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Ways of living in old age: lessons from the FIBRA Study

In December 2020, coinciding with the peak of the COVID-19 pandemic, the United Nations General
Assembly (UN)" declared the beginning of the Decade of Healthy Aging (2020-2030), in support of actions
in favor of an egalitarian society for all ages, in all nations around the world. This is a far-reaching global
initiative that focuses on older adults, unifying the efforts of governments and international entities, in order
to improve the quality of life of these populations. Despite the health, economic and humanitarian crises
caused by the COVID-19 pandemic, and despite prevailing socioeconomic inequalities between nations,
and against the resurgence of war in the cradle of Western civilization, the UN initiative, supported by the
World Health Organization, comes at an opportune moment. It is essential to create and encourage public
policies that promote the well-being of aging populations in different population contexts.

The demographic process of human aging, beginning in the nineteenth and twentieth centuries and
experienced worldwide over the last few decades, has brought with it different ways of aging. These trajectories
are strongly influenced by social determinants and by the individual experiences of older adults throughout
their life course. The health and functionality of older adults are heavily impacted by the socioeconomic
adversities experienced in the course of their lives and by the cultural heterogeneity of the environment
in which they live. As a result of these influences, important differences are observed between population
groups in terms of health outcomes and levels of physical performance and functional capacity. Apart from
the purely biological aspects, these differences are a reflection of gender inequalities and experiences of
adversity lived in childhood, adulthood and old age. Among these, we should mention the experience of
hunger in childhood, social gender role discrepancies, domestic violence, and financial abuse in adulthood,
as important risk factors associated with declining health, functionality, and well-being in older adults.

Since the second half of the twentieth century, an accelerated process of demographic aging has been taking
place, with profound repercussions in various spheres of Brazilian society. A series of distinct characteristics of
this process can be enumerated, including urbanization and the feminization of old age. Since Brazil is a country
of continental dimensions, full of cultural nuances and marked by social inequalities, mainly and particulatly
in the area of health, the population aging process in Brazil presents in a heterogeneous and complex manner.

Different aging phenotypes are observed in the presentation of geriatric syndromes in the Brazilian
population. Through its publications over the last 15 years, the FIBRA Study?, one of the most important
population-based studies on frailty developed in Brazil and funded by the National Council for Scientific and
Technological Development (CNPq), has been providing important evidence concerning the strong influence
of the environment on the presentation of clinical status linked to aspects of health and functionality in
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Editorial

older adults. Previously observed in another epidemiological study conducted on populations with different
aging profiles’, this data contributes to explanations concerning the clinical presentation of comorbidities
and functional decline in this population.

Professor Anita Liberalesso Neri of the State University of Campinas, one of the coordinators of the
FIBRA Study, has provided us with scientific publications that provide important evidence regarding the
profile of aging and its nuances in Brazil. She established continuity in the FIBRA Study through the
formation of cohorts of older adults and through longitudinal observation of the changes in various aspects
of health status and functionality, in population subsamples from the original study. To achieve this, FIBRA
data from the city of Campinas, SP, and Ermelino Matarazzo, a district located in the east side of the city
of Sao Paulo (SP), were used originally collected from older adults who participated in the baseline survey
in 2008 and 2009 and who were interviewed again between 2016 and 2018. This follow-up initiative gave
rise to a new wave of important publications for Brazilian gerontology.

In this issue, the Revista Brasileira de Geriatria e Gerontologia publishes a set of articles originating from
the results of the cohorts studied in the FIBRA Study. The collection of works was opportunely called Modos
de viver a velhice [Ways of living in old age], and was designed to draw attention to the heterogeneity present
in the aging process. The content of the articles published in this issue offer the reader an in-depth look
at advanced old age (80 years old or over) in part of the texts, compared with early old age (72 to 79 years
old). Likewise, it invites us to analyze several dimensions of aging: frailty, functional capacity, mobility in
the living space, activity, oral health, depression, cognitive deficit, social relationships, social participation,
satisfaction, neuroticism, and purpose in life.

Herein, results of clinical and psychosocial interest can be found, including the effects of the association
between frailty and depressive states on the survival and mortality of this population. Another finding of
interest in clinical practice reveals that the ability of older adults to move among the various levels of living
spaces can be a viable tool in screening for frailty and the risk of sarcopenia. According to another study
published in the collection, the presence of urinary incontinence negatively influences social life, while
clinical and psychosocial initiatives for people with this condition can result in a decrease in the negative
psychological effects and a reduction in social isolation.

The articles draw attention to the different implications of population aging and the different modes
of aging in this country. Reading the articles should enable productive reflection on the need to develop
new approaches to efficient and effective community intervention for the Brazilian older adult population.

Ricardo Oliveira Guerra ©
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Chronic non-communicable diseases considering sociodemographic

determinants in a cohort of older adults

Priscila Maria Stolses Bergamo Francisco'

Abstract

Objective: To analyze the differences between the proportions of chronic non-
communicable diseases (CNCDs) at two time periods, in a cohort of older adults, based
on sociodemographic determinants. Method: This is a retrospective longitudinal study
with baseline data obtained in 2008-2009 and follow-up in 2016-2017, from the FIBRA
Study. The McNemar test was used to compare the frequencies of CNCDs according to
sex, age, and education, with a significance level of 5% (p<0.05). Results: The sample
consisted of 453 older adults (mean age 72£5.2 years old; 69.4% women). There was an
increase in the proportions of arterial hypertension (64.4% versus 71.1%) and diabetes
mellitus (21.9% versus 27.5%) in the periods studied, and a reduction in rheumatologic
disease (43.6% versus 35.8%) and depression (21.7% versus 15.7%). Hypertension
increased in older women, in those aged 65-74 years old and those with low education
levels. Diabetes increased in older men, in those over 65 years of age and those with low
education levels. A reduction in the proportions of rheumatologic diseases and depression
was observed in women, in those aged 65-74 years old and those with low education
levels. Conclusion: The data reflect the need to understand the sociodemographic health
determinants involved in the health-disease-care process to reduce social inequities and
the burden of CNCDs in the most vulnerable population segments, especially in the
older adult population with multimorbidity.

Universidade Estadual de Campinas, Programa de Pés-Graduagio em Gerontologia da Faculdade de
Ciéncias Médicas. Campinas, SP, Brasil.

2 Universidade de Sao Paulo (USP), Escola de Artes, Ciéncias e Humanidades. Sio Paulo, SP, Brasil.

Universidade de Brasilia (UnB), Faculdade de Ciéncias da Saiude, Departamento de Saude Coletiva.
Brasilia, DF, Brasil.

The authors declare there are no conflicts of interest in relation to the present study.

Funding: Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq), Edital MCT-CNPq/MS-
SCTIE-DECIT, Processo 17/2006, projeto n® 555082/2006-7; Coordenagio de Aperfeicoamento de Pessoal
de Nivel Superior (CAPES), Convénio CAPES/Procad 2972/2014-01, projeto n® 88881.068447/2014-01;
Fundagio de Amparo 4 Pesquisa do Estado de Sio Paulo (FAPESP), projeto temiético n® 2016/00084-8, ¢
20 CNPq, auxilio 2 pesquisa n® 424789/2016-7.

Correspondence
Diego Salvador Muniz da Silva
diegosalvador27@hotmail.com

Diego Salvador Muniz da Silva'

iginal Articles

o

f10

D

Daniela de Assumpgdo' ®

D

Mbnica Sanches Yossuda'? 1

Anita Liberalesso Neri'
Fldvia Silva Arbex Borim'®

D

D

Keywords: Chronic
Disease; Health of the
Elderly; Epidemiology;
Noncommunicable Diseases;
Elderly.

Received: October 5, 2021
Approved: December 22, 2021

http://dx.doi.org/10.1590/1981-22562022025.210204.en


http://orcid.org/0000-0003-2525-0754
https://orcid.org/0000-0001-7361-9961
https://orcid.org/0000-0003-1813-996X
https://orcid.org/0000-0002-9182-2450
https://orcid.org/0000-0002-6833-7668
http://orcid.org/0000-0001-7316-1145

Chronic diseases in older adults

INTRODUCTION

Chronic non-communicable diseases (CNCDs)
are the leading cause of disability and premature
mortality in the world, responsible for the death of
41 million people each year, equivalent to 71% of
all deaths.! The advance of CNCDs is due to the
gradual aging of the population associated with the
epidemiological transition process, characterized by
the increase in chronic-degenerative diseases and the
reduction of acute infectious diseases. Among the
CNCDs, cardiovascular diseases, diabetes, cancer
and chronic respiratory disease are those that most
contribute to the burden of morbidity and mortality,
causing worsening quality of life, permanent clinical
complications, loss of autonomy and functional
disability, especially in the older adult population.™*

CNCDs are a global public health problem, more
serious in tropical, middle- and low-income countries
like Brazil, which have age-standardized mortality
rates higher than those of high-income countries.*”
This condition reflects the socioeconomic and
political context marked by structural problems, such
as low education, inadequate nutrition, worse living
conditions, infectious diseases, insufficient regulation
of tobacco and alcohol, and health care subject to
precarious and inaccessible resources.”*® Evidence
shows that most of the burden of CNCDs and health
inequities occur due to social determinants of health,
a term used to encompass social, economic, political,
cultural and environmental determinants of health.®’

In recent decades, the study of social determinants
of health has gained prominence around the world,
given the need to combat inequities that hinder
access and the right to health.® In Brazil, the Ministry
of Health has implemented measures to control
CNCDs, with emphasis on the “Plan of Strategic
Actions to Combat CNCDs.” Launched in 2011,
the plan aims to develop goals and promote policies
that guarantee reductions in morbidity, mortality
and disabilities caused by CNCDs, through highly
cost-effective actions, such as health promotion,
early detection, treatment of CNCDs and the
reorganization of health services.”

According to data from the Pesquisa Nacional de
Saside (National Health Survey) (PNS, 2013), the
prevalence of CNCDs is high in Brazil (45.1%), with
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a predominance of systemic arterial hypertension,
chronic back problems, depression, arthritis and
diabetes mellitus.” CNCDs affect all socioeconomic
strata, though are more intense in vulnerable groups,
especially older adults and those on low income
and who have low education levels.” The highest
prevalence of CNCDs is observed with increasing
age? and among women, who use health services
more (both consultations and hospitalizations), and
report more limitations due to CNCDs."

Comprehensive care for the older adult population
assumes an essential role in the control of CNCDs
and the possibility of longitudinal observation of the
occurrence of CNCDs in the older adult population
should enable us to understand the magnitude
and behavior of these diseases. In this context,
sociodemographic determinants can influence the
illness profile of the older adult population, given
the complexity of the health-disease binomial.
Therefore, the purpose of the study was to analyze
the differences between the proportions of CNCDs,
at two time points, in a cohort of older adults, based
on sociodemographic determinants.

METHODS

This is a retrospective longitudinal study with
community-dwelling older adults. Data were
obtained from the FIBRA (Frailty Profile of Elderly
Brazilians) Study conducted at two time periods:
baseline (2008-2009)" and during follow-up (2016-
2017), in Campinas and in Ermelino Matarazzo, a
sub-district of the city of Sao Paulo.

At baseline, minimum sample sizes were
estimated for each of the locations of 4 to 5
percentage points. To achieve the sample size,
90 urban census sectors in Campinas and 62 in
Ermelino Matarazzo were randomly selected and,
for each sample, proportional quotas of men and
women by age group were estimated (65-69, 70-74,
75-79 and = 80 years old), according to the census
distribution of these segments in the population.
The households of the selected census tracts were
visited by recruiters trained to identify the presence
of older adults eligible for the study: 65 years of age
or older, who understood instructions to answer
the questionnaire, who agreed to participate in the
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survey, and who were permanent residents in the
household and within the census sector.

The older adults who met the eligibility criteria
were invited to attend public locations with easy
access for data collection, which began with the
administration of the Mini-Mental State Examination
(MMSE), sociodemographic, anthropometric and
clinical variables (blood pressure and oral health) and
testing for frailty. The score obtained on the MMSE
determined the continuity of the interview, taking into
account that impairments in cognitive skills could
make it impossible to answer self-report questions
on CNCDs, the use of medical services, and other
subjects. The cutoff scores used in the MMSE were
17 for illiterates, 22 for individuals with 1 to 4 years
of education, 24 for those with 5 to 8 years, and 26
for those with 9 years or more of education."

In all, 1,284 older adults were interviewed at
baseline (900 in Campinas and 384 in Ermelino

Matarazzo), with a mean age of 72.6 5.8 years old
and 68.7% women. In 2016-2017, addresses recorded
in the baseline database were traversed to locate older
adults for a follow-up study. Recruiters made up to
three attempts per participant. Of the original sample,
549 older adults were located, 192 had died since
baseline, and a further 543 older adults were lost
because they could not be located, the application of
exclusion criteria, refusal to participate, interruption
of the interview by a family member or the older adult,
and presence of risk to the physical and psychological
integrity of the interviewers. Among the 549 located,
96 were excluded because they did not have complete
records of all the variables of interest.

