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Introduction: The productivity of individuals is assumed to decline upon reaching old age when cognitive ability is considered. This assumption is false, especially if the human development characteristics of people are analyzed, which highlights the need to recognize the heterogeneity among subpopulations.

Methods: Using Wave two of the Brazilian Longitudinal Study on Aging, conducted from 2019 to 2021, this study explored the onset and speed of cognitive aging among older individuals aged at least 60 in Brazil, with reference to their education and income levels.

Results: It was observed that although higher human capital characteristics yielded results toward later cognitive decline, women benefited more from having higher educational attainment levels. Such a pattern was similar among men and increased income levels. Disparities in cognitive performance, whether from education or income, were greatest at age 60, and this advantage diminished as age progressed.

Conclusion: Viewing the older population as homogeneous in terms of health function is restrictive. It should be recognized that variations in social status affect individuals’ health status into old age and therefore their respective potential for productivity should be maximized.
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1. Introduction

Improvements in social conditions, better living environments, and advances in medical science have resulted in increased life expectancies across countries (1). In conjunction with this, the phenomenon of population aging has been observed in many societies. Brazil is among such cases, where the median age of the population has increased from 16.9 years in 1960 to 32.4 years in 2020 (2). It is estimated to reach 46 by 2060. In terms of proportional distribution in 1960, a little over 4% of Brazil’s population were aged 60 and over, while those in the younger age groups of 0 to 14 comprised 38% of the total population. By 2020 and 2060, the older population is estimated to make up about 14 and 33%, respectively, of the total population. During those same periods, the younger age groups will account for almost 21 and 14%, respectively, of the total population.

The onset of ill health is associated with age progression, including declining cognitive performance, notwithstanding dementia (3). There is a biological underpinning in this process as the brain and its functions degenerate in advanced ages (4). Additionally, social disparities can be involved in outcomes pertaining to cognition (5). In 2015, it was estimated that about 5% of the global older population had dementia (3). A higher prevalence of dementia has also been estimated to occur in low- and middle-income countries (LMICs), which constitute around 60% of the global prevalence. In the case of Brazil, dementia is said to be underdiagnosed, with an estimated number of about a million affected individuals (6). Studies at the community level also indicate widely varying prevalence rates between 5 and 19% of the respective communities’ older populations (7).

The shift in age structures of societies towards aging has been linked to public health challenges, as there may be issues related to financing healthcare and ensuring a good quality of well-being (1). There are studies that have noted the prospect that such a change in population structure may lead to negative population growth and labor scarcity, with China serving as an example (8). However, recent studies challenge this point of view by delving into the fact that the ‘older population’ is highly heterogeneous, with individuals having different socioeconomic backgrounds. Therefore, their health and capacity to contribute to society in an economically gainful manner can continue despite old age (9–11). Cognition plays a crucial role in the productivity of the older population, serving as an apt indicator for further social engagement and adaptability in learning and navigating work environments.

This paper employs the previously presented notion of heterogeneity. The entrance to old age should not be defined by chronological age alone, as it does not signify the level of health functioning of individuals. With the increase in life expectancies across societies, the health status and functioning of people today differ significantly from those decades ago. For example, hypothetically, a 60-year-old man today may have the health functioning capacity of a 50-year-old male in the 1980s. This fundamental concept is put forth through the characteristics approach, which is multidimensional and determines the functional capacity of individuals based on chronological age and social characteristics (12). As a hypothetical example, a female aged 65 with no completed schooling may exhibit a cognitive performance level of X, whereas a woman with completed secondary school attainment may exhibit the same level of cognitive functioning X at 70 years old. This implies that individuals with a higher socioeconomic background may experience a later onset of cognitive aging. The characteristics approach has been applied to various health dimensions, including walking speed, handgrip strength, and cognitive status (13–15).

The present study focuses on the differences in cognitive aging among subpopulations in Brazil. As the rate of population aging in the country is increasing, several general social and economic issues have been raised, often overlooking the aspect of cognitive impairment in the discussion (6, 7). As individuals experience ageing differently, this study can provide guidance on which individuals in the population may maintain cognitive productivity. Having an aging population may not only bring social and economic challenges but also offer opportunities when taking a positive perspective and appropriate consideration.



