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Incidence of Cognitive Decline and Association with Changes in 
Sociodemographic, Lifestyle, and Health Indicators in Individuals 
aged 50 years and older: Prospective Cohort                                                                  

Objectives: To identify the incidence of cognitive decline (CD) 
in an urban community-dwelling population aged 50 years and 
older in a 4-year follow-up period and its prospective association 
with sociodemographic factors, lifestyle and health conditions 
as well as with changes in these factors. Methods: This is a pro-
spective cohort with a representative sample of people aged 50 
years and older (n = 206) from Cambé, PR, where baseline data 
collection occurred in the year 2011 and the follow-up occurred 
in 2015. The incidence of CD was the outcome of this study, and 
its evaluation occurred through the Mini-Mental State Examina-
tion. Results: The incidence of CD was 13.1% over the 4 years of 
follow-up, and adjusted Poisson regression models (sex, age and 
age range) showed that this condition was prospectively asso-
ciated with depression (adjusted relative risk (RR) = 3, 50, 95% 
CI = 1.65-7.43). When analyzing the effect of sociodemographic 
factor changes on CD, it was verified that the risk of CD was 
2.86 times higher among the group that stopped having a com-
panion in the 4 years of follow-up when compared to the group 
that maintained a companion in that same period, independent 
of confounding factors. Conclusion: The data suggest that the 
CD process begins before the age of 60 y and that aggravation 
is associated with potentially modifiable factors that can be ap-
proached by health services from the perspective of promotion, 
prevention and care.
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Introduction 

The growing number of cases of cognitive 

decline (CD) in recent decades has mainly 

affected low- and middle-income countries, 

where 58% of global dementia cases were found 

in 2010, with estimates of 63% for 2030 and 71% 

for 2050. In turn, less than 10% of studies on this 

problem are conducted in these countries [1].  

In high-income countries, there has been an 

increase in the number of studies focused on 

middle-aged individuals, showing concern with 

the early identification of risk factors and in 

proposing timely interventions 

[2,3,4,5,6,7,8,9,10,11,12]. Currently, in South 

America and especially in Brazil, the 

epidemiology of CD is a field under construction, 

and there are still no precise estimates of rates 

and associated factors. Few studies have been 

conducted to examine the course of CD in a 

longitudinal manner, and those studies are 

restricted to the elderly, who are more vulnerable 

to comorbidities and established CD, with less 

possibility of preventive actions 

[13,14,15,16,17,18]. 

Another important aspect is the possibility of 

quantifying the impact of changes in 

socioeconomic factors and lifestyle on CD to 

support more specific, directed and effective 

strategies for coping with this problem. Thus, the 

objective of this study was to identify the 

incidence of CD in individuals aged 50 years and 

older living in an urban community in a 4-year 

follow-up and to analyze its prospective 

association with sociodemographic factors, 

lifestyle and health conditions as well as with 

changes in these factors.  

 

 

Figure 1. Flowchart of the sampling process. Cambé, Paraná, 2011-2015. 

Interviewees at VIGICARDIO 

 baseline (n=1,180) 

 
Losses (n=60; 22.55%): 

- Data not available in the database (n=1) 

- Deaths (n=17) 

- Refusal to participate (n=16) 

-  Not found after 3 attempts (n=7) 

- Moved to another city (n=19) 

 

 
Exclusion criteria (n=914; 77.45%): 

- <50 years old at baseline (n=477) 

-  MMSE score below the cutoff point (n=437) 

Eligible for follow-up (n=266) 

 
Final Sample (n=206) 
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Materials and Methods 

a) Design 

This observational prospective cohort 

epidemiological study is part of a population-

based study called VIGICARDIO [19], whose 

data collection occurred at 2 time-points. The 

first collection occurred in 2011 (baseline), 

comprising 1,180 individuals aged 40 years and 

older residing in the city of Cambé, Paraná state, 

Brazil. The second collection occurred after 4 

years and evaluated all the 1,180 individuals 

interviewed at the first time-point. 