Figure 1 presents the flowchart of the decision-
making process for the composition of the sample
for this study. The interviews were conducted in
the households by a pair of trained recruiters, with
a family member or other companion who was
available at the time.

Figure 1. Sample composition flowchart. FIBRA Study, Older Adults, Campinas and Ermelino Matarazzo,

SP, Brasil, 2008-2009 and 2016-2017.
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The variables of interest in this study were
chronic diseases contained on a checklist that,
according to the older adults, had been diagnosed
by a physician during the last year. The checklist
contained nine dichotomous items (yes x no): heart
disease (such as angina, myocardial infarction, or
heart attack); systemic arterial hypertension (SAH);
stroke; diabetes mellitus (DM); neoplasm/cancer;
and rheumatologic disease (arthritis/rheumatism).
The variables sex (male or female), age (65 to 74
years old or 75 years old and over) and education
(0-4 or above 5 years of education) — taken from
the baseline study — were considered to assess their
relationship with the occurrence of diseases during
the period.

Absolute and relative frequency values were
computed for each chronic disease recorded at baseline
and at follow-up. The proportions of occurrence
were estimated according to sociodemographic
variables. The McNemar statistical test was used
to compare the proportions of chronic diseases in
the two time periods. A critical p value of less than
0.05 was considered.

This study was approved by the Research
Ethics Committee (REC) of the State University
of Campinas (CAAE 37597220.7.0000.5404),
following expert report no. 4,356,611, October 23,
2020. The baseline FIBRA Study projects (CAAE
39547014.0.1001.5404) and follow-up (CAAE
49987615.3.0000.5404 and 92684517.5.1001.5404)
were also approved following expert reports, no.

907.575 of December 15, 2014, no. 1.332.651 of
November 23, 2015, and no. 2.847.829 of November
23, 2015, and no. 2.847.829 of August 27, 2018, by
above mentioned ethics committee. All participants
signed a term of free, informed consent regarding
the objectives, procedures, rights and duties of
the participants and ethical commitments of the
researchers.

RESULTS

The sample consisted of 453 older adults. At
baseline, the mean age was 72.0 5.2 years old, the
majority were women (69.4%) and had between 0
and 4 years of education (71.8%). Table 1 presents
the data resulting from the comparison of CNCD
proportions at baseline and follow-up. A statistically
significant increase was observed in the occurrence of
SAH (64.4% versus 71.1%; p = 0.001) and DM (21.9%
versus 27.5%; p = 0.001). Decreases were observed
in the accumulated proportions of rheumatologic
disease (43.6% versus 35.8%; p = 0.003) and
depression (21.7% versus 15.7%; p = 0.004).

When evaluating the occurrence of chronic
diseases according to sex, an increase in the
proportion of DM was observed among men
(21.5% versus 30.5%; p = 0.010) and of SAH in
women (68.6% versus 75.1%; p = 0.010). Neoplasms,
rheumatologic diseases and depression were less
frequent at follow-up compared with baseline for
women (Table 2).

Table 1. Comparison of the frequency of occurrence of CNCD in older adults over time. FIBRA Study, Older
Adults, Campinas and Ermelino Matarazzo, SP, Brazil, 2008-2009 and 2016-2017.

BL FU
CNCD n (%) n (%) P value*
Heart Disease 100 (22.4) 100 (22.4) 1.000
SAH 290 (64.4) 320 (71.1) 0.001
Stroke 40 (8.9) 39 (8.7) 1.000
DM 98 (21.9) 123 (27.5) 0.001
Neoplasms 44 (9.8) 31 (6.9) 0.085
Rheumatologic Disease 195 (43.0) 160 (35.8) 0.003
Pulmonary Disease 45 (10.2) 41 (9.3) 0.689
Depression 97 (21.7) 70 (15.7) 0.004
Osteoporosis 127 (28.5) 118 (26.5) 0.463

BL: baseline; FU: follow-up; SAH: systemic arterial hypertension; DM: diabetes mellitus.

* McNemar test: p < 0.05.
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Table 2. Comparison of the frequency of occurrence of CNCDs in older adults over time, according to sex.
FIBRA Study, Older Adults, Campinas and Ermelino Matarazzo, SP, Brazil, 2008-2009 and 2016-2017.

MALE FEMALE
CNCD BL FU BL FU

n (%) n (%) p valne* n (%) n (%) P valne*
Heart Discase 28 (19.4) 28 (19.4) 1.000 72 (23.7) 72 (23.7) 1.000
SAH 80 (55.0) 90 (62.5) 0.075 210 (68.6) 230 (75.1) 0.010
Stroke 18 (12.5) 17 (11.8) 1.000 22.(7.2) 22.(7.2) 1.000
DM 31 (21.5) 44 (30.5) 0.010 67 (22.0) 79 (26.0) 0.057
Neoplasms 17 (11.9) 16 (11.2) 1.000 27 (8.9) 15 (4.9) 0.042
Rheumatologic Disease 38 (26.4) 28 (19.4) 0.121 157 (51.8) 132 (43.5) 0.015
Pulmonary Disease 15 (10.5) 7 (4.9) 0.076 30 (10.0) 34 (11.3) 0.635
Depression 18 (12.0) 14 (9.8) 0.503 79 (26.0) 56 (18.5) 0.005
Osteoporosis 12 (8.3) 8 (5.5) 0.480 115 (38.1) 110 (36.4) 0.690

BL: baseline; FU: follow-up; SAH: systemic arterial hypertension; DM: diabetes mellitus.

* McNemar test: p < 0.05.

The analyzes stratified by age group show that,
among older adults aged between 65 and 74 years
old, the occurrence of SAH and DM increased, while
those of rheumatologic diseases and depression
decreased during the course of the study (p < 0.05).
For the oldest age group, a statistically significant
increase in the occurrence of DM was observed

(Table 3).

Among older adults with low education levels,
an increase in the occurrence of SAH and DM
and a reduction in the occurrence of neoplasms,
rheumatologic diseases and depression was observed
over the period. Among the most educated, there
was stability regarding the the conditions evaluated
(p > 0.05), except for depression, which showed a
reduction (20.4% versus 12.0%; p = 0.049), when
comparing the two periods (Table 4).

Table 3. Comparison of the frequency of occurrence of CNCD in older adults over time, according to age group.
FIBRA Study, Older Adults, Campinas and Ermelino Matarazzo, SP, Brazil, 2008-2009 and 2016-2017.

65-74 YRS OLD

75 YRS OLD & OVER

CNCD BL FU BL FU
0 (%) n (%) p value* n (%) n (%) P value*

Heart Disecase 75 (22.4) 80 (23.9) 0.660 25 (22.1) 20 (17.7) 0.458
SAH 218 (64.9) 242 (72.0) 0.003 72 (63.1) 78 (68.4) 0.237
Stroke 31 (9.3) 32 (9.6) 1.000 9 (7.9) 7(6.1) 0.726
DM 79 (23.6) 95 (28.4) 0.025 19 (16.6) 28 (24.5) 0.011
Neoplasms 29 (8.7) 21 (6.3) 0.229 15 (13.3) 10 (8.9) 0.301
Rheumatologic Disease 149 (44.7) 124 (37.2) 0.017 46 (40.3) 36 (31.0) 0.098
Pulmonary Disease 31 (9.4) 31 (94 1.000 14 (12.3) 10 (8.8) 0.424
Depression 81 (24.2) 50 (15.0) 0.001 16 (14.1) 20 (17.7) 0.503
Osteoporosis 88 (26.3) 83 (24.8) 0.657 39 (34.8) 35 (31.2) 0.627

BL: baseline; FU: follow-up; SAH: systemic arterial hypertension; DM: diabetes mellitus.

* McNemar test: p < 0.05.
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Table 4. Comparison of the frequency of occurrence of CNCD in older adults over time, according to education.
FIBRA Study, Older Adults, Campinas and Ermelino Matarazzo, SP, Brazil, 2008-2009 and 2016-2017.

0-4YEARS 5 YEARS OR MORE
CNCD BL FU BL FU

n (%) n (%) P value* n (%) n (%) P valne*
Heart disease 74 (21.9) 70 (20.7) 0.752 25 (23.1) 29 (26.8) 0.523
SAH 221 (65.0) 245 (72.0) 0.003 68 (62.4) 74 (67.9) 0.263
Stroke 33 (9.7) 28 (8.3) 0.458 7(6.4) 10 (9.2) 0.548
DM 77 (22.8) 96 (28.4) 0.005 20 (18.3) 26 (23.8) 0.179
Neoplasms 30 (8.9) 17 (5.0 0.024 14 (12.8) 14 (12.8) 1.000
Rheumatologic disease 144 (42.7) 120 (35.0) 0.025 50 (45.9) 40 (36.7) 0.075
Pulmonary disease 35 (10.4) 29 (8.6) 0.440 10 (9.35) 12 (11.2) 0.790
Depression 75 (22.2) 57 (16.8) 0.038 22 (20.4) 13 (12.0) 0.049
Osteoporosis 98 (29.2) 87 (25.9) 0.294 28 (25.7) 30 (27.5) 0.850

BL: baseline; FU: follow-up; SAH: systemic arterial hypertension; DM: diabetes mellitus.

* McNemar test: p < 0.05.

DISCUSSION

The results obtained in the study show the
proportions of self-reported CNCDs in older
adults living in the community at two time points,
considering the variables of sex, age and education.
The natural aging process promotes organic
changes that can cause increased vulnerability to the
development of CNCDs."” In this study, an increase
in the occurrence of SAH and DM was observed
among older adults, a finding that is consistent with
those of other studies.'""” These diseases show high
prevalence and stand out among the public health
problems and the main causes of morbidity and
mortality in the older adult population.'™!”

SAH is the most prevalent chronic disease in
the Brazilian geriatric population and its prevalence
increases with age'®; it represents a risk factor for
cognitive decline, stroke, Alzheimer’s dementia and

loss of functionality.'®!

The global prevalence of
SAH in older adults aged 60-69 years old is estimated
at 57.0% in men and 61.6% in women. Over 70 years
of age, this increases to 68.6% in men and 75.8% in

women,”” data also obsetrved in this study.

There was an increase in the occurrence of SAH
in women. Women’s greater demand for health
services and their greater sensitivity to health status
predispose them to frequent reporting of diseases,
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high rates of diagnosis* and, probably, higher rates
of survival. This process leads to an increase in the
proportion of older adult women in the population,
a phenomenon known as the feminization of old
age.” It is also worth noting that premenopausal
women experience a decline in estrogen levels,
which can trigger vasomotor symptoms (hot flushes,
sweating, palpitations) and psychological symptoms
(nervousness, irritability, insomnia and depression),
in addition to being associated with increased risk of
cardiovascular diseases and osteoporosis.”

Education is an important determinant of health
status and illness, especially in old age. Brazilian
older adults with low education levels show a higher
prevalence of SAH and DM, which denotes poor
living conditions and health behaviors, which have
an important impact on the health of older adults.** A
systematic review found that low levels of education
increased the probability of multimorbidity by 64%
(OR: 1.64, 95%CI 1.41-1.91), and that this association
is stronger in aging populations than in younger

ones.?® Bento et al.?¢

investigated the association
between contextual and individual variables and SAH
in Brazilian older adults and observed an inverse
association between hypertension and education.
This result likely reflects the greater difficulty that
older adults with low education levels experience
in recognizing their health needs and adhering to

treatments, as well as a reflection of poor medical
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care, poorer functional literacy and difficulties in
25,26

accessing health services.

DM is another very important CNCD, since it
is associated with functional disability, multisystem
complications (cardiovascular, renal and neurological),
high rates of hospitalization and premature
mortality.”” Estimates indicate that between 2010
and 2030 there will be a 69% increase in the number
of adults with DM in developing countries and a
20% increase in developed countries.”® In Brazil,
according to data from the 2013 PNS, the prevalence
of DM was 6.2%; an estimated 9.2 million Brazilians
have the disease. Among older adults, the prevalence
reached 14.5% (60-64 years old) and around 20.0%
(65 years old and over).”” The prevalence of DM in
older Brazilians increased from 22.2% to 25.9% (p
= 0.001) between 2012 and 2016, according to data
from a telephone survey conducted by the Ministry
of Health.*

For Brazilian adults of advanced age (75 years
old or over), an increase in the occurrence of DM
(p=0.011) was observed similar to that reported in the
national and international literature.” This increase
may be influenced by greater access to health services
and understanding of the diagnosis, the adherence to
free treatment and interventions for improved disease
control, such as the Hiperdia program, which reduces
mortality and increases the incidence (accumulation
of treated patients) and, consequently, the survival
of older adults living with DM.

