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EFECTO DE UN PRODUCTO CÁRNICO
MODIFICADO SOBRE EL ESTADO NUTRICIONAL

DE ANCIANOS INSTITUCIONALIZADOS

Resumen

Objetivo: Determinar si la suplementación de la dieta
normal con un producto cárnico modificado tiene un
efecto positivo sobre el estado nutricional y el perfil lipí-
dico sanguíneo de ancianos institucionalizados.

Método: Se aplicó un diseño cruzado a una muestra
poblacional de ancianos institucionalizados (9 hombres
and 29 mujeres de 68-97 años) administrando dos suple-
mentos dietéticos. Las dietas primero se suplementaron
con un producto cárnico estándar y luego con un pro-
ducto cárnico modificado. Previamente a cada una de las
tres fases del estudio se extrajeron muestras de sangre:
fase basal, en la que los participantes siguieron su dieta
habitual; fase control (3 días a la semana durante 3 sema-
nas), en la que se suplementó la dieta con 50 g de un pro-
ducto cárnico estándar y una fase experimental (3 días a
la semana durante 3 semanas), en la que se suplemento la
dieta con 50 g de un producto cárnico modificado.

Resultados: La intervención nutricional no influyó
negativamente ni en los parámetros hematológicos ni en
los lípidos séricos. No obstante, el consumo del producto
cárnico modificado alteró las concentraciones sanguíneas
de urea, creatinina, GOT, transferrina, hierro y proteína
transportadora de retinol. 

Conclusiones: El consume de ambos productos cárnicos
contribuyó a mantener el estado nutricional de los sujetos
homogeneizándolo en el conjunto de los mismos sin afectar
negativamente al perfil lipídico sanguíneo. No obstante las
limitaciones del presente estudio, se concluye que la incor-
poración regular de estos suplementos cárnicos mejora los
niveles de hierro plasmático de los ancianos.
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Abstract

Objective: To determine whether the inclusion of a new
modified meat product as a dietary supplement has a pos-
itive influence on the nutritional status and blood lipid
profile of institutionalized elderly subjects.

Method: A sample population of elderly people living in
institutions (9 men and 29 women aged 68-97 years) com-
pleted a crossover study with two dietary supplements.
Nutritionally complete diets differed only in food supple-
mentation, first, with a standard meat product and, sub-
sequently, with a modified meat product. Venous blood
samples were taken prior to each of the three phases of
the study: the basal phase, during which participants fol-
lowed their normal, controlled diet; a control phase (3
days per week for 3 weeks), during which the subjects’
normal diet was supplemented with 50 g of the standard
product; and an experimental phase (3 days per week for
3 weeks), when the normal diet was supplemented with 50
g of the modified product.

Results: Nutritional intervention did not influence
hematological parameters or serum lipids. The modified
meat product altered blood concentrations of urea, crea-
tinine, GOT, transferrin, iron, and retinol-binding pro-
tein. 

Conclusions: Consumption of both the standard and
the modified products contributes to maintaining the
individuals’ nutritional status and equalizes nutritional
status across the study population with no effect on blood
lipid profiles. Despite the limitations of the experiment,
the introduction of dietary supplements in meat products
significantly increased plasma iron levels in this elderly
sample.
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Introduction

Elderly people residing in institutions have been
shown to have low energy and micronutrient intake.1-3

As a result, the prevalence of malnutrition in this popu-
lation ranges from 19.0-38.6%.4 General frailty, mal-
nutrition and multiple micronutrient deficiencies are
associated with decreased functioning. Protein and
micronutrient supplements may have a positive effect
on nutritional status and physical and mental function-
ing, thereby increasing quality of life and reducing care
dependence in elderly people. 

