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Abstract

Objectives: This study aimed to investigate the prevalence of dementia among older
adults from Floriandpolis, in the Southern Region of Brazil.

Methods: Data were originally drawn from the Epifloripa Aging Cohort Study, a rep-
resentative and community-based survey designed to evaluate older people's health.
This cross-sectional study was conducted in two phases: the community-screening
phase, in which the Mini-Mental State Examination and a multifunctional scale were
administered to older subjects and close informants, respectively; and the hospital-
diagnosis phase, when the Cambridge Examination and the National Institute on
Aging criteria were used. Adjustment for screening accuracy was made in order to
estimate dementia prevalence.

Results: Of 1184 subjects evaluated in the community, 243 were screened for the
diagnosis phase, in which 47 were identified with dementia, resulting in a crude
prevalence of 4.5% (95% Cl: 3.241-5.758) and an estimated prevalence of 9.2% (95%
Cl: 7.446-10.954). Dementia was associated with older ages, lower education lev-
els, and the presence of stroke. Mild alcohol use (in comparison with no alcohol use),
community-group practice, internet use and a higher level of physical activity, rather
than education, decreased the odds ratio for dementia. Education was directly associ-
ated with these lifestyle habits.

Conclusions: Prevalence was lower than that in previous studies in the country, and
multivariate analysis reinforced the importance of lifestyle in preventing cognitive dis-

orders in the older population.
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1 | INTRODUCTION

Dementia prevalence throughout the world varies from 2.0%, in the
West Sub-Saharan Africa region, to 8.5%, in Latin America. It has
doubled every 5.5years in North America, Latin America and Asia,
and every 6.7 years in Southeastern Asia and Australasia, and it has
been 19%-29% lower in men than in women.! Indeed, a relevant
meta-analysis on the global prevalence of dementia has affirmed
that low- and middle-income countries are primarily responsible for
the projected increase in the total number of people with dementia
in the next few decades.?

Among developing countries, dementia prevalence tends to be
higher in Latin America and lower in India and sub-Saharan Africa,
with intermediate rates in China.®® While age has a robust effect,
females show a weak predominance; low education is consistently
associated, and Alzheimer's Disease represents 60% of total cases.®
Corroborating these findings, a review of Latin-American studies
intriguingly observed higher rates at younger ages when compared
to those for developed countries and suggested the effect of low
cognitive reserve anticipating dementia symptoms.é’7 Another re-
view of Latin-American and Caribbean countries found higher rates
in women, rural residents, and subjects with low education levels.®

Particularly in Brazil, three recent studies conducted in the most
affluent state, Sdo Paulo, in the Southeastern Region, and using
two different diagnostic criteria and designs (one- or two-phase),
found high dementia prevalence rates (> 60years old), from 12.5 to
17.5%,”* and again higher rates at younger ages and association
with low education. In other words, by using different methods, the
three studies converged and reinforced the findings observed in the
continental region.

On the other hand, it is imperative that the investigation on de-
mentia in the Brazilian population extend beyond the borders of
Sao Paulo state, where almost all clinical and representative prev-
alence studies have been carried out, thus leading to a broader
perspective of how dementia cases are distributed in the country.
This community-based study aimed to investigate the prevalence
of dementia among older adults from Floriandpolis, in the Southern
Region of Brazil, and to examine its distribution in relation to socio-

demographics, clinical variables and habits.

2 | METHODS

2.1 | Population and sampling strategy

Data were drawn from the Epifloripa Aging Cohort Study, a longitudi-
nal community-based epidemiological survey that has evaluated the
health of older people (aged 60years and older) from Floriandpolis,
Brazil, since 2009-2010, when the first wave was conducted. The sam-
pling strategy was published previously.*? Briefly, the cluster-sampling
strategy consisted of two subsequent phases of systematic selection.
Initially, of 420 census tracts, 80 were selected based on the average
monthly income of the family's head. Secondly, 60 households from

each census tract were selected, and all residents aged 60years and
older were invited to participate. According to the 2010 census,*®
Floriandpolis had a population of approximately 400,000 and 10.8% of
those people were aged 60years and older. Of the 1705 older individu-
als evaluated in the first wave, 1488 were eligible for the second wave
(there were 217 deaths). The second wave was carried out from 2013

to 2014, and its data were used in the present study.'?