For the present study, participants aged 50 

years and older who had no CD at baseline were 

considered eligible for follow-up. Among the 

1,180 respondents in 2011, a total of 266 were 

selected; however, there were 60 losses 

(22.5%). The final sample in the follow-up period 

comprised 206 participants (Figure 1). 

b)Dependent variable  

CD was the outcome of this study. For its 

estimation, the Mini-Mental State Examination 

(MMSE) was used [20]. Subjects considered to 

have CD were those with low scores on the 

MMSE; the following cutoff points were used: 

<19 for people with illiteracy; <23 for people with 

up to 3 complete years of study; <24 for 

individuals with 4 to 7 complete years of study; 

and <28 for individuals with more than 7 

complete years of study [21]. 

c) Independent variables 

 Sociodemographic characteristics  

The following variables at baseline and 

respective categories were selected: gender; 

age range (50 to 59 years; 60 years old or older); 

years of study (≤3 complete years of study; ≥4 

complete years of study); marital status (without 

partner; with partner); work activity (yes; no), 

socioeconomic condition estimated by the 

Critério de Classificação Econômica Brasil 

(Brazilian Economic Classification Criterion; 

CCEB) of the Brazilian Association of 

Companies and Research [22], which was 

classified as the worst economic situation (1st 

tertile) and other (2nd and 3rd tertiles); and 

insufficient consumption of fruits and/or 

vegetables (frequency less than 5 days per 

week) (yes; no) [23]. 

Lifestyle indicators  

The use of tobacco was estimated by self-

reported smoking: smoker (yes) and nonsmoker 

(no). Physical activity during free time was 

identified with the following question: "In a 

normal (typical) week, did you do some type of 

physical activity during your free time?"; those 

who answered "no" were considered inactive, 

and those who answered "yes" were classified 

as active. 

Health conditions  

A brief version of the Geriatric Depression Scale 

was applied. This scale has 15 items [24,25]; 

scores between 0 and 5 are considered normal 

(no), and scores of 6 or more indicate 

depression (yes). The definition of arterial 

hypertension was based on the following criteria: 

mean systolic blood pressure (SBP) ≥ 140 

and/or mean diastolic blood pressure (DBP) ≥ 90 

mmHg and/or use of prescription medication for 

hypertension was categorized as (yes); 

otherwise, the individual was characterized as 

normotensive (no) [26]. 

The presence of diabetes mellitus (DM) was 

defined by fasting blood glucose ≥ 126 mg/dL 

and/or use of exclusive medication for DM 

treatment or use of nonexclusive medication 

with self-reported DM, diagnosed by a 

healthcare professional [26].  

Dyslipidemia was defined based on the following 

values: triglycerides ≥ 150 mg/dL; high-density 

lipoprotein (HDL) cholesterol < 40 mg/dL in men 

and < 50 mg/dL in women; and low-density 

lipoprotein (LDL) cholesterol ≥ 160 and/or 

treatment with hypolipidemic drugs [27]. This 

information was used to classify individuals as 

those with 1 or more changes and/or use of 

medication (yes) and noncarriers (no).   

Measurement of waist circumference (WC) was 

considered high when WC > 88 cm for women 

and WC > 102 cm for men [28].  
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Changes in sociodemographic and lifestyle

factors from baseline to the follow-up period

To explore the effect of change on CD, 6

independent variables (marital status,

socioeconomic status, work activity, physical

inactivity, smoking, and insufficient consumption

of fruits and vegetables) were reclassified into 4

categories: remained in the best condition at

both data collection timepoints; progressed from

a worse condition at baseline to a better

condition at follow-up; remained in the worst

condition at both data collection timepoints; and

regressed from the best condition at baseline to

a worse condition at follow-up.

d)Data processing and statistical analysis

 The absolute and relative frequencies, as well

as the chi-square test, were used to (a) compare

the characteristics of respondents and losses;

(b) investigate the association between the

incidence of CD and risk factors at baseline; and

(c) investigate the association between the

incidence of CD and changes in exposure

factors. The incidence density of CD was

estimated by considering the new cases of CD

as the numerator and the exposed population

multiplied by the years of follow-up of the study

as the denominator. The crude and adjusted

relative risk (RR) of incidence of CD according

to the different types of sociodemographic

factors, lifestyle and health conditions were

obtained using Poisson regression with robust

adjustment of variance. The statistical analyses

were performed using IBM SPSS software,

version 19.0 for Windows, adopting a

significance level of 5%.

