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Abstract

Objective: To evaluate the cognitive performance of non-demented elderly and its relation 
to sociodemographic, clinical and biochemical variables. Methods: 71 subjects (≥ 60 
years) were studied. Sociodemographic data were collected in interviews; MMEM was used 
to assess cognition, the clinical variables were taken from the patient's medical record, and 
biochemical measurements were taken through blood tests which measured serum levels of 
vitamin B12, TSH and CRP. Results: Most of the subjects were women, older than 80 years 
old, with education between 1 and 4 years. Most of them had no diagnosis of diabetes 
mellitus, dyslipidemia, thyroid dysfunction or osteoporosis, and had their blood levels 
within the normal range; hypertension was present in 81% of patients. The average MMSE 
showed significant relation to gender, education and dyslipidemia; the presence of this 
diagnosis was related to better cognitive performance. Conclusion: This study suggests 
that elderly monitored by specialized health service can receive treatment for managing 
symptoms  of morbidity and comorbidities, controlling, among others, cardiovascular risk 
factors, thus protecting them from suffering cognitive loss.
Keywords: Elderly; Geriatrics service; Cognition; Clinical and biological variables.

Resumo

Objetivo: Avaliar o desempenho cognitivo de idosos em atendimento ambulatorial, não demenciados e a relação deste com variáveis sociodemográficas, 
clínicas e bioquímicas. Metodologia: Foram estudados 71 sujeitos (≥ 60 anos). Dados sociodemográficos foram coletados através de entrevista; para 
avaliar a cognição utilizou-se o MEEM, as variáveis clínicas foram coletadas do prontuário médico do paciente e as medidas bioquímicas através de 
exame de sangue que dosou níveis séricos de vitamina B12, TSH e PCR. Resultados: A maior parte dos sujeitos eram mulheres, com mais de 80 anos e 
escolaridade entre 1 e 4 anos. A maioria não tinha diagnóstico de diabete melito, dislipidemia, disfunção tireoidiana, osteoporose e estavam com seus 
níveis séricos dentro da normalidade; hipertensão arterial esteve presente em 81% dos pacientes. A média do MEEM mostrou relação significativa com 
gênero, escolaridade e dislipidemia, a presença deste diagnóstico foi relacionada com melhor desempenho cognitivo. Conclusão: Este estudo sugere que 
idosos acompanhados em serviço de saúde especializado podem receber tratamento  e assim monitorar os sintomas das morbidades e comorbidades, 
controlando, entre outros, os fatores de risco cardiovascular, protegendo-os assim de sofrerem perda cognitiva.
Palavras-chave: Idosos; Serviço de geriatria; Cognição; Variáveis clínicas e biológicas.
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Introduction

Cognitive aging is a complex phenomenon that holds 
great intra and inter-individual variability. Knowing this 
process is of great importance, since the maintenance 
of cognition is a determinant of the quality of life in old 
age and cognitive decline is associated with discomfort, 
disability, loss of independence and increased social costs1.

Cognitive assessment is an important part of care 
for the elderly. The Mini Mental State Examination 
(MMSE), developed by Folstein et al.2, is one of the most 
widely used screening instruments worldwide. In Brazil, 
it has been widely evaluated for the score values, and 
adjustments to the cut-off points according to the level 
of education of individuals were proposed3. In addition to 
its use in clinical practice, it has been used in studies with 
different methodologies, and the majority of the studies 
using this instrument shows a relationship between 
cognitive performance and age, gender, education, 
health and lifestyle4.

The increase in the aging population results 
in higher prevalence of chronic conditions related 
to cognitive decline and the development of 
dementia5. Cardiovascular, endocrine-metabolic and 
musculoskeletal diseases may be related to worse 
cognitive performance6,7,8, although there are literature 
data contradicting this statement9. Serum levels of 
vitamin B12, thyroid-stimulating hormone (TSH) and 
C-reactive protein (CRP) may also be associated with 
change in cognitive functioning in aging10,11,12,13.

It is important to note that the best understanding 
of the impact of the variables related to cognitive 
performance of elderly, particularly in developing 
countries, and efforts for diagnosis and early detection of 
consequences of normal and pathological decline in this 
population represent an important public health issue14.