2. Materials and methods


2.1. Data

This study utilized the second wave of the Brazilian Longitudinal Study on Aging (ELSI-Brazil), which includes a total sample of 9,941 participants from whom information was collected between 2019 and 2021. ELSI-Brazil is an ongoing nationally representative cohort study that focuses on individuals aged at least 50 years, with the baseline data collected in 2015–2016. The collected data includes socio-demographic characteristics, self-reported health measures, and anthropometric data. ELSI-Brazil implemented a complex sampling design, and additional details regarding the survey methodology can be found elsewhere (16). The ELSI-Brazil was approved by the Ethics Committee of the Oswaldo Cruz Foundation - Minas Gerais and the process is registered on Plataforma Brasil (CAAE: 34649814.3.0000.5091). Participants signed separate informed consent forms for each of the research procedures and authorized access to corresponding secondary databases.



2.2. Measures


2.2.1. Cognition

A global score was generated from two measures of cognition. The first measure involved immediate and delayed recall. Respondents were presented with a list of 10 words and asked to recite them back to the survey enumerator immediately. After answering other unrelated questions, the respondents were asked again to recite the same 10 words. The second measure of cognition was fluency, specifically involving naming as many animals as possible within a minute. The total number of correct answers was combined to represent the global cognition score, following a similar approach as other studies (17, 18).



2.2.2. Human capital factors

The characteristics focused on in the analyses were socioeconomic factors: education and income. Education was determined based on the survey item that asked about the highest level of education attained by individuals. The categories used were as follows: (a) no education, (b) primary level, (c) secondary level, and (d) postsecondary level. Regardless of completion status, respondents were included in their respective classification. For the characteristics approach analysis, the reference category for comparison was the category of no education.

Income was based on the total household income from various sources reported by the respective older respondents. The total income values were then classified into quartiles. The reference category for income was the lowest quartile.



2.2.3. Other covariates

In previous applications of the characteristics approach, additional health variables that were correlated with the investigated health outcome were included (11, 13). The bases for the selection of the said health covariates are their observed association with the outcome at hand and also that they are contextualized in the society being investigated. With that said, three medically-diagnosed health status factors were included in the analyses: hypertension, arthritis, diabetes, a cerebral vascular accident or stroke, and chronic obstructive pulmonary disease (COPD). The prevalence of the said diseases has been indicated to be associated with cognitive performance decline among Brazilians over the years (19–21). An advantage of utilizing the characteristics approach as an analytical method is its concise statistical modelling, but the prevalence rates of the previously mentioned diseases were utilized in the present analysis to account for the health status of the analytic sample. The goal was to produce better estimates with regard to the adjusted rates of human capital factors similar to what was done in previous studies involving the characteristics approach (11, 13–15).




2.3. Analysis

The characteristics approach is initiated by creating a schedule of health functions using multiple linear regression models (13, 14). The outcome of these analytical models is cognitive performance, which depends on individual ages and human capital development characteristics. The distribution of cognitive performance characteristics is non-normal, but despite this, the use of the stated regression model analyses is acceptable as violations of the normality assumption occur due to small sample sizes (22). This method of analysis, which yields outcomes with a non-normal distribution, has been utilized in other studies (14, 15). Distinct analytic models were employed for education levels and income quartiles. The model specification for education is:
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And the model specification for income quartile analysis was:
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where C(k) stands for the health status k referring to cognition level of person i. Then εi is the random error with zero mean and the variance σ2.

The next step in the characteristics approach is computing α-ages, or alpha ages. These are characteristic-based ages, where individuals showing the same α-age have the same characteristic (13). A standard schedule is established, which serves as the comparative reference for characteristics based on chronological age. In the present analysis, the reference category for education level was individuals with no schooling. As for the income quartile, the reference category was the low-income category. The following equations were for the α-ages of education subgroups:
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For the α-ages of the subpopulations based on income:
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3. Results

The sample distribution is presented in Table 1. The mean age and cognition levels of men and women in the sample were similar. There were more men at the primary level of education, while there were more women at the other levels. In terms of income quartile, more women were in the lower categories, while men were in the higher levels.



TABLE 1 Descriptive statistics of analytic sample by gender.
[image: Table1]

Table 2 presents the differences in average global cognition scores between men and women. It was observed that average cognition scores decrease with older ages. Men with no completed education had an average score of about 15, while women had an average score of 14. For those at the postsecondary level, the average scores for both sexes were almost 23. Similarly, cognition scores increased as human capital development levels increased.



TABLE 2 Comparison of mean global cognition scores between men and women.
[image: Table2]

To further explore differences in the trajectories of cognitive performance based on socioeconomic characteristics, the age progression of the health outcome is depicted in Figure 1. There is a significant disparity in average scores based on education levels. Regarding income categories, there are also significant disparities between categories, particularly at age 60. Among men, the differences tend to diminish with older ages. Women in the lower three categories of income showed smaller differences in scores, while the high-income quartile remained notably elevated throughout the age progression.

