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Prevalence of risk factors for dementia 
in middle- and older- aged people 
registered in Primary Health Care

Bruna Moretti Luchesi1,2 , Beatriz Rodrigues de Souza Melo3 , Priscila Balderrama1 ,  
Aline Cristina Martins Gratão3,4 , Marcos Hortes Nisihara Chagas4,5 ,  

Sofia Cristina Iost Pavarini3,4 , Tatiana Carvalho Reis Martins1,2 

ABSTRACT. It is important to assess the prevalence of risk factors for dementia to slow down the progression and evolution of 
the disease, and to support interventions and prevention programs. Objective: We aimed to evaluate the prevalence of these 
factors in individuals registered in Primary Health Care in Brazil and their relationship with sex and age group. Methods: This 
was a cross-sectional and quantitative study with n=300 individuals. We evaluated the prevalence of main risk factors (low 
education, hearing loss, high blood pressure, obesity, smoking, depression, physical inactivity, social isolation, and diabetes 
mellitus) and others (poor diet, alcohol use, head trauma, monolingualism, visual impairment, and sleep disorders) identified in 
the literature. Poisson regression was used, according to sex and age group (45–59 years/60+ years). Results: The main risk 
factors with the highest prevalence were physical inactivity (60.3%) and depressive symptoms and hypertension (56.7% each). 
Among the other factors, monolingualism (98.0%), visual impairment (84.7%), and irregular consumption of fruits (60.4%), and 
vegetables (53.5%) prevailed. No differences were identified between sexes. The regression analysis confirmed a significant 
difference for education and age group, with older individuals having a higher prevalence of low schooling. Conclusion: The 
results can guide interventions, especially in developing countries. Practice of physical activity and healthy eating should be 
the focus of these interventions as they can indirectly help in reducing the prevalence of other factors. Early identification, 
screening and adequate treatment of depressive symptoms, high blood pressure and visual impairment can also contribute to 
reducing the prevalence of dementia. 
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PREVALÊNCIA DE FATORES DE RISCO PARA DEMÊNCIA EM ADULTOS E IDOSOS CADASTRADOS NA ATENÇÃO PRIMÁRIA À SAÚDE 

RESUMO. A identificação da prevalência de fatores de risco para demência é importante para reduzir a velocidade da progressão 
e evolução da doença, e para subsidiar programas de prevenção e intervenção. Objetivo: O objetivo foi avaliar a prevalência 
desses fatores em indivíduos cadastrados na Atenção Primária à Saúde (APS), relacionando com sexo e faixa etária. Métodos: 
Estudo transversal e quantitativo, com n=300 indivíduos acima de 45 anos. Avaliou-se a prevalência dos fatores de risco 
principais para demência (baixa escolaridade, perda auditiva, hipertensão arterial, obesidade, tabagismo, depressão, inatividade 
física, isolamento social e diabetes mellitus) e dos outros fatores (má alimentação, consumo de álcool, traumatismo craniano, 
unilinguismo, déficit visual e distúrbios do sono), identificados na literatura. Conduziu-se uma regressão de Poisson, por sexo 
e faixa etária (45–59 e 60+ anos). Resultados: Os fatores de risco principais com maior prevalência foram a inatividade 
física (60,3%), a sintomatologia depressiva e a hipertensão arterial (56,7% cada). Dentre os outros fatores, prevaleceram: 
unilinguismo (98,0%), déficit visual (84,7%), consumo irregular de frutas (60,4%) e de verduras ou legumes (53,5%). Não foram 
identificadas diferenças entre os sexos. Confirmou-se diferença significativa para a escolaridade e faixa etária, com os idosos 
apresentando maior prevalência de baixa escolaridade. Conclusão: Os resultados podem guiar intervenções, especialmente em 
países em desenvolvimento. A prática de atividades físicas e a alimentação devem ser o foco dessas intervenções, auxiliando 
indiretamente na redução da prevalência de outros fatores. A identificação precoce, o rastreamento e o tratamento adequado 
de sintomas depressivos, hipertensão arterial e déficit visual também são importantes.

Palavras-chave: idoso, demência, pessoa de meia-idade, prevenção primária, Atenção Primária à Saúde, fatores de risco.
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INTRODUCTION

As the world population ages, dementia is becoming 
an important public health problem.1 Dementia 

can be defined as a syndrome of multifactorial etiolo-
gy, with the presence of cognitive deficit and gradual 
loss of ability to perform activities of daily living and 
social functioning, leading individuals to dependence 
and loss of autonomy.2 It is estimated that around 50 
million people worldwide have dementia, with 60% 
living in low- and middle-income countries.3 Its enor-
mous social and economic burdens threaten, along with 
other chronic diseases, the sustainability of health care 
systems.4 The costs of dementia are very high for the 
health system, the family and the community. One of 
the biggest challenges related to dementia syndromes 
is the control of risk factors to slow down the evolution 
and progression of the disease.2

Accordingly, in 2017, “The Lancet Commission on 
Dementia Prevention, Intervention, and Care” estab-
lished the risk and protection factors for dementia with 
the goal to consolidate the advances and the emerging 
knowledge about what we must do to prevent and 
manage this disease.2 It was identified that 35% of the 
factors are potentially modifiable, and the other 65% are 
genetic and environmental factors. The fraction of the 
modifiable factors attributable to the population was 
calculated, that is, the percentage reduction in new cases 
over a certain period of time, if a particular risk factor 
was completely eliminated.2 The authors considered 
studies mostly conducted in high-income countries.

The modifiable risk factors were divided into 
those that occur in childhood, middle age and old age. 
Low schooling (even primary education) in young age 
was responsible for 8%. Hearing loss (9%), high blood 
pressure (2%) and obesity (1%) were identified as 
relevant factors in middle age. In turn, smoking (5%), 
depression (4%), physical inactivity (3%), social isola-
tion (2%) and diabetes mellitus (1%) were identified 
in old age.2 Some factors were not confirmed as risk 
factors, but there is evidence of their influence on the 
development of dementia, and they are referred to as 
“other factors”. They include poor diet, alcohol use, 
head trauma, monolingualism, visual impairment, and 
sleep disorders.2 In July 2020, the document was up-
dated, and included the excessive alcohol consumption, 
traumatic brain injury, and air pollution as main risk 
factors. The percentage of potentially modifiable factors 
increased to 40%.5 In the present study, we evaluated 
the factors published in 2017, however; the new publi-
cation must be considered in further studies.

