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Introduction
Metabolic syndrome (MetS) is a worrying health problem, 
especially for old adults, owing to a higher risk to developing 
cardiovascular complications, stroke and atherosclerosis (1). 
Genetic and lifestyle factors, such as the nutritional profile, are 
the major factors predisposing to this condition (2). 

The prevalence is high among the old adults, reaching 50% 
to 63% (3,4), which is explained by the aging-associated 
metabolic changes, characterized by the free radicals 
accumulation and subsequent deoxyribonucleic acid, proteins 

and lipids damage, compromising the homeostasis and 

favoring the pathological states, such as the degenerative 

diseases, cancer, cardiovascular diseases, diseases related to 

the immune system decline, cerebral dysfunction and cataract 

(5). Considering that this worrying pro-oxidant state is 

involved in the genesis of several aging-associated metabolic 

disorders, preventive actions, such as the adequacy of the 

macro and micronutrient intake, especially micronutrients 

with antioxidant potential, is an important intervention to 

treat and prevent MetS (2).
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Abstract
Objective: This study aimed to evaluate the prevalence of metabolic syndrome in community-dwelling older adults and compare the nutritional 
profile in macronutrient and micronutrient intakes and serum uric acid in community-dwelling older adults with and without metabolic syndrome.

Materials and Methods: Overall, 155 community-dwelling older adults were enrolled and were stratified into two groups: with and without 
metabolic syndrome. The estimated daily macronutrient and micronutrient intakes and the single umbilical artery (SUA) were obtained and 
compared between the groups.

Results: The prevalence rate of metabolic syndrome was 38.7%, and older adults with metabolic syndrome exhibited greater carbohydrate and lower 
protein and lipid consumptions. It was observed that the older adults without metabolic syndrome showed higher daily mono- and poly-unsaturated 
fatty acids, copper and vitamins A and B6 intakes, whereas those with metabolic syndrome exhibited higher daily manganese and vitamin C intakes. 
Higher SUA was found in older adults with metabolic syndrome, characterising a pro-oxidant state.

Conclusion: The nutritional profile adopted by older adults with metabolic syndrome may induce the development of a worrying pro-oxidant state. 
High carbohydrate consumption could blind the protective effect of a high antioxidant micronutrient intake.
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In this context, participants from 18 to 84 years old, 
showed that the intake of vitamin C, a relevant antioxidant 
micronutrient, was lower in subjects with MetS, which increases 
the risk to develop diabetes and cardiovascular diseases (2). The 
investigations regarding the micronutrients intake demonstrate 
relevant insights, but an in-depth analysis, including the 
investigations of macro and micronutrients intake could 
provide a larger comprehension about the relationship among 
nutritional profile and the MetS, especially if the investigations 
include a biomarker of oxidative stress.

Serum uric acid has been suggested as a biomarker associated 
with MetS, since it is related to oxidative state (6). This 
biomarker is interesting when studying the interaction among 
MetS, nutritional profile and oxidative stress, since it is useful 
and easily accessible in the evaluation of oxidative stress, and 
may be directly and indirectly associated with the nutritional 
profile (6-8). Notwithstanding, the highest serum concentration 
of uric acid is indicated as an independent risk factor for MetS 
and target organ damage in Korean old adults (9,10) and the 
reduction in serum levels of uric acid is presented as a potential 
strategy for prevention and treatment of systemic metabolic 
abnormalities in old adults (6,11,12).

Thus, this study aimed to verify the prevalence of MetS in 
community-dwelling old adults and to compare the nutritional 
profile in macronutrients and some micronutrients intake, and 
serum uric acid in community-dwelling old adults with and 
without MetS.

Materials and Methods 

Studied population

This was a cross-sectional, home-based, descriptive and 
analytical study that included all community-dwelling older 
people (≥60 years old) from Aiquara, Bahia, Brazil. Two hundred 
eighty-nine old adults were screened, but only 155 older adults 
presented the complete data from the interest variables to meet 
the proposed aim in this study. Bedridden individuals and/or 
those with severe cognitive impairment (n=20) were excluded. 
All procedures were conducted in conformity with the Helsinki 
Declaration and the study was submitted and approved by the 
local Human Research Ethics Committee (protocol#:729.303). 
Written informed consent was obtained from the volunteers.