[image: Figure 1]

FIGURE 1
 Mean cognition score by human capital development factors and gender.


The results of the characteristics approach analyses by education level are presented in Table 3. Men at the primary level of education have a greater than 1-year advantage over those with no schooling. Higher gains were observed as education levels increased. For example, the level of cognitive performance of a 60-year-old male with no schooling would be attained at age 66 for those at the secondary level and 69 years old for those at the postsecondary level. A similar pattern was observed among women. Another similarity between men and women is that the gains decrease as age progresses. For instance, women with no schooling and those at the postsecondary level had alpha-ages of 60 and 72 years, respectively, resulting in a 12-year difference. At age 80, women with no schooling and women at the postsecondary level may have similar performances at age 89, reducing the difference to 9 years.



TABLE 3 Alpha-age schedule by educational attainment level of men and women.
[image: Table3]

The patterns and trends among men and women for α-ages based on income levels were similar to those based on education levels (Table 4). A notably consistent pattern between income and education levels was that women had higher gains than men for the highest categories. Specifically, women in the high-income category, as well as those at the postsecondary level, had approximately 20% higher gains in α-ages than men.



TABLE 4 Alpha-age schedule by income level and gender.
[image: Table4]



4. Discussion

This study observed the cognitive performance of older Brazilian men and women and identified socioeconomic disparities. Higher levels of education and income were associated with a later onset of cognitive decline, benefiting cognition across the old age spectrum. However, a declining trend was observed upon reaching later ages for both males and females.

In general, socioeconomic factors have shown to have a positive impact on health, particularly in terms of cognition (23, 24). Education has been suggested to enhance cognitive reserves (25) and offer lifelong opportunities that can delay cognitive ageing (24). Greater economic resources are also associated with better healthcare access and social engagement, which can benefit cognitive health (26, 27). The range of activities that people can do when they have more resources, especially being engaged in community activities.

Similar patterns of better health status related to higher human capital characteristics have been observed in Brazil (28, 29). Illiteracy rates have been declining, but disparities persist among certain subpopulations, including older individuals (30). It has been reported that even within the older population, further disparities are noted. When viewed at the regional level, adults aged 60 and over had illiteracy rates of about 33% in the Northeast, while it is nearly 9% in the Southeast (30). Regarding income, social security schemes have been implemented to promote health and well-being (29). As a result of these programs, about 86% of older individuals in Brazil receive support through social pension schemes. As observed in the present study, the onset of cognitive decline among those with no schooling and low income was much disadvantaged.

Significant differences in the benefits toward cognitive performance were found between genders. Men and women exhibited different degrees of advantage depending on socioeconomic status. Across higher levels of education, women had a greater advantage. These results resemble findings from other LMICs (11, 15). In the context of the current study, women in Brazil have been found to experience inequality in terms of education, labor participation, and income (28, 31). Due to lower returns on income for women, they may compensate through other means (32). This may explain why the higher benefits in the onset of cognitive performance decline are consistently higher for women across all education levels.

There are limitations to this study. The use of cross-sectional data within the panel survey of ELSI-Brazil aligns with selected literature that utilizes the characteristics approach thus far (11). Given the nature of the data used, no causation can be established in the analysis. The results pertaining to the prevalence of cognitive performance also do not indicate a medical diagnosis of dementia. The survey items used are based on established questions for estimating cognitive performance levels. Lastly, the present study focused on the functional differences in the ageing process of the population based on human capital factors. Other studies have explored biomarker-based biological ages (33, 34) but such studies were complex and have extemporized assumptions (13). Furthermore, the present study focused on the general population and estimated the respective trajectories of cognitive performance by human capital development characteristics. Prospective studies may be able to estimate similar trajectories with the inclusion of their health status. It may be utilized as a stratifying characteristic of the analytic sample apart from health status factors as covariates in the statistical modelling analysis in the initial procedure of the characteristics approach.



5. Conclusion

By employing the characteristics approach as a novel analytic method, this study provides a better understanding of the heterogeneity among the older population. The onset and progression of cognitive decline were observed to be associated with human capital development factors. Both education and income levels are preventable risk factors for cognitive impairment. For the current older population, it may be necessary to monitor those with no schooling as they may be at a higher risk of cognitive decline. Healthcare and services should be better aligned with the needs of individuals based on their social and economic backgrounds. Looking toward the long term, measures should be strengthened to improve educational attainment levels for the current younger population. This would lead to increased prospective earnings and better cognitive health outcomes in old age.



