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Factors associated with protein
consumption in elderly

Fatores associados ao consumo
proteico de idosos
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ABSTRACT

Objective
We evaluated factors associated with protein consumption by the elderly.
Methods

We performed a cross-sectional study in a sample of 295 elderly consumers of health facilities in Sdo Caetano
do Sul, Sao Paulo, Brazil. Protein consumption data (g and g/kg) were obtained through 24-hour dietary recalls,
which was reapplied in a 30% sub-sample to estimate habitual consumption, with an interval of two weeks. The
association between protein consumption and sociodemographic, economic, health, and dietary variables was
tested using multiple linear regression.

Results

There was a positive association between protein consumption (g and g/kg) and better Brazilian Healthy Eating
Index-Revised, between protein consumption (g) and male sex, and a negative association between protein
consumption (g/kg) and greater calf circumference. Higher average protein consumption (g or g/kg) was observed
among married elderly, individuals with higher income and schooling, who were economically active, eutrophic,
without dyslipidemia and symptoms of dysphagia, who consumed three main meals and an intermediate snack.

Conclusion

The results showed that protein consumption was associated with diet quality, sex, and calf circumference. The
identification of elderly groups prone to protein inadequacy may direct individual and collective interventions to
prevent muscle mass reduction and its implications, such as sarcopenia and other adverse outcomes.
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RESUMO

Objetivo
Avaliar os fatores associados ao consumo proteico de idosos.
Métodos

Estudo transversal descritivo realizado com 295 idosos usudrios de centros para terceira idade e unidades de
saude do Municipio de Sdo Caetano do Sul, Sdo Paulo. O consumo proteico (g e g/kg) foi obtido na avaliagao do
recordatorio de 24 horas, que foi reaplicado numa subamostra de 30% para estimar o consumo habitual, com
intervalo maximo de duas semanas. A associagdo entre proteina e varidveis sociodemograficas, econémica, de
saude e dietéticas foram testadas por meio de regressao linear multipla.

Resultados

Houve associacdo positiva entre o consumo de proteina (g e g/kg) e melhor Indice de Qualidade da Dieta
Revisado, entre o consumo de proteina (g) com o sexo masculino, e associacdo negativa entre proteina (g/kg) e
maior circunferéncia da panturrilha. Maior consumo médio de proteina (g e/ou g/kg) foi observado entre idosos
casados, com maior renda e escolaridade, economicamente ativos, eutrdficos, sem dislipidemia e sintomas de
disfagia, que consumiram as trés refeicdes principais e lanche intermediario.

Conclusao

Os resultados demonstraram que o consumo proteico foi associado a qualidade da dieta, sexo e circunferéncia da
panturrilha. A identificacdo de grupos de idosos propensos a inadequacao proteica pode direcionar intervencoes
individuais e coletivas com intuito de prevenir a reducédo de massa muscular e suas implicagbes, como sarcopenia

e outros desfechos adversos.

Palavras-chave: Idoso. Envelhecimento. Proteinas na dieta. Consumo de alimentos.

INTRODUCTION
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The growth of the elderly population is
a worldwide phenomenon, and a demographic
transition has been rapidly taking place.
Statistical projections indicate that by 2025
Brazil will probably have 15% of its population
(more than 30 million people) consisting of
elderly, which will place the country sixth in the
world [1].

The health of the elderly is influenced
by a diet that provides quantity and adequate
proportions of nutrients. Thus, proteins play a
key role in different processes, such as growth,
muscle function, and immunity [2]. An adequate
consumption may minimize the loss of muscle
mass common to aging. It is estimated that
in Brazil, 17% of the elderly population have
sarcopenia, a condition that increases the risk of
falls, decline in functionality, and mortality [3].
According to the European Working Group on
Sarcopenia in Older People, this is a syndrome
characterized by a progressive loss of muscle

mass associated with a decrease in strength or
function [4]. The decrease in muscle strength
associated with age, known as dynapenia, may
also be considered a determining risk factor for
mortality [5].