Earlier studies have demonstrated the improvement
of nutritional status (body weight and/or biochemical
parameters) through nutritional intervention in both the
institutionalized1-3,5 and non-institutionalized elderly.6,7

However, the administration of some dietary supple-
ments has a limited effect on functional status in this
elderly population, possibly due to their previous sta-
tus.5,8-11

During the past decade, a wealth of evidence has
been gathered linking postprandial triacylglycerol
(TAG) and TAG-rich lipoprotein (TRL) metabolism
with early atherosclerosis and cardiovascular disease
(CVD).12 This evidence suggests a relationship
between dietary fatty acids, lipemia and CVD risk fac-
tors,13 particularly in terms of how fatty acid intake
affects the postprandial lipid profile.14,15 However, lim-
ited evidence is available regarding the long-term
effect of the quality of dietary fats on postprandial
TAG and TRL metabolism.16-18 Recent data suggest,
furthermore, that the quality of dietary fat might influ-
ence insulin sensitivity.19 Thus, some authors have con-
ducted studies aimed at increasing omega-3 fatty acid
intake from fish oils, vegetable oils20-23 and also oleic
acid. Although consumers tend to prefer lean meat,
higher fat content has been associated with desirable
sensory properties.24,25 Oleic and linoleic acids increase
HDL and reduce LDL blood concentrations.26,27 More
specifically, it is accepted that the intake of oils rich in
oleic acid reduces total cholesterol and LDL-choles-
terol concentrations, while maintaining and even rais-
ing HDL-cholesterol concentrations.28-30 Other authors
report that the consumption of a meal enriched in fish
oil fatty acids improves postpandrial vascular reactiv-
ity in younger men, with little noticeable benefit in
older men.31

Evidence associating the so-called Mediterranean
diet with low risk of cardiovascular disease32,33 has led
to the development of a dietary model whose basic aim
is to reduce total fat (TF) intake and limit that of satu-
rated fatty acids (SFA).34 This model was outlined in a
consensus document published by the Comité Español
Interdisciplinario para la Prevención Cardiovascu-
lar35 which recommended < 30% of dietary energy
from TF and < 33% of TF from SFA.

In the past century, the relationship between CVD
risk and meat intake has been attributed to the choles-
terol and fat content of meat.36 Much of the published

research was based on epidemiologic surveys.37,38 One
consequence of reducing meat intake is a decrease in
body protein reserves, especially in elderly people.
Another is that, since the dietary intake of iron is not
sufficient to maintain iron status, iron deficiency ane-
mia ensues.39

Nutritional disorders are very frequent in elderly
people and involve a high morbidity and mortality
risk.40,41 Clinical, functional, dietary, and anthropomet-
ric parameters hold potential as tools for geriatric nutri-
tional assessment.42

The aim of present study was to detect possible
nutritional benefits in the blood lipid profile and the
nutritional status of elderly people of both sexes, from
the intake of a modified meat product made from
turkey, and including soy fiber and olive oil as ingredi-
ents. 

Material and methods

Subjects

The study was conducted in Navarra, in Northern
Spain. A total of 80 subjects of both sexes, between the
ages of 65 and 95 y, recruited voluntarily from two
homes for the elderly and one convent, participated in
the study.

Eligibility criteria were: at least two months’ resi-
dence in the home; controlled diet and physical activ-
ity; MNA43 score > 12 and no evidence of any severe
disease or serious morbidity. Of the 80 subjects, 42 left
the study due to loss of motivation or the frequency of
the trials. In all, 38 subjects (9 men and 29 women)
completed the trial. Their weight had remained stable
in the 6 months prior to the study and their dietary
habits showed no differences with respect to those of
the local population. Informed written consent was
obtained from all subjects and the protocol was
approved by the Hospital Ethics Committee.

Anthropometric measurements

All subjects were weighed on the same chair scale
barefoot and wearing light clothing. Height was mea-
sured with a portable stadiometer (Seca 214, Hans E.
Rüth S.A. Barcelona, Spain). Body Mass Index (BMI)
was calculated for all those with height and weight
measurements. The anthropometric measurements (tri-
ceps skinfold thickness, mid-arm muscle circumfer-
ence, leg circumference and waist circumference) were
carried out according to standard techniques.44

Study design

This was a randomized, controlled, three-phase trial.
During the first phase, designed to collect the baseline
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data, participants followed their normal, controlled
diet. In the second and third phases (three days per
week, for three weeks), the subjects were served 50 g of
the standard or the new product with their afternoon
snack. To avoid tiring the subjects, no washout period
was included. The null hypothesis would be accepted if
no significant variation was observed in the baseline
values of the subjects’ nutritional status after consump-
tion of the standard product.

