Health
Organization (WHO) predicts that by 2025, elderly
persons will number approximately 1.2 billion, with
those aged 80 or over the fastest growing group. In
Brazil, the eldetly represent 14.3% of the population,
with this proportion varying in different regions.
The north and northeast regions have fewer elderly
persons than other regions. In the state of Amazonas,
however, the elderly population has grown 3.5%
in ten years, surpassing the growth of adults and
children. In Manaus, the elderly population has
grown tenfold in the last 40 years®.

The changes and wear caused by the aging
process in the body can lead to a decline in the
health condition of the elderly and their quality
of life, forcing them to seek health services more
frequently, especially those linked to the Unified
Health System (SUS)*.

The concept of quality of life is related to self-
esteem and personal well-being and covers a series
of aspects such as functional capacity, socioeconomic
level, emotional state, social interaction, intellectual
activity, self-care, health status, cultural, ethical
and religious values, lifestyle, satisfaction with
one’s employment and/or daily activities and the
environment in which one lives®.

The Amazon region possesses a socio-cultural,
economic, ethnic and macro-environmental diversity,
resulting in the need for epidemiological studies on
elderly persons living in these areas. This idea is
further supported by the multifactorial and complex
nature of the phenomenon of aging, which makes
it difficult for all the variables that affect this
phenomenon and the etiology of age-related diseases
to be investigated at the same time, in a similar way,
throughout the world®. In addition, the collection
of information relating to the elderly receiving care
through the SUS is extremely important, as it allows
an understanding of aging among individuals living
in the community. The objective of the present study
was to evaluate the quality of life of elderly persons
attending Integrated Care Centers for the Elderly
(CAIMlIs) in the city of Manaus.

METHOD

An epidemiological, cross-sectional, descriptive
study was performed with elderly people registered
at CAIMIs in the city of Manaus, in the state of
Amazonas. These centers are intended for the
outpatient care of the elderly, with three units
distributed in the main areas of the city providing
care for more than 75,000 registered elderly persons.
The sample was selected for convenience, and was
performed after a sample calculation. Individuals of
both genders, aged 60 years and older, and registered
at the health centers were included. Data collection
was performed from November 2015 to March 2017
by five students of the physiotherapy course of the
Universidade Federal do Amazonas, who received
previous training in all the questionnaires used.

The sample was calculated based on an unknown
prevalence of 50% for quality of life, with a 95%
confidence level and 5% confidence interval,
resulting in a minimum of 384 individuals. A
correction factor was applied for the population.
The inclusion criteria were: aged 60 years or over
and registered with one of the three CAIMI units.
As an exclusion criterion, elderly persons without
the sufficient cognitive level to answer the questions
of the questionnaires were excluded.

Data collection was carried out in a structured
interview format, with the application of a
socioeconomic questionnaite to obtain information
regarding age, gender, schooling, income, marital
status, retirement and work; and the Flanagan Quality
of Life Scale (FQLS), translated and validated™**!".

The FQLS was developed by the American
psychologist John Flanagan in the mid-1970s. Using
the critical incident technique, the study addressed
approximately 3,000 North American individuals of
both genders and different age groups. Participants
were asked what important things had happened to
them and how satisfied they were with these events.
From the results obtained, 15 components were
identified, grouped into five dimensions: physical
and mental well-being, relations with other people,
involvement in social, community and civic activities,
personal development and fulfilment, and recreation.
In the original Flanagan article, the Cronbach alpha
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value is not reported, but in the study by Burckhardt
etal. an alpha value of 0.82 to 0.92 was found, while
in a test and re-test study, values varied from 0.78 to
0.84. In the present study, the alpha value obtained
was 0.81, which is within the expected values for
the validity of the instrument.

The 15 FQLS questions assess: 1) material well-
being: home, food, financial situation; 2) health:
physically fit and vigorous; 3) relationship with
parents, siblings and other relatives: communicating,
visiting and helping; 4) establishing a family:
having and raising children; 5) close relationship
with spouse, partner or significant other; 6) close
friends: sharing interests, activities and opinions; 7)
voluntarily helping and supporting other people; 8)
participation in associations and activities of public
interest; 9) learning: attending other courses for
general knowledge; 10) self-knowledge: recognizing
potential and limitations; 11) work (job or home):
interesting, rewarding, worthwhile activity; 12)
creative communication; 13) participation in
active recreation; 14) listening to music, watching
television or movies, reading or other such activity;
15) socializing: "making friends". A value of 1 to 7
was applied to each question, which corresponds
respectively to: terrible; unhappy; mostly dissatisfied;
mixed; mostly satisfied, pleased, delighted.

All the information collected was tabulated in a
database distributed in spreadsheets. A descriptive
analysis of the data was performed and, for the analysis
of quality of life, factor analysis was performed with
varimax rotation to obtain the domains defined
by the scale. The Kaiser-Meyer-Olkin coefficient
(KMO) was used to verify the factorization of the
sample data. The KMO value was 0.843, indicating
that the factor analysis is appropriate. The criterion
for determining the factors was based on the scale.
In the original study, five factors were proposed and,
to verify the dimensions, the data were analyzed in
this context. The factor loading value is shown in
table 2 for each item. Varimax rotation was used as
it was an orthogonal rotation and provided a better
visualization of the factors.

The study was approved by the Research Ethics
Committee of the Universidade Federal do Amazonas

under number 786.685/2014, and complied with
Resolution 466/12 of the National Health Council
for Research with Human Beings, of the Department
of Health.

RESULTS

A total of 741 elderly people aged 60 years and
over were evaluated in the three CAIMI in the city
of Manaus. The mean age was 69 (+6.6) years (60
to 102 years), the female gender was more prevalent
(70.31%), 44.94% of those sampled were married or
had a partner, 60.05% had not completed elementary
school, and only 31 had completed the third grade.
Although there was a predominance of retirees
(72.74%), 79.76% still worked, 40.60% earned one
minimum wage and 3.52% received over four times
the minimum wage (Table 1).