According to the recommendation of
the Dietary Reference Intakes (DRI) [6], protein
consumption in adults and older people
should be 0.8g/kg/day (Recommended Dietary
Allowance [RDA]). However, there seems to
be a consensus among large groups, such as
the Study Group on Meeting Protein Needs of
Older People (PROT-AGE Study Group) [7] and
the The European Society for Clinical Nutrition
and Metabolism (ESPEN) Expert Group [8], as
they propose a greater consumption of 1.0g/kg/
day to 1.5g/kg/day to minimize the loss of lean
body mass that occurs with aging, and to supply
the necessary intake in chronic conditions and
inflammation, which favor catabolism [7,8].

Despite the importance of protein to
the elderly’s nutrition and health, few studies
have assessed the factors that may influence
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their consumption, such as social, economic,
cultural, dietary, and health aspects. Some
factors that may influence the consumption
of protein include low energy intake, tooth
loss, anorexia, food insecurity, and an increase
in physical dependence. All these factors may
be pronounced in older people living in long-
stay institutions or hospitals and in developing
countries [2,9].

Focusing on exploring nutritional
strategies to guarantee the adequate intake
of protein in older people, this study aimed
at assessing factors associated with protein
consumption by them.

METHODS

Our team completed a cross-sectional,
descriptive study with non-probabilistic sampling,
in which sampling was for convenience.
Individuals aged 60 years or above were included
in the study. They frequented health units and
centers for the elderly in the municipality of
Sdo Caetano do Sul, Sdo Paulo, Brazil. They all
gave Informed consent. Data collection occurred
between February 2014 and February 2015.

Data were collected by a team of duly
trained nutritionists, who used a semi-structured
guestionnaire composed of demographic data
(age, sex, education, maritalstatus, familycomposition,
and income), health data such as smoking, self-
reported diseases (diabetes Mellitus, hypertension,
dyslipidemia,  osteoporosis,  symptoms  of
dysphagia, and stomach pain or heartburn),
condition of teeth, and anthropometry.

To calculate the Body Mass Index (BMI),
body mass and height were measured by a
mechanical scale with a 0.1kg scale stadiometer
and a 300-pound maximum load. The elderly
people were wearing light clothes, they were
barefoot and positioned with feet together on
the center of the scale. Also, they were standing
erect with their arms extended along their
body, and they were staring straight ahead.
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BMI was classified according to the cut-off
points used in the study Saude, Bem-estar e
Envelhecimento (Health, Well-being and Aging),
which researched older people in Latin American
countries, including Brazil [10].

The evaluation of dynapenia was
performed by grip strength. The greater value of
three measures was used with applied force for
five seconds in Sahean® dynamometer device
of 100kgf/kg capacity. Men were considered
dynapenic if their values were below 26kgf/kg,
and women were considered dynapenic if their
values were below 16kgf/kg [11]. An inelastic
tape measure was employed to evaluate calf
circumference, and it was considered inappropriate
when <34cm for men and <33cm for women
according to a cutoff point proposed by
Barbosa Silva et al. [12] for identification of low
appendicular muscle mass in a study with older
Brazilian people.

A 24-hour Dietary Recall (24HR) was
employed to assess food consumption. To
estimate the usual intake, the 24HR was
personally reused in 30% of the sample, with
a maximum 15-day interval. The elderly were
instructed to take note of the food consumed
before the interview, with the aid of a manual
with pictures of usual measures to reduce the
risk of forgetting when collecting the 24HR. All
days of the week and months of the year were
considered, as well as the variability of dietary
patterns in different seasons. The usual measures
were converted into g/mL, and the Nutrition
Data System for Research® was employed to
calculate nutrients. Also, the Multiple Source
Method® (German Institute of Human Nutrition
Potsdam-Rehbruecke, Nuthetal, Germany) free
software was employed to estimate the usual
consumption.

The protein consumption was calculated
according to the total protein consumed per
day in g and g/kg. For this last calculation, an
adjustment already used in studies of the National
Health and Nutrition Examination Survey [13,14]
was made to minimize the underestimation or
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overestimation of consumption in malnourished
or overweight individuals. In this study, Pan
American Health Organization cutoff points
[10] were adopted as reference, i.e., in the older
people classified as malnourished, the weight
corresponding to a 23kg/m2 BMI was considered;
for overweight or obese individuals, the weight
corresponding to a 28kg/m?2 BMI was considered.
They were established as the minimum and
maximum limits for the classification of normal
weight, respectively.