A reduction in the frequencies of depression and
rheumatologic diseases was observed from baseline
to follow-up, in this present study, possibly related
to losses in follow-up or to the selective survival
bias — following diagnosis, the patient changes
habits, adopting healthier practices and behaviors.
Depression is a frequent condition in the older
adult population, associated with chronic diseases,
functional limitation in daily activities and cognitive
deficit.’* Reynolds et al.** conducted a study on
psychiatric disorders in a representative sample of
12,312 older adults in the United States and observed
a decrease in the rates of psychiatric disorders with
increasing age. The authors reported that the limited
perception of time by older adults, together with the
search for the fulfillment of emotionally significant
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goals, reduces stressful social situations and increases
the probability of experiencing positive emotions.”

Our results seem to replicate this finding,

The occurrence of neoplasms decreased in
follow-up compared with baseline, suggesting a
higher probability of death for part of the cohort
that presented chronic disease. In a study using
data from the 2013 PNS, the prevalence of cancer
diagnosis was identified in 5.6% of older adults, and
was higher in men (7.1%) than in women (4.7%;
p<0.001),** similar to this study, which showed a
higher occurrence of neoplasms in older men. Older
adults with cancer who participated in the 2013
PNS showed an even higher prevalence of arterial
hypertension, heart diseases, depression and chronic
respiratory diseases, which reflects the association
between CNCDs (multimorbidity), their clinical

implications and in oncogeriatric care. >

Several measures have been implemented in
recent years to control CNCDs in Brazil, with free
access to drug treatment forming an essential strategy
for health policies. Matta et al.”® identified the
pharmacy of the Unified Health System as the main
source of obtaining medicines in Brazil. However,
relevant regional differences in drug dispensing
were identified, particularly in the North and
Northeast regions of the country. The accreditation
of pharmacies and commercial drugstores through
the Programa Farmacia Popular (a low-price drugstore
program) in Brazil is an alternative to ensure access
for the population to essential medicines for the
treatment of chronic diseases, such as SAH, DM

and asthma.®

Although the baseline of the FIBRA Study did
not adopt a perfect sampling design, this investigation
represents a relevant contribution to the study of old
age in Brazil, since it is a pioneer in the study of frailty,
itinvolves adults aged 65 years old and over, because
of its multicentric nature, and because it presents
an acceptable level of sample randomization. The
composition of the sample may have been affected
by the selection of the fittest survivors, through the
exclusion of those who did not meet the cognitive
performance criteria established to respond to the

complete protocol.
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After an average of nine years since the baseline
study, locating the oldest adults posed a challenge
and a major obstacle to recruitment, as much as
moving residence among part of the older adults
to a child’s home or to an institution, their children
imposing a ban on further participation in the
study, and the fear some older adults present about
having strangers in their home. Self-reported data
may have been hampered by memory biases or
social desirability. The fact that simple or multiple
imputation techniques were not used to calculate the
estimates of proportions should also be taken into
consideration, a factor that requires further studies
on the subject. Thus, estimates may be low for some
of the indicators presented.

CONCLUSION

The study presented changes in the proportion
of older adults with CNCDs, considering
sociodemographic determinants of the health-
disease process. An increase in the occurrence
of SAH and DM was observed in the older adult
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Direct and indirect associations between self-rated health, objective

health indicators and neuroticism in older adults

Abstract

Odbyective: to analyze the direct and indirect associations between self-rated health, objective
health indicators and neuroticism in older adults. Method: Data were extracted from
follow-up records (2016-2017) of the Study of Frailty in Brazilian Elderly (FIBR A Study),
a population-based study of frailty and associated variables in old age. Three hundred
and ninety-seven individuals aged 73 years and over at follow-up answered an item on
self-rated health. Polimedication, chronic pain and multimorbidity were self-reported,
fatigue was measured by CES-D, depression by GDS and neuroticism by NEO-PI-R.
Path analysis was performed to verify direct and indirect associations between self-rated
health, objective health indicators and neuroticism in the follow-up. Resu/ts: Neuroticism
mediated the relationship between sex and age with self-rated health, and between
depression and self-rated health. More robust relationships were observed between
depression and neuroticism, pain and neuroticism, and sex and neuroticism; the least
robust occurred between age and fatigue. Conclusion: Neuroticism is an important
mediator of the relationship between self-rated health and objective health indicators.
Longitudinal work is needed to explain the observed relationships.
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Self-rated health, objective health indicators and neuroticism

INTRODUCTION

Self-rated health is considered a multi-factorial
construct’ which reflects a number of different
influences, ranging from genetic to environmental®.
Also, self-rated health can be regarded as an important
measure of global, physical and mental health of an
individual and of a population. The measure has
been widely used in epidemiological studies and in

both medical and social sciences®*.

Previous studies have shown that negative
self-rated health is associated with negative health
outcomes such as depression®, polypharmacy®,
fatigue’ and multimorbidities®. Evidence has also
shown that the presence of chronic diseases which
develop with the process of aging can lead to a
negative self-rated health and worsen depressive
factors’. More specifically, the study by Lee et al.’
found that negative self-rated health and pain were
risk factors for depressive symptoms. A study by
Krug et al."” assessing older adults aged 80 years
or ovet, found that participants without depressive
symptoms had higher self-rated health scores than
individuals with depressive symptoms. In the studies
cited above, self-rated health was associated with
physical and mental health. More specifically, with
regard to mental health, the neuroticism personality
trait plays an important role.

Personality is an important psychological
resource that can attenuate or exacerbate the
impact of physical conditions on self-rated health.
The Big Five Personality Traits Model of Costa
and McCrae'?, or so-called Big Five, constitutes
an empirical generalization of the covariation of
personality traits, a concept which seeks to explain
what defines a person on an individual level'. The
Big Five comprises the following five explanatory
latent variables (traits) of the construct: neuroticism,
introversion-extraversion, openness to experience,
agreeableness and conscientiousness'”.

Neuroticism reflects the tendency of individuals
to respond to threats with negative emotions'.
Studies show that neuroticism is associated with
deleterious health behaviors (smoking, alcoholism
and sedentarism) that can result in depression'

and chronic conditions'. Individuals who score
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highly on neuroticism tend to be more worried,
nervous, emotional, insecure, feel inadequate, and
hypochondriac, whereas those scoring low tend to
be calm, relaxed, unemotional, engaged, secure and
satisfied with themselves'.

The literature on the relationship of personality
traits with self-rated health is vast*, but little is known
about the interaction of the neuroticism trait with self-
rated health in older adults". Some studies show that
older individuals with high neuroticism scores tend
to rate their health as poor**. Regarding development
over the life span, neuroticism tends to increase
over time®. Understanding the determinants and
correlates of self-rated health can help professionals
prioritize actions aimed at health promotion and
disease prevention, positively impacting the lives
of the older population.

In the present study, multi-morbidity, fatigue and
polypharmacy were used as indicators of physical
health, whereas depression and neuroticism were
adopted as indicators of mental health. The hypothesis
tested holds that sex and age influence the distribution
of objective health indicators (multimorbidity,
polypharmacy, fatigue, chronic pain and depression),
as well as self-rated health and neuroticism, and
that neuroticism mediates the relationship between
objective health indicators and self-rated health.

METHODS

A longitudinal study was conducted whose
initial data collection was performed between 1*
September 2008 and 30* June 2009. This baseline
sample comprised 1,284 older adults, born between
1* January and 31% December 1935, from Campinas
city, Sao Paulo state and from Ermelino Matarazzo, a
subdistrict of Sao Paulo city, all of whom participated
in the first wave of measurements for the Frailty
in Brazilian Older Adults (FIBRA) study. The
sample included subsamples of men and women,
representative of the respective age and sex segments,
who resided in census sectors randomly selected from
those within the urban area of the two study sites.

The second wave (follow-up) of measurements of
the FIBRA study was carried out between 1" January
2016 and 30™ June 2018 and centered on participants
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born between 1% January 1936 and 31 December
1944. Of the initial total 1,284 individuals surveyed
in the 1% wave, 543 were not included in the 2°¢ wave
of measurements. Reasons for non-inclusion were:
individual not found (57.9%), refusal to take part
by respondent or family member (34.5%), exclusion
based on study criteria (5.5%), session halted by family
member or respondent (1.6%), and interview not
conducted because venue posed a risk to psychological
or physical well-being of interviewers (0.5%).

Thus, 549 participants with full baseline and
follow-up records remained in the study. According
to data from the Mortality System of Campinas
and information furnished by family members
and neighbors, 194 participants were no longer
included in the database due to death during the
follow-up period between the surveys. Therefore,
549 participants met the criteria for inclusion in the
sample for the follow-up study. Of this follow-up
group, 419 attained the score on Mini-Mental State
Examination (MMSE) required for inclusion. The
cut-off score in the study was based on the mean
MMSE scores for each educational band minus 1
standard deviation: 17 for illiterate individuals or
those with no formal schooling; 22 for participants
with 1-4 years of education; 24 for 5-8 years; and 26
for participants with = 9 years of study'. Conversely,
130 participants failed to meet MMSE petrformance
criteria and were therefore not included in the part of
the protocol that involved scales which placed higher
cognitive demands, such as the measures of objective
and subjective health and neuroticism, which were the
focus of the present study. Of the participants that
answered these items, 22 did not provide answers for
all of the questions and were subsequently excluded.
Therefore, the final sample for the present analysis
of follow-up data comprised 397 participants.

Data for the variables sex, age, objective physical
and mental health indicators (multimorbidity,
polypharmacy, fatigue, chronic pain and depressive
symptoms), self-rated health and neuroticism were
measured. The follow-up study included additional
variables of interest, namely: brachial circumference,
skin fold measurements, nuttritional behavior, marital
status, religiosity, purpose in life, neuroticism, quality
of life and sarcopenia. Sex and age were assessed by
self-report questions, with the options male/female
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for gender, and date of birth information for age,
calculated by subtracting birth date stated from the

date of interview to give respondent age in years.

The number of clinically-diagnosed diseases in
the past 12 months was obtained by presenting a
list of nine descriptive items of the most common
non-communicable conditions in older adults
(cardiovascular diseases, hypertension, stroke,
diabetes mellitus, cancer, arthritis or rheumatism,
pulmonary diseases, depression and osteoporosis) and
tallying the number of diseases reported (0=no and
1=yes). Multimorbidity was defined as the presence
of = 2 chronic diseases'”. The number of medications
prescribed by physicians or self-administered in
the past 3 months was recorded. From this data,
total number of medications was determined, whetre
polymedication or polypharmacy was defined as
daily use of = 5 medications'®.

Fatigue was measured using the Center for
Epidemiologic Studies - Depression Scale (CES-D)",
with four possible answers for each question (most
or all of the time, occasionally or a moderate amount
of time, some or little of the time, and rarely or none
of the time). Responses to either of the two items
with most or all the time were taken to indicate fatigue.
Chronic pain was evaluated by a question on type of
occurrence in the past 12 months, with answers yes
or no. Depression was assessed using the Geriatric
Depression Scale, a screening instrument containing
15 dichotomous items describing dysphoric moods. A
GDS scote >5 was deemed suggestive of depression®.
Self-rated health was measured by an item scored
on a scale with 5 levels of intensity (1 = very poor,
2 = poor, 3 = fair. 4 = good, and 5 = very good) in
response to the question: How do you rate your health now?

Neuroticism was measured by applying the
Brazilian version of the neuroticism subscale, part
of the personality test battery called the NEO-PI-R
(Neuroticism, Extraversion, Openness to experience,
Agreeableness and Conscientiousness), ot the so-
called Big Five Personality Factors'?. Comprising 12
items scored on a Likert-type scale with 5 possible
responses (ranging from 1 = totally disagree to 5
+ totally agree) and a total score of 12-60 points,
the scale has no pre-established cut-off relative to

a gold-standard score nor normative values for the
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Brazilian population aged 60 or over. Thus, the
distribution of the values derived from its application
among the participants was treated as a continuous
variable. Agreement with 8 items indicated maximum
neuroticism, whereas disagreement with the other
4 items indicated a calm and relaxed petrsonality.
Accordingly, these 4 items (1, 3, 6, and 7) were
inverted for analysis. Thus, higher scores indicated
greater intensity of neuroticism, while lower scores
indicated lower intensity of neuroticism®.

The sample was characterized by a descriptive
analysis with categorical variables expressed as
absolute and relative frequency, and quantitative
variables as mean, median and standard deviation.
The normality of the data distribution was checked
using the Kolmogorov-Smirnov test, which showed
most of the continuous variables had a non-normal
distribution. In order to study the variables of
interest, as per the theoretical model devised for the
study (Figure 1), structural equation modelling was
performed using path analysis. Path Analysis is an
extension of multiple regression that goes further than
regression in providing an analysis of complex models.

