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Abbreviations: NCD, chronic noncommunicable diseases; 
EAR, estimated average requirement; AI, adequate intake; UL, 
maximum tolerable upper intake level; SBP, systolic blood pressure; 
DBP, diastolic blood pressure

Introduction 
Brazil is going through a demographic transition which results 

in the rapid aging of the population.1,2 The Brazilian population with 
more than 80 years, was approximately 731,350 inhabitants in year 
2000, and increased to 1,133,223 in 2010.3 Changes due to aging make 
people more vulnerable to disease development, with an emphasis on 
chronic noncommunicable diseases (NCDs).4 The current food pattern 
also contributes to the increased incidence of NCDs. The growth in 
the consumption of ultraprocessed foods results in a greater intake of 
calories, fats, sugars and sodium, nutrients closely related to diseases 
such as obesity and hypertension.5

Micronutrient intake among Brazilian elderly is far from the 
recommended values, in consequence of the low variety of foods 
in the diet6 and low consumption of fruits and vegetables.5 The 
Brazilian population consumes approximately a quarter of the value 
recommended by the Brazilian Food Guide7 for these foods.8 Although 
necessary in relatively small amounts, minerals are involved in the 
regulation of physiological processes, such as reproduction, immune 
response, metabolism and neural functions. Minerals must be obtained 
through food and inadequate consumption can lead to serious damage 
to health, increasing morbidity and mortality.9

High sodium intake has a correlation with NCDs, including 
hypertension,10 which is one of the most prevalent diseases among 
the elderly.11,12 Inadequate intake of calcium and potassium may also 
contribute to the elevation of pressure levels.13‒15 Among Brazilians 
aged 75 or over, the proportion of hypertensive patients is 55%.16,17 
As for iron deficiency, in addition to causing anemia, it can still lead 

to a decrease in cognitive abilities in the elderly.18 Individuals with 
reduced cognitive abilities may have lower adherence to medications, 
including antihypertensive drugs.19 The aim of this study was to 
investigate the consumption of minerals by very elderly hypertensive 
individuals, in outpatient follow-up.

Materials and methods
The study target population consisted of patients aged 80 and over 

who were under regular treatment at a public reference center for the 
treatment of hypertension. A specific questionnaire was applied for the 
collection of sociodemographic and lifestyle data. The dietary intake 
of iron, sodium, calcium and potassium was evaluated by calculating 
three 24-hour recall, collected on non-consecutive days, including one 
weekend with Dietwin software professional version. The mineral 
content of the diet was analyzed according to the recommendations 
of the Institute of Medicine (IOM). To estimate the prevalence 
of inadequacy in mineral consumption, the estimated average 
requirement (EAR) values were taken into account.20,21 In the case 
of potassium, where there is no established EAR, the adequate intake 
(AI)13 was used. Sodium had as reference the maximum tolerable 
upper intake level (UL).13 Blood pressure measurements followed the 
technique presented by Brazilian Society of Cardiology.22 The values 
obtained were classified according to cutoff points for the elderly aged 
80 or older.23

Descriptive analyses of the data was performed and presented as 
means ± standard deviations. Fisher’s exact test was performed to 
access the difference between minerals intake by gender and blood 
pressure control. The analyses were performed using Statistical 
Package for Social Sciences software (version 21 for Windows, SPSS 
Inc., Chicago, IL, USA). The study was approved by the Research 
Ethics Committee of the Institution (Protocol No. 700.942 from 
06/26/2014). The participants signed informed consent forms.
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Abstract