Data collection was carried out from January to July 2015, 
and involved three groups of variables: questionnaires, clinical 
assessment, and collection of biological samples. Data recordings 
from the questionnaires, socio-demographic characteristics 
and self-reported health status were used in this study. After 
recording questionnaires during home visit, participants were 
scheduled to attend in Aiquara Municipal Hospital, where they 
underwent a blood pressure measurement, anthropometric 

assessment and venous blood withdrawal (10 mL from the 
antecubital vein). Blood samples were used to biochemical 
analysis and, in this study, the blood triglycerides, high-density 
lipoprotein (HDL) cholesterol, fasting glycemia and serum acid 
uric were measured. From clinical assessment, systolic and 
diastolic blood pressure, height and abdominal circumference 
measures were used in this study.

Systolic and diastolic blood pressures were assessed using 
oscillometric method with a validated automatic device (model 
HEM 742 Intellisense, Omron Healthcare, Inc.). With old adults 
sitting comfortably, two blood pressure measures were taken 
5 minutes apart. All blood pressure measures were taken at 
morning (08:00-11:30 hours).

The smoking habit, self-reported race, income and age were 
obtained from socio-demographic questionaries. The physical 
activity level was obtained from the International Physical 
Activity Questionnaire, and data were dichotomized according 
to the proposed cut-point of 150 min/week of moderate and 
vigorous activity (i.e., 150 min/wk, sufficiently active and <150 
min/wk, insufficiently active) (13).

Definition of MetS and serum uric acid dosage

We used the criteria proposed by National Cholesterol Education 
Program- Adult Treatment Panel III (NCEP-ATP III) to classify 
the old adults as with or without MetS, which was diagnosed 
when at least three of the five listed characteristics are present: 
abdominal circumference (men >102 cm, women >88 cm); 
hypertriglyceridemia (≥150 mg/dL), HDL cholesterol (men <40 
mg/dL, women <50 mg/dL), hypertension (prior diagnosis or 
blood pressure ≥130/85 mmHg), and fasting glycemia ≥110 mg/
dL or previous diagnosis of diabetes mellitus. 

Dosage of triglycerides, HDL cholesterol, fasting glycemia, 
and serum uric acid was performed using standard laboratory 
methods in a venous blood sample collected after 8 to 12 hours 
of fasting and results given in mg/dL.

Estimated daily calorie intake and nutritional profile

Daily food and beverages were recorded through a 24-hour 
recall as recommended by Rutishauser (14) and done by da Silva 
et al. (15). Researchers were trained to apply the 24-hour recall 
and data extraction was standardized. Estimated daily calorie 
and protein intake were calculated using the software DietPro® 
version 5.8.1. The estimated daily caloric intake was expressed 
in absolute values (Kcal) and normalized by the resting energy 
expenditure for each volunteer, then, values below 1.0 indicated 
that the estimated daily caloric intake was not adequate to the 
Resting Energy Expenditure, indicating a deficit in the caloric 
intake. The estimated daily protein intake was expressed in 
absolute values (grams of protein) and normalized (grams of 
protein/total body mass).
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The estimated daily intake of mono and polyunsaturated fatty 
acids and micronutrients (copper, manganese, niacin, riboflavin, 
vitamins A, B6, C and zinc) were expressed in absolute values 
(grams or milligrams).

The estimated daily intake of macro and micronutrients were 
also calculated with DietPro® software version 5.8.1 and 
adjusted for the estimated total daily intake, as suggested by 
Willett et al. (16) and done by da Silva et al. (15). 

Statistics 

Normality of the data distribution was tested using the Shapiro-
Wilk test. Considering that, for old adults with MetS, all studied 
variables did not present normal distribution, the results were 
presented as median and interquartile range (ie: cut to the first 
and third quartiles). The chi-square test was used to verify the 
distribution of the sex between the groups with and without 
MetS. The Mann-Whitney U test was used to compare the 
nutritional profile, the serum uric acid concentration and the 
income between groups. The effect size for each comparison 
was calculated according to the following equation r=Z/sqrt (N), 
where N is the total number of repetitions and Z is the z-value 
obtained from the Mann-Whitney U test (17). An effect size 
was considered as small when r≤0.1, medium when r≥0.24, large 
when r≥0.37 (18).

Since the serum uric acid could be influenced by antihypertensive 
drugs (19), especially beta-blockers, alfa-1 blockers, angiotensin-
converting enzyme inhibitors, Calcium channel blockers and 
angiotensin-II receptor blockers, the association between each 
antihypertensive drug and MetS diagnoses was analyzed using 
chi-square test.