Data availability statement

Publicly available datasets were analyzed in this study. The data sets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found at https://elsi.cpqrr.fiocruz.br/data-access/.



Author contributions

The author confirms being the sole contributor of this work and has approved it for publication.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. The ELSI-Brazil was supported by the Brazilian Ministry of Health: DECIT/SCTIE (Grants: 404965/2012-1 and TED 28/2017) and COPID/DECIV/SAPS (Grants: 20836, 22566, 23700, 25560, 25552, and 27510).



Conflict of interest

The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Sander, M, Oxlund, B, Jespersen, A, Krasnik, A, Mortensen, EL, Westendorp, RGJ , et al. The challenges of human population ageing. Age Ageing. (2015) 44:185–7. doi: 10.1093/AGEING/AFU189 

 2. United Nations Population Division (2022). World population prospects 2022. Available at: https://population.un.org/wpp/. (Accessed August 17, 2023).

 3. World Health Organization (2017). Global action plan on the public health response to dementia. Geneva: World Health Organization. Available at: http://apps.who.int/bookorders. (Accessed August 17, 2023).

 4. Ferrer, I. Defining Alzheimer as a common age-related neurodegenerative process not inevitably leading to dementia. Prog Neurobiol. (2012) 97:38–51. doi: 10.1016/j.pneurobio.2012.03.005

 5. Kleinman, A, Estrin, GL, Usmani, S, Chisholm, D, Marquez, PV, Evans, TG , et al. Time for mental health to come out of the shadows. Lancet. (2016) 387:2274–5. doi: 10.1016/S0140-6736(16)30655-9 

 6. Nakamura, AE, Opaleye, D, Tani, G, and Ferri, CP. Dementia Underdiagnosis in Brazil. Lancet. (2015) 385:418–9. doi: 10.1016/S0140-6736(15)60153-2 

 7. Fagundes, SD, Silva, MT, Thees, MFRS, and Pereira, MG. Prevalence of dementia among elderly Brazilians: a systematic review. Sao Paulo Med J. (2011) 129:46–50. doi: 10.1590/S1516-31802011000100009 

 8. Du, Y, and Yang, C. Demographic transition and labour market changes: implications for economic development in China In: I Claus and L Oxley, editors. China’s economy: A collection of surveys. West Sussex, United Kingdom: John Wiley & Sons (2015). 25–44.

 9. Lucero-Prisno, III, Don Eliseo, MBN, Kouwenhoven, PM, Vicerra, M, Ma, ZF, Méndez, MJG , et al. The challenges of the low birth rate in China. Public Health Challeng. (2022) 1:e8. doi: 10.1002/PUH2.8

 10. Marois, G, Gietel-Basten, S, and Lutz, W. China’s low fertility may not hinder future prosperity. Proc Natl Acad Sci U S A. (2021) 118:e2108900118. doi: 10.1073/PNAS.2108900118/SUPPL_FILE/PNAS.2108900118.SAPP.PDF 

 11. Vicerra, PMM, and Estanislao, JM. Socioeconomic disparities in cognitive functioning trajectories among older Filipinos: applying the characteristics approach. J Appl Gerontol. (2023) 42:1850–8. doi: 10.1177/07334648231159770 

 12. Sanderson, WC, and Scherbov, S. A unifying framework for the study of population aging. Vienna Yearb Population Res. (2016) 1:007–40. doi: 10.1553/populationyearbook2016s007

 13. Sanderson, WC, and Scherbov, S. Measuring the speed of aging across population subgroups. PLoS One. (2014) 9:e96289. doi: 10.1371/journal.pone.0096289 

 14. Sanderson, WC, Scherbov, S, Weber, D, and Bordone, V. Combined measures of upper and lower body strength and subgroup differences in subsequent survival among the older population of England. J Aging Health. (2016) 28:1178–93. doi: 10.1177/0898264316656515 

 15. Vicerra, PMM, and Pothisiri, W. Trajectories of cognitive ageing among Thai later-life adults: the role of education using the characteristics approach. J Population Soc Stud. (2020) 28:276–86. doi: 10.25133/JPSSv28n4.019

 16. Lima-Costa, MF, de Melo Mambrini, JV, Bof de Andrade, F, de Souza, PRB Jr, de Vasconcellos, MTL, Neri, AL , et al. Cohort profile: the Brazilian longitudinal study of ageing (ELSI-Brazil). Int J Epidemiol. (2023) 52:e57–65. doi: 10.1093/ije/dyac132 