2.2 | Study design
A two-phase design was applied to estimate dementia prevalence: a

community-screening phase and a hospital-diagnosis phase.

2.3 | Community-screening phase

The community-screening phase used data from the second wave
of the Epifloripa Aging Cohort Study, especially those obtained by
a clinical questionnaire and two instruments, the Mini-Mental State
Examination (MMSE) and the multifunctional scale that assesses ac-
tivities of daily living (ADL) (Multifunctional scale).

MMSE.}1% |t is a well-known global cognitive test. The cut-
off scores in the present study were adapted from previous stud-
ies.?1%15 They were based on years of schooling, as follows: <20
for illiterates; <25 for 1-4years of schooling; <27 for 5-8years of
schooling; <28 for 29 years of schooling.

Multifunctional scale.’ It is administered to a close informant
and assesses functional performance in seven basic and eight instru-
mental ADL, resulting in a classification of absent/mild dependence
in ADL (partial or total disability in 0-3 activities) and moderate/se-
vere dependence in ADL (partial or total disability in 4-15 activities).

The combination of low MMSE scores and moderate/severe de-
pendence in ADL was used to select the positive screened cases for
dementia, according to previous studies.}”*8

The clinical questionnaire mainly consisted of “yes or no” ques-
tions concerning the self-reported occurrence of clinical diseases.
Alcohol use was assessed by using the two questions of the Alcohol
Use Disorders Identification Test (AUDIT) related to frequency and
usual dose, and three categories were created: no use, mild use (up
to 9units of alcohol weekly) and heavy use (over 9 units of alcohol
weekly).” Community group (religious and other groups) activities
and internet use were also assessed by using “yes or no” questions.
Leisure physical activity was evaluated by the International Physical
Activity Questionnaire considering the weekly time in minutes, and
two categories were created: less than 150 min weekly and 150 min

or over weekly.?°

2.4 | Hospital-diagnosis phase

All the positive screened cases and a small part of the negative
screened cases were referred to the hospital diagnosis phase, from
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2017 to 2018. The Cambridge Examination (CAMDEX) question-
naire, a structured instrument developed for the diagnosis of mental
illness in older people, was used to support the dementia diagno-
sis,?* which was performed according to National Institute on Aging
(NIA) criteria and based on the consensus by two physicians (one is
a dementia expert).??

With the purpose of reducing losses, the positive screened
cases of individuals who had died were referred to evaluation by
interviewing an informant over the telephone, using the Clinical
Dementia Rating scale (CDR)?>?* and the Informant Questionnaire
on Cognitive Decline in the Elderly (IQCODE).2>2% This postmor-
tem diagnosis of dementia was previously tested with good sen-
sitivity (86.6%) and specificity (84.4%) levels for the dementia

diagnosis.?’

e CDR is a highly employed scale to stage dementia severity.23 In
the present study, a semi-structured questionnaire, the MMSE
and the multifunctional scale were used to define the global CDR
score.

e |IQCODE is a cognitive and functional assessment scale
with 26 items that compares current and previous perfor-
mance (10vyears). It is filled out by one of the subject's close

acquaintances.?>2¢

2.5 | Data analysis
The data were analyzed using the SPSS software, version 14.0 for
Windows.?® Dementia prevalence was estimated by employing an

2% control-

adjustment for accuracy of the screening procedure,
ling the number of cases to the positive and negative values of
the screening instrument. That adjustment had been previously
used in two dementia prevalence studies in the country,f”’10 and
it complies with the recommendation of reducing selection bias
in study designs using two or more phases.! The formula is shown
below, and it considered the proportion of positive screened cases
(Ps) and negative screened cases (Pn), the positive predictive value
(VP+) and the negative predictive value (VP-). Finally, a 95% confi-
dence interval was calculated.