Thus, this study aimed to evaluate the cognitive 
performance of elderly with no clinical evidence of 
dementia treated at the Geriatric Outpatient Service 
of Unicamp Clinical Hospital, and the relationship of 
this parameter with sociodemographic variables (age, 
gender and education level), clinical variables (diagnosis 
of hypertension, diabetes mellitus, dyslipidemia and 
osteoporosis) and biochemical variables (levels of vitamin 
B12, TSH and CRP).

Material and Methods

Sample

It is a cross-sectional study. The sample consisted 
of 71 subjects aged 60 years or older, monitored in 
the Geriatric Outpatient Service of a tertiary public 
hospital. For this study, the inclusion criteria adopted 

were people aged 60 years; no clinical suspicion or 
diagnosis of dementia or physical, sensory and mental 
limitations to perform cognitive assessment. Exclusion 
criteria were elderly with hypothetical or confirmed 
diagnosis of dementia; elderly unable or unavailable 
to be submitted to cognitive test and blood collection.

Procedures

The local Research Ethics Committee approved 
without restrictions the Protocol of this research 
(Resolution 466/2012 CNS/MS) and the Free and 
Clarified Consent Term. The procedures followed the 
standards of this Committee. The subjects received 
detailed information about the research procedures and 
the research began after they signed the Free and Clarified 
Consent Term.

The cognitive assessment was performed using 
the Mini Mental State Examination (Folstein et al., 
1975), consisting of seven categories that assess specific 
cognitive functions, such as orientation, immediate 
memory and episodic memory, attention, calculation, 
language and visual-constructional ability. The scores 
from this instrument were treated as a continuous variable 
in a range from 0 to 30.

In order to obtain the sociodemographic data, a 
semi-structured interview with subjects containing 
socio-demographic information was conducted. A search 
through medical records was conducted to obtain clinical 
and diagnosis data considered in this study (according 
to International Classification of Diseases – 10). These 
variables were categorically treated (presence or absence 
of diagnosis and altered or normal blood test, respectively).

Data were collected by the researcher during clinical 
activities. Seniors who attended the consultation and met 
the criteria were invited to participate in the survey, which 
took place in a single meeting, before or after medical 
consultation. After applying the proposed instruments, 
the subjects received a blood test request for analysis of 
levels of vitamin B12, TSH and CRP, and were referred 
to the Hospital Clinical Pathology Laboratory, where 
their blood was collected. Analyses were performed by 
the laboratory and the results were attached to medical 
records and verified by the researchers.

The choice of the clinical variables considered in this 
study was based on observation of the four most common 
diseases in the service (systemic arterial hypertension, 
thyroid dysfunction, osteoporosis and diabetes mellitus, 
respectively). Biochemical variables as levels of TSH, 
vitamin B12 and CRP that may be associated with 
impaired cognitive function were considered. In addition, 
the measurement of these parameters does not require 
previous fasting, which facilitated the logistics of blood 
collection for this purpose.
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Data analysis

For the analysis of this research, prevalence 
estimates and 95% confidence intervals were produced. 
After performing the Shapiro-Wilk test, a normal 
distribution in MMSE scores was found. Therefore, for 
analysis of numerical variables T-Student parametric 
tests (for comparison between two groups) and 
ANOVA tests (for comparison among three or more 
groups) were performed. The analyses of univariate 
and multivariate regression to estimate the variables 
that presented more significant association with worse 
cognitive performance were also used. The significance 
level adopted for all statistical tests was 5% (p<0.05).

Results

By means of descriptive analysis, it was verified that 
the majority of subjects were female (70.4%), aged 80 
years and older (47.9%) and had education between 
1 and 4 years (50.7%). In relation to clinical variables, 
there was a predominance of individuals who did not have 
diabetes mellitus (81.7%), thyroid dysfunction (67.6%), 
dyslipidemia (56.3%) and osteoporosis (67.6%); systemic 
arterial hypertension was the diagnosis present in most of 
the individuals assessed (81.7%). The results of the blood 
tests showed normal levels of TSH, vitamin B12 and CRP 
in most subjects (76.0%, 85.3% and 66.1%, respectively).