Thus, path analysis is regarded as a statistical analysis
of multiple regression used to assess causal models
examining the relationships between 1 dependent
variable and 2 or more independent variables. This
method allows estimation of both the magnitude
and significance of causal connections between
variables (3 coefficient). The model features straight
arrows indicating direct and indirect associations,
and elliptical arrows indicating covariance. After
adjusting indicators and significance tests, the
final model of the paths analysis is constructed,
retaining or rejecting relationships from the previous
theoretical model. The tests and acceptance values
were: Goodness of Fit >0.05; Chi Square ratio (X2/
DF) <2; SRMR (Standardized Root Mean Square
Residual) <0.10; RMSEA (Root Mean Square Error
of Approximation) =0.08; CF1 (Comparative Fit
Index) 20.90 and TLI (Tucker-Lewis Index) 20.90.

In order to analyze the goodness-of-fit of the
data for the paths proposed, significance tests
were performed for the path coefficients. Absolute
values of £>1.96 indicate the path has a statistically
significant coefficient.

Figure 1. Theoretical model of associations between sex, age, objective health indicators, neuroticism and self-
rated health. FIBRA study, participants from Campinas and Ermelino Matarazzo, Sio Paulo, Brazil, 2016-2017.
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The data were collected at respondents” homes
by pairs of trained researchers who wore uniforms
and were duly identified by the visual material of the
study. The respondents participated on a voluntary
basis. Prior to interview, all participants signed a free
and informed consent form explaining the interview
aims and contents, the confidential nature of the data,
participants” rights and obligations, and the ethical
code of the researchers. The research projects were
approved by the Research Ethics Committee of the
State University of Campinas on 23/11/2015, under
permit 1.332.651, CAAE 49987615.3.0000.5404
and permit 2.847.829, of 27/08/2018, CAAE
92684517.5.1001.5404.

RESULTS

The sample comprised 397 older adults, of whom
44.5% were aged 72-79 years (mean = 80.3 £ 4.64)
and 55.5% aged 280 years. There was a predominance
of women in the sample, with a ratio of 70.0%
temale to 30% male. The majority of participants
were classified as exhibiting multimorbidity (=3
diseases) and 41% as polypharmacy. Overall, 20.1%
of participants scored above the cut-off on the
depression screening scale. Most participants rated
their health positively (good and very good). Over
half (56.1%) of respondents reported chronic pain,
whereas only 29.2% had fatigue. Participant scores
on the neuroticism scale were generally low, reflected
in the mean of 26 (standard deviation of 8.4) points
obtained on each item and the total scale (Table 1).

Goodness-of-fit measures were calculated to
check the fit of the variable to perform the path
analysis. The first revision suggested exclusion of the
following direct associations: age with multimorbidity,
sex with fatigue, age with chronic pain, age, fatigue
and multimorbidity with neuroticism, plus exclusion
of the polypharmacy variable. Also at the first
stage, the direct associations of sex and age with
self-rated health and age and sex with depression
were excluded. The second revision added the
reciprocal relation between fatigue and chronic pain,
the direct association between multimorbidity and
chronic pain, and of each of these with depression,
and the direct association between multimorbidity
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and fatigue, and both with neuroticism. The third
revision included the association of chronic pain
with morbidity, fatigue with depression, fatigue with
multimorbidity, and multimorbidity with self-rated
health. Results are shown in Table 2.

The directions of the statistically significant
(p<0.05) direct relations between pairs of variables,
together with their respective {3 coetficients indicating
strength of these associations, are shown in Figure
2. The most robust relations were found between
depression and neuroticism, pain and neuroticism,
and sex and neuroticism. These results suggest that:
individuals with high depression scores also scored
higher for neuroticism; there were more participants
who scored for chronic pain among those who scored
high for neuroticism; and more women than men
scored for neuroticism. In addition to these relations,
negative associations were evident between pain and
self-rated health, between neuroticism and self-rated
heath, as well as positive associations between pain
and multimorbidity, and between multimorbidity and
depression. The least robust relations were between
age and fatigue, suggesting there were fewer reports
of vitality loss among the group containing more
oldest-old individuals. The association between
sex and multimorbidity suggests there was a high
proportion of women in the group reporting multiple
diseases. The relationship between chronic pain
and depression may indicate a higher number of
individuals with chronic pain among those with
higher depression scores.

Four variables were identified as mediators
of the associations of the variable pairs assessed:
neuroticism, depression, multimorbidity and
chronic pain. Neuroticism proved a mediator of
the associations of the variables sex, age, depression,
chronic pain and multimorbidity with self-rated
health. Depression mediated the association of
fatigue, chronic pain and multimorbidity with
neuroticism, and likewise of fatigue, chronic pain and
multimorbidity with self-rated health. Multimorbidity
mediated the relationship of sex, fatigue and pain
with neuroticism, and also of chronic pain with
self-rated health. Lastly, chronic pain mediated the
associations of sex with multimorbidity, depression
and neuroticism (see Table 3).
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Table 1. Sociodemographic characteristics, health indicators, self-rated health and neuroticism. FIBRA study,
participants from Campinas and Ermelino Matarazzo, Sao Paulo state, Brazil, 2016-2017.

n (%)
Sociodemographics
Sex
Male 119 (30.0)
Female 278 (70.0)
Age
73-79 177 (44.5)
>80 220 (55.5)
Health indicators
Multimorbidity
No 127 (33.2)
Yes 255 (66.8)
Medications used
0-4 215 (59.0)
25 149 (41.0
Fatigue
No 281 (70.8)
Yes 116 (29.2)
Chronic pain
No 174 (43.9)
Yes 223 (56.1)
Depression
No 317 (79.8)
Yes 80 (20.1)
Self-rated health
Very poor (1) 8 (2.0)
Poor (2) 23 (5.8)
Fair (3) 156 (39.3)
Good (4) 160 (40.3)
Very good (5) 50 (12.6)
Neuroticism 26 (8.4)*

*Representing mean and standard deviation

Table 2. Goodness-of-fit measutes for variables investigated in Path Analysis. FIBRA study, participants from
Campinas and Ermelino Matarazzo, Sio Paulo state, Brazil, 2016-2017.

Theoretical After 1% After 2 After 3

model revision revision revision
Chi-square test for goodness-of-fit <0.001 <0.001 <0.001 0.764
Chi-Square Ratio (y2/GL) <0.001 <0.001 <0.001 <0.001
TLI-Tucker-Lewis Index 0.012 0.580 0.911 1.000
CFI - Comparative Fit Index 0.690 0.765 0.782 1.032
SRMR - Standardized Root Mean Square Residual 0.103 0.104 0.064 0.018
RMSEA - Root Mean Square Error of Approximation 0.163 0.119 0.082 <0.001
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Figure 2. Direct associations between sex, age, objective health indicators, neuroticism and self-rated health.
FIBRA study, participants from Campinas and Ermelino Matarazzo, Sao Paulo state, Brazil, 2016-2017.

Table 3. Indirect association between pairs of variables and corresponding mediating variables. FIBRA study,
patticipants from Campinas and Ermelino Matarazzo, Sio Paulo state, Brazil, 2016-2017.

Indirect associations Mediating variables B Coefficient s.e p-value*
Sex = Multimorbidity Chronic pain 0.042 0.015 0.005
Sex = Deptession Chronic pain 0.043 0.014 0.002
Sex = Neuroticism Chronic pain 0.968 0.297 0.001
Sex = Self-rated health Chronic pain -0.149 0.038 <0.001
Chronic pain = Depression Multimorbidity 0.038 0.012 0.003
Fatigue = Neuroticism Multimorbidity = depression 0.095 0.433 0.022
Chronic pain - Neuroticism Depression 1.58 0.440 <0.001
Multimorbidity - Neuroticism Depression 1.49 0.421 <0.001
Fatigue - Self-rated health Depression -0.213 0.024 <0.001
Age - Self-rated health Neuroticism 0.088 0.028 0.002
Chronic pain = Self-rated health Neuroticism -0.148 0.036 <0.001
Multimorbidity = Self-rated health ~ Deptession = neuroticism -0.098 0.031 0.002
Deptession - Self-rated health Neuroticism -0.213 0.052 <0.001

s.e = standard error

*Statistically significant for p <0.05
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DISCUSSION

The present study is relevant in elucidating the
relationship between self-rated health, objective
health indicators and neuroticism in community-
dwelling older adults. This study is probably the first
of its kind investigating the strength of association
between these variables in the Brazilian milieu.

Neuroticism proved a mediator of the associations
of the variables sex, age, depression, chronic pain
and multimorbidity with self-rated health. Depression
mediated the association of fatigue, chronic pain
and multimorbidity with neuroticism, and likewise
of fatigue, chronic pain and multimorbidity with
self-rated health. Multimorbidity mediated the
relationship of sex, fatigue, and pain with neuroticism,
and also of chronic pain with self-rated health. Lastly,
chronic pain mediated the associations of sex with
multimorbidity, depression and neuroticism.

It is known that health conditions, such as pain
secondary to chronic diseases, are associated with
negative self-rated health'. The present study found
a positive correlation between multimorbidity and
chronic pain, corroborating the results of the study
by Cai et al.**. These authors noted the presence
of chronic diseases can result in pain and physical
disability, leading to negative self-perceived health
and increased levels of depression in older adults. The

1.2% concluded that chronic diseases

study by Jangeta
and functional disability were strongly associated
with a negative rating of health and with depressive
symptoms in Chinese Americans and Korean
Americans aged over 60 years. A study involving
Swiss older adults found a positive association of

fatigue with self-rated health.

In the present study, depression mediated the
association of fatigue, pain and multimorbidity with
neuroticism, and of fatigue, pain and multimorbidity
with self-rated health. The prevalence of depression
was 20.1%, similar to the 17% rate reported by Leite
et al.”in community-dwelling elderly from Cuiaba
(Mato Grosso state). Depression is a disease that can
manifest at any point in the life course and represents
a leading cause of disability, increasing the risk of
premature death, negatively impacting quality of

26

life and placing a burden on health systems®. In
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the present study, depression had a positive direct
correlation with multi-morbidities (66.8%). Similarly,
Read et al.?” found depression to be 2-3 times more
likely in individuals with multi-morbidities than
those without multi-morbidities or chronic physical
conditions.

However, depression was negatively associated
with self-rated health in the present study, suggesting
that older individuals with depressive symptoms rated
their health as poor or very poor. The prevalence of
chronic pain in the study was 56.1%, higher than the
48.1% rate found by Catvalho et al.?®. This disparity
might be explained by racial, ethnic or cultural
factors. In the study of IsHak et al. (2018), a positive
reciprocal correlation was found between depression
and chronic pain, and also between recovery time
and symptoms duration®.

Higher levels of neuroticism have been associated
with chronic pain®, sex and age®. Results of the study
by Banzonic et al.”” found an association between
neuroticism and experimentally-induced pain in
the laboratory, showing that in situations such as
pain, neuroticism can influence the way in which a
person can construe pain as a threat. Individuals
with high neuroticism can interpret stressors such
as pain and functional limitation in a more intense
and problematic way because they exhibit a greater
tendency to worry about health, report numerous
symptoms and ruminate over problems than people
with low neuroticism™.

The present study confirmed the hypothesis that
neuroticism is negatively associated with objective
and subjective health variables. This finding is similar
to the results found by Cachioni et al.’in a study
involving Portuguese older adults. The present study
revealed that chronic pain mediated the relationship
between sex and multimorbidity and between sex
and depression. Women appear to be more sensitive
to pain, exhibit more negative responses to it, be
involved in pain behaviors for longer periods,
show a tendency to dwell on the negative emotions
associated with pain * . A more recent study by Peng
et al.* found similar results to those of the present
investigation, showing pain acted as a mediator of the
adverse effects of multimorbidity on disability and
on impairment of physical performance in women.
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The study of Velly & Mohit™ suggested pain
and depression are reciprocally related, i.e. one
can increase the risk and severity of the other.
This co-occurrence is defined as comorbidity or
concomitant occurrence of 2 or more clinically-
diagnosed disease in the same individual®*. The
prevalence of depression in individuals with chronic
pain is generally high, as seen in a Brazilian study
in which 56.1% of the older adults experiencing
chronic pain suffered from depression®. Chronic
pain also moderated the relationship between sex
and neuroticism. Moreover, women are more likely
to experience negative emotions and have higher
neuroticism scotres than men’'.

Although the cross-sectional design of the present
study precludes drawing meaningful conclusions
regarding the cause and effect relationships for the
associations between self-rated health, objective
health and neuroticism, particularly for the type and
analyses presented in the study, it can be confirmed
that they are influenced by shared genetic vatiables®.
Evidence points to a genetic overlap between
neuroticism and objective health conditions such
as coronary heart diseases, smoking and high Body
Mass Index (BMI)~

The present study has several limitations. The
first involves the fact that the variables were assessed
based on self-report, introducing a risk of memory,
social desirability and comprehension bias. Secondly,
although the rate of attrition was not sufficiently high so
as to weaken the data, fewer sample losses would have
been more desirable. Thirdly, the long period elapsed
between baseline and follow-up may have contributed
to the losses observed. Lastly, it is important to note
that the lack of reliable psychometric data for the
Brazilian version of the neuroticism scale weakens
the conclusions somewhat, since no parameters are
available to judge whether the respondents deal with
the items and scale in a uniform manner.