The level of significance for all tests was set as p≤0.05. All 
statistical procedures were performed with SPSS Statistics 
software for Windows (SPSS 21.0, 2012, Armonk, NY: IBM Corp.).

Results
The prevalence of MetS in the studied population was 38.7%, 
with a similar distribution of men and women in each group (with 
MetS =26 men and 34 women; without MetS =41 men and 54 
women; p>0.05). The mean age was 71.0±8.2 and 71.6±8.0 years 
old (p>0.05, mean ± standard deviation) for old adults with and 
without MetS, respectively. The income, a socio-demographic 
variable able to influence the acess to nutrients, was similar 
between groups [without MetS: R$ 774.00 (700.00-788.00), 
with MetS: R$ 788.00 (705.00-788.00), p>0.05]. Table 1 presents 
other socio-demographic and clinical characteristics of the 
studied population. There were no differences between groups 
for self-reported race, smoking habit, and physical activity 
habit (p>0.05). Among clinical characteristics, the prevalence of 
hypertension was high in the studied population (62.5%), but 
the distribution of hypertensive old adults was not different 

between old adults with and without MetS (p>0.05). However, 
the prevalence of diabetes mellitus, hypertriglyceridemia, 
dyslipidemia (low HDL) and obesity (abdominal circumference) 
was 23.3%, 46.9%, 34.4%, 71.9% among the studied population, 
respectively, and were significantly higher among old adults 
with MetS (p<0.05, see Table 1).

The distribution of daily intake of macronutrients was 
significantly different between the groups with and without 
MetS (p≤0.05). The old adults with MetS showed a nutritional 
profile composed by a higher percentage of carbohydrates, 
while those without MetS had a nutritional profile composed 
by a greater percentage of lipids and protein (Table 2).

The resting energy expenditure did not present a significant 
difference between the groups without MetS [1636.27 (1466.29-
1809.17) Kcal] and with MetS [1680.36 (1513.83-1918.41) Kcal] 
(p=0.192). Similarly, the total energy intake was not significantly 
different between the groups without MetS [1301.24 (953.75-
1691.35) Kcal] and with MetS [1166.73 (843.79-1567.96) Kcal] 
(p=0.400).

In addition, the values of normalized estimated daily caloric 
intake indicated that both groups were below the energy 
requirements [without MetS: 0.76 (0.56-1.01); with MetS: 0.68 
(0.55-0.89)], whithout difference between the groups for this 
variable (p=0.180). The daily intake of potentially antioxidant 
nutrients (i.e., monounsaturated and polyunsaturated fatty 
acids and micronutrients) revealed a significantly higher daily 
intake of mono and polyunsaturated fatty acids, copper and 
vitamins A and B6 among old adults without MetS, while those 
with MetS exhibited a higher daily intake of manganese and 
vitamin C (Table 2).

Serum uric acid was significantly higher in the MetS group 
compared to the without MetS group [without MetS: 6.69 
(6.60-6.80) mg/dL, with MetS: 7.43 (7.35-7.54) mg/dL, p<0.001, 
effect size (r)=0.76] (Figure 1).

There was not observed significant association between 
antihypertensive drugs use and studied old adults with and 
without MetS (p>0.05, see Table 3). Then the proportion of 
old adults with and without MetS using each relevant class of 
antihypertensive drugs was similar, wich is relevant, since the 
serum uric acid levels could be influenced by antihypertensive 
drugs.

Discussion
The present study aimed to verify the prevalence of MetS in 
community-dwelling old adults and to compare the nutritional 
profile in macronutrients and some micronutrients intake, and 
serum uric acid in community-dwelling old adults with and 
without MetS. The main results of this study showed a high 
prevalence of MetS in the studied population, and a higher 
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Table 1. Socio-demographic and clinical characteristics of studied old adults with and without MetS, Aiquara, Bahia, Brazil (2015)

Variables Without MetS With MetS p

Race/color
White 10 (11.1%) 8 (13.3%)

0.682
Nonwhite 80 (88.9%) 52 (86.7%)

Smoking habit
No 78 (88.6%) 52 (92.9%)

0.405
Yes 10 (11.4%) 4 (7.1%)

Physical activity habit
Sufficiently active 53 (57.6%) 29 (52.7%)

0.564
Insufficiently active 39 (42.4%) 26 (47.3%)

Hypertension
No 36 (37.9%) 22 (36.7%)

0.878
Yes 59 (62.1%) 38 (63.3%)

Diabetes
No 82 (86.3%) 37 (61.7%)

<0.001
Yes 13 (13.7%) 23 (38.3%)