The same analysis of 2017 was later carried out 
in low- and middle- income countries,6 evaluating 

representative samples from India, China and six coun-
tries in Latin America (Cuba, Dominican Republic, Mex-
ico, Peru, Puerto Rico and Venezuela). Modifiable risk 
factors for dementia accounted for 39.5% of the total 
in China, 41.2% in India and 55.8% in Latin America. 
Five factors were more prevalent than those previous-
ly identified:2 low education (10.8, 13.6 and 10.9% in 
China, India and Latin America, respectively), smoking 
(14.7, 6.4 and 5.5%), hypertension (6.4, 4.0 and 9.3%), 
obesity (5.6, 2.9 and 7.9%) and diabetes mellitus (1.6, 
1.7 and 3.2%).6

A new study was carried out in Mozambique, Brazil 
and Portugal, countries that have a similar culture, 
but different income patterns. Seven modifiable risk 
factors were assessed and found to be associated 
with dementia in 24.4% of the cases in Mozambique, 
32.3% in Brazil, and 40.1% in Portugal.7 In Brazil, 
the prevalence of risk attributable to each factor was: 
physical inactivity (27.4%), low schooling (21.0%), 
smoking (8.1%), depression (4.7%), high blood pres-
sure and obesity (4.3% each), and diabetes mellitus 
(2.8%). It was identified that if the prevalence of each 
factor decreased by 20.0% per decade, there would be 
a potential reduction of 16.2% in the prevalence of 
dementia by 2050.7

It should be noted that although these factors are 
evident in old age, they are important throughout the 
course of life, especially during middle age. The aim of 
this article was to assess the prevalence of risk factors 
for dementia in middle- and older-aged people regis-
tered in Primary Health Care (PHC) units and their 
relationship with sex and age group. The identification 
of these prevalence levels may support interventions 
and prevention programs in the future, which can be 
targeted specifically at men, women and age group, 
according to the results.

METHODS
This was a cross-sectional and quantitative study carried 
out in PHC units in the municipality of Três Lagoas, 
MS, Brazil. According to the 2010 census (the last of-
ficial report), the city had 101,791 habitants, of which 
16.1% were between 45–59 years old and 9.9% were 
older adults (≥60 years). In 2018, the total population 
was estimated to be 119,465, and the city had a total of 
nine units and 14 PHC teams serving the Family Health 
Strategy (41.1% coverage).

The study population was adult (45–59 years) and 
older adult (≥60 years) individuals. The inclusion criteria 
were age of 45 years or older and registration in a PHC 
unit in the city. Users with mental illness or disorder or 
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untreated systemic diseases that prevented participa-
tion were excluded.

The sample was determined according to the formula 
for estimating the proportion of adult and older adult 
individuals in finite populations. The significance level 
of 5% (alpha=0.05), a sampling error of 5% (e=0.05), an 
estimate of 50% (p=0.50) (whose value provides the larg-
est sample size necessary for sample representativeness), 
and a finite population size of 200 individuals in each age 
group were used. A minimum sample of n=132 subjects 
was obtained in each group (132 adult and 132 older adult 
individuals). Throughout the collection, 147 adults and 
153 older adults were evaluated, resulting in a sampling 
error of 4.2% for adults and 3.9% for older adults.

The selection of participants followed the recom-
mendation of the PHC teams, which provided a list of 
individuals in the area covered by the unit who met the 
inclusion criteria. A total of 369 adult and older adult 
individuals were visited; nine of them were not found af-
ter two visits, one had changed address, and 59 refused 
to participate, resulting in a sample of 300 participants 
(n=147 adult and n=153 older adult individuals), with 
a response rate of 81.3%. A minimum of 25 people was 
respected in each of the nine units in the city, to ensure 
the participation of all areas covered.

Interviews were conducted at the home or at the 
facilities of the health unit, according to the availability 
of the participants, from November 2018 to June 2019. 
The interviews were individual and conducted by trained 
evaluators.

Sociodemographic data including sex, age, marital 
status, and personal and family income (in minimum 
wages) were collected.

To assess the main risk factors for dementia, we 
considered:

• Schooling: in number of years.
• Hypertension: self-reported (“Has any doctor 

ever told you that you have high blood pres-
sure?”).

• Diabetes mellitus: self-reported (“Has any doctor 
ever told you that you have diabetes?”).

• Obesity: assessed based on the body mass index 
(BMI), which corresponds to the calculation of 
weight (kg)/height (m)2. Obesity was consid-
ered to be present in adult individuals when 
BMI≥30 kg/m2, and in older adult individuals 
with BMI≥27 kg/m2.8 Weight and height were 
measured in triplicate and the average of three 
measures was used.

• Hearing loss: assessed through question 19 of 
the Clinical-Functional Vulnerability Index-20 
(IVCF-20) “Do you have hearing problems that 

can prevent you from carrying out any daily 
activity?”.9

• Smoking: self-reported (“Do you currently 
smoke?”).

• Social isolation: self-reported (“Do you consider 
yourself socially isolated?”). 

• Depression: assessed through the Center for 
Epidemiological Studies - Depression (CES-D), 
validated in Brazil.10 The instrument has 20 items 
ranging from 0 to 3 points each that assess the 
frequency of depressive symptoms experienced 
in the week prior to the interview (never, rarely, 
most of the time, always). The final score ranges 
from zero to 60 points. For adults, the cut-off 
score for the presence of depressive symptoms is 
≥16 points, and for the older adults, ≥12 points.

• Physical inactivity: assessed by the International 
Physical Activity Questionnaire (IPAQ) short 
version, validated in Brazil.11 Individuals who 
reported at least 75 minutes a week of vigorous 
physical activity or 150 minutes a week of mod-
erate activity were considered active.12

As for the “other factors”, the following ones were 
considered:

• Head trauma: “Have you ever suffered any head 
trauma (loss of consciousness >1 hour)?”.

• Visual impairment: assessed by the question 18 
of the IVCF-20 “Do you have vision problems 
that prevent you from carrying out any daily 
activity?”.9

• -Sleep disorders: self-reported (“Do you have any 
sleep disorder?”).

• Monolingualism: self-reported (“How many lan-
guages are you fluent in?”).

• Alcohol use: self-reported (“Do you currently use 
alcohol?”).

