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Micronutrient intake in elderly living in nursing homes
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ABSTRACT
Objective: The aim of this study was to evaluate the ingestion of micronutrients in
elderly living in nursing homes.
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Methods: This is a cross-sectional study, conducted with 216 individuals of both sexes,
age equal or greater than 60 years, living in nursing homes for elderly in Salvador,
Bahia, Brazil. Direct weighing of the food was used to get food intake, and prevalence
of inadequacy was obtained using the software Multiple Source Method (MSM) and
evaluated by estimated average requirement (EAR).
Results: A high prevalence of inadequate intake of micronutrients was observed, being
over 90% for vitamins E, folate, pyridoxine and calcium, in both sexes and between 50
and 70% for selenium, retinol, riboflavin, cyanocobalamin and vitamin C.
Conclusion: The high prevalence of inadequate intake of micronutrients in elderly
living on nursing homes observed in this study may be used for planning public health
strategies aiming to improve the nutritional context of this population and their quality
of life, reducing the costs of health care.

Key words: Elderly. Nursing homes. Food intake. Micronutrients.

RESUMEN
Objetivo: el objetivo de este estudio fue evaluar la ingesta de micronutrientes en
ancianos residentes en instituciones de larga permanencia.
Métodos: se trata de un estudio transversal, realizado con 216 individuos de ambos
sexos, con edad igual o superior a 60 años y residentes en instituciones de larga
permanencia en la ciudad de Salvador, Bahia, Brasil. Para la evaluación del consumo
alimentario se utilizó el pesaje directo del alimento y la comparación con los valores de
referencia del requerimiento promedio estimado (RPE). La prevalencia de ingesta
inadecuada fue obtenida a través del software Multiple Source Method (MSM).
Resultados: se observó una alta prevalencia de ingesta inadecuada de micronutrientes
por encima de 90% para las vitaminas E, folato, piridoxina y calcio, en ambos sexos, y
entre el 50% y el 70% para selenio, retinol, riboflavina, cianocobalamina y vitamina C.
Conclusión: la elevada prevalencia de ingesta inadecuada de micronutrientes en los
ancianos residentes en instituciones de larga permanencia observada en este estudio
puede ser utilizada para la planificación de estrategias en salud pública, con el objetivo
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de mejorar la situación nutricional de esta población y su calidad de vida, reduciendo
los costes derivados de la asistencia sanitaria.
Palabras claves: Ancianos. Residencias para la tercera edad. Ingesta alimentaria.
Micronutrientes.

INTRODUCTION
Elderly living in nursing homes (NHs) seem to be more vulnerable to specific nutritional
deficiencies, since these institutions may have many factors influencing over their
alimentation. Namely, the process of institutionalization itself can influence dietary
acceptance (1). Besides, the lack of individual nutritional recommendations, the lack of
a team specialized in nutritional care and attention, as well as the inadequacy of a
physical structure and human resources in many unities of food and nutrition of NHs
may render those institutions into a proper environment for food insecurity on the
resident population of elderly (2,3).
The concern with food insecurity in NHs is of importance, considering that the elderly,
specially, constitute a population group more vulnerable to nutritional deficiencies of
micronutrients by means of several variables, such as morphophysiological changes,
presence of chronic diseases and psychosocial influences (4-6).
Investigations performed aiming to evaluate the ingestion of micronutrients in elderly
and, mainly, on those living in NHs are scarce on the scientific literature. Risk of
vitamins and minerals deficiencies, such as B vitamins, vitamins C and D and minerals
such as calcium, zinc and magnesium, have been reported by few studies involving
elderly on Brazilian ILPs (7-9). Deficiencies of micronutrients are associated with
important health problems in elderly, such as the increase of risk for cardiovascular
diseases (CVD), more predisposition to weight loss, especially the reduction of
muscular mass and strength, and lower tolerance to support chronic or infectious
pathological processes (10,11).
In face of the demographic context characterized by the increasing population aging
and the new challenges that are being installed on the field of nutritional research
coming from that reality, the need for studies in this area becomes relevant. Thus, the
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aim of this study was to evaluate the ingestion of micronutrients in elderly living in NHs
on the city of Salvador-Bahia, Brazil.