Dyslipidemia*
No 58 (65.2%) 20 (34.5%)

<0.001
Yes 31 (34.8%) 38 (65.5%)

Hypertriglyceridemia**
No 82 (87.2%) 19 (31.7%)

<0.001
Yes 12 (12.8%) 41 (68.3%)

Obesity***
No 33 (38.4%) 8 (13.3%)

0.001
Yes 53 (61.6%) 52 (86.7%)

*Dyslipidemia =HDL cholesterol: men<40 mg/dL, women<50 mg/dL, ** Hypertriglyceridemia = Triglycerides: ≥150 mg/dL; *** Abdominal circumference: men>102 cm, women>88 cm, 
MetS: Metabolic syndrome, HDL: High-density lipoprotein

Table 2. Median (Q1-Q3) of macro and micronutrients intake adjusted by the estimated total daily intake of old adults with and 
without MetS, Aiquara, Bahia, Brazil (2015)

Variables Without MetS With MetS p Effect size (r)

Macronutrients

Estimated daily carbohydrate intake (g) 112.95 (157.01-206.47) 166.43 (125.48-217.30) 0.149 0.12¥

Estimated daily lipid intake (g) 39.32 (29.33-50.54) 28.93 (19.65-40.47) 0.002* 0.25θ

Estimated daily protein intake (g) 79.68 (59.34-102.51) 60.13 (41.23-83.62) 0.005* 0.22

% of total caloric intake from carbohydrates 0.49 (0.47-0.51) 0.58 (0.56-0.60) <0.001* 0.76§

% of total caloric intake from lipids 0.26 (0.25-0.27) 0.22 (0.21-0.23) <0.001* 0.71§

% of total caloric intake from protein 0.24 (0.23-0.25) 0.20 (0.19-0.20) <0.001* 0.78§

Estimated daily protein intake normalized by 
body weight (g/BW) 1.39 (1.05-1.76) 0.91 (0.59-1.29) <0.001* 0.33θ

Fatty acids & micronutrients

Estimated daily monounsaturated fatty acids 
intake (g) 10.51 (8.49-12.79) 8.76 (6.87-11.09) 0.016* 0.19¥

Estimated daily polyunsaturated fatty acids 
intake (g) 5.93 (4.69-7.32) 4.48 (3.33-5.92) 0.001* 0.27θ

Estimated daily copper intake (mg) 0.85 (0.71-1.01) 0.71 (0.58-0.87) 0.005* 0.22¥

Estimated daily manganese intake (mg) 1.22 (1.02-1.45) 1.34 (1.16-1.58) 0.004* 0.22¥

Estimated daily niacin intake (mg) 23.64 (18.32-29.61) 20.22 (15.28-26.36) 0.103 0.13¥

Estimated daily riboflavin intake (mg) 1.21 (1.01-1.44) 1.09 (0.90-1.32) 0.151 0.11¥

Estimated daily vitamin A intake (mg) 527.55 (496.99-561.85) 396.58 (368.18-431.87) <0.001* 0.68§

Estimated daily vitamin B6 intake (mg) 1.70 (1.33-2.10) 1.30 (0.97-1.72) 0.001* 0.25θ

Estimated daily vitamin C intake (mg) 54.35 (50.85-58.27) 108.12 (104.87-112.16) <0.001* 0.76§

Estimated daily zinc intake (mg) 12.14 (8.43-16.30) 9.75 (6.30-14.03) 0.102 0.13¥

(*) Significant difference between groups (p<0.05), the effect size (r) was considered as small when r≤0.1, (¥), medium when r≥0.24 (θ), large when r≥0.37 (§), MetS: Metabolic syndrome
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serum uric acid among the old adults with MetS, indicating 
a worrying pro-oxidant state. These results were associated 
to a dietary profile characterized by a higher percentage of 
carbohydrates and lower percentage of proteins and lipids 
among old adults with MetS, when compared to old adults 
without MetS. Additionally, the daily intake of potentially 
antioxidant micronutrients, mono and polyunsaturated fatty 
acids, copper and vitamins A and B6 were higher among old 
adults without MetS, while manganese and vitamin C was 
higher among those with MetS.