Pe=Ps(VP+)+Pn (1 - VP-)

The comparisons between groups (evaluated subjects vs non-
evaluated subjects; subjects with dementia vs subjects without
dementia) were made by using the Student's t-test for continuous
variables and the Pearson chi-square test for categorical variables.
Multivariate analysis, by logistic regression, using backward step-
wise and Wald's statistic, was conducted to assess the association
between the dementia diagnosis and sociodemographic and clini-
cal variables (Model 1) and sociodemographic variables and habits
(Model 2); the odds ratio and its respective 95% confidence interval
were also calculated. A p-value below 0.05 was considered for defin-

ing statistical significance.
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2.6 | Ethical considerations

The study was approved by the local Ethics Committee, and all the
subjects and their relatives agreed to participate in the study by
signing an informed-consent form.

3 | RESULTS

Of 1488 eligible subjects, 1184 were evaluated in the community-
screening phase. There were 129 refusals to participate, 111 sub-
jects with unavailable addresses and 64 losses due to other causes.
The final sample had a men age of 76.6years (SD: 7.163; 66-109),
and 65.1% were females.

The screening procedure selected 243 positive screened cases
for dementia, of which 102 (41.9%) were completely evaluated in
the hospital-diagnosis phase: 69 in the hospital, 13 in the community
and 20 by a postmortem diagnosis. Sixteen negative screened cases
were evaluated (hospital and community). Forty-seven individuals
were identified with dementia, corresponding to a crude prevalence
of 4.5% (95% Cl: 3.241-5.758). The estimated prevalence was 9.2%
(95% Cl: 7.446-10.954) (flowchart research in Figure 1).

Community 1488

screening eligible sample

phase
Attrition (304): refusal (42.4%),
unavailable address (36.5%), other
causes (21.0)

1,184
accessed sample

941 243
negative screening positive screening

Hospital Attrition (141): refusal (56.7%),
. . unavailable address (32.6%),

diagnosis death (10.6%),

phase

16 102
complete evaluation

0 47
dementia

47
dementia

FIGURE 1 Flowchart research, in two phases. Screening
procedure. Positive predictive value: 46%; negative predictive value
100%.
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In the comparison between evaluated (complete evaluation) and
non-evaluated subjects (attrition) in the hospital-diagnosis phase, as
regards age, the Multifunctional Scale Score, the MMSE score by
years of schooling, sex and years of schooling, there was a significant
difference only for the MMSE score in individuals with 9years of
schooling and over (24.1 for the complete evaluation and 18.1 for
attrition).

Bivariate analysis showed that the diagnosis of dementia was
associated with older ages, lower education levels, the presence of
stroke, hypertension and heart disease, no community-group prac-
tice and internet use, lower level of physical activity and no alcohol
use (Tables 1 and 2).

In multivariate analysis (Table 3), a greater odds ratio for demen-
tia was observed for older ages, lower levels of education and the
presence of stroke (Model 1). In Model 2, mild alcohol use (in com-
parison with no alcohol use), community-group practice, internet
use and a higher level of physical activity decreased the odds ratio
for dementia; education was not associated. According to additional
analysis, higher education levels showed greater frequency of three

of these four lifestyle habits (Figure 2).

4 | DISCUSSION

This study has found a low rate for dementia prevalence as com-
pared to those observed in Latin America, the Caribbean, Brazil itself
and worldwide.>”"*! Dementia prevalence was associated with older

ages, lower education levels, stroke occurrence, no alcohol use (in

comparison with mild alcohol use), no community-group practice, no
internet use, and a low level of physical activity.