The mean of the scores obtained in the FQLS was
80.07, with a minimum of 30 and a2 maximum of 105.
The Cronbach « score was 0.8098, which confirms
the good consistency of the instrument in response
to the question of quality of life of the elderly.

Table 2 shows the descriptive analysis of the factor
analysis obtained as the valid model, with the limit
of 0.5 used as the cut-off point for the formation of
factors. In this case, only 13 of the 15 items made
up the factors. Two items presented a factor loading
lower than the limit. This indicates that these items
may not be important in the composition of the
factor. According to the original article, each factor
is expected to consist of three items, but this did not
occur in the present study. The final result therefore
considers only one item in the last factor.

Table 3 shows a comparison with other studies,
using the means and standard deviation of each

scale item.

The results of the present study exhibited some
differences regarding the dimensions of the quality

26 and those

of life concept proposed by Flanagan
considered by the elderly to be of greatest importance
in determining their quality of life, as shown in

Table 4.
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Table 1. Socioeconomic characteristics of elderly persons registered with CAIMI. Manaus, Amazonas, 2017.

Variable n (%)
Gender

Female 521 (70.31)
Male 220 (29.69)
Marital status

Mattied/cohabiting 333 (44.94)
Divorced/single 191 (25.78)
Widowed 217 (29.28)
Schooling

Nine years of schooling 88 (11.88)
From 1 to 8 years of schooling 445 (60.05)
12 years of schooling 144 (19.43)
From 9 to 11 years of schooling 21 (2.83)
Complete higher education 31 (3.37)
Illiterate/no schooling 18 (2.42)
Work

Yes 591 (79.76)
No 150 (20.24)
Retired/receive pension

Yes 539 (72.74)
No 202 (27.26)
Income

Up to 1 minimum wage 300 (40.60)
2 minimum wages 230 (31.12)
3 minimum wages 134 (18.13)
24 minimum wages 75 (10.15)
Main income

Yes 396 (53.51)
No 344 (46.49)

Minimum wage at time of study: beginning of study — R$788.00 (2015); end (2017) — R$937.00.

Table 2. Demonstration of the application of factor analysis and identification of the components that influenced
the level of satisfaction with quality of life of the elderly in Manaus, Amazonas, 2017.

Flanagan Scale Factor loading

Factor 1: Relationship with other persons (variance explained: 29%)

Ttem 4: relationship with parents, siblings and other relatives. 0.77995
Item 3: establishing a family: having and raising children. 0.75332
Item 5: intimate relationship with spouse, partner or significant other. 0.55015
Item 6: close friends: sharing interests, activities and opinions. 0.51911

Factor 2: Recreation (explained variance: 11%)

Item 12: creative communication 0.76407
Item 10: self-knowledge: recognizing potential and limitations 0.73199
Item 13: participation in active recreation 0.65341
Item 8: participation in associations and activities of public interest 0.51505

to be continued
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Continuation of Table 2

Flanagan Scale Factor loading

Factor 3: Community and civic activities (explained variance: 7%)

Item 7: Voluntarily help and support other people 0.79922
Item 11: Work (job or at home) 0.71616
Factor 4: Physical and material wellbeing (explained variance: 7%)

Ttem 2: Health: physically fit and vigorous 0.80317
Item 1: Material comfort: home, food and financial situation 0.60219

Factor 5: Personal development (explained variance: 6%)

Ttem 9: Learning: attending other courses for general knowledge 0.64972

Table 3. Comparison of mean and standard deviation of the original FQLS version, three validated versions, the
Botucatu-SP version and the version of the present study. Manaus, Amazonas, 2017.

Item England Sweden Notway Israel Botucatu/SP*  Manaus/AM**
N=584 N=100 N=282 N=100 N=361 N=741

1 5.6(1.0) 57(+1.4) 5.5(+1.3) 43(+1.8) 5.9(+1.1) 5.6 (+1.5)
2 3.9(+1.4) 3.9(1.6) 44(+1.5) 2.3(£1.5) 5A4(1.4) 4.4(+2.0)
3 5.3(1.1) 6.0(+1.0) 5.5(£1.5) 5.9(£1.2) 6.0(+1.0) 5.9(£1.1)
4 5.6(+1.2) 5.6(1.6) 6.7(+1.2) 59(1.2) 5.9(+1.2) 5.9(+1.0)
5 5.5(+1.4) 5.6(1.6) 5.5(1.6) 5.8(+1.2) 5.3(+1.7) 5.0(+1.4)
6 5A4(11) 6.2(+0.9) 5.9(1.1) 54(1.6) 57(+1.2) 5.8(1.0)
7 5.4(+0.9) 5.3(+1.2) 5.2(+1.2) 3.0(+2.0) 5.5(+1.3) 5.2(+1.3)
8 4.6(+12) 49(1.6) 43(+1.6) 2.3(£1.9) 5.1(+1.3) 4.8(+1.4)
9 47(+1.2) 5.2(+1.4) 4.6(1.5) 2.1(+1.6) 5.0(1.5) 43(11)
10 5.1(+1.1) 5.5(1.2) 5.3(10) 3.0(+1.8) 5.8(+1.2) 5.6(+1.2)
1 41(£1.4) 5.0(+1.5) 5.3(+1.4) 3.2(+1.8) 5.8(+1.4) 5.1(+1.3)
12 4.8(+1.2) 5.0(+1.4) 47(+1.6) 2.5(+1.7) 5.8(1.2) 57(+1.0)
13 47(+1.2) 5.3(+1.3) 5.1(+1.4) 3.6(+1.9) 5.5(1.5) 5.0(+1.3)
14 5.5(£0.9) 6.0(+1.0) 57(+L1) 3.6(+2.0) 6.1(+1.3) 6.0(+0.9)
15 4.0(+1.5) 4.0(+1.7) 4.5(+1.6) 2.2(+1.5) 5.9(£1.4) 5.9(£1.1)

*S20 Paulo; **Amazonas.