 17. Cardoso, BR, Hare, DJ, and Macpherson, H. Sex-dependent association between selenium status and cognitive performance in older adults. Eur J Nutr. (2021) 60:1153–9. doi: 10.1007/s00394-020-02384-0 

 18. Veronese, N, Koyanagi, A, Solmi, M, Thompson, T, Maggi, S, Schofield, P , et al. Pain is not associated with cognitive decline in older adults: a four-year longitudinal study. Maturitas. (2018) 115:92–6. doi: 10.1016/j.maturitas.2018.07.001 

 19. Lopes, MA, Ferrioli, E, Nakano, EY, Litvoc, J, and Bottino, CM. High prevalence of dementia in a community-based survey of older people from Brazil: association with intellectual activity rather than education. J Alzheimers Dis. (2012) 32:307–16. doi: 10.3233/JAD-2012-120847 

 20. Lopes, MA, Xavier, AJ, and D’Orsi, E. Cognitive and functional impairment in an older community population from Brazil: the intriguing association with frequent pain. Arch Gerontol Geriatr. (2016) 66:134–9. doi: 10.1016/j.archger.2016.05.010

 21. Teixeira, MM, Passos, VMA, Barreto, SM, Schmidt, MI, Duncan, BB, Beleigoli, AMR , et al. Association between diabetes and cognitive function at baseline in the Brazilian longitudinal study of adult health (ELSA- Brasil). Sci Rep. (2020) 10:1596. doi: 10.1038/s41598-020-58332-9 

 22. Sainani, KL. Dealing with non-normal data. PMR. (2012) 4:1001–5. doi: 10.1016/J.PMRJ.2012.10.013 

 23. Demakakos, P, Biddulph, JP, Bobak, M, and Marmot, MG. Wealth and mortality at older ages: a prospective cohort study. J Epidemiol Community Health. (2016) 70:346–53. doi: 10.1136/JECH-2015-206173 

 24. Zahodne, LB, Stern, Y, and Manly, JJ. Differing effects of education on cognitive decline in diverse elders with low versus high educational attainment. Neuropsychology. (2015) 29:649–57. doi: 10.1515/jci-2013-0007 

 25. Stern, Y. The concept of cognitive reserve: a catalyst for research. J Clin Exp Neuropsychol. (2003) 25:589–93. doi: 10.1076/jcen.25.5.589.14571 

 26. Yaffe, K, Falvey, C, Harris, TB, Newman, A, Satterfield, S, Koster, A , et al. Effect of socioeconomic disparities on incidence of dementia among biracial older adults: prospective study. BMJ. (2013) 347:f7051. doi: 10.1136/bmj.f7051 

 27. Yochim, BP, Mueller, AE, and Segal, DL. Late life anxiety is associated with decreased memory and executive functioning in community dwelling older adults. J Anxiety Disord. (2013) 27:567–75. doi: 10.1016/J.JANXDIS.2012.10.010 

 28. Borelli, WV, Leotti, VB, Strelow, MZ, Chaves, MLF, and Castilhos, RM. Preventable risk factors of dementia: population attributable fractions in a Brazilian population-based study. Lancet Reg Health. (2022) 11:100256. doi: 10.1016/j.lana.2022.100256 

 29. Freeman, T, Gesesew, HA, Bambra, C, Giugliani, ERJ, Popay, J, Sanders, D , et al. Why do some countries do better or worse in life expectancy relative to income? An analysis of Brazil, Ethiopia, and the United States of America. Int J Equity Health. (2020) 19:1–19. doi: 10.1186/S12939-020-01315-Z/TABLES/2

 30. Instituto Brasileiro de Geografiae Estatıstica. (2023). “Illiteracy rate is lower in 2022, but remains high among the elderly, black and Brown persons and in the northeast region. Available at: https://agenciadenoticias.ibge.gov.br/en/agencia-news/2184-news-agency/news/37103-illiteracy-rate-is-lower-in-2022-but-remains-high-among-the-elderly-black-and-brown-persons-and-in-the-northeast-regioneste-2 [Accessed June 9, 2023].