• Food: according to the questionnaire used in pop-
ulation surveys in Brazil, using the items weekly 
frequency of consumption of beans, vegetables, 
fruits, soft drinks and sweets (ice cream, choco-
lates, cakes, cookies). Regular consumption was 
considered to be five or more days a week.12

Prevalence and respective 95% confidence intervals 
were estimated for each risk factor, according to sex 
and age group (45–59 years and 60 or more years). 
Proportions were compared using Pearson’s chi-square 
tests; and adjusted prevalence ratios were calculated by 
Poisson regression, considering values of p≤0.05 statis-
tically significant. Analyses were performed using the 
Statistical Package for the Social Sciences version 25.0.
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The project was approved by the Human Research 
Ethics Committee of the Federal University of Mato 
Grosso do Sul, and data collection started only after 
approval and after all participants read and signed an 
informed consent form.

RESULTS
Table 1 shows the participants’ sociodemographic and 
health data. Most were female, older adults, had no 
partner, and had personal income of up to one minimum 
wage and family income of up to two minimum wages.

The prevalence of risk factors for dementia and the 
prevalence ratio in the general sample and by sex are 
shown in Table 2 and in the general sample and by age 
group in Table 3.

Among the main risk factors, those with the highest 
prevalence were physical inactivity (60.3%), depres-
sive symptoms (56.7%), and hypertension (56.7%). 
Among the “other factors”, monolingualism (98.0%), vi-
sual deficit (84.7%), and irregular consumption of fruits 
(60.4%) and vegetables (53.5%) were more prevalent.

With respect to sex, the analysis showed a significant 
difference for the factors social isolation, depressive 
symptom, sleep disorder and irregular consumption of 
beans, which were more prevalent in women; and for al-
cohol use and regular consumption of soft drinks, which 
were higher in men. However, in the adjusted regression 
analysis, no differences were identified between sexes 
for any variable.

When comparing age groups, the older-aged group 
had a significantly higher prevalence of low education, 
hypertension, diabetes mellitus, and obesity. Adults had 
a higher prevalence of irregular consumption of beans 
and regular consumption of sweets and soft drinks. 
Adjusted regression analysis confirmed a significant 
difference for schooling, with older adult individuals 
having a higher prevalence of low education (PR=1.27; 
95%CI 1.04–1.55).

DISCUSSION
The risk factors for dementia that had the highest prev-
alence were physical inactivity, depressive symptoms 
and high blood pressure; among the “other factors”, 
they were monolingualism, visual deficit and poor diet. 
Regression analysis revealed an association between 
being an older adult and having low education.

A systematic review and meta-analysis of longitu-
dinal cohort studies on physical activity and risk of 
dementia found that participants without dementia 
with high levels of physical activity had a 14% lower 
risk of having dementia when compared to participants 
without dementia with low levels of activity.13 Studies 
demonstrate that physical activity should be regular 
and of high intensity.14,15 However, it was not possible 
to determine the ideal duration and intensity of the 
activity to maximize the possible protective effects.14

The prevalence of depressive symptoms was 56.7%, 
which can be considered high in relation to studies in 
the Brazilian population.16,17 Depression is a social prob-
lem of increasing epidemiological relevance, present 
in all age groups. In the older population, depressive 
symptoms may be related to the onset of dementia, 
and it is not clear whether it acts as a risk factor for 
the development of a dementia process2,16-20 or as a 
prodrome of dementia.21 Individuals with a previous 
history of depression have approximately twice the risk 
of developing dementia than those without a history of 
depression, and when depression affects the older-aged 
people, this relationship tends to be stronger, and 
prolonged exposure to the neuroinflammatory effects 
of depression may trigger pathological mechanisms of 
dementia.18 On the other hand, in a cohort study that 

Table 1. Sociodemographic characterization of adults 

and older adults registered in Primary Health Care.

%

Sex

Female 65.7

Male 34.3

Age group

45–59 years 49.0

60 years or older 51.0

Marital status

With partner 44.0

Without partner 56.0

Personal income

Up to 1 minimum wage 51.3

More than one minimum wage 36.7

Not informed 12.0

Family income

Up to 2 minimum wages 41.0

More than 2 minimum wages 34.3

Not informed 24.7
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followed individuals for 28 years before the develop-
ment of dementia, data did not provide support for 
the hypothesis that depressive symptoms increase the 
risk of dementia; the association observed between 
the two is possibly attributed to common causes or to 
the effects of preclinical dementia.21 Thus, further stud-
ies are needed to elucidate the biological mechanisms 
underlying this association.

Depression was more prevalent in women (62.4%), 
which is in line with the literature.2,16,17,22 It should be 
noted that men may be less willing to admit the occur-
rence of depressive symptoms and that, regardless of 

gender, a rigorous evaluation of these symptoms can 
help identify high risk profiles for dementia that may 
benefit from timely interventions.23

It was observed that the prevalence of hyperten-
sion in the total sample (56.7%) was higher than 
that found in other national studies.24,25 The high 
prevalence found in the older adults (71.9%) corrob-
orates the finding of several population-based studies 
conducted in Brazil in this age group that showed 
prevalence ratios in older adults varying from 75.626 to 
85%.27 Furthermore, in south Brazil, older-aged people 
with hypertension were 168% more likely to develop 

Table 2. Prevalence and prevalence ratio of risk factors for dementia in adults and older adults registered in Primary Health Care, according to sex. 

Total
Sex PR (Female/Male)

Adjusted analysisMale Female

% 95%CI % 95%CI % 95%CI PR 95%CI

Main variables

Schooling (up to 4 years) 44.0 38.5–49.7 51.5 38.7–58.4 40.1 33.2–47.0 0.96 0.79–1.16

Hypertension (yes) 56.7 51.0–62.0 59.2 50.0–69.0 55.3 48.0–62.0 0.95 0.78–1.15

Diabetes Mellitus (yes) 26.7 21.2–31.9 24.3 16.0–33.0 27.9 22.0–34.0 1.01 0.81–1.25

Obesity (yes) 47.4 41.7–53.0 43.7 33.9–53.4 49.5 42.4–56.5 1.02 0.84–1.25

Hearing loss (yes) 17.3 13.5–22.0 13.6 7.0–20.0 19.3 14.0–25.0 1.04 0.81–1.32

Smoking (yes) 18.7 14.7–23.5 21.4 13.0–29.0 17.3 12.0–23.0 0.97 0.75–1.25

Social isolation (yes) * 27.0 22.3–32.3 17.5 10.0–25.0 32.0 25.0–39.0 1.05 0.84–1.31