Table 4. Comparison of FQLS dimensions and those identified in the sample. Manaus, Amazonas, 2017.

Dimensions of FQLS* Dimensions identified in present study
Physical and material well-being Relationship with other people
Relationship with other people Recreation

Social, community and civic activities Social, community and civic activities
Personal development and achievement Physical and material well-being
Recreation Personal development and achievement

*FQLS = Flanagan Quality of Life Scale
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DISCUSSION

The number of studies that evaluate quality of
life in different populations, including the elderly,
has increased in recent times. The improvement
of measurements, through the use of several types
of questionnaires, and the identification of factors
associated with quality of life, have been the focus
of this type of study. As it is a subjective issue, the
components responsible for a better or worse quality
of life are not the same for all populations. Individual
and cultural aspects should be taken into account at

the time of evaluation.

The mean age of the subjects of the present
study was 69 years and 70.31% of the sample was
female, which confirms the trend of studies of
the elderly" . However, because our sample was
selected for convenience, there is a selective bias,
which may explain the high percentage of women.

151617 however,

It has been reported in several studies
that women tend to worry about and care for their
health more than men, seeking out health services,
whether private or public, resulting in many diseases
being treated in their early stages, which is one of
the factors responsible for the high rate of women
who reach senior citizen age. In Brazil, women live,
on average, eight years longer than men, in addition
to being more concerned with their well-being in

general, when compared to elderly men'®.

The results of the present study agree with several
other studies in terms of schooling, marital status,
and income'"'*"*?°, The majority of the eldetly in
the sample did not complete elementary school, and
the proportion of people with low educational levels
increases with age. This may be due to the fact that
the elderly persons of the sample, especially older
individuals, did not have the culture or the opportunity
to study for long when they were children, especially
as adolescents, as they married and started a family
very early in life, and had to start working while still
very young”'. According to the National Household
Sample Survey (PNAD) 2016%, the average number
of years of study of the working elderly is 5.7 years.
The majority are retired, an outcome found in the
studies cited above. However, most of the elderly
persons in the present study were still working, a
finding which contradicts other studies''". This
may be due to the city of Manaus having a higher

cost of living than the cities of previous studies,
which causes elderly persons to seek other ways to
supplement their income, as most earn up to one
minimum wage. This fact can also be explained by
the fact that the majority of the individuals are the
breadwinners of their family, and that due to the
current economic situation in Brazil, the elderly are
returning to the labor market to supplement their
pensions, as many of the adults and young people in
families are unemployed. This figure is confirmed
by the PNAD 2016, which found an increase in the
proportion of employed eldetly people.

A high average score in the Flanagan scale was
observed, showing that the population of the present
study has a good quality of life. Thirteen out of the
15 scale items exhibited satisfactory factor loading.
When the averages obtained in each item of the
scale were compared, the population of the present
study had several items with higher values than
those observed among populations of developed
countries, which have a higher income than this
sample. However, for the elderly in the present study,
the factor of income does not seem to be responsible
for having a good quality of life. The last item of the
scale, which refers to socialization - "making friends",
both the population of the present study and that
of Botucatu, Sao Paulo, obtained higher scores than
those of other countries, which may suggest that

Brazilian elderly persons are more sociable.

The 15 items of the FQLS are grouped into five
dimensions, in this order: physical and material
well-being, relationships with other people, social,
community and civic activities, personal development
and achievement, and recreation. However, when we
compated the results of the population of the present
study, the order of four of the domains were inverted.
In Flanagan’s initial proposal7, the physical and
material well-being domain was the first dimension,
while in the present study, the domain "relationships
with other people" was more important for quality
of life than that observed by Flanagan. This can be
explained by the population studied by Flanagan,
which has very different habits and cultures from that
of the present study. In addition, Flanagan worked
with a population of different age groups, which may
contribute to a change in the order of the domains.
For the older people in the study, relationships with
other people, recreation and social, community and
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civic activities are more important than physical and
material well-being and personal development and
achievement. The results of the present study also
differed from a study performed in the city of Avaré,
Sio Paulo'. In this study, physical and material well-
being was the first domain and recreation was the
last, corroborating the results obtained by Flanagan’.

Santos ¢t al* analyzed the quality of life of the
elderly using the same scale as the present study, and
identified divergences in terms of the dimensions of
the concept of quality of life proposed by Flanagan’.
When evaluating 128 eldetly people from the city of
Jo@ao Pessoa, Paraiba, they concluded that, for this
population, personal development and achievement is
the most important domain in determining quality of
life. In their research, items 7 and 14 (7= voluntarily
helping and supporting other people; 14= listening
to music, watching television or movies, reading
or other activities) had little influence and were
discarded, as they did not obtain a factor loading
within the established limit. In the present study,
the highest averages were in items 14 and 15 (14=
listening to music, watching television or movies,
reading or other activities; 15 = socializing: "making
friends"), which relate to the domain of recreation,
which came first in our review. The lowest averages
were in items 9 and 2. Item 9 evaluates learning, such
as attending courses for general knowledge. These
different results in the scale responses influenced the
order of the dimensions, explaining the differences

between the populations.

As a whole, the data of the present study are
consistent with those obtained in other studies
carried out with populations from other countries,
as shown in Table 3. When comparing the results
obtained with the FQLS for an English population,
the present study identified a higher average in
11 of the 15 criteria evaluated. With Swedish and
Norwegian population, only six and seven averages,
respectively, were higher in the present study than in
those populations. However, while the averages of
the present study were not as disparate as in those
studies, Brazilian elderly persons, both in Botucatu
and Manaus, had a better final score than the
populations from other countries, with only Israel
well below the score obtained by the other studies.

It can be said, therefore, that eldetly persons, even
from different countries, with different habits and
cultures, are for the most part alike, even though they
do not shate similar socioeconomic characteristics.
Quality of life must be understood as an active
concept, which can be constructed and interpreted
from the dialectical relations of the individual, and can
present equivalences, contradictions and differences
between individuals.