The high prevalence of MetS in this population is like previous 
study developed in Brazil. Salaroli et al. (20) found a prevalence 
of 48.3% in adults between 55 and 64 years, demonstrating 
a trend to higher prevalence of MetS among old adults. The 
fact that most studies report the prevalence of MetS in the 
general population, regardless of age, limits the comparison of 

our results with other studies, although the high prevalence of 
MetS in the studied population is expected, owing to the aging-
associated metabolic changes. Considering a global scenario, 
previous studies report very different prevalences, which can 
be justified by the different diagnostic criteria used, as well 
as the different populations involved. Ford et al. (21), found 
a prevalence of 43.5% of MetS among American old adults, 
while Miccoli et al. (22) found a prevalence of 25% in Italian 
individuals over 70 years old. Cankurtaran et al. (23) identified 
a MetS prevalence of 23.8% in Turkish old adults, whereas in a 
study conducted among Ecuadorians older adults, it was found 
a prevalence of 66% of MetS among women and 47% among 
men (24).

In our study, the sex was not an associated factor with MetS. 
However, MetS is admittedly a clinical condition associated with 
several intervening factors, and in addition to sex, other factors, 
such as the nutritional profile (25), may contribute to the 
development of this clinical condition. Indeed, the nutritional 
profile presented by the studied old adults with and without 
MetS was significantly different, old adults with MetS presented 
a nutritional profile with a distribution of caloric intake 
composed by a higher percentage of carbohydrates and lower 
of proteins and lipids, when compared to those without MetS. 
It is proposed that a daily intake greater than 1.2 g/kg to 1.5 g/
kg of protein and less than 130 to 150 grams of carbohydrates 
per day is associated with weight loss, but with maintenance 
of muscle mass, improved glycemic control, and reduction of 
plasma triglyceride levels, as well as an effective treatment of 
MetS (26,27).

Although this population presented a daily protein intake higher 
than that recommended by the World Health Organization (WHO) 
(28), which is 0.8 g/kg, individuals without MetS had an even 
higher estimated daily intake of protein when compared to the 
MetS group. This fact indicates that the WHO recommendation 
may possibly be underestimated for the daily required intake 
for old adults, making old adults with low protein consumption 
prone to develop MetS. Then, it is suggested that the future 
recommendations should consider an increased value of daily 
protein intake to prevent MetS, following the recommendation 
proposed to the maintenance of lean mass and prevention of 
sarcopenia, which suggests a daily protein intake of 1.2 g/kg 
(29). The loss of lean mass, a natural consequence of the aging 
process, accelerated by a low daily protein intake may help to 
explain the greater susceptibility to metabolic disorders typical 
of MetS, since the muscle is a metabolically more active tissue 
than adipose tissue (26).

The highest lipid intake observed among the old adults without 
MetS seems to be in contradistinction to the concepts related 
to the nutritional recommendations to the clinical condition 
studied here, since it is a risk factor for the development of 

Figure 1. Serum uric acid from the community-dwelling old adults with 
and without Metabolic syndrome (*) Significant difference between groups 
(p<0.05)

MetS: Metabolic syndrome

Table 3. Antihypertensive drugs use among studied old adults 
with and without MetS, Aiquara, Bahia, Brazil (2015)
Variables Without MetS With MetS p

ACE 
inhibitors*

No 74 (83.1%) 46 (85.2%)
0.748

Yes 15 (16.9%) 8 (14.8%)

β blockers
No 80 (89.9%) 42 (79.2%)

0.078
Yes 9 (10.1%) 11 (20.8%)

α-1 blockers
No 89 (100.0%) 53 (100.0%)

-
Yes 0 (0.0%) 0 (0.0%)

Ca blockers**
No 74 (85.1%) 43 (81.1%)

0.543
Yes 13 (14.9%) 10 (18.9%)

ARB***
No 67 (75.3%) 40 (75.5%)

0.980
Yes 22 (24.7%) 13 (24.5%)

*Angiotensin-converting enzyme (ACE) inhibitors, **Calcium channel blockers, *** 
Angiotensin-II receptor blockers (ARB), MetS: Metabolic syndrome
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dyslipidemias and cardiovascular diseases (27). However, two 
factors need to be noted: 1) despite being significantlly greater 
among old adults without MetS, lipid intake was within the 
recommended range (20%-35% of caloric intake) (27) and, 2) 
proportionally, a high consumption of unsaturated fatty acids in 
relation to the saturated fatty acids is indicated as a metabolic 
protective strategy (30,31). In our study, the old adults without 
MetS, despite presenting higher consumption of lipids, also 
presented higher intakes of unsaturated fatty acids. In this 
context, a diet with a higher amount of unsaturated fatty acids 
(32), as well as with a higher amount of micronutrients with 
antioxidant potential, is efficient for weight loss and blood 
pressure reduction, important strategies for coping with MetS 
(27,33).