An average of 22.9 ± 3.5 points on the MMSE was 
observed. As shown in Table 1, the cognitive performance 
of the subjects in this test showed a significant difference 
by gender (p<0.003) and education (p<0.001). Men 
had higher average, and when divided into educational 
ranges, the illiterate elderly performed worse, but the 
significance appeared only in the group with over 5 years 
of education compared to those who had never studied. 
Different age groups showed no differences in MMSE 
average (p>0.460).

Table 2 shows that the relationship between cognitive 
performance and diagnostics of diabetes mellitus, 
systemic arterial hypertension, thyroid dysfunction 
and osteoporosis was not statistically significant. Only 
the presence of dyslipidemia positively influenced the 
subjects' performance on the MMSE. Although it is 
not significant, there was a trend of better cognitive 
performance among elderly who had the diagnoses above. 
Levels of TSH, vitamin B12 and CRP also showed no 
statistically significant relation with the average score 
on the MMSE.

Table 1. Average and standard deviation of the MMSE 
compared to sociodemographic variables

MMSE 
Average (SD) p-value

Gender (%)
Male (29.6%)
Female (70.4%)

24.80 (3.12)
22.12 (3.46)

0.003

Age (%)
60 – 69 (21.1%)
70 – 79 (30.0%)
80 y.o. or older (47.9%)

21.86 (4.35)
23.09 (3.16)
23.21 (3.44)

0.460

Education (%)
Never studied (22.6%)
1 – 4 years (50.7%)
5 years or more (26.7%)

20.75 (2.84)
22.77 (3.66)
24.89 (2.86)

0.001

MMSE: Mini Mental State Examination;  SD: Standard deviation.

Table 2. Average and standard deviation of the MMSE 
compared to clinical and biological variables

MMSE 
Average (SD) p-value

Diabetes mellitus (%) 
No (81.7%)
Yes (18.3%)

22.82 (3.59)
23.15 (3.53) 0.776

Arterial hypertension (%)
No (18.3%)
Yes (81.7%)

22.23 (4.06)
23.05 (3.45) 0.466

Thyroid disorder (%)
No (67.6%)
Yes (32.4%)

22.64 (3.91)
23.40 (2.64) 0.409

Dyslipidemia (%)
No (56.3%)
Yes (43.7%)

22.10 (3.62)
23.93 (3.24) 0.032

Osteoporosis (%)
No (47%)
Yes (23%)

22.72 (3.83)
23.21 (2.96) 0.589

TSH (%)
No change (76.0%)
Decreased levels (2.80%)
Increased levels (21.20%)

23.00 (3.51)
24.50 (0.70)
22.26 (3.95)

0.638

Vitamin B12 (%)
No change (85.30%)
Decreased levels (7.35%)
Increased levels (7.35%)

  24.43 (10.56)
23.00 (4.06)
20.40 (3.91)

0.669

CRP (%)
No change (66.10%)
Changed (33.9%)

23.0 (3.12)
22.5 (4.43) 0.617

TSH: Thyroid stimulating hormone;  CRP: C-reactive protein.

Table 3. Multiple linear regression model (stepwiseforward) 
of the global MMSE score as a dependent variable, consi- 
dering gender, education and diagnosis of dyslipidemia as 
independent variables.

R2 Β IC 95% p-value
Model 1

Education 0.17 2.07 0.97 – 3.17 0.0000
Model 2

Education
Gender 0.23 1.77

-2.04
0.67 – 2.87

-3.75 – -0.32
0.002
0.020

Model 3
Education
Gender
Dyslipidemia 0.30

1.59
-2.30
1.79

0.52 – 2.66
-3.97 – -0.63
0.29 – 3.28

0.004
0.008
0.019
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Variables with p<0.10 were added in the multiple 
regression model. They were introduced one by one, 
from the smallest to the largest value of p, generating 3 
models. The performance of the subjects on the MMSE 
was 30%, explained by the presence of gender differences, 
education and diagnosis of dyslipidemia (Table 3).

Discussion

In the present study it was observed that the majority 
of the investigated group was women, which can be 
attributed to factors such as a higher prevalence of 
women among that age; they seek medical assistance 
more frequently compared to men, and finally women 
have higher survival rates, however with more chronic 
diseases, described as feminization of old age15. 
Regarding age, there was a significant proportion of elderly 
aged 80 and over; this finding may be associated with a 
referral bias in a reference service, and also complies with 
other studies that investigated the population treated at 
geriatric outpatient services, and that is also due an 
increase of this age group in the population16.