An inadequate consumption of protein
was calculated based on the DRI[6] of the Institute
of Medicine/Food and Nutrition Board, considering
a 0.66g/kg/day cutoff value corresponding to
the Estimated Average Requirement (EAR).

The Brazilian Healthy Eating Index (BHEI),
composed of 10 diet components (results
previously described) [15], was considered a
dietary variable, and it was divided into tertile
for analysis. The number of meals was also
considered a dietary variable; it was categorized
into three groups: 3 + (consumption of three
main meals — breakfast, lunch, and dinner — and
at least an in-between snack); 3 (consumption
of the three main meals only); 2 + (consumption
of two main meals — breakfast and lunch or
dinner — and at least one in-between snack).

A logarithmic transformation of the
dependent variable for a normal distribution
was employed to test the factors related to
protein consumption; one logarithmic model
was used for the protein measure in grams, and
a different one was used for the protein measure
in g/kg. Firstly, univariate linear regression was
carried out for all sociodemographic, economic,
health, anthropometric, and dietary variables.
The p<0.20 variables were inserted in a multiple
linear regression model, employing a stepwise
forward strategy; each model was adjusted
by energy (kcal) from the start. The data were
statistically analyzed in the Stata® software
(Data Analysis and Statistical Software 12.0,
College Station, Texas, United States), adopting
a 5%-significance level.

https://doi.org/10.1590/1678-98652017000600012

This study used data from the research
“Identification of dietary patterns in elderly
people living in the municipality of Sdo Caetano
do Sul", approved by the Research Ethics
Committee of the Universidade S&o Judas
Tadeu, n° 470.062.

RESULTS

This study had 295 elderly participants.
They were aged 69.59+0.13 years (60 to 104
years) on average, and they were predominantly
female (85.1%).

The group’s average protein consumption
was 66.9g and 1.03g/kg. It was observed that
21.7% of the elderly individuals (n=64) presented
a protein consumption (g/kg) below the
recommended 0.8g/kg (RDA), and a prevalence
of inadequacy of 8.5% was obtained, i.e., for 25
elderly individuals, the usual consumption was
lower than 0.66g/kg (EAR).

There was astatistically significant difference
for protein consumption (g/kg) according to
sex, with a higher consumption among men.
Regarding protein consumption (g), differences
statistically significant for sex, marital status,
activity, education, and income were found. The
highest consumption was observed among the
elderly males, individuals married, economically
active in relation to housewives, with higher
income and schooling in relation to the lower
range. Regarding income, there was a positive
relationship with protein consumption (g) as a
continuous variable (Table 1).

Considering health characteristics and
anthropometry, there was a statistically significant
difference regarding protein consumption (g/kg)
for the nutritional status and calf circumference;
obese individuals had a lower consumption than
eutrophic ones and elderly with adequate calf
circumference. Regarding protein consumption
(9), there was a statistically significant difference
for some self-reported illnesses, with a higher
consumption among the elderly people without
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dyslipidemia and  without symptoms of
dysphagia. The BHEI and the number of meals
showed a difference in the two forms of protein
consumption. There was a positive relationship
between BHEI and protein consumption, and a
higher consumption among the elderly people
with consumption of three main meals and an
intermediate snack (3+) compared to the ones
who did not have lunch or dinner (2+) (Table 2).
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The multivariate analysis revealed an
association between the consumption of total
protein (g), and sex and BHEI. The highest
consumption was found among the male elderly
and the elderly with the best BHEI. The protein (g/kg)
showed results similar to BHEI and an inverse
association with an adequate calf circumference
(Table 3). The models were adjusted for
consumption of energy, fibers, carbohydrates,

Table 1. Socio-demographic and economic characteristics of the elderly people living in the municipality of Sdo Caetano do Sul (SP)
Brazil, and association with protein consumption (g and g/kg).