Nevertheless, conducting a study that involved the
neuroticism variable was valid in drawing attention
to aspects relevant in the diagnosis and management
of chronic pain, disability, and depression that are
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often overlooked in older patients. Another strength
of this investigation was the application of path
analysis using the structured equations modeling, a
modality of multivariate analysis acknowledged as
an important tool for promoting advances in theory.
The fact the study centered on a sample of oldest old
(>70 years) puts it in step with the sociodemographic
and economic needs of Brazilian elderly, constituting
a valuable contribution in addressing the problems
of the population.

CONCLUSIONS

The study showed the mediating role of
neuroticism in the relationship between chronic
pain, multimorbidity, depression and self-rated health
in community-dwelling older adults.

Understanding the determinants and correlates
of self-related health can help professionals involved
in the area of aging to prioritize strategies aimed
at promoting health and implementing effective
interventions. Furthermore, optimistic attitudes
towards objective health, perceptions and more
positive beliefs can help individuals better maintain
or improve their subjective health status and
establish strategies to optimize the physical and
mental health conditions of older individuals. In
this respect, intervention strategies which reduce
levels of neuroticism can help older adults prevent
the negative effects of subjective health, given that
self-rated health is an important tool for promoting
the health of this population.

Objective and subjective health should be analyzed
while taking into account level of neuroticism, since
older individuals who exhibit high neuroticism rate
their health as poor. This study is relevant in the
area of human aging given the importance of multi-
dimensional assessment of older individuals, serving
to help Geriatric and Gerontology professionals
devise better health promotion and intervention
strategies.

Edited by: Marquiony Marques dos Santos
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Diabetes mellitus in older adults, prevalence and incidence: results of

the FIBRA study

Priscila Maria Stolses Bergamo Francisco'

Abstract

Odbyjective: to estimate the prevalence and incidence of diabetes mellitus in a retrospective
cohort of older adults, identify the main factors associated with the disease for both
periods 2008-2009 and 2016-2017 and describe the prevalence of diabetes according to
overweight status. Mezhod: a retrospective longitudinal study with 442 community-dwelling
older adults (265 years old) participating in the FIBRA study (baseline 2008-2009 and
follow-up 2016-2017) in Campinas and Ermelino Matarazzo (Sio Paulo State). Prevalences
were estimated and associations were verified using Pearson’s chi-square test or Fisher’s
exact test (»<0.05). Crude and adjusted prevalence ratios for sex, age and education were
also estimated using Poisson regtression. Res#/ts: the prevalence of diabetes mzellitus increased
from 21.95% to 27.46% in nine years (p=0.001), and the incidence was 5.51%. At baseline,
the prevalence was higher among older adults who were overweight and had a worse
perception of health. Overweight status remained associated at follow-up, together with
the presence of two or more chronic diseases and the consumption of 3 to 5 snacks/day.
Conclusion: in 2008-2009, one in five older adults had diabetes and, in 2016-2017, this ratio
was about one in four. The importance of being overweight in determining the disease
in both periods is highlighted. Educational interventions, expansion of care coverage,
greater frequency of care and multi-professional assessment that considers comorbidities,

the social and family insertion of the older adult, and their support network are required.
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Diabetes mellitus in older adults

INTRODUCTION

Data on morbidity and mortality from diabetes
demonstrate the importance of the disease as a public
health problem in the world population — globally,
one in five people aged between 65 and 69 years
live with diabetes (about 136 million)'. The number
of individuals over 65 years of age with diabetes is
projected to reach 195.2 million in 2030 and 276.2
million in 2045%°. This progtessive increase is mainly
due to the increase in type 2 diabetes mellitus (insulin
resistance), which represents 90% to 95% of cases
and mostly affects adults and the eldetly*.

Worldwide, the prevalence of diabetes is driven by
a complex interplay of socioeconomic, demographic,
environmental, genetic and behavioral factors.
Growing levels of the adoption of unhealthy lifestyles
(unhealthy diets and a sedentary lifestyle that can
lead to obesity) and progressive urbanization are
largely responsible for the increase in the incidence
and prevalence of diabetes. Chronic complications
or those that develop over a long time may appear in
people with diabetes, especially in older adults, at the
time of diagnosis. In this sense, early detection and

treatment are essential to prevent disability and death’.

For the majority of countries, the greater use
of health services by individuals with diabetes, the
loss of productivity and long-term care required to
treat their chronic complications (kidney failure,
heart problems, diabetic foot, among others)
represents an expense between 5 and 20% of
total health expenditure, and a major challenge
for health systems’. In Brazil, in 2018, the Unified
Health System (SUS) expenses on hospitalizations,
outpatient procedures and medications corresponded
to 30% for diabetes (more than BRL 1 billion) and
11% for obesity (more than BRL 370 million). The
costs of obesity as a risk factor for diabetes are
also high®.

In Brazil, the economic*’ and social costs of
diabetes — those attributable to premature mortality,
temporary and permanent disabilities, compromised
quality of life, and feelings of family responsibility
— are expressive both for families and the SUS*".
According to data from the 2019 Pesguisa Nacional de
Saside (PNS) [National Health Survey], about 7.7%
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of the population was diagnosed with the disease
(12.3 million people) and 80.0% reported medical
assistance in the preceding year, which corresponds
to 9.7 million people. It is worth noting that 66.5%
received care within the public health network
(SUS), with half of all consultations carried out at
health centers throughout the country®. Data on the
prevalence of diabetes in population subgroups are
frequent, though estimates of the incidence of the

disease are reported less in the national literature.

Although aging is not synonymous with illness,
in older adults there is an increase in clinical-
functional vulnerability and predisposition to
chronic non-communicable diseases (NCDs)’.
Regarding the prevalence of diabetes in Brazilian
older adults, PNS data from 2013 and 2019 indicated
17.7% and 19.9%, respectively, for the age group
65 to 74 years old, while for those 75 years of age
and over, the values were 19.5% and 21.1%, with
no significant increase between these surveys'®'".
The prevalences observed in population-based
studies make deeper analyses of the importance
of chronic complications resulting from diabetes
possible, while also indicating the magnitude of the
disease burden for older adults, family members,

health services and for society as a whole*.

In the United States, a survey of adults aged 20
years or older (n=58,186) identified higher prevalence
of type 2 diabetes in males, in individuals with lower
levels of education and family income, in those who
were overweight, and in older adults (age =65 years
old), in whom prevalence reached 18.2%'2. In the
population-based longitudinal study on older adults
known as EpiFloripa, the prevalence of diabetes
was 22.1%, higher in older adults who had no
formal education, in those who studied between 5
and 8 years versus =12 years, and in those whose
waist circumference increased and who had arterial
hypertension”. A study conducted in the city of
Vigosa, MG, on 621 older adults (aged 60 to 98 years
old) determined a prevalence of 22.4% of diabetes
and that occurrence was higher in women, in those
with worse perception of health, with a history of
hypertension, with dyslipidemia, and with abdominal
obesity; education level was inversely associated

with disease'.
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As a measure of disease frequency, new cases
(incidence) of diabetes in older adults estimate the
average risk of this population acquiring the disease,
while also constituting a parameter for evaluating
the impact achieved by prevention measures®. In
addition, identifying risk factors associated with
the disease enables the finance strategies for health
promotion and prevention, at the individual and
collective levels, in order to reduce the burden of
diabetes regarding the for the SUS, the individual
and society. The objectives of this study were to
estimate the prevalence and incidence of diabetes
mellitus in a retrospective cohort of older adults, to
identify the main factors associated with the disease
in two periods, 2008-2009 and 2016-2017, and to
describe the prevalence of diabetes according to
overweight status.

METHODS

A retrospective longitudinal study on older adults
aged 65 years and over, was conducted using baseline
(2008-2009) and follow-up (2016-2017) data from
the FIBRA study in Campinas, SP, and Ermelino
Matarazzo, a subdistrict of the city of Sdo Paulo, Brazil.

At baseline, 90 urban census tracts in Campinas
and 62 in Ermelino Matarazzo were selected through
simple sampling, for which samples for the population
of men and women by age were estimated: 900 older
adults in Campinas and 384 in Ermelino Matarazzo".
In the follow-up (2016-2017), recruitment began
with lists of household addresses registered in the
baseline databases, which were visited the recruiters
to carry out data collection. In both cities, up to
three attempts were made to locate the participant
and confirmation of deaths and information on the
deceased were obtained from a family member and/
or an acquaintance or neighbour of the older adult.

In this study, we considered older adults who
were present at baseline and at follow-up, and who
answered the question on the medical diagnosis
of diabetes (n=442). For the analysis of factors
associated with diabetes in older adults, the following
variables were considered:

*  Sociodemographics: sex (female or male), age group
(65 to 69, 70 to 79 and 80 years old or over),
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education in years of study (0, 1 to 4 and 5 or
more), and living arrangements (alone, with a
partner, or with children/others).

*  Number of chronic diseases and depressive symptoms:
the number of diseases (0 to 1, 2 or more) was
obtained through self-reporting by older adults
regarding previous diagnosis of the following
chronic diseases/conditions: systemic arterial
hypertension, heart disease, stroke/ischemia,
cancer, arthritis or rheumatism, depression,
lung disease, and osteoporosis (yes or no). The
Brazilian version of the Geriatric Depression
Scale (GDS-15), composed of 15 dichotomous
items (yes or no) was applied and a cutoff point
of 26 was adopted for screening older adults with
depressive symptoms'.

*  Overweight status and health-related behaviors: the waist-
to-height ratio (WHR) was used to classify the older
adults as overweight, calculated by measuring waist
circumference divided by height, in centimeters.
WHItR values were categorized according to cutoff
points defined for male and female older adults:
WHItR values 20.58 were considered indicative
of being overweight'’; smoking (never smoked,
ex-smoker, smoket); and consumption of alcohol
(non-drinket, 1 to 4 times/month, >2 times/
week). Physical activity was assessed through
physical exercises and active sports performed
during leisure time, extracted from the Brazilian
version of the Minnesota Leisure Time Activity
Questionnaire, consisting of 16 items'®. The
purpose was to investigate whether the older adult
practiced the activity or not (yes or no), how many
times a week and how many minutes per session.
Then, the absolute intensities were calculated in
metabolic equivalents'; after which the total was
classified into quintiles, according to sex. Older
adults located in the 1% quintile of the distribution
obtained were considered inactive in the context
of leisure time activities.

*  Snacks (follow-up): assessed through the question,
“How many snacks between meals do you have
per day?”, scored as 0 to 1, 2, and 3 or more.

Descriptive statistics (mean, standard deviation
and proportion) were used to characterize the
older adults in terms of age and sex at baseline and
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follow-up. The prevalence of diabetes at baseline
and follow-up was estimated and its association with
the variables considered in the study was verified
using Pearson’s chi-square test or Fisher’s exact
test, considering a significance level of 5%. Next,
crude and adjusted prevalence ratios for sex, age and
education (characteristics related to the occurrence
of chronic noncommunicable diseases and the use

202t

of health services) were estimate using Poisson

regression with robust variance.

The frequency (exact and confidence interval,
95%CI) of older adults with diabetes was also
verified, according to overweight status (yes or
no). Considering the losses during the interval,
the non-response pattern was initially analyzed
and, later, a fully conditional method of multiple
imputation, involving five imputations and the

following predictor variables were performed: age,

sex, education, diabetes, hypertension and overweight

status at baseline to recompose missing data.

The FIBRA study projects were submitted and
approved by the Research Ethics Committee of
the State University of Campinas, under protocol
numbers CAAE - 39547014.0.1001.5404 (baseline)
and 49987615.3.0000.5404 and 92684517.5.1001.5404
(follow-up). All the older adults were informed
regarding the research objectives, procedures and
their rights, and signed a term of free and informed

consent.

RESULTS

The criteria used to select the older adult
participants in this study are shown in Figure 1
(n=442).

Figure 1. Sample selection flowchart. FIBRA study, Older adults, Campinas and Ermelino Matarazzo, SP, Brazil.
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At baseline and follow-up, the mean age of the
older adults was 72.07 (£5.12) and 80.62 years old
(£4.69), respectively, and 67% were women. For
the entire group of older adults, disease prevalence
increased (p=0.001) from 21.95% (0=97) to 27.46%
(n=121) between assessments, with an incidence
of 24 cases of diabetes (5.51%) during this follow-
up period. Table 1 presents the results for the
occurrence of the disease at baseline and at follow-
up, according to the variables considered in the
study. At baseline (2008/2009), higher prevalences
were observed among older adults who were
overweight (p<0.001) and who rated their health
worse (p=0.005). At follow-up, in addition to being

overweight (p<<0.001), the presence of two or more
chronic diseases (p=0.038) and the consumption of
snacks/day (p=0.015) were associated with diabetes
(Table 1).