The service where this research was conducted 
prioritizes the care of elderly people over 80 years, or 
the presence of the main geriatric syndromes, a fact 
that contributes to this age profile. Low education is a 
characteristic that has been registered in users of other 
geriatric outpatient services17; Brazilian Institute of 
Geography and Statistics (IBGE)8 data show that among 
the population aged 60 and over, the average education 
was 3.8 years, and these characteristics match the sample. 
Low education affects both the elderly considered more 
robust, as well as those treated in outpatient medical 
specialties17.

The aging process makes the individual more likely 
than to developing chronic diseases. These diseases are 
defined as conditions accompanying individuals for a 
long period of time; in Brazil, 75% of elderly reported 
having at least one chronic disease19. Research shows 
high prevalence of systemic arterial hypertension in 
people over 60; figures of up to 65% of hypertensive 
individuals among the elderly heve been registered, 
and among women over 75 years this prevalence 
can reach 80%20. These data are consistent with 
the findings of this survey, where 81.7% of subjects 
had this chronic illness. The occurrence of diabetes 
mellitus and dyslipidemia diagnoses are similar to 
what is found in literature. Regarding the diagnoses of 
thyroid dysfunction and osteoporosis there are variable 
results in the research, and, in this sample, these results 
were above the figures recorded in the literature;  
elderly accompanied by specialized health service go 
through clinical evaluation and perform additional 

tests, factors that favor the diagnosis of certain diseases 
and may explain the results of this research, where 
the elderly outpatients have a higher prevalence of 
thyroid dysfunction and osteoporosis compared to 
elderly community21,22,23,24.

The vast majority of elderly participants of this study 
had normal levels of TSH, vitamin B12 and CRP, which 
possibly associates with the outpatient follow-up, where 
the biochemical profile is often screened and changes 
are tracked.

The impact of socio-demographic variables on 
cognitive aging is a consensus in the gerontological 
literature. Lower MMSE scores among elderly people 
with low education is observed in studies with different 
samples25,26. The results of this research are consistent 
with the literature, and it is well established that illiteracy 
and limited formal education represent risks and can lead 
to cognitive decline in old age27.

Data on the correlation between gender and cognitive 
performance reported in the literature are conflicting; in 
this study, belonging to male gender positively influenced 
the cognitive performance of the subjects, a fact 
confirmed by Fei et al.28. The difference between gender 
and cognition, among other factors, may be modulated 
by education, and also by incentives and opportunities 
experienced in different manners throughout life for older 
women and men.

Unlike the results found in other studies4, the 
influence of the variable age on the cognitive performance 
of the subjects was not observed in this sample. The fact 
that the average MMSE is not significantly lower among 
older people can be explained by the criteria related to the 
inclusion of the elderly in outpatient services mentioned 
above, where this research was conducted.

It has been demonstrated that risk factors for 
cardiovascular diseases may influence the incidence of 
cognitive decline in old age and in the development of 
dementia29. But the role of hypertension, diabetes mellitus 
and dyslipidemia in determining loss in cognitive function 
in the elderly is not a consensus. Some studies have found 
an association between these variables and the worsening 
of cognitive function; other investigations have found 
the contrary or have not proven this relationship30,31,32 .

Results of this research showed a significant 
association between the presence of dyslipidemia and 
better cognitive performance; which can be explained 
by three main guidelines: the first one is related to the 
non-drug treatment for this condition, which refers to 
the prescription of physical activity, low-fat diet and 
combat smoking, factors considered cognitive decline 
protectors in aging33,34. The second one would be related 
to the fact that the diagnosis of dyslipidemia lead to 
treatment and controlling the levels of high density 
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lipoproteins (HDL) and low density lipoproteins (LDL); 
there is evidence that the decrease in total cholesterol, 
especially low LDL and increasing HDL, reduce the 
incidence of heart attack and other cardiovascular 
diseases that may cause cognitive decline and 
dementia framework35. The last one, still controversial 
and without clear evidence, would be related to the 
protective effect of statins (drugs most commonly used 
to treat dyslipidaemia); according to some studies, this 
drug has effects that cause a better blood irrigation of 
the tissues with increased synthesis of nitric oxide, a 
substance that cause a dilation of arteries and act as a 
potentially protective drug cognitive deterioration36,37.