One of the limitations of this study was in relation
to the sample, in which, because of convenience,
the majority were women and had low levels of
education and income. Additional samples, including
larger proportions of men and people from different
socioeconomic classes, are needed to provide
additional evidence for these populations. In addition,
quality of life studies of the eldetly population using

the same questionnaite are difficult to find.

CONCLUSION

Based on the data found, it can be said that the
perspective of the quality of life and well-being of
the eldetly enrolled in the Integrated Care Centers
for the Elderly in the city of Manaus is good. The
majority of the elderly persons studied were women,
married, with low levels of schooling and income,
but with a good quality of life when evaluated by
the Flanagan Quality of Life Scale. When compared
to populations from developed countries using the
same scale, the elderly in the present study have a
better satisfaction with quality of life. The results
suggest that demographic and socioeconomic
aspects, although not favorable, had little influence
on satisfaction with quality of life when evaluated
by the Flanagan Quality of Life Scale.

It is important that more studies like this are
carried out with the purpose of evaluating quality of
life in samples from different locations. Furthermore,
new studies should consider whether socioeconomic
and demographic aspects exert any influence on
quality of life when evaluated by the Flanagan
Quality of Life Scale. Results of future studies may
contribute to further improve prevention and health

promotion actions in aging.
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Aging, mental health, and suicide. An integrative review

Abstract

Odbjective: this integrative literature review aimed to systematize scientific production
regarding the process of aging, mental health, and suicide. Mezhod: the LILACS, MEDLINE,
and PubMed databases were used to search for papers published between 2007 and 2017.
The final analysis included 34 papers. Res#/t: descriptive North American studies in English
were most prevalent. The largest number of papers on the theme was published in 2013.
The researchers used questionnaires and interviews as instruments for questions involving
aging and suicidal ideation. The papers revealed an association of suicide or suicidal ideation
in elderly persons who manifested anxiety, depressive symptoms, depression, physical
diseases, low educational and socioeconomic levels, and chronic diseases. Conclusion: this
integrative review reinforces the need for investment in public policies and spaces that
offer receptiveness, listening, and safety for the aged population, as well as surveys with
more robust methodologies to investigate the phenomenon under analysis.
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Aging and suicide in elderly persons

INTRODUCTION

In the twenty-first century population aging is
resulting in almost 58 million new sexagenarians
every year, making it clear that the phenomenon
cannot be ignored. Furthermore, for every 84 male
sexagenarians, there are 100 women of the same
age, confirming the feminization of old age. This
situation brings many challenges: social, economic
and cultural, both individually and collectively
(society), and above all within the family'.

From the individual perspective, which reflects
on the collective and familiar scenario, one can cite
the changes brought about by aging itself, inherent
phenomena and important fields of investigation
and research. These modifications are not limited
to biological aspects as a consequence of lifelong
wear and tear, but also include psychosocial factors
involving personality, life history, gender and

socioeconomic context>?.

Physiologically, aging has a direct relationship with
the incidence of chronic noncommunicable diseases
(CNCD), such as cardiovascular and respiratory
diseases, neoplasia and diabetes mellitus, resulting
in functional disability and considerable changes
in the habits and quality of life of the individual’.

Researchers® have identified an association
between chronic pathologies and their negative
impact on the quality of life of the eldetly. Depression
is a risk factor for a poor prognosis of chronic diseases,
affecting the individual's functional capacity and
quality of life*. The presence of a physical illness may
contribute to the worsening of depression, through
its effect on direct brain function, or psychological
and psychosocial effects. Thus, just as depression
anticipates chronic diseases, so these pathologies
accentuate depressive symptoms®*.

In relation to the contemporary events of old
age, it has been seen that the more advanced the
age, the greater the mortality rate in relation to
attempts of suicide’. In its criteria for depressive
states the Diagnostic and Statistical Manual of Mental
Disorders — Fifth Edition (DSM-V) includes factors
such as recurrent thoughts of death (not just fear of
dying), recurrent suicidal ideation without a specific
plan, or a suicide attempt or specific plan to commit
suicide’. Suicidal ideation is understood as all the

expressions, desires, thoughts and behaviors aimed
at ending one’s own life without the effectuation
of the act. Self-extermination practices that do not

achieve their goal are called suicide attempts’

Faced with such challenges and manifestations of
aging, it is necessary to assess the means of research
and investigation into the subject in order to allow
a better analysis and understanding of those who
face such events. The research question posed
was: which aspects influence suicidal ideation in
the elderly? In this way we tried to systematize the
knowledge produced about the suicidal ideation of
elderly persons.

METHOD

An integrative literature review was used as a
research method. This methodology allows the
synthesizing of the state of the art of knowledge
about the subject of interest, following the steps:
identification of the theme, selection of the
hypothesis or research question; establishing of
criteria for inclusion and exclusion of studies/
sampling; definition of the information to be
extracted from the selected studies; evaluation
of included studies; interpretation of results; and

presentation of knowledge review/synthesis®.

In order to carry out this integrative review, the
following databases were selected: Latin American
and Caribbean Health Sciences Literature (LILACS),
MEDical Literature Analysis and Retrieval System
(MEDLINE) and PubMed. The research was carried
out between October and November 2017, and the
collection was carried out simultaneously by two
researchers. The following controlled descriptors
in health were used: “Aging” and “Mental Heath” and

“Suicide”.

We included only original, complete articles with
an exclusively epidemiological methodology, which
were available free online, published between the
years 2007 and 2017, and in English, Portuguese
and Spanish. In order to increase the reliability of
the information from the databases, a manual search
of available articles (search by hand) was carried
out, based on the references of the articles already

collected.
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To analyze the data, the articles were translated
and read, followed by the systematization and
transcription of the extracted information, allowing
the publications that met the inclusion criteria to be
organized. The following information of interest was
extracted: authors, article title, year of publication,
country of origin, database, sample, study design,
level of evidence, instruments and indexes used by
researchers in the original study, results and synthesis
of conclusions.