The aim of this study was to evaluate mineral intake by hypertensive elderly Brazilian 
patients. The study included 37 patients aged 80 years or more undergoing outpatient 
follow-up. The dietary intake of calcium, iron, potassium and sodium was assessed 
by calculating three 24-hour recall, collected on non-consecutive days, including one 
weekend day. The mineral intake was analyzed according to the recommendations of 
the Institute of Medicine (IOM) and its adequacy or inadequacy were evaluated by 
sex and control of systolic and diastolic blood pressure. The sample was characterized 
by low schooling and per capita income. It was identified a high prevalence of 
inadequacy for calcium intake (97.30%). None of the individuals reached the adequate 
intake for potassium. The majority of the elderly had adequate iron intake (69.23%) 
and few exceeded the tolerable upper intake level for sodium (22.22%). There were 
no statistically significant differences in the adequacy of mineral intake as to gender 
and blood pressure control. The majority of the elderly had controlled blood pressure 
values. The low consumption of calcium and potassium indicates the need of actions 
of incentive to a diversified feeding, with greater presence of dairy foods, fruits and 
vegetables.
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Results and discussion
The sample included 37 hipertensive elderls aged over 80 years, 

28 women (75, 68%) and nine men. The mean per capita income was 
USD 270.65 and two years of escolarity. The mean daily intake of 

calcium (443.20mg) and potassium (1788.61mg) of the elderly were 
less than half of the recommended values. The minimum calcium 
intake was only 98.41mg, compared to the recommended 1000mg 
(Table 1).

Table 1 Minerals intake of very elderly hypertensive patients (n=37)

Minerals Mean±SD Minimum Maximum Reference values

Calcium (mg) 443,20±254,37 98,41 1361,34 1000†

Iron (mg) 7,21±3,10 3,10 19,89 Men:6†

Women:5†

Potassium (mg) 1788,61±523,77 810,53 3512,54 4700‡

Sodium (mg) 1387,93±504,98 689,13 2517,22 2300§

† Estimated Average Requirement (EAR), ‡ Adequate Intake (AI), § Tolerable Upper Intake Levels (UL)

All subjects had insufficient potassium intake. Calcium intake was 
inadequate in nine (100%) men and 27 (96.43%) women. Iron intake 
by 21 (75.00%) women and 6 (66.67%) men was adequate (Table 2). 
Sodium was the most suitable mineral in the sample. Sodium intake 
was higher among men, and two (22.22%) of them consumed above 
the tolerable limit (2300mg), while none of the women exceeded 
this value. There were no statistically significant differences in the 
adequacy of mineral intake according to sex (Table 2).

Table 2 Adequacy of mineral intake by hypertensive patients aged 80 years or 
more according to sex (n=37)

Minerals Usual intake Women Men p*

    n (%) n (%)  

Calcium Adequate 1 (3,57) 0 (0) 1,000

Inadequate 27 (96,43) 9 (100,00)

Iron Adequate 21 (75,00) 6 (66,67) 0,079

Inadequate 7 (25,00) 3 (33,33)

Potassium** Adequate 0 (0) 0 (0) -

Inadequate 28 (100,00) 9 (100,00)

Sodium Adequate 28 (100,00) 7 (77,78) 0,054

  Inadequate 0 (0) 2 (22,22)  

*p-value, Fisher’s exact test. **It was not possible to perform the statistical 
test because all individuals had inadequate consumption

Most of the elderly had controlled blood pressure values. Among 
the 37 individuals, only eight (21.62%) had uncontrolled SBP and only 
one (2.70%) uncontrolled DBP. There was no association between 
adequacy of mineral intake and control of SBP and DBP (Table 3) 
(Table 4). The elderly had low level of schooling and income. Studies 
suggest that increased income results in increased intake of sodium, 
potassium, and calcium. Increased level of schooling contributes to an 
increase in the consumption of calcium, potassium and a decrease in 
sodium consumption.10,24,25 

The high prevalence of calcium intake inadequacy found in men 
(100%) and women (96.43%) in this sample approximated the values 
identified by Martini et al.25 ranging from 92% in elderly men to 99% 
in Women. Low calcium intake is due to insufficient consumption of 
dairy products, less than three servings per day.26,27 In 569 Australian 
women over 80 years, mean intake of 1.9 servings of dairy foods 
per day was identified, and only 49 (8.7%) had 3 servings or more 

in the diet.28 In postmenopausal Italian women, the prevalence of 
osteoporosis and hypertension was higher among those who consumed 
the least amount of dairy products. Thus, low consumption of milks 
and derivatives was considered a risk factor for both diseases.29