Many micronutrients have been widely pointed as potential 
antioxidant agents and therefore, metabolic and cardiovascular 
risk protectors (2). Several studies suggest that the increase 
of micronutrients consumption, such those studied here (ie, 
copper, manganese, niacin, riboflavin, vitamins A, B6, C and 
zinc) and the consequent increase in their plasma levels may be 
strategies potentially beneficial for the reduction of MetS risk 
factors (34,35).

Serum low levels of vitamin B6 were associated with a pro-
inflammatory status and high oxidative stress rates in Puerto 
Rican adults (36). In fact, vitamin B6 is reported in the literature 
as an important antioxidant agent, being able to minimize 
the inflammatory status, as observed in obese individuals (37). 
Additionally, Gregory et al. (38) showed metabolic changes 
after inducing B6 hypovitaminosis in healthy subjects. Our 
results, together with above cited studies, may help to support 
the association between low vitamin B6 intake, MetS and 
high serum concentration of uric acid, a biomarker of pro-
oxidant state, present among old adults with MetS. In the same 
perspective, a low vitamin A intake is also reported as associated 
to MetS and non-alcoholic fatty liver disease (39), also due to its 
antioxidant potential, which corroborate with our results, since 
we observed that old adults with MetS presented a lower daily 
intake of this vitamin.	

The relationship between the daily intake of copper and the 
health status is really complex, once its intake above the 
recommended upper limit may induced a pro-inflammatory and 
pro-oxidant status, on the other hand, copper deficiency, owing 
to a low daily consumption of this micronutrient, is associated 
with an unfavorable metabolic pattern (38). Our results showed 
a higher consumption of copper among the old adults without 
MetS, but within recommended ranges in the literature (up to 
3 mg/day) (39), which does not put these old adults in a health 
risk condition.

The vitamin C, widely recognized for its antioxidant properties 
and whose intake was associated with a reduction in the 

risk of MetS in Korean adults (40), presented a controversial 
result in our study, since the old adults with MetS exhibited 
a higher intakes of this vitamin, when compared to old adults 
without MetS. Likewise, the old adults with MetS presented 
greater daily consumption of manganese, a micronutrient 
also recognized for its antioxidant properties and association 
with a lower risk to develop MetS (41). These results of daily 
consumption of vitamin C and manganese indicate that the 
greater consumption of these important micronutrients with 
protective role against MetS had no positive impact on the 
disease and, in addition, did not contribute to the control of the 
pro-oxidant status in these individuals, since they had a higher 
serum uric acid concentration. It is plausible to hypothesize that 
the inadequate nutritional profile of macronutrients observed 
here could minimize the protective effect of a higher vitamin C 
and manganese intake among old adults with MetS. 

The use of a 24-hour recall for estimate the daily nutritional 
profile could be pointed as a limitation of this study, but it was 
considered an adequate tool for the use with elderly population 
(14). 

Study Limitations

Additionally, the lack of standard diagnostic criteria for MetS, 
specifically for elderly population, could also be listed as 
limitations. Although the limitations, our results indicate that 
a nutritional profile with a high proportion of carbohydrates 
and low proportion of lipids and proteins, together with a lower 
daily intake of the micronutrients copper, vitamin A and B6 is 
associated to MetS in the community-dwelling old adults. Such 
nutritional profile may affect the possible benefits of a higher 
daily intake of important antioxidant micronutrients, such as 
vitamin C and manganese, and this fact may be related to the 
inability to correct the pro-oxidant status observed among old 
adults with MetS, evidenciated by the higher serum levels of 
uric acid. It is important to note that there was not observed 
significant association between antihypertensive drugs use and 
MetS diagnosis. Antiantihypertensive drugs, especially diuretics, 
beta-blockers and alpha-1 blockers (19), could influence the 
serum uric acid. 

Conclusion
This find reinforce the hypothesis that the association between 
serum uric acid and MetS occur owing to metabolic imbalance 
present in the patients with MetS. 

Further studies should expand our analysis with greater 
sample, the main limitation from our study, aiming to confirm 
or refute our findings. Additionally, further studies should 
focus on refining/standardize the diagnostic criteria for MetS 
specifically for the elderly population, as well as expanding 
the analysis proposed here, evaluating the consumption of 
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more micronutrients and the serum concentration of other 
biomarkers of pro-oxidant and pro-inflammatory status. 
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