Depression (yes) * 56.7 51.0–62.1 45.6 36.0–55.0 62.4 56.0–69.0 1.09 0.88–1.35

Physical inactivity 60.3 54.7–65.7 60.8 51.0–70.0 61.3 32.0–46.0 1.01 0.83–1.21

Other factors 

Head trauma (yes) 9.7 6.8–13.5 7.8 3.0–13.0 10.7 6.0–15.0 1.02 0.76–1.38

Visual impairment 84.7 80.1–88.3 79.6 72.0–88.0 87.3 83.0–92.0 1.05 0.80–1.37

Sleep disorder* 39.7 34.3–45.3 23.3 15.0–32.0 48.2 41.0–55.0 1.11 0.91–1.34

Monolingualism 98.0 95.7–99.1 97.1 94.0–99.0 98.5 97.0–99.0 1.12 0.57–2.23

Alcohol use* 23.3 18.9–28.4 30.1 21.0–39.0 19.8 14.0–25.0 0.94 0.75–1.18

Food

Beans (irregular consumption)* 30.5 25.4–35.9 22.5 14.3–30.8 34.7 28.0–41.4 1.08 0.88–1.31

Vegetables or greens (irregular consumption) 53.5 47.8–59.2 61.2 51.6–70.7 49.5 42.4–56.6 0.92 0.75–1.12

Fruits (irregular consumption) 60.4 54.7–65.9 62.1 52.6–71.7 59.5 52.5–66.4 0.99 0.82–1.21

Soft drinks (regular consumption)* 19.7 15.6–24.5 26.2 17.6–34.8 16.3 11.1–21.5 0.93 0.73–1.17

Sweets (regular consumption) 22.3 17.9–27.4 21.4 13.3–29.4 23.0 17.0–28.9 1.02 0.82–1.28

PR: prevalence ratio; reference category — male individuals. 95%CI: 95% confidence interval. *Significant difference (p≤0.05) according to the chi-square test.
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dementia.25 Evidence suggests that antihypertensive 
drugs, especially renin-angiotensin system blockers and 
calcium channel blockers, may have an impact on the 
reduction of the incidence and progression of cognitive 
decline and dementia.28 However, the relationship be-
tween blood pressure and the brain is complex and can 
be influenced by several factors such as age, chronicity 
and use of antihypertensive medication.25

Regarding diabetes mellitus, data showed a higher 
prevalence in older adult individuals. In a meta-analysis, 
the relative risk of dementia for patients with diabetes 
was estimated at 1.46.28 A prospective health study 

found the risk of dementia to be twice as high among 
diabetic patients who experienced a severe hypogly-
cemic event compared to those who did not.29 Anoth-
er prospective survey found glycemic spikes associated 
with poorer initial cognitive ability and accelerated 
cognitive decline.30

The prevalence of low schooling was significant-
ly higher among older adults compared to adults. 
Low schooling among older people is a consolidated 
theme in the literature,2,31,32 being relevant, especially 
in developing countries, in which the number of older 
adults who have a low level of education is higher.25 

Table 3. Prevalence and prevalence ratio of risk factors for dementia in adults and older adults registered in Primary Health Care, according to age group. 

Total
Age PR (older adult/adult)

Adjusted analysisAdult Older adult 

% 95%CI % 95%CI % 95%CI PR 95%CI

Main variables

Schooling (up to 4 years)* 44.0 38.5–49.7 23.1 51.0–67.0 62.1 56.4–71.7 1.27 1.04–1.55

Hypertension (yes)* 56.7 51–62 40.8 33.0–49.0 71.9 65.0–79.0 1.16 0.94–1.44

Diabetes mellitus (yes)* 26.7 21.2–31.9 19.7 13.0–26.0 33.3 26.0–41.0 1.04 0.84–1.31

Obesity (yes)* 47.4 41.7–53.0 38.4 30.4–46.3 56.2 48.3–64.2 1.07 0.87–1.31

Hearing loss (yes) 17.3 13.5–22.0 13.6 8.0–19.0 20.9 14.0–27.0 1.05 0.81–1.35

Smoking (yes) 18.7 14.7–23.5 21.8 15.0–29.0 15.7 10.0–22.0 0.99 0.76–1.30

Social isolation (yes) 27.0 22.3–32.3 28.6 21.0–36.0 25.5 19.0–32.0 0.95 0.75–1.20

Depression (yes) 56.7 51.0–62.1 55.1 47.0–63.0 58.2 50.0–66.0 1.01 0.81–1.26

Physical inactivity 60.3 54.7–65.7 61.1 53.0–69.0 61.2 31.0–47.0 1.02 0.83–1.24

Other factors 

Head trauma (yes) 9.7 6.8–13.5 8.8 4.0–13.0 10.5 6.0–15.0 1.02 0.74–1.40

Visual impairment 84.7 80.1–88.3 86.4 81.0–92.0 83.0 77.0–89.0 0.94 0.72–1.35

Sleep disorder 39.7 34.3–45.3 40.1 32.0–48.0 39.2 31.0–47.0 0.97 0.79–1.19

Monolingualism 98.0 95.7–99.1 98.6 97.1–99.9 97.4 95.0–99.0 0.83 0.43–1.61

Alcohol use 23.3 18.9–28.4 26.5 19.0–34.0 20.3 14.0–27.0 0.99 0.78–1.27

Food

Beans (irregular consumption)* 30.5 25.4–35.9 37.0 29.1–44.9 24.3 17.4–31.2 0.91 0.73–1.12

Vegetables or greens (irregular consumption) 53.5 47.8–59.2 54.1 45.9–62.3 52.9 44.9–60.9 0.99 0.81–1.22

Fruits (irregular consumption) 60.4 54.7–65.9 64.1 56.3–72.0 56.9 48.9–64.8 0.97 0.79–1.19

Soft drinks (regular consumption)* 19.7 15.6–24.5 26.0 18.8–33.2 13.7 8.2–19.2 0.93 0.72–1.29

Sweets (regular consumption)* 22.3 17.9–27.4 28.1 20.7–35.5 17.0 11.0–23.0 0.95 0.75–1.21

PR: prevalence ratio; reference category — older adult individuals. 95%CI: 95% confidence interval. *Significant difference (p≤0.05) according to the chi-square test.
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A systematic review that assessed the relationship 
between educational level and aging-related cognitive 
impairment found that individuals with higher edu-
cation commonly maintained higher cognitive scores, 
which can contribute to the prevention of cognitive 
decline. That data should be viewed with caution, as 
there is a scarcity of studies with individuals with lower 
schooling.33