 There was no relationship between systemic arterial 
hypertension and diabetes mellitus on cognition, but 
there was a better performance trend on the MMSE 
among subjects who had these two diagnoses. These 
findings may be due to better control and treatment 
of these morbidities and health professional guidance 
that induces the subject to adopt healthier lifestyles, 
which might improve and protect the cognitive decline 
of the elderly38. These facts may also explain the lack 
of relationship between cognitive performance and 
the presence of other diagnoses considered (thyroid 
dysfunction and osteoporosis).

No associations were observed between changes 
in serum levels of TSH, vitamin B12 and CRP with 
cognitive performance in this study. Regarding TSH 
levels, a prospective cohort study showed that low 
levels of this hormone can predict a future risk of 
cognitive decline in the elderly. The same study 
demonstrated an association between low levels 
of TSH and the risk of Mild Cognitive Impairment 
(MCI) and dementia12. However, another study found 
no significant association between thyroid function 
(measured by levels of THS and T4) and the main 
areas of cognitive ability, which is similar to the results 
observed in this research. Bégin et al.39 concluded, after 
extensive review, that there is little or no consensus in 
the literature about how thyroid function is associated 
with cognitive performance of older people.

Vitamin B12  can also be used to identify and 
attempt to reverse cognitive and functional deficits in 
elderly individuals. It is known that a deficiency of this 
vitamin can be associated with a progressive atrophy of 
the brain and consequent cognitive decline10. Another 
study showed that in patients with MCI, low levels of 
this vitamin have not been associated with cognitive 
deficits, but its deficiency could precipitate the onset 
of symptoms40. Moore et al.41 concluded, after review 
of 43 studies on the subject, that vitamin B12 deficiency 

may precede cognitive decline, but there is insufficient 
evidence to determine if this condition causes cognitive 
decline and neurodegenerative diseases. In this sample, 
the longitudinal observation of these variables would 
better explain this relationship. Besides the transversal 
bias limiting this analysis, the number of elderly who 
presented alterations in B12 levels is very small and can 
interfere with the results of this association.

The serum levels of CRP, which is a non-specific 
inflammatory marker, have been associated with 
cognitive impairment11. There is also evidence 
that increasing the serum levels of CRP can be a 
biochemical marker that makes it possible to identify 
individuals with an increased risk of cognitive deficit42. 
A study in coronary patients showed that CRP levels 
were inversely associated with cognitive performance, 
regardless of age, gender and education, and those with 
CRP levels ≥ 5 mg/L were 2.9 times more likely to have 
cognitive deficits compared to controls 43. In the present 
study the level of CRP was not considered as a numeric 
variable, which may have influenced the absence of an 
association with worse cognitive performance.

Important limitations of this study deserve 
consideration: besides the small sample, it was consideret 
only  healthy patients from the cognitive point of view 
(these patients are accompanied by a multidisciplinary 
team that performs clinical, cognitive and laboratory 
tests systematically ensuring the absence of diagnosis of 
dementias framework among the selected elderly to this 
research), which can be associated to the results with no 
significance. Because these are elderly outpatients, most 
of the subjects had biochemical parameters within the 
normal range, which can be related to the performance 
in the MMSE. Moreover, the systemic blood pressure was 
not measured at the time of cognitive testing because the 
aim of the study was to work with clinical diagnosis. Time 
and treatment of each disease were also not considered, 
conditions that can contribute to the variability of the 
cognitive performance of the elderly. Cholesterol levels 
and fractions and blood sugar were also not measured 
because patients would need to fast, a condition which 
was not possible by the time the collection was taken.

This study suggests the importance of diagnosing 
the diseases that commonly affect the elderly, and from 
diagnosis, to treat, guide and monitor them so that they 
are better protected from cognitive decline. The results 
of this research point to the need for continued research, 
considering the normal and pathological cognitive aging 
and its relationships with health variables and the 
different types of interventions for the treatment of these 
variables.
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