Atbaseline, the prevalence of diabetes was higher
among older adults who were overweight (PR=1.99;
95%CI: 1.36-2.91) and worse perception of health
(PR=1.80; 95%Cl1%: 1.15-2.80). Overweight status
remained associated at follow-up (PR=1.47; 95%CI:
1.05-2.06), together with the presence of two or more
chronic diseases (PR=1.60; 95%CI: 1.12-2.28) and
the consumption of 3 to 5 snacks/day (PR=2.01;
95%CI: 1.36-2.96) (Table 2).

Table 1. Characterization of the sample and prevalence of diabetes in older adults (= 65 years) according to
sociodemographic variables, health status, self-rated health, lifestyle, and consumption of snacks. FIBRA study,
Older adults, Campinas and Ermelino Matarazzo, SP, Brazil, 2008-2009 and 2016-2017.

i 2008-2009 2016-2017

Variables
n (%) Prevalence (%) n (%) Prevalence (%)

Sex p=0.925" p=0.380
Male 143 (32.4) 21.7 143 (32.4) 30.7
Female 299 (67.6) 221 299 (67.6) 26.1
Total 442 21.9 442 274
Age group (in years) »=0.106" p=0.696"
65 to 69 163 (36.9) 25.1 - -
70 to 79 239 (54.1) 217 187 (42.3) 28.3
80 or over 40 (9.0) 10.0 255 (57.7) 26.7
Education (in years) p=0.125 p=0.065°
0 71 (16.1) 31.0 61 (13.8) 34.4
1-4 265 (59.9) 20.7 264 (59.7) 29.2
5 or more 106 (24.0) 18.9 117 (26.5) 19.7
Living arrangements p=0.903 p=0.926°
Alone 06 (15.0) 19.7 78 (17.8) 28.2
With a partner 239 (54.3) 22.2 196 (44.9) 26.5
With childten/others 135 (30.7) 222 163 (37.3) 28.2
Overweight p<0.001° p=0.012*
No 226 (51.1) 14.2 184 (42.1) 21.2
Yes 216 (48.9) 30.1 253 (57.9) 32.0
Number of chronic diseases p=0.292" p=0.038"
Oorl 161 (36.5) 19.2 163 (38.1) 221
2 or more 280 (63.5) 23.6 265 (61.9) 313
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Continuation of Table 1

) 2008-2009 2016-2017

Variables
n (%) Prevalence (%) n (%) Prevalence (%)

Self-rated health p=0.005" p=0.059"
Very good/Good 193 (43.9) 16.6 190 (53.4) 221
Regular 176 (40.0) 227 139 (39.0) 30.2
Poot/Vety poor 71 (16.1) 35.2 27 (7.6) 40.7
Depressive symptoms p=0.061" p=0.065"
No 358 (81.0) 20.1 292 (82.0) 247
Yes 81 (18.4) 29.6 64 (18.0) 35.9
Smoking p=0.224 p=0.746"
Never smoked 255 (57.7) 19.6 145 (42.3) 26.9
Ex-smoker 145 (32.8) 234 187 (54.5) 26.7
Smoker 42 (9.5) 309 11 (3.2) 36.4
Alcohol consumption’ p=0.770" p=0.231"
Non-drinker 292 (66.8) 229 231 (65.5) 28.6
1 to 4 times a month 103 (23.6) 204 88 (24.9) 26.1
> 2 times a week 42 (9.0) 19.0 34 (9.6) 14.7
Practice of leisute-time physical activity™ p=0.666" p=0.318"
Active 281 (63.7) 213 165 (46.5) 24.2
Inactive 160 (36.3) 231 190 (53.5) 28.9
Number of snacks/day™ - - p=0.015
Oto1 - - 206 (47.0) 223
2 - - 165 (37.7) 28.5
3t05 - - 67 (15.3) 40.3

*Pearson’s chi-square p-value: in bold p<0.05; " Fishet’s exact test p-value; Loss of information (n = 89); * Measures not compatable at baseline
and follow-up (n=355); *" Evaluated at follow-up only.

Table 2. Crude, sex-adjusted and age-adjusted prevalence ratios for diabetes in older adults (265 years old),
according to the year of study. FIBRA study, Older adults, Campinas and Ermelino Matarazzo, SP, Brazil, 2008-

2009 and 2016-2017.

Variables

2008-2009 Crude PR*(95%CI) Adjusted PR (95%CT)
Sex

Male 1 -

Female 1.02 (0.70 - 1.49) -

Age group (in years)
05 to 69

70 to 79

80 or over
Education (in years)
0

1-4

5 or mote
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1
0.86 (0.60 - 1.24)
0.40 (0.15 - 1.05)

1
0.67 (0.44 - 1.02)
0.61 (0.36 - 1.03)

to be continued
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Continuation of Table 2

Zgggbzlgso 0 Crude PR® (95%CI) Adjusted PR® (95%CI)
Overweight

No 1 1

Yes 2.12 (145 - 3.11) 1.99 (1.36 - 2.91)
Self-rated health

Very good/Good 1 1

Regular 1.37 (0,90 - 2.08) 1.25 (0.82 - 1.89)
Poot/Very poot 2.12 (1.36 - 3.32) 1.80 (115 - 2.80)
Variables

2016-2017

Sex

Male 1 --

Female 0.87 (0.63 - 1.19) -

Age group (in years)
65 to 69 1
70 to 79

80 or over

Education (in years)

0.94 (0.69 - 1.28) -
0.28 (0.23 - 0.36) -

0 1

1-4 0.85 (0.57 - 1.26) -

5 or more 0.57 (0.34 - 0.95) --

Overweight

No 1 1

Yes 1.51 (1.08 - 2.10) 1.47 (1.05 - 2.06)
Number of chronic diseases

Oorl 1 1

2 ot more 1.42 (1.01 - 1.99) 1.60 (1.12 - 2.28)
Number of snacks/day*

Oorl 1 1

2 1.27 (0.90 - 1.81) 1.30 (0.90 - 1.86)
3to5 1.80 (1.22 - 2.66) 2.01 (1.36 - 2.96)

* Crude PR (95%CI): Crude prevalence ratio and 95% confidence interval. ® Adjusted PR (95%CI): prevalence ratio adjusted for sex, age and

education and 95% confidence interval. *Evaluated at follow-up only.

Figures 2a and 2b show the prevalence of
diabetes and the distribution of older adults
with diabetes, according to overweight status
for 2008-2009 and 2016-2017 data. A higher
frequency of those overweight was observed in
both periods, with maintenance of the pattern
observed (roughly twice as many). It is worth
highlighting that, through multiple imputation,
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the prevalence of diabetes was 30.28% (95%Cl:
27.40-33.15), statistically similar to the values
observed, considering the losses during the
follow-up period (27.46%; 95%CI: 23.28-31.64).
Regarding overweight status, again no significant
difference was observed: 18.54% (95%CI: 14.89-
22.18) and 21.76% (95%CI: 19.17-24.34) for data
without and with multiple imputation, respectively.
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Figure 2a. Prevalence of diabetes, according to overweight status. FIBRA study, Older adults, Campinas and

Ermelino Matarazzo, SP, Brazil, 2008-20009.

Figure 2b. Prevalence of diabetes, according to overweight status. FIBRA study, Older adults, Campinas and

Ermelino Matarazzo, SP, Brazil, 2016-2017.

DISCUSSION

The results obtained in this study showed that
in 2008-2009, one in five older adults had diabetes,
while in 2016-2017, this ratio was around one in
four. For the entire period (average of 9 years) the
disease incidence in older adults was 5.51%. Worse
perception of health and overweight status were
associated with diabetes in older adults at baseline;

at follow-up, the latter remained associated, together
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with the presence of two or more chronic diseases

and the consumption of 3 to 5 snacks/day.

Regarding prevalence, similar data were observed
for older adults from Florianépolis, SC, (age =60
years old) in 2009-2010 (22.1%; 95%CI: 20.1-24.1)
during the EpiFloripa study; in relation to disease
incidence, after a mean of four years follow-up,
8.3% (95%CI: 6.7-10.3) presented the disease'.
Data from the 2013 PNS showed that the mean age




Diabetes mellitus in older adults

at diagnosis of diabetes was 58.5 years old among
older adults aged =65 years, and about 75% had
received a medical diagnosis before reaching this
age®. This highlights the importance of preventing
its occurrence (primary) and, for those affected,
its acute and chronic complications (secondary),
considering the prolonged course of diabetes mellitus
— in this study, the average age of the older adults
with diabetes was 71.36 and 80.31 years at baseline
and follow-up —, and the presence of multimorbidity,
which directly reflects the greater demand for health
services "%,

Self-rated health (SRH) is an important indicator
to identify people at higher risk of adverse events,
such as mortality and functional disability. A study
that used the EuroQol (VAS EQ) to investigate
SRH as an independent predictor of vascular
events and complications in individuals with type
2 diabetes determined, after controlling for clinical
risk factors, that a higher self-rated health score
(VAS EQ) >10 points) was associated with 6% and
22% lower risks of vascular events and diabetes
complications, respectively*. SRH is characterized
as a comprehensive health status screening tool
and provides important information regarding the
magnitude of the disease’s effects on the individual®.
In this study, worse SRH was associated with diabetes
at baseline, but not at follow-up. It is important to
consider that the increase in chronological age at
follow-up (at baseline, the older adults were already
65 years old) may produce overestimated positive
evaluations as a result of psychological adaptation,
resulting from downward social comparison
processes, that is, older adults may feel higher
satisfaction than their contemporaries when they
perceive themselves as having better health status,
even with chronic conditions like diabetes®.

In this study, overweight status was associated
with diabetes at baseline and follow-up. The literature
shows a relation between being overweight and
diabetes regardless of the indicator used'*!**>*".
In older adults, in addition to obesity, aging itself
is associated with greater infiltration of fatty
tissue in the muscles and liver, which is related to
insulin resistance and glucose intolerance. Several
anthropometric indices are used to diagnose being
overweight*’. It is important to highlight that the
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waist-to-height ratio, the indicator used in this study
to determine overweight status, is recognized as the
best anthropometric marker in relation to other
indices (body mass index, waist circumference, and
waist-to-hip ratio)®, because in addition to showing
better prediction of cardiometabolic risk factors,
the adjustment for height enables the definition of a
single threshold applicable to the general population,
regardless of age, sex or ethnicity™.

Among the diseases considered by the FIBRA
study, both arterial hypertension and heart disease
have risk factors in common, particularly being
overweight or obese, which are associated with
other chronic non-communicable diseases, including
diabetes’. Furthermore, in this study, about 85%
of the older adults with diabetes presented arterial
hypertension, which is a morbidity and, at the same
time, a risk factor for other diseases™. It is important
to consider that at follow-up, the mean age of the
older adults evaluated was 80.62 years old, increasing
the risk of the incidence of chronic diseases and
multimorbidity, which was also associated with a

higher occurrence of diabetes.

In this research, the prevalence of diabetes
was twice as high in older adults who consumed a
greater number of snacks per day (3 to 5 »s 0 to 1).
According to the Brazilian Society of Diabetes, food
plans for people with diabetes should consider the
consumption of five to six meals a day, the three main
ones (breakfast, lunch and dinner) and another two
or three consisting of snacks, aimed at promoting
satiety’. However, the quality of food consumed in
snacks is essential to prevent body weight gain and

maintain glycemic control.

The Protocolo de Uso do Guia Alimentar para a
Populagio Brasileira [Protocol for Using the Food
Guide for the Brazilian Population] for older
adults recommends the consumption of 7 natura ot
minimally processed foods, including fresh or dried
fruits, oilseeds, tapioca, milk and natural yogurt, and
that the consumption of ultra-processed foods, such
as cookies/biscuits, packaged breads, sausages, juice
boxes/soft drinks, including those with nutritional
claims of “high in fiber”, diet or light, should be
avoided®. An intervention study identified that more

frequent food consumption (6 »s 3 meals/day), in
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smaller amounts, improved glucose concentrations,
glycemic control, reduced the sensation of hunger and
the desire to eat in obese individuals, and promoted
body weight stability **. The results obtained in this
study suggest that FIBRA participants prioritized
the consumption of ultra-processed foods as snacks,
and indicated the need for actions to promote healthy
eating practices.

Diabetes mellitus remains asymptomatic for many
years, resulting in delayed diagnosis and sometimes
accompanied by micro and macrovascular systemic
complications (cardiovascular diseases, peripheral
neuropathy, retinopathy and nephropathy). For
this reason, primary care plays an important role in
the control of risk factors (unhealthy eating habits,
sedentary lifestyle, and obesity), health education,
screening and eatly diagnosis, monitoring, glycemic
control, and adequate treatment. From this perspective,
disease- and age-specific management, knowledge
concerning the risks inherent to poor adherence to
treatment and encouragement of self-care are tools
that contribute to better control of diabetes and to a
reduction in the use of health services**.