It is also important to consider that the pop-
ulation’s schooling has been increasing in Brazil. 
Data show that the average number of years of school-
ing for Brazilians over 25 years of age went from 8.9 in 
2016 to 9.4 in 2019. The illiteracy rate in older adults 
went from 20.4 to 18.0% in the same period.34 There-
fore, the identified difference regarding low schooling 
can be seen in a good perspective, as it may reflect 
generation differences. In this way, we must point out 
the theory of cognitive reserve, which says that experi-
ences such as education, occupation, cognitive ability, 
and physical and social activity during individuals’ 
lifetime, combined with genetic factors, can enhance 
the cognitive process and allow them to cope better 
with brain changes.35

In the present study, monolingualism was the most 
prevalent risk factor for dementia. Studies published 
in several countries have shown the protective effect of 
bilingualism against the clinical symptoms of demen-
tia, delaying its onset by 4–5 years.36,37 Bilingualism 
promotes cognitive reserve and cerebral reserve, and 
the combination of these two factors can provide a 
neural structure that explains the delayed onset of de-
mentia.38 Although the literature presents substantial 
evidence that bilingualism is a protective factor for the 
development of dementia,36 not all studies observed 
these relationships.39 However, despite the increase in 
schooling in Brazil in recent years,34 the country still 
has high rates of illiteracy. This makes it impossible to 
intervene in this risk factor in the country at this time, 
and the focus should initially be on increasing the pop-
ulation’s education and cognitive reserve.

Studies investigating visual impairment and demen-
tia have repeatedly shown changes in the physiology of 
the nervous system and suggest that the prevalence 
of visual loss in people with dementia is higher than 
that in the older adult population without dementia.40,41 
A longitudinal study found that moderate to severe vi-
sual impairment can be a predictor and probably a risk 
factor for dementia.38 Since the relationship between 
visual impairment and dementia is not fully understood, 
studies are needed to determine whether screening and 
treatment for vision loss can delay cognitive decline.42,43 
Although low visual acuity is considered a risk factor 

for dementia,40,41,43 there is little longitudinal evidence 
examining this association.41

There is much question about the potential of di-
etary interventions to protect cognitive decline during 
aging.44 Observational studies have found lower rates 
of cognitive decline and a reduced risk of dementia in 
individuals who consume more vegetables and fruits.45 
One explanation for the effects of nutrition on dementia 
may be that a poor-quality diet offers less nutrients and 
energy to the brain. It is plausible that the low intake 
of vegetables causes a lack of micronutrients, such as 
vitamins, minerals and fiber, ultimately causing a neg-
ative effect on cognition.46 Vegetables are a diverse food 
group, rich in B vitamins and antioxidants (vitamins A, 
C and E), and they therefore offer protection against 
cognitive decline,1,47 just as the consumption of grains, 
vegetables and fruits can have a positive impact on cog-
nitive decline. On the other hand, the consumption of 
alcohol, sweets and soft drinks can have a negative influ-
ence.1,47 A healthy diet including foods with antioxidant 
and anti-inflammatory properties regulate the immune 
system and can alter neuroinflammatory events related 
to the progression of cognitive impairment.44

Eating habits can be a promising approach in pre-
venting cognitive decline or delaying the progression 
of dementia.4 However, previous studies regarding 
the quality of the diet and cognitive impairment in 
older-aged people have shown inconsistent results.46,47 
Some studies indicate that it is not possible to state 
whether adherence to a healthy eating habit really 
changes the risk of cognitive decline48 and suggest the 
need for additional studies of dietary intervention to 
investigate the causal associations between diet and 
Alzheimer’s disease.44 Other factors such as geograph-
ic areas, eating habits, instruments for assessing diet 
and cognition,1 and the methodological heterogeneity 
between the different studies49 can also influence the 
relationships found between variables.

The present study had the following limitations. 
The cross-sectional design does not allow establishing 
a cause and effect relationship between variables; data 
cannot be generalized, as they represent only a sample 
of individuals living in a Brazilian city that does not 
have full PHC coverage. The participants were recruited 
based on the recommendation of PHC teams, featuring 
a non-random sample. The self-reported aspect of the 
answers to questions about hypertension, diabetes 
mellitus, and visual and auditory impairments, despite 
being widely used in research, should be viewed with 
caution. Also, the variable use of alcohol should also be 
carefully analyzed, as the amount of alcohol used was 
not asked.
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Thus, the development of new studies with larger 
samples, in other regions of Brazil and in other devel-
oping countries is recommended, as well as longitudinal 
assessments of individuals who present the risk factors.

The data found here contribute to the available 
knowledge about risk factors for dementia in middle- 
and older- aged individuals. In our sample, the most 
prevalent main factors were physical inactivity, depres-
sive symptoms and high blood pressure. Among the 
“other factors”, monolingualism, visual impairment, 
and poor diet stood out. In regression analysis, no 
significant differences were identified between sexes. 
As for age groups, the older adults had significantly 
lower schooling.

The percentage reduction of each of the factors 
can contribute to a decrease in the prevalence of de-
mentia syndrome in the future. Thus, investment in 
the prevention of each of these factors is important. 
Our results are innovative in the sense of showing 
which factors are more prevalent and may help in 
guiding interventions, especially in Brazil, where in-
vestment in public policies is incipient. Factors such as 
physical inactivity and poor diet are absolutely subject 
to interventions, as long as there are public policies 
and trained professionals to guide them. In addition, 

early identification and screening for depressive symp-
toms, high blood pressure and visual impairment can 
contribute substantially to reducing the prevalence of 
dementia. We also highlight that we did not identify 
differences between sexes, which shows that inter-
ventions should be aimed at both men and women in 
a similar way. With regard to the age group, interven-
tions should also be similar, but considering the lower 
level of education of the older adults. The importance 
of investing in the educational system to enhance the 
education level of the population, especially of the 
older adults, is a high point. 

ACKNOWLEDGEMENTS
We thank to Aline Martins Alves, Ana Cristina Silva 
Augusto, Ana Maria Farias Ribeiro, Fernando Carli 
de Oliveira; Luiza Alves da Silva; Maria Eduarda Leite 
Facina, Mariana Ferreira Carrijo, Nathália de Oliveira 
Andrade, and Taiene da Silva Alencar for their collabo-
ration in data collection.

Authors’ contributions. All authors contributed to the 
design and writing of the manuscript. BML and TCRM 
contributed to the analysis of data.