The relative low rate observed out of S3o Paulo state, in Brazil,
needs to be cautiously interpreted considering methodological, de-
mographic, and clinical perspectives. As regards the method, there
is an important issue in comparison with other local studies, which
is related to the number of phases and, consequently, the adjust-
ment procedure for screening accuracy in two-phase studies. The
two-phase studies with adjustment for screening accuracy9’10 and
the representative one-phase study!! found higher rates, namely
12.5%, 12.9% and 17.5% (samples with individuals aged 60years and
over), respectively, than the adjusted rate in the present study, 9.2%.
The other two-phase study,®® without adjustment, with a sample
aged 65years and over, also relatively observed a higher rate, 7.1%,
than the non-adjusted rate in the present study, 4.5%. In addition,
the case definition differed in relation to three of these four studies,

21030 and was

which used the DSM |V criteria to diagnose dementia
the same as that in the study with the highest rate, the NIA criteria.'?
Considering the two principal demographic factors, education and
age had a divergent sample distribution in comparison with the other
studies. The proportion of subjects with up to 3-4years of school-
ing, which is the lowest education level, was 8.5%-24.8% higher in
the four studies cited above than in the present study. Paradoxically,
the mean age was lower, between 70.9% and 71.5%, than the 76.6%
figure observed in the present study. In the same direction, con-
sidering the clinical perspective, the hypertension, diabetes, and

9,10

stroke rates found in two studies™™" were approximately 30% lower

than those observed in the present study. In summary, in view of

TABLE 1 Total sample, comparison between subjects with dementia and without dementia, according to age and education.

Male Female Total
Total Without With Without With Without With
Sample dementia dementia dementia dementia dementia dementia
n % n % n % p-value n % n % p-value n % n % p-value
Age 1
65-69 226 191 82 1000 O O <0.001 132 1000 O O <0.001 214 100.0 0 0 <0.001
70-74 312 264 115 983 2 17 174 983 3 17 289 98.3 1.7
75-79 245 20.7 69 945 4 55 141 946 8 54 210 94.6 12 5.4
80-84 226 191 65 970 2 30 122 953 6 47 187 95.9 8 4.1
285 175 148 35 814 8 18.6 61 813 14 187 96 81.4 22 18.6
Age 2
65-74 538 454 197 99.0 2 10 <0.001 306 990 3 10 <0.001 503 990 5 1.0 <0.001
75-84 471 39.8 134 95.7 6 43 263 949 14 51 397 95.2 20 4.8
285 175 148 35 814 8 18.6 61 81.3 14 187 96 81.4 22 18.6
Education®
llliteracy 90 7.6 23 852 4 148 0.001 41 89.1 5 109 0.011 64 877 9 123 <0.001
1-4 435 36.7 107 93.0 8 70 238 933 17 6.7 345 93.2 25 6.8
5-8 198 16.7 53 94.6 3 54 113  95.8 4.2 166 95.4 8 4.6
29 461 38.9 183 995 1 05 238 983 4 17 421 98.8 5 1.2

#Years of schooling.
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TABLE 2 Comparison between
subjects with dementia and without
dementia, according to clinical variables
and habits.
Stroke
No
Yes
Hypertension
No
Yes
Heart disease
No
Yes
Alcohol use?
No use
Mild use
Heavy use
Community groupb
No
Yes
Internet use
No
Yes
Physical activity
<150min weekly

2150min weekly

Physical activity

e W LEYJﬂ

Without
dementia With dementia
n % n % OR 95% CI p-value
9.640 5.184-17.925 <0.001
919 97.2 26 2.8
77 78.6 21 214
2.832 1.309-6.126 0.006
366 97.9 8 2.1
630 94.2 39 5.8
1.821 1.009-3.287 0.044
690 96.4 26 3.6
306 93.6 21 6.4
= = 0.001
579 93.5 40 6.5
371 98.4 6 1.6
45 97.8 1 2.2
0.401 0.202-0.796 0.007
565 94.0 36 6.0
431 97.5 11 2.5
0.049 0.007-0.355 <0.001
689 93.7 46 6.3
307 99.7 1 0.3
0.104 0.025-0.431 <0.001
696 93.9 45 6.1
298 99.3 2 0.7
Mean SD Mean SD p
14.26 40.940 122.54 195.225 - - <0.001

Note: Bronchitis or asthma, cirrhosis, renal failure, spine disease, osteoporosis, arthritis, cancer,
diabetes, depression, and body mass index were not associated with presence of dementia.