At the beginning of the study, case histories of par-
ticipants were taken, anthropometric data were col-
lected, three-phase blood tests were performed to
check the subjects’ eligibility for the study, and initial
reference data were obtained.

Analysis of meat products 
and dietary assessment

The standard meat product used in the study, which
was manufactured with pork, bacon, starch, water and
salt, was supplied by a local factory. The newly-devel-
oped meat product was prepared at the Public Univer-
sity of Navarra, using turkey meat, soya, olive oil,
water, and common salt. Chemical analysis of both
meat products was performed as described previ-
ously.45

Total cholesterol content was determined by gas
chromatography according to the procedure described
by Petrón et al.46

Sodium, calcium and iron were determined by
atomic absorption spectrometry after dry ashing.47

The compositional analysis data for these products
were used to determine the nutrient and energy contri-
bution of the 3 intakes per week administered during
the study. Food intake data were analyzed from the
menu listings using a software package (Alimentacion
y Salud, ver. 2.0, distributed by General Asde, S.A.
Valencia, Spain), which is based on a Spanish food
composition database.

Blood sampling and biochemical 
determinations

Fasting blood samples were collected in EDTA-con-
taining (1 g/L) tubes. Plasma was separated by low-
speed centrifugation at 1,500 x g at 4º C for 30 min.
within 1 h of sampling. 

The hemogram and leukocyte formulae were
obtained using the Coulter MAXM hematology flow
cytometer (Beckman Coulter, Inc, Fullerton, USA).
Plasma cholesterol and triacylglycerols were deter-
mined in both plasma samples with a Vitros Chemistry
Analyzer 250 (by Ortho-Clinical Diagnostics, Buck-
inghamshire UK) using standard enzymatic proce-
dures48,49 according to the manufacturer’s instructions.
Apo A-I, Apo B and lipoprotein α, were determined by
the nephelometric method and the inter-assay variation

coefficients were 5%. Using the same technique, preal-
bumin (calibration performed with the reference stan-
dard IFCC/BCR/CAP-CRM 470) and retinol-binding
protein were determined. Albumin determination was
performed using a Vitros Chemistry Analyzer 250 (by
Ortho-Clinical Diagnostics, Buckinghamshire UK).

The following biochemical parameters were also
determined: basal glucose, creatinine, uric acid, GOT-
glutamic oxalacetic (ASAT), GPT-glutamic piruvic
(ALAT), -glutamil transferase (GGT), urea, iron, and
transferrin using the Vitros Chemistry Analyzer 250
(by Ortho-Clinical Diagnostics, Buckinghamshire
UK).

Statistical analysis

Results are expressed as mean ± SD of replicated
determinations, if normally distributed. Data were sub-
jected to one-way analysis of variance (ANOVA) to
test for significant differences between the three
dietary phases. Multiple comparisons were performed
with Dunnett’s post hoc test (the control group was the
diet supplemented with the standard product). Statisti-
cal significance was set at p < 0.05. 

All statistical analyses were carried out using SPSS
for Windows, ver. 17.0 (SPSS Inc., Chicago, Illinois,
USA).

Results

Meat products and diets

Table I shows the chemical and fatty-acid composi-
tion of the standard and modified products, respec-
tively. Both products have the similar moisture and
protein contents, showing the two types of meat (stan-
dard and experimental) to be invariant in these
respects. The modified meat product has a similar cho-
lesterol content to that of the standard product. The for-
mulation of the two products resulted in higher carbo-
hydrate content (2.3% vs 1.2%), and lower dietary fiber
content in the standard product. The iron content of
both products was similar to other meat products.

The fatty-acid profiles of the two products differ in
all the classes of fatty acid considered. The modified
product had a high MUFA content (27.1 g/100 g) and a
proportionally low SFA content, particularly with
respect to atherogenic fatty acids (lauric, miristic and
palmitic acids). The modified product presented a
higher oleic acid content than the standard product
(55.1% vs 38.7%), leading to significant differences in
total MUFA content between the two products (p <
0.05). However, the higher linoleic acid content of the
standard product (17.0% vs 13.1%) determined its
higher polyunsaturated fatty acid content. The
PUFA/SFA ratio was similar in both products; how-
ever, the MUFA/SFA ratio of the modified product

Modified meat product on nutritional
status in elderly people
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was twice that of the standard version. Finally, the
n6/n3 ratio of the new product was lower than that of
the standard version (15.7% vs 13.0%). EPA and DHA
were not determined.