This study provides data on the occurrence
of self-reported diabetes in older adults — 70
and 80-year-olds — residing in the community.
Participants in the FIBRA study are a sample of
older adults without cognitive impairment, with
better physical, emotional and cognitive status, who
attended public spaces for data collection®, which
may have introduced a selection bias that reflects in
the underestimation of the condition studied. With
regard to the occurrence of diabetes, both the best
conditions at baseline and the length of follow-up
(around 9 years) may have influenced the magnitude
of risk (incidence) over this period. Particularly in
relation to the variable use of alcohol, there was a
loss of information during follow-up (which could be
different if related to exposure), making it impossible
to assess the differences between the prevalences.
In relation to the variable the practice of leisure-
time physical activity, the measurements were not
comparable at baseline and follow-up.

Regarding the care of older adults with
diabetes, qualified listening, expanded clinical
care — understanding the importance of nutritional
guidance that considers socioeconomic conditions
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and living arrangements, in addition to drug
treatment — and the recognition of older adults as
the main agent in the health-disease-care process,
and their autonomy in relation to its treatment,
according to Baade and Bueno, constitute:

powerful strategies to understand living and
dealing with diabetes as a unique shared process
between patients and health professionals, where
the disease is a part of life and not life a part of
the disease®.

CONCLUSION

The results obtained in the study showed an
increase in the prevalence of diabetes among older
adults and the importance of being overweight
in determining the disease, in both periods. The
presence of two or more chronic diseases and higher
consumption of snacks were also related to diabetes.
The findings indicate that older adults with diabetes
require specific care management, which includes
the provision of educational interventions by health
professionals, in addition to expanding care coverage,
with greater frequency of care and multidisciplinary
assessment, and one that considers comorbidities
and other health problems, the social insertion and
living arrangements of the older adult, and their

support network.

In the context of public policies, in addition to
investments aimed at drug treatment and adequate
care for patients, governmental programs and
campaigns are also essential in order to encourage
behavioral changes — the consumption of healthy
foods and physical activity, among others —, that
favor a reduction in the incidence of diabetes mellitus

and its most frequent complications.

Follow-up studies with larger samples, which
include others groups older adults residing in the
community (the bedridden and those presenting
cognitive impairment) and which consider other
predictive variables, could contribute to more
comprehensive estimates of the incidence of the
disease in this age subgroup.

Edited by: Marquiony Marques dos Santos
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Abstract

Odbjective: To estimate the risk represented by the combined conditions of frailty and
depression in relation to mortality in a cohort of older adults in a prospective measure.
Method: Prospective cohort study derived from baseline (2008/2009) and follow-up
(2016/2017) measurements of the FIBRA Study - Polo Unicamp. Data from 739 older
adults (67,2% female; 73,1+5.87 years) living in two urban centers in the state of Sao
Paulo (Brazil) were analyzed to examine survival curves and to estimate mortality risk.
The analyzes included four conditions resulting from the combination of depression
(presence x absence of symptoms) and frailty (frail x robust) and the covariates sex,
age, education, cognitive performance and comorbidities. Resu/ts: The percentage of
deaths was 25.7%. There were significant differences between the survival curves
regarding the combinations between frailty and depression. Male sex, age over 75 years,
low education, low cognitive performance and the combinations “depression-robust”,
“depression-frail” and “no depression-frail” presented independent risks for mortality.
In the multivariate model, the highest risks were given, respectively, by older ages, the
combinations “depression-robust”, “depression-frail”, “no depression-frail”’, male sex and
lower cognitive performance. Conclusion: Combinations between frailty and depression
can result in differences in survival and mortality among older adults. In the nine-year
period, depression proved to be the ordering variable of the groups in relation to risk
estimates, even in the presence of important covariates. Investments in the prevention
of both syndromes and their associations may result in a decrease in mortality in older

people from general causes.
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Frailty, depression and mortality

INTRODUCTION

Since the proposition of a characteristic phenotype
of frailty in older adults', it has been recognized that
associations between this syndrome and the presence
of depressive symptoms have important effects on
clinical management and lead to different impacts
on quality of life and on the risk of morbidity and
mortality in older adults®’. There is evidence that
both conditions are associated with greater functional
dependence, cognitive impairment, greater use of
health services and risk of institutionalization®*®.
However, a smaller number of investigations have
been devoted to the effects resulting from the
associations between different combinations of frailty
and depression on the mortality of older adults in

prospective surveys'.

Meta-analysis strategies applied to recent studies
have suggested that there is a prevalence of 38.6%
of depression among frail older adults and a 40.4%
prevalence of frailty in depressive older adults®. The
possibility of shared pathophysiological factors, such
as inflammatory markers, and antecedent conditions
of a psychosocial nature, are considered in the
production of common manifestations between
the syndromes’. Older adults with depressive
symptoms present complaints that, in addition to
changes in mood, physical and cognitive disposition
and social withdrawal, coincide with the criteria for
identifying frailty associated with reports of fatigue,
unintentional loss of body mass, and low physical
activity levels, gait speed and handgtip strength®'".

Both frailty and depression represent risks
for mortality, according to evidence generated by
examining each of these conditions separately or
by statistically controlling for the presence of the
othet'. A meta-analysis study showed an increase
in all-cause mortality, attributed to frailty, a higher
risk among frail older adults than among pre-frail
and robust older adults, and greater risks for males'?.
These results were interpreted as indicators of the
progression of the syndrome and its reflexes on the
reduced availability of resources to maintain the

integrity of the organism, culminating in death".

The increased risk of mortality attributed to
depression in the general population reveals more
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heterogeneous evidence resulting from the variety
of measurements and criteria used and from the
peculiarities of the presentation of this condition
at different stages of life®. Differences in age, sex,
health behaviors, comorbidities, functional and
cognitive impairments, and intensity and duration of
depressive symptoms can act as potential moderators
of the outcome of death'. However, in a review
and meta-analysis of prospective cohort studies
with older adult samples, Wei et al.”” estimated that
depression increases the risk of all-cause mortality by
34% and of specific mortality from cardiovascular
diseases by 31%.

Chang et al® reported results from the combination
of frailty (measured as accumulation of functional
deficits) and depression over time (18 years). Frail
and depressed older adults showed a lower chance for
the remission of depressive symptoms. This profile
also presented a higher probability of mortality
when compared with frail, non-depressed older
adults. Ruiz-Grao et al.” compated the proportional
hazards represented by six different combinations
of presence or absence of depression and frailty at
baseline to mortality recorded over a subsequent 10-
year period. After adjusting for sociodemographic
variables, institutionalization, comorbidities and
polypharmacy, only the combination of depression
and pre-frailty represented a risk of death in the
period under study.

In order to obtain and explore evidence from a
sample of Brazilian older adults, this study sought
to estimate the risk for mortality represented by
different combinations of depression and frailty in
a cohort of older adults. The covariation of these
combinations with sociodemographic characteristics,
cognitive performance, and number of diseases at
baseline in relation to the outcome of death recorded

at follow-up was considered.

METHODS

A prospective cohort study developed from data
derived from baseline (2008/2009) and follow-up
(2016/2017) surveys from the Frailty Profile of
Elderly Brazilians (FIBRA UNICAMP) study.
This is a multicenter study, with a baseline sample
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composed of older adults living in seven Brazilian
cities”’, which prospectively followed cohorts from
two of these locations (Campinas and the subdistrict
of Ermelino Matarazzo, Sao Paulo, Brazil) in
a follow-up survey. At the time of the first data
collection, Campinas (SP; human development index
HDI= 0.852) had a general population of 1,083,113
inhabitants, 11.5% of which were people aged 65
years old and over. The sub-district of Ermelino
Matarazzo (HDI= 0.730), located in the east of the
city of Sdo Paulo (SP), had 207,509 inhabitants, 10.8%
of which were people aged 60 years old and over.
Based on standardized protocols, the study aimed to
investigate the frailty conditions of urban older adults
residing in the community (not institutionalized).
and the relationships between this condition and
sociodemographic, psychosocial, health, and
functionality variables. The study also obtained
and recorded information concerning deaths that
occurred between baseline and follow-up.

Baseline data were collected in 2008/2009, by
recruiting older adult females and males, 65 years old
or over, with different sociodemographic conditions,
who resided in randomly selected census tracts. The
older adults were invited to attend community service
locations (primary health care units, community
centers, parish halls and clubs) to be evaluated
by trained interviewers. At the time, those who
presented severe cognitive or physical deficits that
made their participation unfeasible or difficult were
not included in the study.

A total of 1,284 older adults living in the city
of Campinas (n=900) and in the sub-district of
Ermelino Matarazzo (n=384), in the city of Sao

Rev. Bras. Geriatr. Gerontol. 2022;25(5):6210225

Paulo participated in the baseline study. The samples
were selected by means of a simple drawing of urban
census sectors in the two locations (90 in Campinas
and 62 in Ermelino Matarazzo), for which quotas
of men and women aged 65 to 69, 70 to 74, 75 to
79 and 80 years old or over, representative of the
older adult population, in 2007, plus 25% to cover
possible losses.

In the follow-up survey, conducted in 2016/2017,
trained researchers returned to the households
registered in the database at baseline. All the older
adults who consented to participate responded to the
Mini Mental State Examination (MMSE) cognitive
screening test, adopting the criteria by Brucki et
al.”® to define the cut-off scores. Older adults who
scored below the criterion for their level of education
responded only to the cognitive assessment, physical
assessment and frailty items. Questions concerning
health, functionality and psychosocial variables
were answered by a family member. In the case
of death of the older adult, a family member was
invited to answer a questionnaire about signs and
symptoms, and chronic non-communicable diseases
in the last year of life and about the circumstances
of their death.

In the follow-up study, 549 older adults were
located and interviewed at home, among which 130
were helped by a family member, given the fact
that they scored below the MMSE cut-off score.
Another 192 had died and 543 were not located,
refused to participate, abandoned the interview, were
excluded by research criteria or were not interviewed
because their place of residence posed risks to the
interviewers’ safety (Figure 1).
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Figure 1. Flowchart of the composition of the FIBRA Study sample at baseline and follow-up survey. FIBRA
Study, Older adults, Campinas and Ermelino Matatazzo, SP, Brazil, 2008/2009 and 2016/2017.

As shown in Figure 1, the 1,284 participants in
the baseline measurements of the FIBRA Campinas
and Ermelino Matarazzo Study, both located in
the State of Sdo Paulo, were considered eligible for
this study. Of this total, data were collected and
analyzed from 549 older adults located at their
former addresses, and from 192 deceased older
adults whose data concerning their last year of life
and the circumstances of their death were informed
by a family member. These data were verified and
confirmed by the death certificate of each deceased
older adult and by consulting the Sistemza de Informagio
sobre Mortalidade (SIM) [Mortality Information
System] of the municipality of Campinas. It was
not possible to access SIM data for the subdistrict
of Ermelino Matarazzo.

Rev. Bras. Geriatr. Gerontol. 2022;25(5):6210225

Variables and measurements

The outcome of interest in this study was the
occurrence of death from all causes, for the period
between the baseline and follow-up surveys. The
date of death was recorded to calculate survival

during the period.

The presence of depression in the cohort was
identified by applying the Geriatric Depression
Scale-15 (GDS-15)", determined as obtaining any
score below 6 (>5 points) at baseline.

Frailty was identified by measurements of the five
frailty phenotype criteria, as described by Fried et

al.. According to the authors, individuals who meet
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one or two of the following criteria are considered
pre-frail and those who meet three or more criteria
are considered frail. Individuals that do not meet

any of these criteria are considered robust:

1) Unintentional weight loss equal to or greater than
4.5 kg or 5% of body weight in the previous year,
considering the sex of the older adult;

2) Fatigue, assessed by two items that correspond
to this complaint on the CES-D (Center for
Epidemiological Studies-Depression) screening
scale. The criteria for frailty are the answers
“always” or “most of the time” as the frequency
of occutrence of fatigue to any of the two items®;

3) Low hand grip strength, in kilogram-force,
measured with a portable hydraulic dynamometer
in the dominant hand?' (Jamar® - Lafayette
Instruments, Lafayette, Indiana, United States),
over three attempts, with means adjusted for sex
and body mass index (BMI). Older adults with
a mean below the 1% quintile of the distribution
score for frailty;

4) Physical activity level, assessed by self-reporting
of physical exercise and housework performed
in the preceding seven days, according to the
items in the Minnesota Leisure Time Activities
Questionnaire* with means adjusted for sex.
Older adults with a mean below the 1" quintile
of the distribution score for frailty;

5) Slow gait speed indicated by the average time
taken to walk a distance of 4 m three times, on
a level floor, at their normal pace, with means
adjusted according to sex and height®. Older
adults with a mean above the 80" percentile of

the sample score for frailty.

As covariates of the relationships between frailty,
depression and mortality, the following information

derived from baseline measures were selected:

a) Sociodemographic variables: sex, male or female;
age, <75 years old, 75-79 years old, =80 years
old; and education, number of years of formal

education: 0, 1 to 4, 5 to 8, 9 or more;
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b) Chronic diseases: identified by the number of
self-reported diseases based on an inventory of
nine dichotomous items composed of the most
prevalent chronic non-communicable diseases
in the older adult population;

¢) Cognitive performance: estimated by the total
scote on the MMSE™®* with scores ranging from
0 to 30 points and a specific cut-off point for
number of years of education completed.