REFERENCES
1. Chou Y-C, Lee M-S, Chiou J-M, Chen T-F, Chen Y-C, Chen J-H. Associa-

tion of diet quality and vegetable variety with the risk of cognitive decline in 
Chinese older adults. Nutrients. 2019;11(7):1666. https://doi.org/10.3390/
nu11071666

2. Livingston G, Sommerlad A, Orgeta V, Costafreda SG, Huntley J, 
Ames D, et  al. Dementia prevention, intervention, and care. Lan-
cet. 2017;390(10113):2673-734. https://doi.org/10.1016/S0140-
6736(20)30367-6

3. World Health Organization. Dementia. 2019 [accessed on May 20, 2020]. 
Available at: https://www.who.int/news-room/fact-sheets/detail/dementia

4. Canevelli M, Lucchini F, Quarata F, Bruno G, Cesari M. Nutrition and 
dementia: evidence for preventive approaches? Nutrients. 2016;8(3):144. 
https://doi.org/10.3390/nu8030144

5. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee 
S, et al. Dementia prevention, intervention, and care: 2020 report of 
the Lancet Commission. Lancet. 2020;396(10248):413-46. https://doi.
org/10.1016/S0140-6736(20)30367-6

6. Mukadam N, Sommerlad A, Huntley J, Livingston G. Population at-
tributable fractions for risk factors for dementia in low-income and 
middle-income countries: an analysis using cross-sectional survey data. 
Lancet Glob Health. 2019;7(5):e596-603. https://doi.org/10.1016/S2214-
109X(19)30074-9

7. Oliveira D, Jun Otuyama L, Mabunda D, Mandlate F, Gonçalves-Pereira 
M, Xavier M, et al. Reducing the number of people with dementia through 
primary prevention in Mozambique, Brazil, and Portugal: an analysis of 
population-based data. Anstey K, Peters R, editors. J Alzheimers Dis. 
2019;70(s1):S283-91. https://doi.org/10.3233/JAD-180636 

8. Brasil. Estratégias para o cuidado da pessoa com doença crônica. 2014. 
[accessed on May 20, 2020]. Available at: https://bvsms.saude.gov.br/bvs/
publicacoes/estrategias_cuidado_pessoa_doenca_cronica_cab35.pdf 

9. Moraes EN de, Carmo JA do, Moraes FL de, Azevedo RS, Machado CJ, 
Montilla DE. Clinical-Functional Vulnerability Index-20 (IVCF-20): rapid 

recognition of frail older adults. Rev Saúde Pública. 2016;50:81. https://
doi.org/10.1590/s1518-8787.2016050006963

10. Batistoni SS, Néri AL, Cupertino AP. Validade e confiabilidade da versão 
Brasileira da Center for Epidemiological Scale - Depression (CES-D) em 
idosos Brasileiros. Psico-USF. 2010;15(1):13-22. https://doi.org/10.1590/
S1413-82712010000100003

11. Matsudo S, Araujo T, Matsudo V, Andrade D, Andrade E, Oliveira LC, et al. 
Questionário Internacional de Atividade Fisica (IPAQ): estudo de validade 
e reprodutibilidade no Brasil. Rev Bras Ativ Fís Saúde. 2001;6(2):5-18. 
https://doi.org/10.12820/rbafs.v.6n2p5-18

12. Brasil. Vigitel Brasil 2018. Vigilância de fatores de risco e proteção 
para doenças crônicas por inquérito telefônico: estimativas sobre 
frequência e distribuição sociodemográfica de fatores de risco e pro-
teção para doenças crônicas nas capitais dos 26 estados brasileiros 
e no Distrito Federal em 2018 [accessed on May 25, 2020]. Available 
at: https://portalarquivos2.saude.gov.br/images/pdf/2019/julho/25/
vigitel-brasil-2018.pdf

13. Blondell SJ, Hammersley-Mather R, Veerman JL. Does physical activity 
prevent cognitive decline and dementia?: A systematic review and me-
ta-analysis of longitudinal studies. BMC Public Health. 2014;14(1):510. 
https://doi.org/10.1186/1471-2458-14-510

14. Baumgart M, Snyder HM, Carrillo MC, Fazio S, Kim H, Johns H. Summary 
of the evidence on modifiable risk factors for cognitive decline and demen-
tia: A population-based perspective. Alzheimers Dement. 2015;11(6):718-
26. https://doi.org/10.1016/j.jalz.2015.05.016

15. Gholamnezhad Z, Boskabady MH, Jahangiri Z. Exercise and Dementia. 
In: Xiao J, editor. Physical Exercise for Human Health. Singapore: Springer 
Singapore; 2020. p. 303-15. https://doi.org/10.1007/978-981-15-1792-
1_20

16. Lampert CD, Ferreira VR. Fatores associados à sintomatologia depressiva 
em idosos. Rev Aval Psicol. 2018;17(2):205-12. https://doi.org/10.15689/
ap.2018.1702.14022.06

https://doi.org/10.3390/nu11071666
https://doi.org/10.3390/nu11071666
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1016/S0140-6736(20)30367-6
https://www.who.int/news-room/fact-sheets/detail/dementia
https://doi.org/10.3390/nu8030144
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1016/S2214-109X(19)30074-9
https://doi.org/10.1016/S2214-109X(19)30074-9
https://doi.org/10.3233/JAD-180636
https://bvsms.saude.gov.br/bvs/publicacoes/estrategias_cuidado_pessoa_doenca_cronica_cab35.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/estrategias_cuidado_pessoa_doenca_cronica_cab35.pdf
https://doi.org/10.1590/s1518-8787.2016050006963
https://doi.org/10.1590/s1518-8787.2016050006963
https://doi.org/10.1590/S1413-82712010000100003
https://doi.org/10.1590/S1413-82712010000100003
https://doi.org/10.12820/rbafs.v.6n2p5-18
https://portalarquivos2.saude.gov.br/images/pdf/2019/julho/25/vigitel-brasil-2018.pdf
https://portalarquivos2.saude.gov.br/images/pdf/2019/julho/25/vigitel-brasil-2018.pdf
https://doi.org/10.1186/1471-2458-14-510
https://doi.org/10.1016/j.jalz.2015.05.016
https://doi.org/10.1007/978-981-15-1792-1_20
https://doi.org/10.1007/978-981-15-1792-1_20
https://doi.org/10.15689/ap.2018.1702.14022.06
https://doi.org/10.15689/ap.2018.1702.14022.06


Luchesi et al.  Risk factors for dementia in Primary Health Care  247

Dement Neuropsychol 2021 June;15(2):239-247

17. Mendes-Chiloff CL, Lima MC, Torres AR, Santos JL, Duarte YO, Lebrão 
ML, et al. Depressive symptoms among the elderly in São Paulo city, Brazil: 
prevalence and associated factors (SABE Study). Rev Bras Epidemiol. 
2018;21(Suppl 2):e180014. https://doi.org/10.1590/1980-549720180014