Abbreviations: Cl, confidence interval; n, number; OR, odds ratio; SD, standard deviation.

2Mild use: <9 units weekly; Heavy use: >9 units weekly.

PReligious and other groups.

the factors mentioned above, education is the only evident factor
that could explain, at least partially, the lower rate, according to a
review of Korean studies which found that 16% of dementia cases
were attributed to iIIiteracy.31 In addition, it is important to note
the proportion with recommended physical activity in the present
sample, 32.1% for the 65-74 age range and 21.7% for subjects aged
75years and over, which is much higher than the rates of 15.7% and
8.8%, respectively, observed in the Southeastern Region,32 where
Sao Paulo state is located, as it may have contributed to this relative
low dementia rate.

In relation to the review of Latin-American studies,” particularly
those out of Brazil, three studies found similar rates, from 3.1% to
6.7%, considering the present non-adjusted rate, but they have lim-
itations for comparison (two with data presented in abstracts in con-
gresses, and one with a case definition based on an expert opinion).
Two other two studies found higher rates: the one-phase study from
Venezuela showed a rate of 13.0%, and the two-phase study from

Cuba, without adjustment for screening accuracy, found a rate of
8.1% (both using DSM-1V criteria). Considering the other review with
31 Latin-American and Caribbean studies,8 the dementia prevalence
of 8.9% for the population aged 65years or over was much higher
than the non-adjusted rate found in the present study. In spite of
the great variation in studies from the developing world,® even the
present low dementia prevalence is in accordance with the higher
rates observed in certain Latin-American and Asian countries than
those in Indian and sub-Saharan Africa.

The age-related findings confirmed what is strongly expected in
the world distribution of dementia cases, that is, higher rates of de-
mentia at older ages, but they showed a difference in relation to the
prevalence studies in Latin-America’ and Brazil,>1%%° as the rates at
younger ages were proportionally much lower, and possibly affected
by a better educational level and its influence on the cognitive re-
serve of the population sample. With this regard, the education-

related findings corroborated those observed in local studies” 113
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OR 95% ClI p-value OR 95% CI p-value and habits (Model 1 and Model 2), in
relation to presence of dementia.
Age
75-84 3.647 1.327-10.026 0.012  4.133 1.518-11.249  0.005
285 14.471 5.158-40.602 <0.001 14.145 5.143-38.904 <0.001
Education®
llliteracy 6.053 1.811-20.230 0.003 - = =
1-4 3.751 1.370-10.272 0.010 - - -
5-8 3.018 0.930-9.791 0.066 - = =
Stroke 6.485 3.305-12.724 <0.001 - - -
Alcohol use®
Mild use - - - 0.398 0.161-0.984 0.046
Heavy use - - - 0.499 0.062-4.033 0.515
Community group® - - - 0.452 0.220-0.927 0.030
Internet use = = = 0.128 0.017-0.957 0.045
Physical activity
>150min weekly - - - 0.191 0.045-0.810 0.025

Note: Model 1: age, education, stroke, hypertension and heart disease / Model 2: age, education,

alcohol use, community group, internet use and physical activity.
Abbreviations: Cl, confidence interval; OR, odds ratio.
2Education: years of schooling.

PMild use: <9 units weekly; Heavy use: >9 units weekly.

‘Religious and other groups / Reference for age: 65-74; education: > 9; stroke, community group

and internet use: No; alcohol use: no use; physical activity: <150 min weekly.