Results

In the sample of 206 individuals, there was a

predominance of women (52.4%), the mean age

was 59.5 years, and 37.9% of the individuals had

a low education level (less than 3 years ). When

comparing respondents (n = 206) and losses (n

= 60), there was a similar distribution for all

variables (p > 0.05), except for age group and

work activity (Table 1).

After 4 years, CD was detected in 27 participants 

(13.1%). After adjusting for gender, age, and 

education, the risk of CD incidence was lower in 

60 years and older age group than in those aged 

50 to 59 years and higher among individuals 

classified with depression in 2015 than in those 

classified without depression (Table 2). 

A change in marital status resulted in a higher 

risk of CD (2.86-fold) among those who no 

longer had a partner compared to those who 

remained with a partner, after controlling for 

confounding variables (Table 3). 

Discussion 

Over the 4-year follow-up, the present study 

identified a 13.1% incidence of CD in a sample 

of individuals aged 50 years and older, and there 

was a higher risk of CD occurring for those who 

lost a partner and those who were classified as 

having depression, after adjustments for the 

variables gender, age group, and education 

level. 

The 27 new cases of CD among the 206 

interviewees resulted in an incidence density of 

32.7 per 1,000 person-years of follow-up, similar 

to that observed in low- and middle-income 

countries, such as Venezuela (40.1) and China 

(31.2) [29]. In turn, the incidence density was 

higher than that of several high-income 

countries, such as Canada (25.3), France (14.9), 

the Netherlands (8.1), Spain (12.8), the USA 

(15.5), and Italy (13.3) [30]. In addition to 

methodological issues related to the evaluation, 

it is possible that this difference is related to the 

sociocultural and economic disparities between 

Brazil and high-income nations, such as easier 

access to education, health, leisure, social life 

and professional fulfillment, given that these 

factors provide substantial protection against the 

occurrence of CD, resulting in better brain 

function by minimizing the effect of 

neurodegenerative damage due to stress and by 

increasing the cognitive reserve [31]. 

The increased risk of CD observed among 

individuals who lost their spouse/partner 

corroborates the national [32] and international 



Maria Cristina Umpierrez Vieira et al., IJOAR, 2019 2:39

IJOAR: https://escipub.com/international-journal-of-aging-research/                      5

Table 1. Comparison between participants and losses in relation to characteristics of the sample at

baseline. Cambé, Paraná, 2011.

Factors  
 Participants
    (n=206)

  Losses
  (n=60)

    

 Total  (n = 266)  
 p-valuea

 n %  N %  N %

Gender           0.74

Female  108 52.4  30 50.0  138 51.9

Male  98 47.6  30 50.0  128 48.1

Age range (years)           0.001

50 – 59 121 58.7  21 35.0  142 53.4

≥60 85 41.3  39 65.0  124 46.6

Education (years of study)           0.26

≥4 130 63.1  33 55.0  163 61.3

≤3 76 36.9  27 45.0  103 38.7

Marital status           0.25

With partner  153 74.3  40 66.7  193 72.6

Without partner  53 25.7  20 33.3  73 27.4

Labor activity           0.02

Yes  112 54.4  22 36.7  134 50.4

Not applicable  94 45.6  38 63.3  132 49.6

Socioeconomic status           0.62

Higher  124 60.2  34 56.7  158 59.4

Lower (lower tertile)  82 39.8  26 43.3  108 40.6

Smoker           0.31

No  173 84.0  47 78.3  220 82.7

Yes  33 16.0  13 21.7  46 17.3

Physical inactivity during leisure
time  

     0.30

Yes  140 68.0  45 75.0  185 69.5   

No  66 32.0  15 25.0  81 30.5   

Insufficient consumption of 
Fruits and vegetables (<5x per 
week)  