Total protein (g)

Protein (g/kg)

Variables n % Univariate Univariate

Mean sb —mMmMm Mean sb —
B p B P

Sex

Female 251 85.1 6430 =+ 1.37 1.00 1.01 + 1.39 1.00

Male 44 14.9 8422 = 1.36 0.27 <0.001 1.18 + 1.37 0.16 0.003

Marital status

Married 132 44.7 7171+ 1.39 1.00 1.07 + 1.39 1.00

Separated or divorced 56 19.0 64.12 =+ 1.30  -0.11 0.031 0.98 + 1.34 -0.09 0.103

A widow/widower 107 36.3 62.90 =+ 1.41 -0.13 0.002 1.01 + 1.43 -0.06 0.181

Age group

60 <71 years 142 48.1 69.20 =+ 1.38 1.00 1.04 + 1.40 1.00

>71 years 153 51.9 6491 =+ 1.40 -0.06 0.096 1.02 + 1.40 -0.02 0.581

Years of schooling

0 to 4 years 123 41.7 65.04 =+ 1.42 1.00 1.03 + 1.42 1.00

5 to 8 years 62 21.0 64.01 =+ 1.43  -0.02 0.754 1.00 + 1.45 -0.03 0.583

9to 11 years 53 180 6923 = 135 006 0.246 1.03 % 139 0.00 0.943

12 years or more 57 19.3 7251 =+ 1.31 0.11 0.039 1.08 + 1.32 0.05 0.387

Living situation

Alone 75 25.4 63.56 =+ 1.33 1.00 0.97 + 1.36 1.00

With someone 220 74.6 68.14 =+ 1.41 0.07 0.114 1.05 + 1.41 0.08 0.082

Work activity

Working 27 9.2 71.86 =+ 1.30 1.00 1.10 + 1.30 1.00

Retired 178 61.0 69.01 =+ 1.36 -0.04 0.549 1.06 + 1.37 -0.04 0.546

Housewife 87 29.8 6198 =+ 1.46  -0.15 0.040 0.97 + 1.47 -0.13 0.079

Per capita income (MW)

Up to TMW 91 31.5 64.45 =+ 1.42 1.00 1.01 + 1.43 1.00

>1MW and <3MW 130 45.0 66.30 =+ 1.41 0.03 0.528 1.03 + 1.42 0.01 0.773

>3MW 68 235 7148 =+ 1.30 0.10 0.050 1.07 + 1.32 0.05 0.343

Continuous variables 295 100.0 66.94 = 1.39 1.03 = 1.40

Age - - -0.01 0.067 - 0.00 0.875

Income -- - 0.00 0.006 - 0.00 0.182

Note: MW: Minimum Wage (R$724,00); SD: Standard Deviation.
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Table 2. Health, dietary and anthropometric characteristics of elderly people living in the municipality of Sdo Caetano do Sul (SP),
Brazil, and association with protein consumption (g and g/kg).