To describe the sample under study alone, certain
indicators of functional capacity were included, in
this case, the performance of instrumental activities
of daily living (IADLs) in the baseline survey. The
inventory and criteria described by Lawton & Brody*
were used, which involve a list of seven activities of
practical life used to identify independence or total
or partial dependence in their performance.

The FIBRA study baseline and follow-up surveys
were approved by the Research Ethics Committee of
the State University of Campinas (UNICAMP) under
report no. 208/2007, on May 22, 2007, and report
no. 1,332,651, on November 23, 2015. A term of free,
informed consent was signed by all participants in
both surveys. The use of data to conduct this study
was also approved by the aforementioned committee,
under report no. 3,097,048, on December 20, 2018.

The variables of interest were described according
to their percentage distribution and position
measurements (mean and standard deviation). Data
from living and deceased older adults were compared
using the Mann-Whitney and Fishet’s exact tests, due
to the absence of normal data distribution. From
the data on depression and frailty, four categories
of association were generated, derived from the
combinations between absence or presence of
depression and frailty status (robust or frail): 1) no
depression and robust; 2) no depression and frail; 3)
with depression and robust; 4) with depression and
frail. Kaplan-Maier survival curves were determined
and nonparametric log-rank, Gehan-Breslow, and
Tarone-Ware tests were performed to identify
differences between the combined conditions of
depression and frailty. To estimate the mortality risk
for the groups of associations between depression and
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frailty, crude and adjusted Cox proportional hazards
models were used, considering their covariation with
sociodemographic variables (sex, age and education),
cognitive performance and comorbidities. The
significance level for the tests was 95% or p<0.05.

RESULTS

The sample was characterized by a higher
percentage of female participants (67.2%), aged
between 65 and 74 years (64%) with four years of
education or less. The average cognitive performance
on the MMSE was 23.8+4.14 points. There was also a
higher percentage of older adults reporting at least one
chronic disease, but a high degree of the preservation
of functional independence when performing IADLs
in baseline measurements (70.5%).

Considering only the current sample, in the follow-
up survey, 190 deaths (25.7%) were recorded. The
subsample of deceased older adults differed from
the subsample of living participants in terms of
distribution in all the variables of interest, with the
exception of the number of self-reported diseases.

Male sex, aged 80 years old and over, lack of formal

education, greater functional disability, depression
and frailty were present to a greater extent in the
subsample of deceased than in the subsample of living
participants. Compared with participating older adults,
deceased older adults also showed lower mean scores
on cognitive performance and a higher percentage
of older adults who exhibited more unfavorable
combinations of depression and frailty (Table 1).

Figure 2 shows the survival curves (Kaplan-
Maier) corresponding to the combinations of
frailty and depression conditions. The log-rank test
(X?=17.79; gl=3; p<0.001) resulted in significant
differences between them. Measured in months,
the mean survival of the robust and non-depressed
older adults was 116.7+1 months (95%CI =114.8—
1118.5); those without depression and frail was
112.8+0.9 months (95%CI =111.1-114.5); those
with depression and robust was 106.7+3.9 months
(95%CI1=98.5—113.8); and those with depression and
frail was 110.7+1.3 months (95%CI =108.1-113.3).
The Gehan-Breslow (X?*=13.83; gl=3; p=0.003) and
Tarone-Wade (X*=14.74; ¢l=3; p=0.002) tests also
showed differences between the combined conditions
of frailty and depression. Graphic signs along the
curves refer to the occurrence of assessments.

Table 1. Characterization of the baseline sample and subsamples of participating and deceased older adults
according to sociodemographic variables, number of diseases and functional disabilities, cognition and isolated and
combined conditions of depression and frailty. FIBRA Study, Older adults, Campinas and Ermelino Matarazzo,
SP, Brazil, 2008/2009 and 2016/2017.

o Baseline Follow-up
Sample characteristics —
(N=739) Participants (n1=549) Deceased (n=190) p-valor
n(%) n(%) n(%)
Sex
Female 497 (67.2) 384 (70.0) 113 (59.5) p=0.008*
Male 242 (32.8) 165 (30.0) 77 (40.5)
Age (MEDP) 73.1 (£5.9) 72.3 (£5.3) 75.6 (£6.8) p<0.007**
65-74 years old 473 (64.0) 384 (70.0) 89 (46.8) p<0.001*
75-79 years old 161 (21.8) 112 (20.4) 49 (25.8)
2 80 years old 105 (14.2) 53 (9.7) 52 (27.4)
Education (M£DP) 3.9 (£3.0) 4.3 (£3.8) 3.1 (£3.0) p<0.007**
0 years 140 (19.0) 88 (16.1) 52 (27.4) p<0.001*
1-4 years 428 (58.0) 325 (59.3) 103 (54.2)
5-8 years 103 (14.0) 76 (13.9) 27 (14.2)
2 9 years 67 (9.0) 59 (10.8) 8 4.2)

to be continued
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Continuation of Table 1

o Baseline Follow-up
Sample characteristics —
(N=739) Participants (n=549) Deceased (n=190) p-valor
n(%) n(%) n(%)
MMSE (M+DP) 23.8 (+4.2) 24.5 (£3.6) 22.0 (£5.0) p<0.007**
No. of diseases (MEDP) 2.1 (£1.3) 21 (1.4 2.1 (£1.3) p=0.999**
0 57 (9.7) 45 (10.0) 12 (9.1) p=0.846*
1-2 328 (56.2) 251 (55.5) 77 (58.3)
>3 199 (34.1) 156 (34.5) 43 (32.0)
No. of incapacities (M+DP) 0.6 (£1.1) 0.5 (£1.0) 1.0 (£1.5) p<0.001*+*
0 409 (70.5) 334 (74.5) 75 (56.8) p<0.001*
1-2 121 (20.9) 86 (19.2) 35 (26.5)
>3 50 (8.6) 28 (6.3) 22 (16.7)
Depression (M+DP) 3.5 (£2.8) 3.4 (2.7) 4.2 (£3.0) p=0.011*+*
Yes 121 (20.9) 85 (19.0) 36 (21.7) p=0.032*
No 457 (79.1) 363 (81.0) 94 (72.3)
Frailty status
Pre-frail & Frail 516 (69.8) 365 (66.5) 151 (79.5) p<0.001*
Robust 223 (30.2) 184 (33.5) 39 (20.5)
Combined conditions
No depression-Robust 175 (30.3) 150 (33.5) 25(19.2) p=0.007*
No depression-Frail 282 (48.8) 213 (47.5) 69 (53.1)
With depression-Robust 18 (3.1) 11 2.5) 7 (5.4)
With depression-Frail 103 (17.8) 74 (16.5) 29 (22.3)

* p-value for the Mann-Whitney test comparing values between two groups; ** p-value for comparing means. In bold, significant percentage
differences between subsamples are specified.

Figure 2. Survival curves according to combined conditions of depression and frailty. FIBR A Study, Older adults,
Campinas and Ermelino Matarazzo, SP, Brazil, 2008/2009 and 2016/2017.
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In Table 2, the crude and adjusted risk ratios (HR)
are described for the variables sex, age, education,
cognitive performance, number of diseases, and
combined conditions of frailty and depression.

In the crude analysis, the highest risk ratio for
mortality over time was determined for category age,
with the oldest age group (>80 years) showing the
highest rate compared with the age group 65 to 74
years old. The absence of formal education showed
a risk ratio of 3.59 (95%CI = 1.70-7.56) compared
with older adults with more years of education (>9
years); men showed a risk 33% higher than women.
Compared with the condition “no depression
and robust,” all other combinations represented a
significant risk, the highest was that obtained for the

condition “with depression and robust,” followed
by “with depression and frail,” and “no depression
and frail.” Regarding performance on the MMSE,
the increase in total score by one point represented a
reduction in the risk of death, or increase in survival,
of 11.6%.

The results of the adjusted analysis revealed
that education lost statistical significance. Higher
indices were associated with the age groups >80
years old and 75 to 79 years old, for the condition
“with depression and robust,” followed by “with
depression and frail,” and “no depression and frail,”
and by total score on the MMSE, in which one point
represented a reduction in the risk of death, or an
increase in survival, of 8%.

Table 2. Crude and adjusted Cox regression for overall survival (N=733). FIBRA Study, Older adults, Campinas
and Ermelino Matarazzo, SP, Brazil, 2008/2009 and 2016/2017.

Crude analysis Adjusted analysis

Sample characteristics

HR 95%CI HR 95%Cl
Sex
Female (ref) 1.00 - 1.00 -
Male 1.33 1.01 - 1.78 1.62 113 -2.32
Age
65-74 years old (ref.) 1.00 - 1.00 -
75-79 yeats old 5.53 371-8.23 6.43 3.99 - 10.36
2 80 yeats old 9.96 6.69 — 14.81 8.18 4.82-13.88
Education
2 9 years (ref.) 1.00 - - -
5-8 years 1.86 0.84 —-4.09 - -
1-4 years 1.96 0.96 —4.03 - -
0 years 3.59 1.70 - 7.56 - -
MMSE scote 0.884 0.858 —0.910 0.920 0.870 - 0.974
Number of diseases
0 (tef) 1.00 - - -
1-2 1.21 -0.66 - 2.23 - -
>3 1.04 0.55-1.98 - -
Combined conditions
No depression-Robust (ref.) 1.00 - 1.00 -
No depression-Frail 191 1.21-3.00 1.64 1.02 -2.63
With depression-Robust 4.00 1.72-9.28 3.19 1.37-7.43
With depression-Frail 2.27 1.32-3.90 1.98 114 -3.44

HR, risk ratio for death; Crude analysis: n=543 assessments and n=190 deaths; Adjusted analysis: n=442 assessments and n=128 deaths; 95%CI,
95% confidence interval for hazard ratio; (ref.), reference category.
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DISCUSSION

The results support the hypothesis that different
combinations of frailty and depression in older adults
have different probabilities of mortality over time.
Here, sociodemographic conditions and cognitive
performance contributed to the differentiation in
risk indices.

In Brazil, the prevalence of depression in older
adults, estimated by the application of screening
scales, is 21.0% (95%CI: 18.0-25.0)%, a value similar
to that found in the baseline survey of this study. The
identification of frailty by the phenotype described by
Fried etal.’ requites the fulfilment of specific criteria.
The presence of three or more criteria estimated for
Brazil is 16%, and based on data from the FIBRA
Study in the UNICAMP Pole, 9.1% of frail and
51.8% of pre-frail older adults were observed?. The
combination of pre-frailty and frailty in this study
showed a high percentage of older adults who meet
some of the frailty criteria (69.8%). This percentage
was similar to that reported by Ruiz-Grio et al.” in
Spain (75.6%), though their sample also included
institutionalized older adults.

Frailty and depression screening measurements
in the older adult population are used to determine
different aspects of health, but have the potential
to generate specific association subgroups’. The
results suggested the importance of verifying this
potential based on three forms of analyzing mortality:
percentage distribution based on dichotomous
outcomes, survival curves, and calculating risk ratios.

Concerning the dichotomous outcome, the
subsample of deceased older adults differed from
that of participating older adults, in terms of the
percentage of deaths that occurred for the condition
“no depression and frail”, that s, isolated frailty was
present more often among older adults who died
than among participating older adults.

However, when considering the time of
occurrence of these deaths, the combinations of
conditions revealed different survival trajectories.
Regarding accumulated survival, the condition
“with depression and robust” stood out from the
first months of recorded deaths onwards, and was
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only surpassed by the condition “with depression
and frail,” and later by “no depression and frail,”
by the end of the last third of the period under
study. Different non-parametric tests for comparing
trajectories were used to capture possible biases
in the distribution of deaths over time, given the
long interval between the surveys. The log-rank test
assigns the same weight to associations over time.
In turn, the Gerhan-Breslow test is influenced by
the initial portion and the Tarone-Ware test by the
intermediate portion. All of them confirmed the
differences in the curves of the groups.

To calculate the risk ratios, the condition “no
depression and robust” was used as the reference
for comparisons. The remaining conditions all
presented significant risks independently or adjusted
for covariates. The independent risks identified for
the covariates were advanced age, male sex, and lack
of formal education. An increase in the score for
cognitive performance was associated with a reduced
risk of death. Advanced age, male sex and cognitive
performance significantly and jointly affected the
risk-adjusted calculation represented by the different
combinations.

As expected, advanced age is an independent
indicator of mortality. However, age also acts as
a source of variation for the relationship between

1.28 showed

depression and frailty. A study by Jieta
that the associations between frailty and depression
and their effects on mortality became weaker with
advancing age. The authors suggested that the
performance of adaptive mechanisms of emotional
regulation were more active in older adults, even in

the presence of frailty criteria.

In studies on mortality in older adults with
depression and studies on fra