  
 

   
   

0.68 

No  92 44.7  25 41.7  117 44.0   

Yes  114 55.3  35 58.3  149 56.0   

Hypertension           0.08 

Yes  133 64.6  46 76.7  179 67.3   

No 73 35.4  14 23.3  87 32.7   

Diabetes mellitus           0.81 

Yes  30 14.6  8 13.3  38 14.3   

No 176 85.4  52 86.7  228 85.7   

Dyslipidemia           0.08 

Yes  122 59.2  28 46.7  150 56.4   

No 84 40.8  32 53.3  116 43.6   

High waist circumference           0.39 

Yes  116 56.3  30 50.0  146 54.9   

No 90 43.7  30 50.0  120 45.1   

aP-value for differences between participants and losses, chi-square test. No multivariate analysis was performed for the factors that 

had p > 0.20 in the bivariate 
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Table 2. Incidence and relative risk (RR) of cognitive decline (CD) according to sociodemographic,

lifestyle and health factors in individuals aged 50 years and older. Cambé, Paraná, 2011-2015.

 n
total

Cases of cognitive 
decline n (%) 

p-valuea Crude RR 
(CI95%)  

Adjusted RR 
(CI95%)b, c 

Total  206 27 (13.1)    

Gender    0.19   

 Female  108 11 (10.2)  1.00 1.00 

 Male  98 16 (16.3)  1.60 (0.78-3.28) 1.75 (0.85-3.62) 

Age range (years)    0.08   

50 – 59 121 20 (16.5)  1.00 1.00 

≥ 60 85 7 (8.2)  0.50 (0.22-1.13) 0.44 (0.20-0.94) 

Education (years of study)    0.38   

≥ 4 130 15 (11.5)  1.00 - 

≤ 3 76 12 (15.8)  1.37 (0.68-2.77) - 

Marital status    0.98   

With partner  153 20 (13.1)  1.00 - 

Without partner  53 7 (13.2)  1.01 (0.45-2.25) - 

Work Activity    0.34   

Yes  112 17 (15.2)  1.00 - 

No  94 10 (10.6)  0.70 (0.34-1.46) - 

Socioeconomic status    0.46   

Higher  124 18 (14.5)  1.00 - 

Lower (lower tertile)  82 9 (11.0)  0.76 (0.36-1.60) - 

Smoker    0.7   

No 173 22 (12.7)  1.00 - 

Yes  33 5 (15.2)  1.20 (0.49-2.92) - 

Physical inactivity during leisure time (<1x 
per week)    0.55   

No 66 10 (15.2)  1.00 - 

Yes  140 17 (12.1)  0.80 (0.39-1.65) - 

Insufficient consumption of Fruits and 
vegetables (<5x per week)    0.39   

No 92 10 (10.9)  1.00 - 

Yes  114 17 (14.9)  1.37 (0.66-2.85) - 

Depressiond    0.03   

No 180 20 (11.1)  1.00 1.00 

Yes  26 7 (26.9)  2.42 (1.14-5.16) 3.50 (1.65-7.43) 

Hypertension   0.81   

No 73 9 (12.3)  1.00 - 

Yes  133 18 (13.5)  1.10 (0.52-2.32) - 

Diabetes Mellitus    0.53   

No 176 22 (12.5)  1.00 - 

Yes  30 5 (16.7)  1.33 (0.55-3.25) - 

Dyslipidemia    0.4   

No 84 9 (10.7)  1.00 - 

Yes  122 18 (14.8)  1.38 (0.65-2.92) - 

High waist circumference    0.93   

No 90 12 (13.3)  1.00 - 

Yes  116 15 (12.9)  0.97 (0.48-1.97) - 

RR = Relative risk, calculated from the Poisson regression with robust variance adjustment; CI95% = 95% confidence interval; a p-

value of the chi-square test for heterogeneity between cognitive decline and independent variables; b Adjusted for gender, age group 

and education level; c No multivariate analysis was performed for the factors that had p> 0.20 in the bivariate analysis; d Data from 