18. Deví Bastida J, Puig Pomés N, Jofre Font S, Fetscher Eickhoff A. La depre-
sión: un predictor de demencia. Rev Esp Geriatr Gerontol. 2016;51(2):112-
8. https://doi.org/10.1016/j.regg.2015.10.008 

19. Ezzati A, Katz MJ, Derby CA, Zimmerman ME, Lipton RB. Depressive 
symptoms predict incident dementia in a community sample of older 
adults: results from the Einstein aging study. J Geriatr Psychiatry Neurol. 
2019;32(2):97-103. https://doi.org/10.1177/0891988718824036

20. Mirza SS, de Bruijn RFAG, Direk N, Hofman A, Koudstaal PJ, Ikram MA, 
et al. Depressive symptoms predict incident dementia during short- but 
not long-term follow-up period. Alzheimers Dement. 2014;10:S323-S329.
e1. https://doi.org/10.1016/j.jalz.2013.10.006 

21. Singh-Manoux A, Dugravot A, Fournier A, Abell J, Ebmeier K, Kivimäki M, 
et al. Trajectories of depressive symptoms before diagnosis of dementia: 
a 28-year follow-up study. JAMA Psychiatry. 2017;74(7):712. https://doi.
org/10.1001/jamapsychiatry.2017.0660

22. Smith M, Haedtke C, Shibley D. Late life depression detection: an evi-
dence-based guideline. J Gerontol Nurs. 2015;41(2):42-3. https://doi.
org/10.3928/00989134-20150115-99

23. Norton J, Carrière I, Pérès K, Gabelle A, Berr C, Ritchie K, et al. Sex-spe-
cific depressive symptoms as markers of pre-Alzheimer dementia: findings 
from the Three-City cohort study. Transl Psychiatry. 2019;9(1):291. https://
doi.org/10.1038/s41398-019-0620-5

24. Oliveira IM, Duarte YA de O, Zanetta DMT. Prevalence of Systemic Ar-
terial hypertension diagnosed, undiagnosed, and uncontrolled in elderly 
population: SABE Study. J Aging Res. 2019;2019:1-11. https://doi.
org/10.1155/2019/3671869

25. Santos C de S dos, Bessa TA de, Xavier AJ. Fatores associados à de-
mência em idosos. Ciênc Saúde Coletiva. 2020;25(2):603-11. https://doi.
org/10.1590/1413-81232020252.02042018

26. Menezes TN de, Tôrres Oliveira EC, Abreu Tavares Sousa Fischer M, 
Esteves GH. Prevalência e controle da hipertensão arterial em idosos: 
um estudo populacional. Rev Port Saúde Pública. 2016;34(2):117-24. 
https://doi.org/10.1016/j.rpsp.2016.04.001

27. Zattar LC, Boing AF, Giehl MWC, d’Orsi E. Prevalência e fatores asso-
ciados à pressão arterial elevada, seu conhecimento e tratamento em 
idosos no sul do Brasil. Cad Saúde Pública. 2013;29(3):507-21. https://
doi.org/10.1590/S0102-311X2013000300009

28. Hernandorena I, Duron E, Vidal J-S, Hanon O. Treatment options and 
considerations for hypertensive patients to prevent dementia. Expert Opin 
Pharmacother. 2017;18(10):989-1000. https://doi.org/10.1080/1465656
6.2017.1333599

29. Yaffe K, Falvey CM, Hamilton N, Harris TB, Simonsick EM, Strotmeyer 
ES, et al. Association Between Hypoglycemia and Dementia in a Bira-
cial Cohort of Older Adults With Diabetes Mellitus. JAMA Intern Med. 
2013;173(14):1300. https://doi.org/10.1001/jamainternmed.2013.6176

30. Feinkohl I, Aung PP, Keller M, Robertson CM, Morling JR, McLachlan 
S, et al. Severe hypoglycemia and cognitive decline in older people with 
type 2 diabetes: the Edinburgh type 2 diabetes study. Diabetes Care. 
2014;37(2):507-15. https://doi.org/10.2337/dc13-1384

31. Brigola AG, Alexandre T da S, Inouye K, Yassuda MS, Pavarini SCI, 
Mioshi E. Limited formal education is strongly associated with lower 
cognitive status, functional disability and frailty status in older adults. 
Dement Neuropsychol. 2019;13(2):216-24. https://doi.org/10.1590/
1980-57642018dn13-020011

32. Pavarini SCI, Brigola AG, Ottaviani AC, Luchesi BM, Souza ÉN, Rossetti 
ES, et al. Factors associated with cognitive performance in elderly caregi-
vers. Arq Neuro-Psiquiatr. 2018;76(10):685-91. https://doi.org/10.1590/
0004-282x20180101

33. Lenehan ME, Summers MJ, Saunders NL, Summers JJ, Vickers JC. 
Relationship between education and age-related cognitive decline: a 
review of recent research: Age-related cognitive decline. Psychogeriatrics. 
2015;15(2):154-62. https://doi.org/10.1111/psyg.12083

34. Brasil. Pesquisa Nacional por Amostra de Domicílios Contínua - PNAD 
Contínua. Educação 2019. 2020 [accessed on Jan 06, 2021]. Available 
at: https://biblioteca.ibge.gov.br/visualizacao/livros/liv101736_informativo.
pdf

35. Pettigrew C, Soldan A. Defining cognitive reserve and implications for 
cognitive aging. Curr Neurol Neurosci Rep. 2019;19(1):1. https://doi.
org/10.1007/s11910-019-0917-z

36. Woumans E, Versijpt J, Sieben A, Santens P, Duyck W. Bilingualism 
and cognitive decline: a story of pride and prejudice. J Alzheimers Dis. 
2017;60(4):1237-9. https://doi.org/10.3233/JAD-170759

37. Zheng Y, Wu Q, Su F, Fang Y, Zeng J, Pei Z. The Protective effect of 
cantonese/mandarin bilingualism on the onset of Alzheimer disea-
se. Dement Geriatr Cogn Disord. 2018;45(3-4):210-9. https://doi.
org/10.1159/000488485

38. Costumero V, Marin-Marin L, Calabria M, Belloch V, Escudero J, Baquero 
M, et al. A cross-sectional and longitudinal study on the protective effect of 
bilingualism against dementia using brain atrophy and cognitive measures. 
Alzheimers Res Ther. 2020;12(1):11. https://doi.org/10.1186/s13195-
020-0581-1