Product intake by the subjects was 46-48 g, that is,
practically the full amount offered, in all cases. Table II
shows the data for the baseline and two supplemented
diets. The energy contribution was around 58.9
kcal/day in the modified product (3.0% of total energy
requirements) and 68.9 kcal/day in the standard prod-
uct (3.6% of total energy requirements). Energy and
protein intakes were higher after the dietary interven-

tions, but were not significantly different from the
baseline and within the range of the subjects’ normal
diet. Although the fat intake was similar in all three
phases, MUFA was higher in both supplemented diets.
The standard product provided 6.5% of total MUFA
and the new product 7.1%. The macronutrient energy
ratios were 18.7-21.8% (proteins), 44.3-46.2% (carbo-
hydrates) and 33.0-35.0% (fats). These proportions are
typical in the Spanish population.50,51

Anthropometrics, hematological 
and biochemical indexes

The subjects of both sexes were well matched with
regard to baseline characteristics (table III). Table IV
shows the main hematological and biochemical parame-
ter values for the phases of the study (basal, that is, prior
to dietary supplementation, standard, that is, after intake
of the standard product and modified, that is, after intake
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Table I
Chemical composition of the two products, standard

and modified products, referred to 100 g of fresh
product (mean ± standard deviation)

Nutrient
standard modified
product product

Moisture (g) 75.90 ± 0.28 75.90 ± 0.25

Total protein (g) 13.90 ± 0.36 13.30 ± 0.34

Total carbohydrates (g) 2.30 ± 0.05 1.20 ± 0.05

Insoluble carbohydrates (g) 0.03 ± 0.01 0.30 ± 0.01

Total fat (g) 8.00 ± 0.40 6.50 ± 0.38

Saturated Fatty Acids (% total fat) 37.69 ± 0.04 26.80 ± 0.05

Monounsaturated Fatty Acids (% total fat) 42.86 ± 0.06 58.76 ± 0.001

Polyunsaturated Fatty Acids (% total fat) 19.45 ± 0.02 14.45 ± 0.05

PUFA n6 (% total fat) 18.28 ± 0.05 13.42 ± 0.07

PUFA n3† (% total fat) 1.17 ± 0.03 1.03 ± 0.02

Cholesterol (mg) 34.9 ± 1.0 30.2 ± 1.0

Sodium (mg) 1,290 ± 50 650 ± 50

Calcium (mg) 24.4 ± 0.1 21.5 ± 0.1

Iron (mg) 1.2 ± 0.1 1.6 ± 0.1

†EPA or DHA no was determined.

Table II
Estimated dietary intakes of the subjects at baseline and after dietary treatment containing standard or modified products

(mean ± standard deviation)

Diet

Parameter Basal standard product modified product
(n = 38) (n = 38) (n = 38)

Energy (kcal) 1,862.3 ± 134.9 1,873.0 ± 160.0 1,914.4 ± 235.5

Proteins (g) 88.9 ± 26.2 99.0 ± 24.1 107.1 ± 23.7

Carbohydrates (g) 219.1 ± 12.6 211.6 ± 20.6 221.4 ± 26.6

Dietary fiber (g) 19.8 ± 5.0 20.7 ± 3.9 19.9 ± 4.0

Fats (g) 74.0 ± 8.8 74.2 ± 7.4 72.0 ± 8.1

Saturated Fatty Acids (g) 28.8 ± 5.0 28.4 ± 5.0 28.8 ± 6.3

Monounsaturated Fatty Acids (g) 23.3 ± 5.8 26.5 ± 5.0 27.1 ± 4.5

Polyunsaturated Fatty Acids (g) 7.6 ± 2.7 9.2 ± 2.5 7.9 ± 0.7

Cholesterol (mg) 335.1 ± 116.3 424.0 ± 156.0 403.6 ± 149.4

Iron (mg) 16.8 ± 7.5 17.1 ± 7.2 15.9 ± 3.5

Table III
Anthropometric characteristics of the subjects

participating in the study (mean ± standar deviation)

Parameter Man Woman Global
(n = 9) (n = 29) (n = 38)