2015.  
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Table 3. Association between risk of cognitive decline and changes in sociodemographic and

lifestyle indicators of adults. Cambé, Paraná, 2011-2015.

Factors  
 n total  Cases of cognitive

decline  n (%)  
Crude RR (CI95%) 

Adjusted RR 

(CI95%) a, c  

Evolution of marital statusb      

Individual remained with a partner  
131 

15 (11.5) 1.00 1.00 

Individual stopped living with partner  21 5 (23.8) 2.08 (0.84-5.12) 2.86 (1.22-6.71) 

Individual remained without a partner.  45 6 (13.3) 1.00 1.00 

Individual started living with partner  8 1 (12.5) 0.94 (0.13-6.78) 0.97 (0.14-6.79) 

Evolution of work activity      

Individual remained working  77 13 (16.9) 1.00 1.00 

Individual stopped working  35 4 (11.4) 0.68 (0.24-1.93) 0.83 (0.29-2.37) 

Individual remained without work  84 9 (10.7) 1.00 1.00 

Individual started to work  10 1 (10.0) 0.93 (0.13-6.62) 0.79 (0.09-6.77) 

Evolution of socioeconomic statusb      

Individual remained in the highest condition  110 17 (15.5) 1.00 1.00 

Individual went from highest to lowest 

condition 

13 1 (7.7) 
0.50 (0.07-3.44) 0.43 (0.05-3.50) 

Individual remained in the lowest condition  34 5(14.7) 1.00 1.00 

Individual went from the lowest to the highest 

condition  

48 4 (8.3) 
0.57 (0.16-1.96) 0.47 (0.14-1.51) 

Evolution of smoking      

Individual remained without smoking.  172 22 (12.8)  -   -  

Individual started smoking  1 0 (0.0)  -   -  

Individual kept smoking.  27 5 (18.5)  -   -  

Individual quit smoking  6 0 (0.0)  -   -  

Evolution of physical inactivity during 

leisure time 

  
  

Individual kept exercising  30 7 (23.3) 1.00 1.00 

Individual stopped exercising  36 3 (8.3) 0.36 (0.10-1.26) 0.36 (0.10-1.27) 

Individual remained inactive  113 15 (13.3) 1.00 1.00 

Individual started exercising  27 2 (7.4) 0.56 (0.14-2.30) 0.55 (0.14-2.14) 

Evolution of insufficient consumption of 

fruits and vegetables  

  
  

Individual kept eating enough fruits and 

vegetables  

84 9 (10.7) 
1.00  -  

Individual stopped consuming enough fruits 

and vegetables  

8 1 (12.5) 
1.17 (0.17-8.07)  -  

Individual continued to consume insufficient 

amount of fruits and vegetables  

27 3 (11.1) 
1.00  -  

Individual began to consume enough fruits 

and vegetables 

87 14 (16.1) 
1.45 (0.45-4.67)  -  

Note: RR = Relative risk, calculated from the Poisson regression with robust variance adjustment; CI95% = 95% confidence interval. 

a Adjusted for gender, age group and education level; b Number of participants less than 206 due to lack of data in the database; c 

No multivariate analysis was performed for the factors that had p > 0.20 in the bivariate 
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[33,34,35,36,37] literature. Studies focused on

changes after the loss of a partner and the social

stereotypes that people use to relate to those

who remain alone showed that the loss of a

partner generates negative changes in the

network of social interaction, which is an

important component of the cognitive reserve,

favoring CD [38,39]. In addition, being alone

implies changes in personal interaction and self-

reference that can result in stress and social

isolation [40]. From this perspective, Thoits

(2011) [41] considers that to mitigate the

consequences of stressors, in physical and

mental health, the most effective strategy is for

significant individuals from the social

environment to provide emotional support and

support to cope with the loss of a partner.