Table 3 Adequacy of mineral intake by hypertensive patients aged 80 years or 
more according to systolic blood pressure control (n=37)

    SBP    

Minerals Usual intake Controlled High p*

    n (%) n (%)  

Calcium Adequate 0 (0) 1 (12,5) 0,216

Inadequate 29 (100) 7 (87,5)

Iron Adequate 21 (72,41) 6 (75) 1,000

Inadequate 8 (27,59) 2 (25)

Potassium** Adequate 0 (0) 0 (0) -

Inadequate 29 (100) 8 (100)

Sodium Adequate 28 (96,55) 7 (87,5) 0,390

  Inadequate 1 (3,45) 1 (12,5)  

*p-value, Fisher’s exact test. **It was not possible to perform the statistical 
test because all individuals had inadequate consumption

Table 4 Adequacy of mineral intake by hypertensive patients aged 80 years or 
more according to diastolic blood pressure control (n=37)

    DBP    

Minerals Usual intake Controlled High p*

    n (%) n (%)  

Calcium Adequate 1 (2,78) 0 (0) 1,000

Inadequate 35 (97,22) 1 (100)

Iron Adequate 27 (75) 0 (0) 0,270

Inadequate 9 (25) 1 (100)

Potassium** Adequate 0 (0) 0 (0) -

Inadequate 36 (100) 1 (100)

Sodium Adequate 34 (94,44) 1 (100) 1,000

  Inadequate 2 (5,56) 0 (0)  

*p-value, Fisher’s exact test. **It was not possible to perform the statistical 
test because all individuals had inadequate consumption
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The present sample had an average calcium intake of 443,20mg. 
Among Canadians aged 80 years and over, the mean was 817.2mg,30 
higher than the present study, but still below the recommendation of 
1200mg.20 In the present sample there was no significant association 
between calcium intake and SBP or DBP values (p>0.05). Ferreira14 

associated low calcium intake with higher blood pressure and 
cardiovascular risk factors in Brazilian adult female research. 

Gesmen-Karadag et al.15 classified Turkish elderly in the 
hypertensive, prehypertensive and normotensive groups. Lower 
calcium intake was significantly related to higher SBP values in the 
prehypertensive group (p=0.028).

The value of 100% of inadequacy for potassium intake in 
the sample studied is alarming, much higher than that observed 
in elderly people in Brazilian South. Mineral consumption was 
below the recommended level in 53.5% of those evaluated in the 
aforementioned study, but a food frequency questionnaire was used.31 
The insufficient consumption of potassium reveals low diversification 
of the diet, with reduced presence of fruits and vegetables. Among 
Brazilians from Vitória - ES, considering all ages, 87.7% did not 
reach the recommended value of 4700 mg/day.32 Potassium plays an 
essential role in normal cell function. Hypokalemia occurs when the 
blood concentration of the mineral is less than 3.5mmol/L and may 
be a cause of cardiac arrhythmias, muscle weakness, and glucose 
intolerance. The individual with moderate potassium deficiency, in 
whom hypokalemia is not present, may suffer from increased SBP, 
altered bone metabolism, increased sensitivity to salt, increased risk 
of renal calculus and cardiovascular risk.13

In the present study it was not possible to evaluate the association 
between BP and potassium intake. In Americans over 20 years 
potassium consumption was significantly associated with SBP and 
DBP values. The increase of 1000mg/d in potassium intake resulted 
in a reduction of 1.24mmHg in SBP (p=0.001) and 0.75mmHg in DBP 
(p=0.007).33