10f2
Total protein (g) Protein (g/kg)
Variables n % Univariate Univariate
Mean SD Mean SD
p P B p
Nutritional status
Eutrophic 125 424 68.55 =+ 1.38 1.00 1.07 + 1.38 1.00
Malnutrition 41 139 67.57 =+ 1.43 -0.01 0.809 1.20 + 1.43 0.11 0.056
Overweight 38 12.9 68.79 1.36 0.00 0.953 0.99 + 1.36 -0.08 0.190
Obesity 91 30.8 6380 =+ 1.39 -0.07 0.115 0.94 + 1.39 -0.13 0.003
Calf circumference
Inadequate 85 28.8 67.75 = 1.37 1.00 1.14 + 1.38 1.00
Adequate 210 71.2 66.62 =+ 1.40 -0.02 0.691 0.99 + 1.40 -0.14 0.001
Grip strength
Non-dynapenic 253 858 6627 + 140 1.00 1.02 + 141 1.00
Dynapenic 42 14.2 7113 % 1.34 0.07 0.198 1.1 + 1.35 0.08 0.141
Smoking
No 282 95.6 67.23 1.39 1.00 1.04 + 1.40 1.00
Yes 13 4.4 6093 =+ 1.46 -0.10 0.292 0.94 + 1.48 -0.10 0.315
Diseases
Hypertension (SAH)
No 131 44.4 68.00 =+ 1.43 1.00 1.05 + 1.43 1.00
Yes 164 55.6 66.10 =+ 1.36 -0.03 0.463 1.02 + 1.37 -0.03 0,416
Diabetes Mellitus
No 231 78.3 67.15 =+ 1.40 1.00 1.04 + 1.40 1.00
Yes 64 21.7 66.19 =+ 1.37 -0.01 0.756 1.01 + 1.41 -0.03 0,571
Dyslipidemia
No 171 58.0 69.43 + 1.40 1.00 1.06 + 1.40 1.00
Yes 124 42.0 63.65 =+ 1.37 -0.09 0.025 0.99 + 1.40 -0.06 0,109
Osteoporosis
No 217 73.6 67.07 =+ 1.42 1.00 1.02 + 1.42 1.00
Yes 78 24.4 66.59 =+ 1.31 -0.01 0.871 1.07 + 1.35 0.05 0,268
Dysphagia symptoms
No 254 86.1 67.96 =+ 1.39 1.00 1.05 + 1.40 1.00
Yes 41 13.9 60.98 =+ 1.36 -0.11 0.050 0.96 + 1.40 -0.09 0,115
Stomachache/Heartburn
No 260 88.1 6741 =+ 1.39 1.00 1.04 + 1.40 1.00
Yes 35 1.9 63.26 =+ 1.39 -0.06 0.286 1.00 + 1.41 -0.04 0,562
Dentition
Own 124 42.0 67.77 = 1.42 1.00 1.03 + 1.41 1.00
Use of prosthesis 171 58.0 66.35 =+ 1.37 -0.02 0.584 1.03 + 1.39 0.00 0.949
Number of meals
3+ 254 86.1 67.65 =+ 1.38 1.00 1.05 + 1.39 1.00
3 29 9.8 67.38 =+ 1.35 0.00 0.950 1.03 + 1.32 -0.01 0.876
2+ 12 4.1 5272 = 1.68 -0.25 0.010 0.79 + 1.58 -0.28 0.004
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Table 2.Health, dietary and anthropometric characteristics of elderly people living in the municipality of Sdo Caetano do Sul (SP),

Brazil, and association with protein consumption (g and g/kg).

2 of 2
Total protein (g) Protein (g/kg)
Variables n % Univariate Univariate
Mean SD Mean SO ——m
B P B p
Brazilian Healthy Eating Index
1st tertile 99 336 5809 =+ 1.42 1.00 0.92 + 143 1.00
2nd tertile 98 332 6892 =+ 1.37 0.17  <0.001 1.05 + 140 0.13 0.004
3rd tertile 98 332 7503 = 1.30 0.26  <0.001 1.14 + 1.31 0.21 <0.001
Continuous variables 295 100.0 66.94 =+ 1.39 1.03 + 140
Body Mass Index - - 0.00 0.261 - -0.02 <0.001
Brazilian Healthy Eating Index - - 0.02  <0.001 - 0.02 <0.001
Calf circumference - - 0.00 0.501 - -0.01 0.005

Note: SD: Standard Deviation.

Table 3. Association between protein consumption (g and g/kg) and sociodemographic, economic, health, dietary and
anthropometric characteristics of elderly living in the municipality of Sdo Caetano do Sul (SP), Brazil.

Total protein (g)

Protein (g/kg)

Variables Multivariate Variables Multivariate
Mean SD Mean b —
p P B p
Sex Calf circumference
Female 64.30 + 137 1.00 Inadequate 1.14 + 138 1.00
Male 84.22 + 1.36 0.11 0.008 Adequate 0.99 + 140 -0.15 <0.001
BHEI 66.94 + 1.39 0.12 <0.001 BHEI 1.03 + 140 0.11 <0.001

Note: BHEI: Brazilian Healthy Eating Index; SD: Standard Deviation.

and total fat. After an adjustment for energy,
sex lost significance in the protein consumption
model (g/kg). With these adjustments, there
was a positive association between protein
consumption and total fat and with carbohydrate
consumption (data not shown).

DISCUSSION

This study aimed at evaluating the
factors associated with protein consumption in
elderly individuals. The consumption of protein
(g) was associated with sex and BHEI; protein
consumption (g/kg) was associated with BHEI
and calf circumference. The univariate analyses
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showed a higher mean protein consumption (g
or g/kg) among the married, individuals with
a higher income and education than those
belonging to the lower range, those who work
compared to housewives, eutrophic in relation
to the obese, elderly without dyslipidemia and
without symptoms of dysphagia, as well as
those who consumed three main meals and at
least one in-between snack (3+) compared to
those who did not have lunch or dinner (2+).