METHODS
This is a cross-sectional study of population base, performed in the city of Salvador-BA,
with individuals from both sexes aged 60 or more years and living in public and private
NHs, at the urban part of the city.

Sampling
The ingestion of micronutrients by 216 institutionalized elderly was evaluated. They
were randomly selected from 29 NHs located in ten sanitary districts on the city of
Salvador/Ba. In order to perform the intrapersonal variance of consumption and
adjustment of nutrients distribution, two dietary measurements were made with an
interval of three months between them. The first dietary measurement was made
considering all the elderly in the study. For performing the second measurement, the
sample was determined considering 40% of the elderly that participated in the initial
food intake (n = 216), with a margin of error of 5%. Elderly using enteral, parenteral
nutrition and/or specific diet for some medical procedure were not included in the
study.

Data collection
Food intake data were collected by trainees of nutrition and nutritionist using the total
direct food weighing method, with subsequent weighing of the remains. The collection
of dietetic measurements was performed considering one day of food intake for each
elderly randomly selected to take part in the study. The selected elderly had no
previous knowledge about the evaluation. Thus, the collection covered all days of the
week (from Monday until Friday) and, mandatorily, one day of the weekend. Food
weighing was performed with a portable digital electronic scale Low Range-MBL 2000
BEL, with capacity for 2.0 kg and sensibility of 0.5 grams. Liquids were measured with
measuring cylinders of polyethylene with capacities for 500 ml and 100 ml and
graduation intervals of 5 ml and 1 ml.
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Ethical aspects
This project was approved by the Committee of Ethics of the School of Nutrition
(CEPNUT) of the Universidade Federal da Bahia, recorded with number 11/2012. After
authorization from the NHs by their respective directors or management responsible,
the participation of the elderly was voluntary, by signature or fingerprint on the term
of informed consent. All data were returned for the institutions by reports and the
elderly identified in situations of severe health were forwarded for specialized clinics.

Data analysis
Data of individual food intake obtained by the direct food weighing method were
calculated with the DietPro version 4.0 software. Foods and preparations which were
not in the program were added using nutritional information from the tables of
nutritional composition of the aliments, specific for the Brazilian population (12).
Without information about those preparations in the tables, standard recipes were
used, besides using the labels of the food. Posteriorly, data were added to the program
Statistical Package for the Social Science (SPSS), version 16.0 for statistical analyses. In
order to estimate the distribution of the usual intake of the elderly and, subsequently,
the prevalence of the inadequacy of micronutrients consumption, the software
Multiple Source Method (MSM) was used, developed by the European Prospective
Investigation Cancer and Nutrition (EPIC), due to its capacity in estimating the usual
intake of nutrients, foods and groups of aliments, eliminating the intrapersonal
variance of consumption. Besides, this method enables to estimate the usual intake
both at the population and individual levels (13,14). The prevalence of inadequacy of
micronutrients was calculated as the percentage of individuals with intake under the
estimated average requirement (EAR) value, in other words, with an intake below the
estimated average need of the nutrient for each sex, allowing to estimate the
percentage of population under risk of adverse health effects (15).

RESULTS
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Figure 1 shows the prevalence of inadequacy of micronutrients intake of the elderly (≥
60 years) living in NHs. High prevalences of inadequate intake of vitamin E (100%),
folate (98.6%), pyridoxine (90.7%) and calcium (91.7%) are highlighted. Prevalence of
inadequate intake near 80% was observed for ingestion of zinc. The elderly had
inadequate ingestion of thiamine, around 66%. Inadequate intakes under 50% were
observed for micronutrients selenium, retinol, riboflavin, cyanocobalamin and vitamin
C.
Data of vitamin and mineral intake for male elderly are expressed in table 1 in values
of means and percentages. High prevalences of inadequacy (over 90%) were observed
for vitamin E, B vitamins such as folate and pyridoxine, as well as for calcium (only of
elderly males over 70 years of age).
Elderly males with ages between 51 and 70 years had prevalence of inadequacy for
calcium intake. Prevalences of inadequacy of intake under 50% were observed for
micro-nutrients retinol (vitamin A), riboflavin (vitamin B2), vitamin C and
cyanocobalamin (vitamin B12).
Values of vitamin and mineral intake for the population of female elderly are
expressed in table 2. High prevalences of inadequacy were observed, over 90% for
vitamin E, folate, pyridoxine and calcium. Prevalences of inadequacy were between 50
and 75% when considering thiamine and zinc. Elderly still have inadequacy of selenium
and riboflavin intake, with prevalence values near 50%. It is noteworthy that for
nutrients retinal, vitamin C and cyanocobalamin prevalences of inadequacy between
25 and 50% were observed by means of the percentile values.