With the aim of analyzing the level of evidence,
the following hierarchical classification was used:
level I — evidence of results of meta-analysis from
controlled clinical trials with randomization; level
II — evidence of experimental design studies; level
IIT — evidence of quasi-experimental studies; level
1V for evidence obtained from non-experimental,
descriptive or qualitative methodological approaches;
level V for evidence of case or experience reports;
and level VI for evidence based on expert opinions
ot standards or legislation’.

RESULTS

The sample of this integrative review resulted
in one article in the LILACS database (5.2%), one
in PubMed (5.2%) and 17 in MEDLINE (89.4%)

being found. From these texts, through a search by
hand, five articles indexed in LILACS and ten in
MEDLINE were also included. As four productions
were repeated across the platforms, the search
resulted in a total of 34 articles for final analysis,
27 from MEDLINE (79.4%), six from LILACS
(17.6%) and one from PubMed (2.9%).

Figure 1 shows the steps of this integrative review.

In terms of the origin of the studies, 76.4% were
from North America, 17.6% from Latin America and
5.8% from Europe. The English language was most
prevalent (85.2%), followed by Portuguese (8.8%) and
Spanish (5.8%). There was a considerable number
of studies with a descriptive approach (88.2%),
followed by those with a qualitative approach
(11.7%), characterized as level IV in the hierarchical
classification’.

The analysis of selected articles showed that
the 2013 was the year with the greatest number of
publications (20.5%), followed by 2014 (17.6%); 2015
and 2010 (14.7%); 2007, 2009, 2011, 2012 and 2016
(5.8% each); and 2008 (2.9%). No article was found
that met the criteria for inclusion in 2017. Table 1
presents a brief description of the articles selected for
this integrative review, together with the synthesis
of the results of the selected texts.

Articles Selection For Search By
Databases Found Final Analysis Hand
4 LILACS H 8 H 1 1 5
| MEDLINE H 104 H 17 1 10
H PUBMED = 4 1 4 0
TOTAL: 34

Figure 1. Flowchart of selection process of articles in sample, 2007-2017. Cataldo, Goias, 2017.
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Aging and suicide in elderly persons

DISCUSSION

The majority of the articles found were from
the MEDLINE database. The largest number of
publications were published in 2013, followed by
2014, a fact that may be explained by the publication
of the Good Health Adds Life To Years: Global
Brief for World Health report by the World Health
Otrganization (WHO) in 2012, which encouraged
discussions on the phenomenon of aging and its
impact on various sectors of society. The report
presented data on the state of old age in the world,
the demography and epidemiology of population
aging, and possible actions on aging and health*.

The investigation pointed out that 28 articles
(82.3%) used the application of questionnaires
and interviews, with the aim of investigating the
aspects involved in aging and suicidal ideation.
Instruments such as scales are useful for the detection
of depressive symptoms self-reported by the elderly*.
In addition, actions that require on-site examination
of the relationships, interactions and lifestyles of the
elderly are fundamental for establishing a relationship
between aging and possible suicidal behavior. It is
important to harmonize clinical and social evidence,
as well as epidemiological data, with reports of the
elderly themselves about their life trajectory and
their reasons for giving up on living*.

An association between suicide or suicidal
ideation in the eldetly and factors such as anxiety’,
depressive symptoms and depression'* 2% % 26. 3637
physical and chronic diseases'®****, low schooling®,
low socioeconomic status" and ill-treatment®™ was
found. The studies indicate a relationship between
physical health status, the absence of leisure activities
and less social support and a greater possibility of
suicide attempts'®'®**. Thus, higher levels of social
and physical activity confer benefits to the health of
the elderly, reducing daily disability and depressive
symptoms that can lead to suicide®.

It is known that eldetly people with depression
may have considerable cognitive and functional
disorders, and that the changes due to aging may
lead to certain alterations. It is observed that both
cognitive impairment and mental suffering among
the elderly increase the probability of suicidal

ideation'

. The most recurrent cognitive variations
in depressed eldetly persons are executive functions,

attention deficit, and the slowing of processing®’.

As a multifactorial process, aging causes
anatomical and functional changes in the body. Such
alterations may result in the appearance of chronic

and degenerative diseases'®*>1%

, such as pulmonary
diseases, arterial hypertension, osteoporosis,
arthritis, dementias or mental disorders, heart
diseases, arthrosis, rtheumatism, stroke and cancer,
reducing the functional capacity and quality of life
of the eldetly person*. All these factors increase
the chances of suicidal ideation and suicide itself

in the eldetly’.

Another finding observed in the analysis of
the articles was the need to invest in reception,
therapies, discussion circles, groups, forums and
health conferences as health care strategies'®. The
absence of a space for listening and reception in
the health and social services, as well as the lack
of a health professional who can support elderly
individuals, can increase their vulnerability to the
risk of suicide'®, with such measures an effective
protection against suicide.

There is a need for strategies that favor the
prevention of mental disorders, the treatment
of diseases with the inclusion of diagnostic
procedures, early detection, correct medication,
psychotherapy and the training of professionals
and other persons involved with this population
group®. The understanding of cate in the quality
of life as encompassing physical, psychological and
social aspects allows the involvement of health
professionals in the construction and effective
implementation of suicide prevention programs in
addition to potentializing opportunities of detection
of the mental health needs of the elderly'>**.

Limitations of the present study include the
methodology used, considering its level of scientific
evidence compared to other methodologies such
as systematic reviews or a meta-analysis. However,
through the hierarchical level of methodological
classification, the present study identified a
predominance of level IV studies, which suggests
that new studies on suicide among the eldetly employ
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more robust methodologies and designs that produce
consistent evidence.