Age (yr) 83.1 ± 4.7 81.7 ± 7.3 82.1 ± 6.7

Weight (kg) 74.5 ± 13.1 67.2 ± 16.7 69.1 ± 16.0

Height (cm) 165.8 ± 7.9 151.4 ± 4.0 155.1 ± 8.2

Body Mass Index 27.1 ± 4.2 29.3 ± 6.9 28.7 ± 6.3

Waist Circumference (cm) 105.6 ± 13.3 98.9 ± 12.7 100.6 ± 13.0

Leg Circumference (cm) 41.8 ± 4.1 44.7 ± 8.3 43.9 ± 7.5

Mid-arm Circumference (cm) 26.3 ± 2.7 27.3 ± 5.0 27.0 ± 4.5

Triceps Skinfold Thickness (mm) 9.9 ± 4.2 21.6 ± 4.5 18.6 ± 4.3



of the new product). Overall, there were no significant
sex-related differences in hematological or biochemical
indexes. The subjects’ basal-phase hematological and
biochemical values were typical for the elderly popula-
tion (table IV). The present intervention shows that the
decrease in the glucose concentration associated with
both products was not statistically significant.

In terms of the protein metabolism markers (urea, cre-
atinine and uric acid), a slight increase in creatinine was
observed after the intake of the modified product (p <
0.05). There was a slight fall in blood urea after con-
sumption of the standard product (p < 0.05) followed by
a slight increase towards baseline levels after consump-
tion of the new product. There was no variation in uric
acid levels across the three phases (p < 0.05).

There was no significant variation in serum lipids
(total cholesterol, LDL-cholesterol, HDL-choles-
terol and triacylglycerides) between the three
phases (table IV). Despite the values of lipoprotein
concentrations (apo A1, apo B and lipoprotein α),
shown in table IV, the differences were not statisti-
cally significant.

The GOT and retinol-binding protein concentrations
were also observed to fall to baseline values after both
the standard and modified product intake phases (p <
0.05), with no change in the albumin and prealbumin
concentrations. 

Finally, higher blood iron levels were observed in
association with intake of both the standard and the
modified product (p < 0.05).

Modified meat product on nutritional
status in elderly people
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Table IV
Hematologic and biochemical parameters of subjects according to dietary treatment (mean ± standard deviation)

Diet

Parameter Basal standard product modified product
(n = 38) (n = 38) (n = 38)

Hemoglobin (g/L) 135.1 ± 11.3 132.6 ± 12.2 133.7 ± 11.7
Red blood cells (1012/L) 4.4 ± 0.4 4.3 ± 0.4 4.4 ± 0.5
Platelets (109/L) 232.3 ± 69.3 232.8 ± 76.3 245.8 ± 75.2
White blood cells (109/L) 7.4 ± 2.4 7.2 ± 3.4 7.9 ± 3.8
Neutrophils (109/L) 4.4 ± 1.6 4.2 ± 1.5 4.4 ± 1.5
Lymphocytes (109/L) 2.1 ± 1.7 2.3 ± 2.5 2.6 ± 2.5
Monocytes (108/L) 5.8 ± 0.3 5.5 ± 0.2 6.1 ± 0.2
Eosinophiles (108/L) 2.1 ± 0.2 2.0 ± 0.1 2.8 ± 0.4
Basophiles (108/L) 0.4 ± 0.3 0.4 ± 0.4 0.3 ± 0.2

Fasting glucose (mmol/L) 6.28 ± 1.79* 5.77 ± 1.33 5.42 ± 1.09*

Urea (mmol/L) 16.26 ± 5.64* 13.57 ± 3.71 16.31 ± 5.14*

Creatinine (μmol/L) 64.2 ± 19.7* 74.5 ± 23.7 87.9 ± 23.0*

Uric acid (μmol/L) 297.3 ± 79.7 275.2 ± 69.8 294.5 ± 81.7

Total cholesterol (mmol/L) 5.30 ± 0.82 5.00 ± 0.77 5.14 ± 0.92
LDL-cholesterol (mmol/L) 3.33 ± 0.66 3.17 ± 0.50 3.36 ± 0.69
HDL-cholesterol (mmol/L) 1.48 ± 0.08 1.50 ± 0.07 1.48 ± 0.10
Triacylglycerides (mmol/L) 1.10 ± 0.47 1.08 ± 0.51 1.27 ± 0.65