Low potassium consumption is considered a risk factor for 
easily modifiable hypertension. Du et al.34 in the face of high salt 
intake and low potassium intake in Chinese adults, concluded that 
the substitution of sodium by potassium in salt could be efficient 
in reducing hypertension levels, along with other actions to prevent 
and control the disease. Zhao et al.35 also found similar results with 
Chinese over 40 years. In Brazilian elderly, it was verified that 80% of 
men and 61% of women had habitual excessive intake of sodium.6 In 
the study of elderly Turkish patients, it was observed higher sodium 
consumption in the hypertensive group compared to prehypertensive 
and normotensive patients (p <0.05). Higher sodium intake (p=0.04) 
and sodium-potassium ratio (p=0.03) were directly associated with 
increased SBP in hypertensive patients.15

Still in the present study, no significant association between 
sodium intake and SBP or DBP values ​​was identified. Perin et al.10 
when evaluating elderly hypertensives, observed that high levels of 
SBP were associated with less salt addition to meals, perhaps due to 
the perception of disease severity. In the present sample, few subjects 
(n = 2) exceeded UL for sodium, probably because the participants 
in this study undergo ambulatory follow-up for Hypertension, in 
which they receive guidelines for disease control, including dietary 
counseling such as reduction of addition salt.

According to Giroto et al.36 the majority of elderly hypertensive 
patients studied (69.1%) reported some dietary changes to control 

blood pressure. Among these, there was a reduction in the consumption 
of foods considered at risk, and the restrictions on salt, fat and sweets 
consumption were among the most mentioned. These results lead to 
the perception that individuals relate the control of hypertension to the 
reduction of the intake of risky foods and not to the consumption of 
foods such as fruits and vegetables.

Among those evaluated by the present study, 27.03% did not reach 
the recommendation of iron intake. Fisberg et al.6 found a prevalence 
of low iron consumption less than 15% in Brazilian elderly. In the 
present sample, mean iron intake was 7.21mg, lower than that found 
in Canadians aged 80 years or older, where the mean was 9.8mg.30

Among the elderly in Porto Alegre, the amount of some minerals in 
the diet seemed to be influenced by the presence of chronic diseases. 
There was lower iron consumption among hypertensive patients 
(p=0.005).24 In hypertensive and diabetic patients analyzed by Souza 
et al.37 it was observed that almost all subjects (92.8%) were regularly 
consuming red meat, but 57.8% reported their reduction as dietary 
care. Reducing the consumption of red meat by hypertensive patients 
as a control step for fat and sodium intake may result in lower iron 
intake.

A higher prevalence of dementia among elderly people with iron 
deficiency was observed at a geriatric clinic in Turkey, even before 
the level of anemia was reached (p=0.037). Iron has an essential 
role in the storage and transport of oxygen, so its deficiency may be 
responsible for the occurrence of cerebral hypoxia and decreased 
cognitive abilities.18 Kirkpatrick et al.19 found a relationship between 
cognitive decline and lower medication adherence (p<0.001) with a 
tendency towards lower antihypertensive use (p=0.06). Despite the 
adequate consumption of iron by most subjects, the follow-up of their 
intake should be continuous among the elderly, given the possible 
health problems due to mineral deficiency.

Among the individuals evaluated by the present study, only 8 
(21.62%) presented uncontrolled SBP and 1 (2.70%) uncontrolled 
DBP, which suggests the treatment offered by this public reference 
center is efficient. The high number of subjects with controlled BP 
resembled results found in developed countries, such as the United 
States, England and Canada, where 75% of women and 71% of 
hypertensive men, of all ages, achieved satisfactory rates of control.38 
The small size of the sample and the lack of studies investigating 
the consumption of minerals in a similar population limited the 
conclusions of this study.

Conclusion
In summary, a low intake of calcium and potassium was identified 

among those evaluated, and none of the individuals reached the 
recommended value for potassium. Most of the elderly had adequate 
iron intake and few exceeded the tolerable limit of sodium intake. 
The results found should be considered in the planning of actions 
to encourage healthy eating with adequate presence of minerals and 
public policies that guarantee access to these foods.
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