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Introduction 

Due to the increase in longevity, the number of elderly
people has tripled in the last 50 years. It is expected that
this number is again triplicated in the next 50 years. It is
estimated that, in 2050, one in every five people will be
part of the elderly population and one in every five
people will be part of the very elderly population (which
means over 80 years old) (1).

According to the Brazilian Institute of Geography and
Statistics (IBGE), there are currently in Brazil
approximately 20 million people over or equal to 60 years
old, which represents approximately 10% of the total
population. In the city of Santos the amount of elderly
people is higher than the country’s average, there are
more than 18% of the total number of individuals above
60 years old (2). 

Eating is of great importance on people's lives, because
it is from it that all daily activities take place, for example

the ability to work, study, and others (3). The adequate
intake of macronutrients and micronutrients are essential
for a healthy aging. However, some factors can change
the food consumption of the elderly, they are the
physiological, social, cultural and health-related, not only
the physiological age (4). 

The need for adequacy of calcium intake has caught
the attention in a number of studies (5). Calcium is an
essential element to the body, it is produced
endogenously and only acquired through daily intake of
foods that contain it. Its importance in nutrition is related
to the functions it performs in bone mineralization,
especially in bone health, from the formation and
maintenance of the structure to the rigidity of the
skeleton (6). The recommended calcium intake for people
above 60 years is 1,200 mg/day, for both men and
women (7).

Unfortunately, many elderly people consume calcium
in an insufficient amount in terms of what is
recommended (8, 9). According to data obtained from
BRAZOS survey (Non-Profit Brazilian Osteoporosis
Study) from 2007 about food consumption, 90% of the
interviewees ingest 1/3 (400 mg) of the amount of
calcium recommended by DRI. Taking calcium
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Abstract: Introduction: Currently, 10% of the Brazilian population is more than 60 years old. Calcium is an essential element to the
body, it is produced endogenously and only acquired through daily intake of foods that contain it. The inadequate intake of this
nutrient increases the risk of osteoporosis, as well as other diseases, such as hypertension and colon cancer. Therefore, the present
study had the objective of evaluating the consumption of dietary calcium by active and sedentary elderly in the city of Santos/SP-
Brazil. Methods: Seventy elderly people of both genders were evaluated, on an average age of 69 and 75 years old for active and
sedentary groups respectively. For nutritional assessment, we used 24-hour Dietary Recall and the quantification of calcium intake
was done by software Avanutri 4.0. Weight, height and Body Mass Index (BMI) were measured for the assessment of body
composition. Results: The data of calcium intake were compared with the recommendations advocated by DRI, which is of
1,200mg/day. Both groups consumed lower amounts of the recommended. However, the group of active elderly had a greater
consumption (625,3 and 546,1mg for men and women respectively) in relation to the group of sedentary elderly (517,9 and 501,5mg
for men and women, respectively), but there was no statistical difference between the groups. The low consumption may reflect on
bone health and other bodily mechanisms of the evaluated groups. Therefore, nutritional education work is indispensable to
inform the population. 
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supplement was mentioned by only 6% of the people (10).
Many studies have demonstrated that the consumption of
calcium prevents diseases such as osteoporosis,
hypertension, obesity and colon cancer (5).

Nutrition can prevent or minimize the development of
osteoporosis, and consequent fractures, by means of
adequate intake of nutrients during the life cycle. It must
have an adequate amount of calcium, vitamin D and
vitamin K food sources associated with the smallest
quantity of proteins, phosphates and sodium sources (11). 

Having in mind the importance of adequate intake of
this mineral for prevention/maintenance of bone health
and other diseases, as well as a consequent better life
quality for the elderly, this work has been done to
estimate the consumption of calcium by a group of
elderly residents in the city of Santos/SP.

Patients and methods

Methods

The present study was characterized as being of
original nature, descriptive and explanatory of the
transversal type, with a quantitative approach. The
procedures were performed from field research and
survey data. The project was approved by the ethics
committee of the university under the following
identification: UNIFESP 1287/11.

Population

Seventy elderly people above 60 years old participated
in the study. They are participants of the extension
groups of UNIFESP/ Campus Baixada Santista, and city
residents of both genders, practitioners and non-
practitioners of physical activity. 

Criteria  for Inclusion

Volunteers of both genders, 60 years old or over, with
no cognitive impairment, a Mini mental state examination
above 18 points, which endangers the understanding of
the guidelines on the procedures to be performed and
physically capable of participating in the assessment.

Criteria for Exclusion

Inability to stay independent in orthostatism;
Incapacitating neurological problems;

Procedures

The researcher explained the objectives and methods
involved in the study to all volunteers. Those who agreed

to participate signed the Free and Informed Consent
Statement. 

The tests and evaluations that were performed in the
first part of the project were explained.
1. Mini Mental State Examination (Bertolucci, 1994).
2. Nutritional Assessment (Weight, Height, Body Mass

Index and 24-hour Recall)
3. Level of physical activity IPAC - Short Version.

All procedures and evaluations were performed in a
single step.

The quantification of calcium in food was performed
by Avanutri software version 4.0 and the consumption
data was compared to the recommendations advocated
by Recommended Daily Intake (RDI, 2002) that is 1,200
mg/day, for the elderly of both genders. 

Statistical Analysis

For data analysis, the software R version 7.0 was used.
To compare the groups regarding the numerical variables
of interest, Student's t test was employed for non-related
samples. The results are presented in table I , at the end of
this paper, and it allows us to affirm that Sedentary and
Active people are different regarding the BMI variables
and Stature. For studying the relationship between
Calcium and the variables Gender and Group, the
analysis of variance model with two fixed factors was
used. We obtained a descriptive level of 0.225, which
allows us to say that there is no relationship between
these variables. 