CONCLUSION

The aspects related to suicidal ideation in
the elderly were a low socioeconomic level, the
presence of anxiety, depressive symptoms and
depression, physical illnesses and chronic diseases.
A multidimensional look at the phenomenon
of suicide in the elderly is required, based on
economic, psychological, physical and social
factors, both by professionals who work in the field
of aging and by the state, with public policies that
support this population. Although the growth of
the elderly population is an indisputable reality, the
support given to such individuals has not advanced
with the same speed. In this way, living spaces
that offer physical and leisure activities, access to
health care of all levels of complexity, social and
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Abstract

Olbyective: to describe the deleterious effects of prolonged bed trest on the body systems

of the elderly. Method: an integrative-narrative review was carried out, with the following

research question: What are the effects of prolonged bed rest on the body systems of the elderly? The

PubMed and Virtual Health Library databases were searched with the following terms:

"bed rest” and "elderly" with the Boolean operator “and”. Resuits: a total of 1,639 articles Keywords: Health of
were found. After application of the established criteria, nine articles remained, and 20 the Elderly. Bed Rest.
were added to maintain the citation of the primary soutce, giving a total of 29 articles. ~ Comorbidity.
Conclusion: the immobility associated with prolonged bed rest is detrimental to the

health of the elderly, as it affects several systems, such as the cardiovascular, pulmonary,

gastrointestinal, musculoskeletal and urinary systems, which may lead to the onset of

diseases in addition to those that led to bed rest.

! Universidade Catolica de Brasilia, Programa de Pés-graduacio em Gerontologia. Brasilia, Distrito Federal,

Brasil.

Correspondence
Luana Petruccio Cabral Monteiro Guedes
luanapetruccio@yahoo.com.br



Rev. Bras. Geriatr. Gerontol., Rio de Janeiro, 2018; 21(4): 499-506

INTRODUCTION

The human body usually remains in the orthostatic
position, or seated, for approximately 16 hours each
day, without great suffering. Prolonged time spent
in bed, however, can generate several physiological
disorders. There is a fear that lying down in bed may
mean not being able to get up again'. Going to bed
is a universal response to falling ill.

For almost a century, from the mid-1860s until
1950, bed rest was highly recommended for recovery
from various illnesses and diseases"?. From 1940, the
usefulness of bed rest in the treatment of varying
conditions began to change, mainly because of
World War II. Wounded soldiers were treated and
released faster, as there were many injured and few
beds. It was observed that soldiers who spent less
time in bed recovered from injuries and infections
more quickly. From the 1950s onwards, the study
of the effects of bed rest by the aerospace industry
began, as it reproduces the condition of absence of
gravity’. These studies concluded that long periods
of immobility are detrimental to the health of all
body systems, and also that inactivity is an important
factor in the development of chronic-degenerative
diseases, and is highly prevalent among the elderly*.

Problems resulting from immobilization can
complicate a primary disease or trauma and become
a more setious problem than primary disorders’. The
elderly are susceptible to other complications which
are not directly related to the disease that led to
hospitalization or a specific treatment, as they have
reduced physiological reserve and are less able to
adapt to stressors’. Studies have shown that 25% to
35% of elderly persons admitted to hospital because
of a disease will lose functional independence in
one or more activities of daily living, with the main
losses being the ability to shower and dress, which
can appeat in only three days of hospitalization’. Due
to the loss of such abilities and the deterioration of
body systems caused by age and, especially, prolonged
periods in bed, many eldetly persons reside in long-
term care facilities following hospitalization®.

This review aimed to identify the deleterious
effects of prolonged bed rest on the various body
systems of the eldetly.

METHOD

An integrative-narrative review was performed
to survey the state of knowledge about the subject
under study — disorders in the various body systems
of the elderly relating to prolonged bed rest — through
a broad analysis of multiple published studies. The
narrative review seeks a qualitative analysis of a
broad issue’.

The research question was: What are the effects of
prolonged bed rest on the body systems of the elderly? Articles
were searched in the PubMed and Virtual Health
Library (VHL) with the following terms: bed rest and
elderly with the Boolean operator and.

The inclusion criteria were: articles that addressed
the effects of bed rest with a target population of
elderly persons over 60 years old, hospitalized or
institutionalized without delimitation based on the
disease or cause of hospitalization. We also selected
articles that dealt with the two forms of prolonged
bed rest, considering that excessive test in hospital/
hospitalization and its consequences may lead to
extended institutionalization. Institutionalization
increases the chance that bed rest will last longer,
with ulcers being one of the consequences. The
exclusion criteria were articles that were not in
English, Portuguese or Spanish and were published
more than five years ago, except for those used to
maintain citations for the primary source.

RESULTS AND DISCUSSION

A total of 1,639 articles were found. After the
application of the established criteria, nine articles
remained, and 20 were added to maintain the citations

of the primary source, giving a total of 29 articles.

The cardiovascular system undergoes
deterioration with prolonged bed rest'', as when the
supine position is assumed, there is a redistribution
of blood from the lower limbs to the thoracic cavity,
leading to the redistribution of up to one liter of
fluids in 24 hours of bed rest'. This redistribution
of blood causes 11% of the total volume of blood
to be redistributed from the vessels of the lower
limbs to the thorax, with approximately 80% of this
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volume entering the circulation, initially increasing
the cardiac output, as a reduction in total plasma
volume will occur later'’. These same authors further
claim that the cardiac workload increases by 20%
when the body is recumbent, a rate which doubles
in patients with pre-existing heart disease.

The review by Knight et al." explains that when
lying down, increased venous return leads to the
stretching of the right atrium, which results in the
release of atrial natriuretic peptide, a powerful
diuretic that generates increased urine production,
decreasing blood volume. This decrease in blood
volume and consequently blood pressure is detected
by the baroreceptors of the aorta and carotid arches,
which then stimulate the release of the antidiuretic
hormone which leads to water reabsorption and,
therefore, the reduction of diuresis. In a healthy,
mobile person these and other hormones efficiently
maintain bodily fluid levels, but in long periods
of bed rest the delicate balance between these
hormones is impaired.