A cohort study by Beasley et al. [16],
who evaluated more than 90,000 women aged
between 50 and 79 years, found an association
between greater protein consumption (% total
energy value) and a higher education and
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income, living with someone, being younger,
not smoking, not having a history of Systemic
Arterial Hypertension (SAH), and being in
treatment for diabetes Mellitus, as well as other
variables that are not included in this study,
such as being white and having low depression
scores. This study found higher consumption
among older adults with higher education and
income in relation to subjects of the lower
range and in working professionals compared to
housewives, suggesting that a higher financial,
intellectual, and social access results in a higher
protein consumption.

A cohort study by Haring et al. [17],
which assessed cardiovascular risk in 15,792
individuals aged between 45 and 64 years,
found an inverse association between protein
consumption and smoking status and a positive
association with education, BMI, and use of
medicine for dyslipidemia. Also, after a 22—year
follow-up, it was found that the consumption of
either total or animal protein had no association
with a cardiovascular risk. Just like this study,
the cohort study obtained a positive association
between protein consumption with total fat
and fiber and a negative association with
carbohydrate. But, unlike the work cited, this
study showed a lower protein consumption (g)
among the elderly with dyslipidemia and lower
protein consumption (g/kg) among the obese
subjects in relation to the eutrophic subjects,
despite the weight being adjusted for BMI.

In a study carried out with individuals
participating in a program for the elderly in
the state of Minas Gerais, Brazil, a negative
relationship between protein consumption and
tooth loss was found [18]. In this study, such
association was not found. Despite the high
prevalence (58%) of elderly subjects who used
dental prostheses, the protein consumption did
not differ from those who had their own teeth.
This result suggests that the subjects’ oral health
be monitored. On the other hand, a lower
protein consumption (g) was found among the
older people who reported any symptoms of

https://doi.org/10.1590/1678-98652017000600012

dysphagia (p=0.005), demonstrating the need
for further research. Badly adjusted prostheses
and absence of teeth, as well as difficulty
swallowing, may lead to changes in dietary
patterns, with a preference for softer, easier-
to-chew foods. Thus, this may interfere in the
consumption of some protein sources, especially
meat.

This study also found a positive association
between protein consumption (g) and sex;
however, other studies that tested this association
were not found. Nevertheless, several authors
have found elderly males consume more protein
(g) than females [18-22]. This difference usually
loses significance when the protein (g/kg) is
considered [20,22,23], unlike this study, which
found a difference between sexes when the
protein was assessed (g and g/kg). This result
was expected, since male individuals have a
greater need for total daily protein.

Regarding age, there was no difference
between the evaluated ranges, which was also
obtained by different authors [19-22]. This
finding puts forward the hypothesis that it is
not age that influences consumption, but the
presence of more frequent conditions in older
elderly people, such as the presence of chronic
diseases, tooth loss, an increase in the time of
gastric emptying, and anorexia. Although this
hypothesis does not renounce age as a risk
factor, many conditions related to aging that
may interfere with protein consumption may be
controlled and prevented, therefore optimizing
the prospect of maintaining adequate food,
even among the long-lived elderly.

The observation of an inverse association
between protein (g/kg) and calf circumference
went against expectations, since calf circumference
is a parameter to estimate muscle mass in
clinical practice. Beasley et al. [24], in a cross-
sectional study with 1,011 community-dwelling
elderly, also identified an unexpected association
between protein (g/kg) and anthropometric
measure. The authors have noted an inverse
association with skeletal mass (kg), regardless
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of sex. On the other hand, the work of Gray-
Donald et al. [23], after a one-year follow-up
with 422 elderly Canadians, found a protective
effect between protein consumption and
unintentional weight loss, regardless of energy
consumption and BMI. Moreover, a cohort study
by Houston et al. [25], which followed 2,066
elderly individuals for three years, found that
the group with a higher consumption showed
a 40% lower lean mass loss. The relationship
between anthropometric measures and food
consumption in cross-sectional studies should
be interpreted with reservations because
anthropometric measurements may not reflect
recent changes in consumption.