Depression increased the risk of CD in 4 years

by 3-fold; however, it should be considered that

there is no consensus on how this association is

established because, although it is identified as

a cause of CD [42], it can be considered a

prodromal expression of dementia [43].

Depression is a multifactorial (intrapersonal,

social, environmental, etc.) health problem, the

causes of which may vary according to stages of

life. Therefore, when analyzing this condition in

the population aged 50 years and older - the age

group in this study - it is important to consider

that the changes resulting from aging, such as

reduced possibilities of social interaction,

worsening health conditions and

neuroendocrine and brain neurochemical

changes, can trigger depression and promote

CD [44]. Another aspect related to the

association between depression and CD found

in this study is that men (59.3%) were the most

affected, corroborating studies that claim that

CD associated with depression is more frequent

in males, even when women are most affected

by depression [45,46,47].

Studies indicate that the CD rates increase as

individuals age [48,49,50,29]; however, in this

study, when comparing people in the age group

of 50 to 59 years with those in the age group of

60 years and older, it was found that the

incidence rates were higher among the 

youngest. This result may be partly explained by 

the fact that the population with CD at the study's 

baseline was excluded, and in this group, 

individuals aged 60 or older were predominant. 

Wilkosz et al. (2010) [51] analyzed the trajectory 

of CD according to subject age and MMSE score 

and found that individuals with advanced age 

and a normal MMSE score at baseline declined 

slower than do younger individuals with a normal 

MMSE score. From this perspective, it is 

possible that 4 years of follow-up was adequate 

to identify CD only among the youngest 

individuals, i.e., the latency period was not 

sufficient for the development of CD among 

older subjects with normal MMSE scores 

because higher MMSE scores are indicative of 

greater cognitive reserve. Similarly, a 30-year 

follow-up cohort observed a decrease in the 

incidence of CD among participants from 

advanced age groups compared to younger age 

groups [52]. 

In addition, it should be noted that most studies 

(90%) in this area are conducted in high-income 

countries and that recent evidence from low- and 

middle-income countries has indicated that CD 

seems to start earlier in these countries [53]. 

Some methodological considerations should be 

highlighted. The loss of 22% of respondents in 

the follow-up may be considered a limitation; 

however, the sample composition of the follow-

up was similar to that at baseline, decreasing the 

possible negative effect of such losses. Another 

point to be considered is that depression was 

evaluated only at follow-up, and unlike other 

independent variables, it was not possible to 

analyze the effect of changes in this condition on 

the incidence of CD over the 4 years of follow-

up. Another limitation of the study was the 

assessment of cognitive status only by the 

MMSE because a broader neuropsychological 

assessment would have greater sensitivity. 

However, the MMSE is an easily applied 

instrument that can be incorporated into clinical 

assessments in primary care. 

In addition to the prospective design, another 
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positive aspect of this study is the evaluation of

a population aged 50 years old and older, an age

group that is little explored in cognitive

assessment studies in low- and middle-income

countries.

Conclusion

The data suggest that the CD process begins

before the age of 60; therefore, there is a need

for studies on this subject to include middle age

individuals because new evidence is necessary

for definitive conclusions about the early onset

of CD in contexts of social vulnerability. In

addition, greater attention is necessary

regarding individuals who lose a partner and

thus are more vulnerable to the occurrence of

CD. This condition has also been associated

with situations of potential reversal, such as

depression; thus, it is believed that early

screening for such a condition will be important

to clarify risk factors associated with dementia

and consequent policy support aiming to prevent

CD. More population studies are needed to

monitor cognitive performance in different

geographic regions, and ideally, this sample

should be followed-up for a longer period of time

to identify factors associated with conversion to

CD.
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