DISCUSSION
Nutritional deficiencies do not express clinical manifestations during their initial stages,
thus individuals may have deficits of nutrient intake without, however, developing
immediate manifestation of clinical signs. In this context, early knowledge of the
deficits of micronutrients intake may contribute to preventing severe deficiencies.
A positive aspect of this work is the use of two dietary measurements of dietary
survey, a criterion that allows to reduce the biases and effects of the variations of
individual intake, bringing better results regarding the knowledge of the participants’
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usual intake. Besides, it is noteworthy that the method of food investigation used in
this study, that is, direct food weighing, allows to know more safely the food being
consumed by the public being studied. In addition, by means of the direct food
weighing method food intake and remains can be recorded and the portion consumed
by the individual can be estimated more accurately, thus improving the reliability of
the investigation. It is worth considering that direct weighing has been recommended
in the validation of other methods of food survey for epidemiological studies (16).
The high prevalence of dietary inadequacy and the risk of micronutrient deficiencies in
institutionalized elderly population has been confirmed by some exploratory studies
(2,6,7). This study showed high results of the prevalence of inadequacy of
micronutrients intake, mainly for vitamins E, B6, B9 and for calcium, corroborating the
trend found in the literature in other investigations where the ingestion of those, and
also of other nutrients, was below the recommendation for age and sex in elderly
living in NHs (6,7,17). In the study by Fisberg et al. (2013), based on data from the
Research of Family Budget (RFB 2008-2009), the prevalence of inadequacy in the diet
of non-institutionalized Brazilian elderly was similar to the one found in this study
(more than 50% for vitamins A, D and E, calcium, magnesium and pyridoxine) (18).
Berner et al. (2002), evaluating a group of 50 elderly living in one NH, observed
ingestion below the recommendation for calcium, magnesium, zinc, copper, vitamins D
and E, thiamine, folic acid and vitamin B6 (17). Posteriorly, Wendland et al. (2003),
who studied another group of elderly living in three NHs, found risk of deficiency for
calcium, B vitamins, thiamine, riboflavin and niacin, using the 24-hour recall as the
food survey method (2). Another cross-sectional study performed by De Lima et al.
(2012) with 55 elderly living in one NH located in Belo Horizonte, Minas Gerais,
revealed significantly insufficient ingestion of zinc (82.7%) and niacin (65.4%) (7). There
are not many researches performed in a multicenter character; however, the result of
a cross-sectional study recently performed by Iuliano et al. (2013) in 18 institutions
found inadequate ingestion under the recommendation for calcium, zinc and folate for
both sexes, such as the ones observed in our study (19).
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Scientific literature, by means of clinical and experimental studies, shows that B
vitamins perform important functions regarding energy metabolism, anabolism and
cognitive function, being essential for maintaining the health of the elderly (20).
Serum deficiencies of folic acid and cyanocobalamin are proven to be associated with
the rise of homocysteine levels, a relevant marker of vascular lesion and predictor of
cardiovascular diseases (21,22). Also, several studies on the elderly have shown the
relationship between pyridoxine, folate and cyanocobalamin deficiencies with a high
risk of neurodegenerative diseases, with Alzheimer’s dementia and depression among
them (23-25).
Several studies have evidenced the low ingestion of calcium on the elderly population
and the repercussions of this deficit, which are associated with higher risks of falls and
fractures, as well as diseases of inflammatory condition such as osteoporosis and
osteopenia, relevant on the elderly population (26,27). The low consumption of
calcium, associated with a low efficiency of its absorption, condition precipitated by
achlorhydria, which is common on senile individuals, may contribute to the reduction
of the reserves of this mineral, precipitating bone diseases (28). Other metabolic
factors are important for maintaining bone health. One of them has stood out during