The resting heart rate increases one beat per
minute for every two days of rest, with this increase
resulting in a shorter diastolic time and shorter
systolic ejection time, leaving the heart less able
to respond to demands above baseline'’. It can
be concluded that shorter diastolic time results in
lower coronary flow and, thus, a smaller amount of
oxygen available for myocardial nutrition. Increased
resting heart rate and the response of the heart rate
to exercise is known as cardiac deconditioning.
According to Topp et al.%, after three to four weeks
of bed rest, the resting heart rate increases from 11
to 14 beats per minute, while the exercise response
rate increases from 30 to 40 beats per minute.

Postural hypotension is one of the most common
cardiovascular complications of immobility'? and can
be observed after 20 hours of bed rest'. According
to Mobily and Kelley'?, healthy men take about
five weeks to regain posture after three weeks of
immobilization. In a healthy and mobile person, the
rapid fall in blood pressure that occurs upon standing
is immediately detected by the baroreceptors, which
quickly inform the cardiac center to increase the
sympathetic stimulation of the heart, thus increasing
cardiac output and blood pressure; and the vasomotor
center, which increases sympathetic stimulus in the
blood vessels of the lower limbs, resulting in partial

vasoconstriction, diminishing the imprisonment
of blood in the lower limbs'?. The tesponse to this
chain of stimuli is impaired by the decrease in blood
volume, which leads to a greater fall in blood pressure
when the person assumes orthostatism. This low
plasma also generates lower striation stimulus on
the baroreceptors and is also caused by the inherent
changes in age when the bedridden person is already
eldetly". Dystregulation of orthostatic pressure is
common among the elderly due to the aging process,
and also due to association with other diseases .

Deep vein thrombosis is another common
complication of prolonged bedrest'. The Virchow
triad refers to the combination of three factors:
venous stasis, hypercoagulability and damage to
blood vessels; which together dramatically increase
the chances of developing deep vein thrombosis.
Prolonged bed rest triggers these three factors,
increasing the chances of developing this condition
by approximately 13%'. Saunders' states that deep
vein thrombosis occurs more through blood stasis
than by increased coagulation, and most patients
fail to demonstrate signs and symptoms, as they
have well developed collateral circulation, and the
thrombus must be severe to cause clogging of the
veins. Bed rest therefore becomes a risk factor for the
development of thrombotic disease and pulmonary
embolism, which can be fatal®.

In the supine position the body weight restricts
the movement of the rib cage, reducing the tidal
volume. It is estimated that when a person is standing,
78% of the tidal volume is replaced by the movement
of the rib cage, and when supine the movement of
the chest cavity reduces this to 32%'. This restriction
of the movement of the chest cavity leads to an
increase in mechanical resistance, which, together
with the increase in blood volume in the chest, leads
to a reduction in total lung capacity and residual
volume®. This decrease in residual volume may lead
to the closure of the alveolar portions, which in
combination with other changes leads to a lower
concentration of oxygen in the blood, which may be
sufficient to produce small disabilities in the elderly'’.

Immobility also leads to disorders in the
movement of the eyelashes and, consequently,
reduced secretion, which predisposes the patient
to pneumonias’. When the patient is confined to the
bed there is a tendency for the mucus to accumulate,
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under the influence of gravity and the diminution of
the tidal volume; this effect can be aggravated when
the person is dehydrated, as the mucus becomes
thicker and expectoration more difficult’.

The eldetly patient is already at increased risk of
developing respiratory changes due to the anatomical
changes of this system that occur with age, and
this risk increases further when this group of
patients is receiving sedative medications or those
that compromise the functioning of the respiratory
system'’. According to the review by Knight et al.!,
prolonged bed rest dramatically increases the risk
of respiratory tract infection.

Before describing the effects of immobility on the
musculoskeletal system it should first be considered
that muscles are most prevalent type of tissue in
the body, representing approximately 45% of body
weight®. The muscular system, with the help of the
nervous system, provides mobility capacity as well
as the ability to perform activities of daily living,
and once there is muscle weakness or joint stiffness
ot a bone weakness generated by immobility and/or
disuse, this system is put at increased risk of injury
ot infection's.

Muscle strength is maintained by frequent
maximum contraction tension, and short periods
of bed rest are sufficient to cause the loss of muscle
loss and strength', at a magnitude of 10 to 15%
per week of disuse, and up to 5.5% per day of bed

rest!’

. Nearly half of normal strength is lost through
immobilization of three to five weeks!®; besides
the loss of strength, shortening of muscle fibers
also occurs®. The number of sarcomeres (muscle
filaments) decreases when the muscle is held in a
shortened position, and the extent of atrophy is
significantly increased when the muscle is maintained

in such a position'.

Antigravity muscles suffer greater strength loss
than other muscles during inactivity®, because they
lose tone when there is no movement of weight'.
This muscle group loses contractile protein and there
is an increase of non-contractile tissue including
collagen, while the number of muscle fibers remains
unchanged?®.

Long periods of immobility affect both types of
muscle fiber, but studies are conflicting for which

type of atrophy acts more quickly. However, Topp
et al.” affirm that type II fibers seem to atrophy
more rapidly than type I fibers. According to Nigam
et al.”, this atrophy can occur with short periods
of immobilization. Following 72 hours of limb
immobilization, up to 14% atrophy of Type I fibers
and 17% of Type 11 fibers was observed.

Aging leads to a decrease in muscle mass,
leading to the loss of functional reserve along with
a reduction in functional activity, which is explained
by Sarabon and Rosket® as the loss of aerobic capacity
generated by the reduction of the use of oxygen
by the peripheral musculature and not by cardiac
incompetence, which is aggravated by bed rest.
Associated with sarcopenia, typical of aging, bed
rest may increase the rate of muscle loss"”. Bed rest
results in lower resistance, strength and functional

capacity among the elderly®.