Apolipoprotein A1 (g/L) 1.51 ± 0.24 1.54 ± 0.37 1.39 ± 0.23
Apolipoprotein B (g/L) 1.19 ± 0.31 1.13 ± 0.26 1.17 ± 0.30

Lipoprotein (a) (μmol/L) 0.85 ± 0.89 0.97 ± 0.89 1.21 ± 1.20

Glutamic oxalacetic transaminase (U.I/L) 7.4 ± 1.8* 5.7 ± 1.6 5.9 ± 1.4a

Glutamic piruvic transaminase (U.I/L) 8.8 ± 1.9 9.5 ± 1.6 9.7 ± 1.2

γ-glutamil-transferase (U.I/L) 10.2 ± 5.4 9.4 ± 5.4 9.3 ± 4.5
C-Reactive protein (mmol/L) 92.6 ± 49.2 87.1 ± 31.6 88.0 ± 33.9

Iron (μmol/L) 9.95 ± 3.42* 13.52 ± 5.57 11.06 ± 3.39*

Transferrin (μmol Fe/L) 4.33 ± 0.14* 4.26 ± 0.11 4.24 ± 0.13

Retinol binding protein (μmol/L) 0.29 ± 0.08* 0.24 ± 0.07 0.25 ± 0.08
Prealbumin (μmol/L) 0.39 ± 0.07 0.37 ± 0.07 0.40 ± 0.11
Albumin (mmol/L) 0.54 ± 0.08 0.53 ± 0.06 0.52 ± 0.06

*Significantly different from value of diet supplemented with standard product (p < 0.05).



Figure 1 shows the box-plots for the subjects’ blood
glucose and iron concentrations. A decrease in the dis-
persion of these values can be observed in association
with the introduction of the modified product. 

Discussion

Despite the presence of trained personnel during all
dietary intervention sessions, 52% of the subjects with-
drew from the trial due to loss of motivation or lack of
appetite for the product served as an afternoon snack.
Withdrawal occurred throughout the experiment and
increased during the final two weeks. This population
sample is characterized by a high average age and the
various mild chronic conditions typical of this age cohort. 

The subjects’ weights and BMI exceeded the recom-
mended values, but were similar to other studies of
elderly Spanish institutionalized samples.50,52,53 How-
ever, these values were slightly higher than reported for
Northern European elderly people,3,54,55 and similar to
those described for elderly Italians.56 The differences in
BMI levels observed in this study and those reported
elsewhere are greater in the case of the female subjects
(29.3 ± 1.4), coinciding with findings from other stud-
ies in elderly Spanish subjects.53,57 Some studies involv-
ing dietary supplementation in the elderly find no sig-
nificant changes in BMI (8-10). Intake of the meat
products did not modify the body weight of subjects in
the present trial.

Taking into account that the aim of the trial was to ver-
ify the effect of the new meat product, the higher MUFA
content does not appear to have altered the subjects’
lipid profile, since LDL-cholesterol and HDL-choles-
terol levels remained constant (table IV). These findings
differ from those reported by other authors for diets with
increased amounts of MUFA22,23,28 or PUFA.58,59 These
findings indicate the need for further research on the
lipid profile of fat content in food products and its rela-
tionship with the plasma lipid profile. The results
reported here may reflect the age of this population.31,60

The observed variations in lipoprotein (Apo A-I, Apo B
and lipoprotein α)  levels are unlikely to cause signifi-
cant modifications in the subjects’ nutritional status,
since greater changes in these parameters would be nec-
essary to cause variation in lipid profiles.

This 6-week trial introduced a new meat product into
the diet of a sample of elderly people living in institu-
tions, producing a statistically significant and clinically
relevant effect, particularly in nutritional-status para-
meters such as urea, creatinine, GOT, iron, and retinol
binding protein. No change was observed in the lipid
profile, glucose or inflammatory status parameters.

The unexpectedly significantly lower decrease in the
glucose level during the intake of the new product is
surprising and calls for further research. The glycemic
response could be related with high protein intake.61,62

Another unexpected observation is the 25% to 30%
increase in blood iron content, which is highly benefi-
cial for the population concerned, particularly in light
of the short duration of the trial.