the last years due to its relevance: the normal circulating levels of 1.25 dihydroxy D
vitamin, a hormone involved in the proper absorption and metabolism of calcium (29).
Calcium is a micronutrient of special relevance in the elderly, since it also has
importance over the activation of cellular proteins, namely, troponin C (which
regulates muscular contraction), protein kinase C (acting on the bonding of hormones
with cellular proteins), as well as digestive enzymes, required for the digestion of
carbohydrates, and lipids (alpha-amylase and lipase), being fundamental for the proper
digestion in elderly, a factor already affected by the morphophysiological alterations
common to the natural aging (30).
Corroborating the result found in this research, other studies reveal deficits in relation
to the intake of antioxidant micronutrients in institutionalized elderly (3,7,8,17,19).
Antioxidant micronutrients, such as vitamins A and C, zinc and selenium, are
particularly important since individuals have a physiological condition at senescence
characterized by an increase in the production of reactive species of the oxidative
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metabolism (RSOM), associated with a reduction of the antioxidant defense systems
propitiating an environment of oxidative stress (10,31-33). This conditions seems to
contribute to the occurrence of neurological damage, risk of dementia, depression and
chronic diseases associated with aging, among them diabetes mellitus, hypertension,
dyslipidemia and atherosclerosis (34).
Thus, in a special way, antioxidants have also been considered as possible mediators of
sarcopenia given the catabolic effect that the oxidative stress exerts on the skeletal
muscle (35). Few studies are available when the objective is to relate antioxidants
consumption and sarcopenia. However, a study conducted by Samba et al. (2007), in a
group of non-institutionalized elderly, showed that smaller plasma concentrations of
carotenoids and vitamin E were associated with less force on hips and knees (11).
Similarly, a cross-sectional study of more than 1,000 residents in the elderly
community identified that the serum concentration of serum magnesium was
significantly associated with improvement rates of muscle strength (36). In addition,
another study aimed to verify the association between ingestion of micronutrients and
muscle strength showed that nutrients with selenium, beta-carotene and vitamin C
were positively associated with handgrip strength (37).
In this context, it is highlighted that other nutrients such as iron, magnesium,
phosphorus and zinc are directly associated in the multifactorial dynamic of muscle
anabolism, either by directly participating in the formation of muscle mass, or by
contributing to the normal activity of anabolic hormones, ensuring muscle health (3840).
It is worth to consider that this study has methodological characteristics that must be
weighted. The method of analyzing the adequacy of micronutrients intake uses EAR,
model based on the average need of nutrient estimated for populations. Besides, the
lack of food composition tables estimating the intake of micronutrients such as
magnesium and of microelements such as copper, chromium, manganese, boron,
molybdenum and vanadium may mask more specific and equally important nutritional
deficiencies, considering that such nutrients are fundamental on the homeostatic
regulation.
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CONCLUSION
In face of the information exposed, the conclusion is that there is a high prevalence of
inadequacy regarding vitamin E, folate, pyridoxine and calcium intake in elderly
population living in nursing homes. This emphasizes the importance of new studies
with this population, considering that elderly, especially, are a group more vulnerable
to nutritional deficiencies of micronutrients, by means of several variables, such as
morphophysiological changes (on the processes of mastication, swallowing, digestion,
absorption and utilization of nutrients), presence of chronic diseases and influences of
social, psychological and emotional character.
Providing the adequate food intake for the elderly in NHs may contribute to ensure
that those institutions may warrant quality of life as well as food and nutrition security
for those elderly.
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Table 1. Means and percentiles of vitamin and mineral intakes in male elderly living in nursing homes in Salvador, Bahia, Brazil