Even if reversible, long periods of rehabilitation
are necessary for recovery, as considerably more time
is required for conditioning than for deconditioning®'.
High impact, low intensity exercises are effective
in the rehabilitation process®, as the nutritional
replacement of proteins alone is not enough to
prevent the loss of muscle mass®. Most studies
have found an association between loss of muscle
strength and functional capacity and hospitalization
and bed rest. However, Bodilsen et al.** reported an
improvement in the strength and functional capacity
of the elderly after hospitalization. In this study, the
elderly did not undergo physiotherapy or obtain
guidance, and only the variables were measured. Itis
also important to note that elderly persons who were
unable to walk were excluded, leading to possible

sample selection bias.

Tendons, ligaments and articular cartilage need
movement to stay healthy, and deteriorate when
the patient is immobile's. Contractures are defined
as fixed deformities of the joints as a consequence
of immobility, and occur because of the dynamic
nature of the connective tissue'®. When movement
is restricted, the metabolic activity of the joints is
altered, and these tissues suffer a marked increase
of collagen, becoming more dense; and the fibers
that involve the muscles, ligaments and tendons are
shortened, resulting in an overall decrease in joint
flexibility™.
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Changes in the structure and function of
connective tissue, due to changes in collagen fiber,
become apparent after six days of immobility, and
these changes can persist even after the resumption
of normal activities, according to the review by
Nigam et al.”. Although all joints may be affected
by immobilization, the hip, knee and ankle are the
most susceptible due to the effects of gravity, and
by the difficulty of full extension of the joints when
sitting or lying down'’, and the contracture of these
joints makes it difficult to perform movements of
transference'®.

The primary function of the bones is the
mechanical support for the tissues of the body and
the maintenance of mineral homeostasis promoting
the reserves of calcium, phosphorus, and magnesium
salt'’. The relationship between bone formation and
resorption is influenced by stress on the bone, a
phenomenon called Wolff's law. This law says that
bone density is directly proportional to the stress
placed on it*.

During immobility, the process of bone formation
ceases, but the activity of osteoclasts continues,
resulting in loss of bone density, causing the bone
to have a soft, weak structure. With a few days of
rest the circulating calcium increases, and with three
days there is an increase of calcium loss through the
urine. If immobility is maintained there is a chance
that renal calculus will form'.

Creditor® states that vertebral bone loss is
accelerated by 50 times when a healthy person is
bedridden, and that four months is required to
recover from loss that occurs within ten days of
rest. In contrast, the study by Buehlmeier et al.* did
not find accelerated bone loss among the eldetly,
but did identify such loss in younger men after 14
days of bed rest.

Urinary complications caused by immobilization
include the development of renal calculi and urinary
tract infection, which first appear due to changes
in renal drainage and alterations in urinary calcium
levels and pH'".

When in a standing position, gravity plays a
greater role in the drainage of urine from the kidneys,
through the ureters to the bladder. In supine patients,

meanwhile, urine is still transported from the kidneys
to the bladder by peristaltic movements of the
ureters”’. When supine, drainage of the urine from the
renal calices is impaired, increasing the precipitation
time and aggregation of the crystalloids, resulting
in an additional risk of renal calculus. In addition,
the potential for the development of urinary tract
infections increases during immobilization due to the
predisposition to urinary stasis in both kidneys and
the bladder, which allows the growth of bacteria'.
Elderly patients with impaired mobility, especially
those who are incontinent or suffer cognitive or
functional impairment, may be at increased risk
of developing urinary tract infections due to poor
perineal hygiene.

When the bladder fills, there is pressure on
its walls, the cervix and the urinary sphincter,
stimulating urinary urgency. In the supine position,
the effects of gravity are negative and the urge to
urinate is reduced. This can lead to an overfull
bladder, which leads to stretching of the muscles.
After prolonged periods of time the stretch receptors
lose the ability to be stimulated, leading to the loss
of sensation of urinary urgency”’. Another important
alteration related to the bladder is that the absence
of gravity hinders its complete emptying, which
predisposes the growth of bacteria.

Immobility is the factor that most places the
individual at risk of disorders in skin integrity'.
Approximately 95% of pressure ulcers occur in
five sites: the sacrum, ischial tuberosity, the greater
trochanter, the ankle and the heel?®. Once the tissue
is damaged, the impairment of metabolism, especially
with a negative nitrogen balance, becoming part of the
problem of cure. In addition, the formation of pressure
ulcers usually results in further immobilization,

initiating a negative cycle of sequelae'’.

High pressure often occurs in hospitalized elderly
persons, and usually develop with few hours of
immobilization, while the frequency of ulcers can
be accelerated in cases of incontinent patients®. It
is estimated that more than two thirds of elderly
persons living in long-term care facilities have
one or more diseases that generate risk factors for
the development of pressure ulcers'’. Teasell and
Dittmer? state that eldetly persons over 70 yeats of
age have a 70% chance of developing such pressure
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ulcers, and that this will occur in the first two weeks
of hospitalization.

Bed rest is commonly associated with reduced
taste, smell and loss of appetite, leading to the disuse
of the intestinal tract, which in turn leads to mucosal
atrophy and shrinkage of glandular structures®.
There is also a reduced sensation of thirst, which
can easily evolve into dehydration. Decreased caloric
demand, endocrine changes, anxiety and depression
contribute to the loss of appetite®.

Stomach transit time is 66% slower in the
supine position in comparison with standing,
which contributes to reduced appetite and decreased
peristalsis, which leads many patients to exhibit
symptoms of gastroesophageal reflux'®. Another
complicating factor is the difficulty in eating patients
experience in the supine position, when they cannot
assume the sitting position®.

Constipation may be the main problem of
immobilization in the elderly due to decreased bowel
mobility, inadequate fiber and fluid intake associated
with anorexia, the development of weakness of the
evacuation muscles, the inability to respond to the
urgency of evacuation, and inability to assume a
seated position, making evacuation a difficult process
for this population'’.

Another important problem related to bed rest
and aging is the lower resistance of brain tissue
to stressors related to inflammatory diseases and
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