The dietary intervention in this study involves the
introduction of a dietary supplement nutritionally
enriched with proteins and iron. In order to observe the
effect of the ingestion of the full amount of supplement
in combination with the subjects’ usual dietary intake,
the amounts of nutrients added to the diet were within
the recommended dietary range. All previous research
on the functional effect of nutritional supplements on
institutionalized elderly people had used relatively
short intervention periods, ranging from 4 weeks to 5
months. 

The results for the hematological parameters (table
IV), fall within the normal range for this population63

and the fact that they remained close to baseline levels
shows that they were unaffected by dietary interven-
tion with either product. These results agree with
Sanders et al22 who found no change in hemostatic risk
factors in elderly people after decreasing the n-6: n-3 to
a similar 3:1.

A decrease in fasting glucose can be observed during
the intake of both products. It is accepted that insulin
resistance is linked to an age-related increase in adipos-
ity.64 Despite numerical differences in the values
obtained across the three phases of the trial, there is no
statistically significant variation. It would be interest-
ing to check this effect in a longer trial on the same
lines as the present study, particularly if a washout
period were included.
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Fig. 1.—Box-plot charts for serum glucose and iron concentra-
tions of subjects enrolled in present study (basal diet, basal diet
with standard product and basal diet with experimental product).
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In addition, the decrease in GOT concentration, indi-
cating a beneficial effect on protein metabolism; the
decrease in retinol-binding protein; and only minimal
variation in albumin and pre-albumin concentrations,
all suggest the dietary intervention used in the trial was
positive.65 Desroches et al.66 found that a low-fat
MUFA-enriched diet had no significant effect on C-
reactive protein (CRP) plasma concentration, suggest-
ing that the observed decreasing tendency of this para-
meter might be due to the fact that the diets differ less
in their fat content than in their fatty acid profile. This
is mainly due to the high oleic acid content of the new
product, as prescribed for the Mediterranean dietary
model30,31 and recommended by the Comité Español
Interdisciplinario para la intervención Cardiovascu-
lar - Spain’s Interdisciplinary Committee for Cardio-
vascular Intervention.32

Finally, the high blood iron content observed in the
subjects suggests the positive effect of these products
on blood levels of this mineral. There was an observed
trend towards lower hemoglobin levels with increasing
age in this sample population. The dietary supplements
administered to them appear to have checked this
trend, bringing hemoglobin levels closer to the stan-
dards commonly proposed in national and international
nutritional surveys. Many people with low hemoglobin
are considered iron deficient, although the data are not
always convincing. As a result, many nutritionists and
medical authorities have recommended the iron enrich-
ment of our foods.67 Nevertheless, opinions are divided
on this point.68 The most common view is that there is
no convincing proof of the effectiveness of iron-
enrichment schemes. There is no evidence that the pro-
vision of iron supplements either in food or as ferrous
sulfate capsules is effective in raising hemoglobin lev-
els in the elderly.69 However, the significant increase in
serum iron and transferrin levels observed in this study
demonstrate the iron-replenishing effect produced by
the intake of the new meat product. This supports the
recommendation that meat products should form part
of the diet of the elderly and will not compromise the
plasma lipid profile.

The results of the nutritional study of the new meat
product show that only glucose, urea, creatinine, GOT,
iron and retinol-binding protein, all of them nutritional
status indicators, show any change from the baseline lev-
els. It has been observed, overall, that intake of either the
standard or the new product contributes to improve and
equalize nutritional status across the sample, with little
effect on blood lipid profiles, despite the higher
monounsaturated oleic acid content of the new product. 

We can conclude from these results that the standard
product improves the protein status without changing
the lipid profile (although the two products differed in
fatty acid composition). Furthermore, the modified
product is more effective than the standard one in
improving the levels of some protein metabolism mark-
ers. This supports the conclusion that the introduction of
a dietary supplement with the characteristics of the mod-

ified product improves the biochemical status of the sub-
jects and equalize their population characteristics. It
would seem that consumption of either product leads to
health benefits for this elderly population. The present
findings also indicate the desirability of further research
into ways to achieve fast glucose reduction and serum
iron increase, both of which can have a highly positive
impact on the general health of the elderly.
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