Micronutrients

Nutritional
recommendation

Mean

CI (95%)

p10

p25

p50

p75

p90

PI (%)

Retinol (UI)

625

974.45

(767.29-1,181.6)

335.82

464.44

827.49

1,230.3

1,726.8

27

Thiamine (mg)

1

1.04

(0.98-1.1)

0.81

0.87

1.03

1.16

1.36

44

Riboflavin (mg)

1.1

1.29

(0.16-1.42)

0.75

1.02

1.25

1.44

1.92

25

Pyridoxine (mg)

1.4

0.99

(0.92-1.07)

0.6

0.8

0.93

1.16

1.49

90

Folate (mcg)

320

153.66

(137.19-170.13)

66.9

99.83

158.88

199.57

242.08

98

Cobalamin (mcg)

2

3.19

(2.55-3.84)

1.66

2.19

2.7

3.95

4.85

17

Vitamin C (mg)

75

175.4

(113.58-237.21)

24.49

54.07

114.83

227.9

340.57

32

Vitamin E (mg)

12

5.29

(5.0-5.58)

3.84

4.7

5.31

6.02

6.49

100

Calcium (mg)**

800

728.92

(627.53-830.32)

444.83

532.9

734.75

824.35

1,104.4

65

Calcium (mg)***

1,000

705.41

(626.39-784.44)

396.75

544.15

726.7

840.44

960.07

97

Iron (mg)

6

12.52

(11.9-13.14)

9.87

11.14

12.29

13.68

15.27

0

Selenium (mcg)

45

70.59

(65.9-75.28)

41

59.65

73.36

84.48

91.95

12

Zinc (mg)

9.4

8.44

(7.9-8.99)

5.59

7.05

8.23

9.78

11.42

68

*According to the estimated average requirement (EAR) values, IOM (2000). **Ages reference value 51-70 years. ***Age reference value over
70 years. PI: Inadequacy prevalence (%); CI: 95%; n = 59.
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Table 2. Means and percentiles of vitamin and mineral intakes in female elderly living in nursing homes in Salvador, Bahia, Brazil

Micronutrients

Nutritional
recommendation

Mean

CI (95%)

p10

p25

p50

p75

p90

PI (%)

Retinol (UI)

500

1,129.9

(992.8-1,266.9)

285.2

465

959.4

1,481

2,156

27

Thiamine (mg)

0.9

0.77

(0.74-0.81)

0.5

0.63

0.78

0.9

1.04

75

Riboflavin (mg)

1.1

1.05

(0.98-1.11)

0.57

0.79

1.02

1.26

1.54

38

Piridoxine (mg)

1.4

0.87

(0.82-0.91)

0.53

0.68

0.84

1.05

1.29

91

Folate (mcg)

320

80.4

(119.4-114.6)

55.6

78.6

114.4

168.5

227.9

98.7

Cobalamin (mcg)

2

3.12

(2.7-3.55)

1.47

2.07

2.61

3.42

4.36

23

Vitamina C (mg)

60

158.59

(132.42-185.35)

40.9

64.52

94.4

168.22

444.66

22

Vitamin E (mg)

12

4.04

(3.87-4.22)

2.75

3.27

3.8

4.75

5.43

100

Calcium (mg)

1,000

615.36

(578.8-651.9)

325.11

434.47

597.87

772.29

923.71

94

Iron (mg)

5

9.7

(9.33-10.06)

6.94

8.13

9.28

11.11

12.63

0.6

Selenium (mcg)

45

50.8

(47.95-53.64)

29.19

38.85

49.12

60.02

77.06

40

Zinc (mg)

6.8

6.16

(5.85-6.46)

3.98

4.86

5.81

7.19

8.78

72

*According to the estimated average requirement (EAR) values, IOM (2000). PI: Inadequacy prevalence (%); CI: 95%; n = 157.
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Fig. 1. Prevalence of inadequate intake of micronutrients from the general population
of elderly living in nursing homes in Salvador, Bahia, Brazil (n = 216).
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