39. Mukadam N, Sommerlad A, Livingston G. The relationship of bilingualism 
compared to monolingualism to the risk of cognitive decline or dementia: a 
systematic review and meta-analysis. J Alzheimers Dis. 2017;58(1):45-54. 
https://doi.org/10.3233/JAD-170131 

40. Bowen M, Edgar DF, Hancock B, Haque S, Shah R, Buchanan S, et al. 
The Prevalence of Visual Impairment in People with Dementia (the PrOVIDe 
study): a cross-sectional study of people aged 60–89 years with dementia 
and qualitative exploration of individual, career and professional perspec-
tives. Health Serv Deliv Res. 2016;4(21):1-200. https://doi.org/10.3310/
hsdr04210

41. Lee ATC, Richards M, Chan WC, Chiu HFK, Lee RSY, Lam LCW. Higher 
Dementia Incidence in Older Adults with Poor Visual Acuity. Magaziner J, 
editor. J Gerontol Ser A. 2020;75(11):2162-8. https://doi.org/10.1093/
gerona/glaa036

42. Chen SP, Bhattacharya J, Pershing S. Association of vision loss with 
cognition in older adults. JAMA Ophthalmol. 2017;135(9):963. https://
doi.org/10.1001/jamaophthalmol.2017.2838

43. Davies-Kershaw HR, Hackett RA, Cadar D, Herbert A, Orrell M, Steptoe 
A. Vision impairment and risk of dementia: findings from the english lon-
gitudinal study of ageing: findings from the English longitudinal study of 
ageing. J Am Geriatr Soc. 2018;66(9):1823-9. https://doi.org/10.1111/
jgs.15456

44. McGrattan AM, McGuinness B, McKinley MC, Kee F, Passmore P, 
Woodside JV, et al. Diet and inflammation in cognitive ageing and Alzhei-
mer’s disease. Curr Nutr Rep. 2019;8(2):53-65. https://doi.org/10.1007/
s13668-019-0271-4

45. Scarmeas N, Anastasiou CA, Yannakoulia M. Nutrition and prevention of 
cognitive impairment. Lancet Neurol. 2018;17(11):1006-15. https://doi.
org/10.1016/S1474-4422(18)30338-7

46. Fieldhouse JLP, Doorduijn AS, de Leeuw FA, Verhaar BJH, Koene T, Wes-
selman LMP, et al. A suboptimal diet is associated with poorer cognition: 
The NUDAD Project. Nutrients. 2020;12(3):703. https://doi.org/10.3390/
nu12030703

47. Solfrizzi V, Panza F, Frisardi V, Seripa D, Logroscino G, Imbimbo BP, et al. 
Diet and Alzheimer’s disease risk factors or prevention: the current eviden-
ce. Expert Rev Neurother. 2011;11(5):677-708. https://doi.org/10.1586/
ern.11.56

48. Haring B, Wu C, Mossavar-Rahmani Y, Snetselaar L, Brunner R, Wallace 
RB, et al. No Association between Dietary Patterns and Risk for Cognitive 
Decline in Older Women with 9-Year Follow-Up: Data from the Women’s 
Health Initiative Memory Study. J Acad Nutr Diet. 2016;116(6):921-930.
e1. https://doi.org/10.1016/j.jand.2015.12.017

49. Bhatti GK, Reddy AP, Reddy PH, Bhatti JS. Lifestyle modifications and nu-
tritional interventions in aging-associated cognitive decline and Alzheimer’s 
disease. Front Aging Neurosci. 2020;11:369. https://doi.org/10.3389/
fnagi.2019.00369

https://doi.org/10.1590/1980-549720180014
https://doi.org/10.1016/j.regg.2015.10.008
https://doi.org/10.1177/0891988718824036
https://doi.org/10.1016/j.jalz.2013.10.006
https://doi.org/10.1001/jamapsychiatry.2017.0660
https://doi.org/10.1001/jamapsychiatry.2017.0660
https://doi.org/10.3928/00989134-20150115-99
https://doi.org/10.3928/00989134-20150115-99
https://doi.org/10.1038/s41398-019-0620-5
https://doi.org/10.1038/s41398-019-0620-5
https://doi.org/10.1155/2019/3671869
https://doi.org/10.1155/2019/3671869
https://doi.org/10.1590/1413-81232020252.02042018
https://doi.org/10.1590/1413-81232020252.02042018
https://doi.org/10.1016/j.rpsp.2016.04.001
https://doi.org/10.1590/S0102-311X2013000300009
https://doi.org/10.1590/S0102-311X2013000300009
https://doi.org/10.1080/14656566.2017.1333599
https://doi.org/10.1080/14656566.2017.1333599
https://doi.org/10.1001/jamainternmed.2013.6176
https://doi.org/10.2337/dc13-1384
https://doi.org/10.1590/1980-57642018dn13-020011
https://doi.org/10.1590/1980-57642018dn13-020011
https://doi.org/10.1590/0004-282x20180101
https://doi.org/10.1590/0004-282x20180101
https://doi.org/10.1111/psyg.12083
https://biblioteca.ibge.gov.br/visualizacao/livros/liv101736_informativo.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv101736_informativo.pdf
https://doi.org/10.1007/s11910-019-0917-z
https://doi.org/10.1007/s11910-019-0917-z
https://doi.org/10.3233/JAD-170759
https://doi.org/10.1159/000488485
https://doi.org/10.1159/000488485
https://doi.org/10.1186/s13195-020-0581-1
https://doi.org/10.1186/s13195-020-0581-1
https://doi.org/10.3233/JAD-170131
https://doi.org/10.3310/hsdr04210
https://doi.org/10.3310/hsdr04210
https://doi.org/10.1093/gerona/glaa036
https://doi.org/10.1093/gerona/glaa036
https://doi.org/10.1001/jamaophthalmol.2017.2838
https://doi.org/10.1001/jamaophthalmol.2017.2838
https://doi.org/10.1111/jgs.15456
https://doi.org/10.1111/jgs.15456
https://doi.org/10.1007/s13668-019-0271-4
https://doi.org/10.1007/s13668-019-0271-4
https://doi.org/10.1016/S1474-4422(18)30338-7
https://doi.org/10.1016/S1474-4422(18)30338-7
https://doi.org/10.3390/nu12030703
https://doi.org/10.3390/nu12030703
https://doi.org/10.1586/ern.11.56
https://doi.org/10.1586/ern.11.56
https://doi.org/10.1016/j.jand.2015.12.017
https://doi.org/10.3389/fnagi.2019.00369
https://doi.org/10.3389/fnagi.2019.00369