Individuals with any health alterations
may experience changes in their eating habits
because of recommendations by health
professionals. Lima et al. [26] assessed the diets
of individuals with SAH and diabetes Mellitus,
and they noticed that the suitability of food
depended on existing health conditions. This
may also explain the higher protein consumption
observed among the elderly with diabetes
Mellitus [16,19] and the lower consumption
among the elderly who reported dyslipidemia
in this study, suggesting the replacement of
food sources of carbohydrate and saturated fat
(protein of animal origin), respectively.

The group showed a protein consumption
average of 1.03g/kg, 21.7% of them consumed
below the recommendation of 0.8g/kg (RDA),
and 8.5% of them consumed less than 0.66g/kg
(EAR). These values are similar to what had
been observed in elderly people in developed
countries [14,21]. A consumption level above
what is recommended provides for protection
against the lean mass losses common in aging.
Furthermore, this is linked to minor unintentional
weight loss and a lower incidence of fragility.
Different cohorts have shown the best results
for elderly individuals who consumed 1.2g/kg/day
[16,23,25]

The higher protein consumption was
associated with a better diet quality. The BHEI
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assesses the quality of diet through food
components based on the pyramid of food and
a food guide for the Brazilian population, which
presupposes that a good score is equivalent to a
varied and balanced diet [27]. It is important to
highlight this result, since protein is not ingested
in isolation, but within a composition of different
foods and nutrients. In addition, notwithstanding
the need for protein consumption in sufficient
quantity, the inadequacy of other nutrients
or in the fractionation and amount of protein
per meal will influence the optimization of
protein metabolism [9]. Moreover, a higher
protein value among the older people who
consumed three main meals was observed;
however, no statistically significant difference
was found when there was consumption of an
intermediate snack. The ingestion of three meals
a day is advised by the Dietary Guidelines for the
Brazilian Population, as it ensures consumption
of the daily requirement of protein and other
nutrients [28].

A possible limitation of the study was the
cross-sectional approach and the homogeneous
sample in several variables. This may influence
the identification of an association between
protein consumption and sociodemographic,
economic health, and anthropometric factors,
which were observed in longitudinal studies with
a larger sample number. Such limitation was not
observed for the dietary variables. However,
other studies for comparison were not found.
The non-probabilistic sampling involves no data
extrapolation for the Brazilian population. The
Municipality of Sdo Caetano do Sul has the best
Human Development Index (HDI) in Brazil, with
a very high HDI (0.862), a score close to that of
cities in the South and some capitals of Brazil,
and developed countries [29].

To minimize a possible underreporting
of food consumption, the elderly were advised
to employ the strategy of filling in the dietary
recall on their consumption the day before
the interview to avoid missing any food.
Subsequently, they were advised to use the 24HR
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to confirm the information reported and fix likely
inconsistencies, improving the quality of the
investigation. Equally important is the adjustment
of protein consumption in g/kg for BMI, to
reduce underestimation of protein consumption
in overweight individuals and overestimation in
malnourished individuals. Some authors have
been arguing that the assessment of protein g/kg
in overweight individuals without adjustment
leads to a high prevalence of inadequacy, which
could be incorrect [13,14].

Few studies have evaluated the factors
associated with protein consumption in the
elderly, especially diet. As shown in this study,
there is a positive relationship between diet
quality and protein, as well as sociodemographic
and health aspects, but there is no consensus
yet. Nevertheless, it seems clear that some
groups are more susceptible to a lower protein
consumption, such as elderly with chronic
illnesses, or with alteration in the oral cavity,
or with lower income and education, or with
an unbalanced diet (considering quantity,
fractionation, and combinations of foods and
nutrients), or elderly females.

CONCLUSION

Revista de Nutricdo

An association of protein consumption
and the Brazilian Healthy Eating Index, sex,
and calf circumference was observed. It is
recommended that further studies be conducted
to confirm these findings, yet it must be pointed
out that elderly females and individuals with a
worse diet quality had a lower consumption.
The identification of groups of elderly prone to
protein inadequacy may direct individual and
collective interventions to prevent reduction
of muscle mass and its implications, such as
sarcopenia and other adverse outcomes.
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