20 FIGURE 2 Distribution of sample
in relation to lifestyle habits by
educational levels (years of schooling). *p-
60 .
value <0.001(Pearson chi-square test).
w
Z 50
=
b
H *
n 40 ~&—mild alcohol use
community group (yes)
w
g 30 ——internet use (yes)*
é == physical activity (high level)*
o
w20
10
0
ILLITERACY 1-4 YEARS  5-8 YEARS 29 YEARS

and the two Latin-American reviews,7'8 and they are in accordance
with a systematic review that provided support for the cognitive re-
serve hypothesis and a meta-analysis of world prospective studies
which suggested that each year of schooling reduced risk by 7% and
that low education increased the risk for any dementia by 45%.%% On
the other hand, Model 2, in multivariate analysis, confirms the asso-
ciation between lower dementia rates and four habits rather than
education, and similarly to a previous study in Brazil,” it highlights
the complex relationship between education and dementia as well as

corroborates the sociological perspective according to which educa-
tion is a proxy for behaviors and life events and indirectly reduces
the risk for dementia.3*

As mentioned above with regard to the four habits, the higher
rates in non-alcohol users, in comparison with mild alcohol users, cor-
roborated the findings in the previous study in Brazil, which showed
similar results in women.? It also corroborated some former interna-
tional studies that observed the known J-shaped relationship,3°~%8
and a recent review with 15 international prospective studies,? thus
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raising the hypothesis of a protective effect of alcohol against the
development of cognitive decline and dementia. In spite of limita-
tions related to design (cross-sectional study) and the weakness of
measure (personal declaration of alcohol consumption), the statisti-
cal control for some lifestyle-associated habits in the present study,
which are possible confounders, reinforced the independent effect
of mild alcohol use. On the other hand, mild alcohol use has not been
usually included in the prevention field, in accordance with a system-
atic review that does not recommend beginning alcohol use to reduce
dementia risk because of heterogeneous results, methodological is-
sues (confounders), individual variability and susceptibility and risk
for addiction.*® Although the inherent difficulty in establishing the
real cause-effect relationship in a cross-sectional study, the findings
related to lifestyle habits actually bring to the prevention field three
modifiable factors with the potential to reduce dementia cases. While
physical activity already has a considerable amount of good evidence
in observational and experimental studies, both reducing the inci-

dence of dementia***?

and improving cognition in dementia cases,*®
internet use and community-group practice need to be further inves-
tigated and understood. On the other hand, the association between
internet use and lower dementia rates corroborated the findings from
the original Epifloripa Aging Cohort Study, which observed a decline
in the incidence of cognitive impairment among internet users,** as
well as those from two large international longitudinal studies that
found lower risk for dementia.*>**¢ Indeed, social and cognitive stim-
ulation and access to health information have been considered to
explain that protective effect. In relation to social stimulation, the
results concerning community-group practice are in accordance with
those in the studies associating social isolation with increased risk for

dementia®’ %

and reveal an additional way of protective intervention.

The strong association with stroke occurrence corroborated the
close interaction between these two neurological disorders, which
are sources of great disability, as they share the same risk factors,
affect each other pathophysiologically and should be the object of
a policy for joint prevention,®® particularly in low-to-middle-income
countries, where vascular risk factors have a significant role in de-
veloping dementia.®>°

The main limitation in the present study was high attrition, par-
ticularly in the second-hospital phase, which could result in a source
of rate underestimation. Efforts were made to reduce attrition by
providing the option of home interviews and by conducting post-
mortem evaluation. However, there was only one difference be-
tween evaluated and non-evaluated subjects, which reduced the
potential for bias selection, specifically for the selective loss of sub-
jects. Finally, clinical conditions and habits were assessed by sub-
jects' or informants' direct reporting, thus resulting in an imprecise
form of assessment.

On the other hand, the study's strengths are noteworthy, such as
the robust cohort survey from which the original data were drawn
(rigorous sampling strategy, wide and judicious assessment of pa-
rameters), the clinical approach to identify dementia cases with rec-
ognized and validated instruments, and the adjustment for screening
accuracy in a two-phase study.

577
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5 | CONCLUSION

This study presents the geographic expansion of clinical research
investigating dementia in a developing country with one of the
highest dementia prevalence rates in the world. Mild alcohol use,
community-group practice, internet use, and a higher level of physi-
cal activity, rather than education, were associated with lower de-
mentia rates. Prevalence was lower than in previous studies in the
country. These findings reinforce the importance of lifestyle in pre-

venting cognitive disorders in older adults.
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