 31. Codazzi, K, Pero, V, and Sant’Anna, AA. Social norms and female labor participation in Brazil. Rev Dev Econ. (2018) 22:1513–35. doi: 10.1111/RODE.12515

 32. Ross, CE, and Mirowsky, J. Gender and the health benefits of education. Sociol Q. (2010) 51:1–19. doi: 10.1111/j.1533-8525.2009.01164.x 

 33. Klemera, P, and Doubal, S. A new approach to the concept and computation of biological age. Mech Ageing Dev. (2006) 127:240–8. doi: 10.1016/j.mad.2005.10.004 

 34. Levine, ME. Modeling the rate of senescence: can estimated biological age predict mortality more accurately than chronological age? J Gerontol Ser A. (2013) 68:667–74. doi: 10.1093/gerona/gls233 



OPS/images/fpubh-11-1257961-t004.jpg
Age of low
income level

60

65

70

75
80

Second

62.93
67.73
7254
77.36

82.22

67.19

7167

7624

80.87

85.51

68.96

7335

77.82

8235
86.93

Second

62.87
67.65
7247
77.31

82.16

Female
Third

65.95
7053
75.16
7984

84.55

7148

75.73

80.07

84.46
88.93





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Variations in cognition by human capital characteristics: a cross-sectional analysis of Brazilian older adults



		1. Introduction



		2. Materials and methods



		2.1. Data



		2.2. Measures



		2.2.1. Cognition



		2.2.2. Human capital factors



		2.2.3. Other covariates









		2.3. Analysis









		3. Results



		4. Discussion



		5. Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpubh-11-1257961-t003.jpg
Male

Postsecondary

Primary

Female

Secondary

Postsecondary

Age with no Primary Secondary
schooling

60 6190 66.64

65 6676 7116

70 7164 7576

75 7651 5041

80 8142 85.098

69.09

7346

77.93

8245

87.03

6315
6791
7271
7753

8239

68.32

7275

77.04

81.80

86.40

7211

7631

80.63

85.00

89.44





OPS/images/fpubh-11-1257961-t002.jpg
Men

Age group
60-69 18.29
70-79 17.10
80and over 1570

Education attainment

No schooling 1472
Primary 1655
Secondary 2028
Postsecondary 2283

Income quartile

Low 1626
Second 1715
Third, 1828

1844

Women

1808
1658

1475

1385
1615
2016

2283

1583
1669
17.16

19.48

p-value*

0531
0257

0174

0073
0236
0813

0997

0393
0264
0081

0039





OPS/images/fpubh-11-1257961-t001.jpg
Men (n Women (n

Mean age 694 695 694
Mean cogition 17.4 176 173
Age group (%)

60-69 588 592

70-79 303 298 308

80and over 109 e 100
Education level (%)
No schooling 159 149 167
Primary 516 533 502
Secondary 256 252 260
Postsecondary 69 66 7.1
Income quartile (%)

Low 23 187 24

Second 306 28 322

Third 203 218 19.1

High 278 308 253
Hypertension prevalence (%) 146 163 132
Arthritis prevalence (%) 217 141 281
Diabetes prevalence (%) 201 183 27
Stroke prevalence (%) 41 47 36
Chronic abstructive pulmonary disease prevalence (%) 37 39 35

Source: Brazilian longitudinal study on aging (ELSI-Brazil), 2019-2021





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Variations in cognition by human
capital characteristics: a
cross-sectional analysis of
Brazilian older adults












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
& frontiers Frontiers in Public Health






OPS/images/fpubh-11-1257961-e005.jpg
Ok, Postsecondary






OPS/images/fpubh-11-1257961-e006.jpg





OPS/images/fpubh-11-1257961-e003.jpg
2
Ok, Primary = 4 [A8€Noeqyc






OPS/images/fpubh-11-1257961-e004.jpg
2
Ok Secondary = 4 [98€Npeduc

133/5.]





OPS/images/fpubh-11-1257961-g001.jpg
A

Educational level
Male Female

Income level
Male Female






OPS/images/fpubh-11-1257961-e007.jpg
2
Ok, Thirdquartile = , [9g€Low

/31/ﬂ|]





OPS/images/fpubh-11-1257961-e008.jpg
O piigh = ,[ageTon [ 4//3|]





OPS/images/fpubh-11-1257961-e001.jpg
C(k), = fo + Prage” + ByPrimary + f3Secondary
+ ByPostsecondary + fsHypertension + BsArthritis
+ Py Diabetes + ByStroke + fyCOPD + ji;





OPS/images/fpubh-11-1257961-e002.jpg
C(k), = o+ Prage® + BaSecondquartile + B3 Thirdquartile
+ B4High + sHypertension + fsArthritis
+ PyDiabetes + ByStroke + ByCOPD +