Results

The sample studied was composed of 70 elderly
people, who were classified according to their level of
physical activity and thus classified as physically active
and sedentary, in the first group 18 men and 19 women
were evaluated, and in the second 9 men and 24 women.

The main descriptive characteristics are expressed in
table 1. It was possible to observe in the assessment of
Body Mass Index that both men and women of the group
of active people are at the maximum limit of normality,
on the other hand in the sedentary group the women
present values that indicate overweight.

With regard to the consumption of Calcium both
groups consumed an amount lower than the
recommendations of DRI in 2010 which is 1,200mg per
day. However, the group of active elderly had a higher
consumption (625.3 and 546.1mg for men and women
respectively) compared to the group of sedentary elderly
(517.9 and 501.5mg for men and women respectively).
Indicating a slightly higher consumption in the group of
physically active elderly people, but without statistical
significance.
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Figure 1
Calcium Intake in Mg, Santos/SP, Brazil, 2013.

Discussion

In the present study, a low consumption of the mineral
calcium was identified in both populations studied. This
low consumption was due to the reduced intake of dairy
foods that are considered as the main source of this
nutrient. The results were obtained through the
information provided by the questionnaire of 24 hours.

The collection of dietary data, with the use of 24-hour
dietary recall or feeding records, when referring to one or
few days, fails to capture the variations in day by day
use. As a consequence, the distribution of intake is
inflated, having a direct effect on interpretation and
analysis of the results. An example of this is the under- or
overestimation of the proportion of individuals below or
above a given criterion of adequacy. The effect of the day
by day variation, main source of variability of nutrients
intake and energy, is reduced with the increased of days
collected in each individual of the population of the
study (12). 

The indication of milk products ingestion for the
Brazilian population, found in food guides, is of three
servings a day. The recommendation of calcium intake
for the elderly is reached by a daily consumption of five
slices of mozzarella cheese or four glasses of milk. Foods
that are sources of calcium and fat, such as whole milk

and cheese, should be consumed with care (14). The main
food source of calcium for most people is milk and its
derivatives. In the United States, it represents 72% of the
total calcium ingestion (15). The ingestion of four glasses
(240 mL) of milk is enough to achieve the
recommendations for individuals above 50 years old.
Yoghurt and cheese are also good sources of calcium.
Foods with fat reduction are usually recommended, and
it is important to note that there is little difference in the
amount of calcium when compared to whole food; the
skimmed products present a quantity a little higher (16). -
Dark green vegetables such as broccoli and kale are
alternative sources of calcium, however the amount and
bioavailability of calcium in these foods is lower when
compared to milk and its derivatives (17). 

In a study conducted with 152 elderly people, of both
genders, above 60 years old, who reside in geriatric
institutions in the city of Fortaleza- CE, 93% had
inadequate intake of this mineral, the value of calcium
found was of 606.99 mg/day (18). Another study, carried
out in the city of Cascavel-PR, 53 elderly patients, around
66 years old, found an average consumption of 455.8 mg
(19). In a study conducted with 550 participants, 98% had
an inadequate consumption (20).

When the adequacy of calcium intake was investigated
in 140 elderly women, not institutionalized and literate,
from the cities of Niterói, São Gonçalo and Nova
Friburgo, Henriques found that only 6.7% of the
sedentary elderly and 4.6% of the active ones showed
calcium ingestion according to the American
recommendation DRI. In addition, more than 50% of the
population studied had an average consumption of this
nutrient below two-thirds from what it is recommended
(21). 

A recent study conducted in Piauí, found an average
consumption of 240.54 mg/day for men and women
above 60 years old who practice regular physical exercise
(22).

On the other hand, a survey conducted with
menopausal Chinese women who do not use
supplementation has found an average consumption of
397mg/day, thus indicating this dietetic inadequacy an
important risk factor for the development of bone
fractures (23).

Table 1
descriptive Analysis of anthropometric variables in the two groups of elderly, Santos/SP, Brazil, 2013. (Values are

expressed as mean and standard deviation)

Active Sedentary
Variables Men N=18 Women n=19 Men N=9 Women n=24

Age (years) 69±6 69±6 74±11 77±9
Weight (Kg) 81.1±11.7 66.1±8.9 72.2±11.3 65.4±9.6
Height (m) 1.72±0.05 1.56±0.07 1.67±0.04 1.53±0.05
BMI (Kg/m2) 27.32±3.7 27.02±2.9 25.75±3.8 27.97±4.0
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According to Donangelo, the inadequate intake of
calcium is the most obvious of nutritional factors for the
development of osteoporosis (24). Nutritional studies
indicate that an adequate calcium intake contributes to
reduce the risk of developing this disease after
menopause. The action of this mineral on the bone
density should be checked in all different stages of life,
with special attention to the periods of pregnancy and
lactation. For the author, osteoporosis is an important
endemic in Brazil, where an underestimated consumption
of nutrients, including calcium, is often observed.

Analyzing the studies mentioned above, all the results
were presented below the recommended, what support
the findings of the present study, where no elderly
reported to consume daily the amount of calcium
recommended, having an average below 50% of the
recommendation for both groups and genders.

Final considerations

The present study has demonstrated through dietary
data extraction of a twenty-four-hour recall that the
average consumption of calcium in the studied
population is less than 50% of the nutritional
recommendation, which may reflect on bone health and
other body mechanisms. More studies of this type are
needed to ensure that the statements are more concrete,
however there is already a clear need to better inform
people about the adequate intake of this nutrient in order
to extend life quality and bone health over the years. 

Nutritional Education and an interdisciplinary work
involving changes of eating habits and also adoption of a
new life style contribute to the maintenance of health and
improve life quality during the aging process, and they
should be stimulated and worked more and more. 
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