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Abstract Our aim was to assess the nutritional status of
elderly males from Western Pyrenees, a particular zone
of interest as regards genetics, health and culture. A total
of 828 individuals aged 60 or more, indigenous to one of
the geographic subdivisions and predominantly living at
home, were assessed using the body mass index (BMI), the
mini-nutritional assessment (MNA) and a social survey
questionnaire. No cases of under-nutrition were detected by
the MNA, and 2% of the subjects were classified as “at risk”.
These results seemed significantly better than those pub-
lished in other international series. A significant percentage
of favourable characteristics were found, such as living
within a family structure, adequate qualitative and quantita-
tive dietary equilibrium, relatively high BMI and a low rate
of daily medication. The role of nutrition is of major concern
as regards ageing. A favourable profile was observed among
these elderly Western Pyreneans. To cite this journal: Bull.
Mém. Soc. Anthropol. Paris 24 (2012).

Keywords Elderly males · Nutrition · BMI ·
Mini-nutritional assessment · Pyrenees

Résumé Nous avons tenté d’évaluer l’état nutritionnel des
sujets âgés de sexe masculin de l’Ouest pyrénéen, une zone
particulière sur le plan de la génétique, de la santé et de la
culture. Un total de 828 individus âgés de plus de 60 ans,

autochtones de l’une des subdivisions géographiques de
cette zone et vivant pour la majorité d’entre eux à domicile,
ont été testés en utilisant l’indice de masse corporelle, le
mini-nutritional assessment (MNA) et un questionnaire
social. Aucun cas de malnutrition n’a été détecté par le
MNA et 2 % des sujets ont été classés dans la catégorie « à
risque de malnutrition ». Ces résultats paraissent significa-
tivement meilleurs que ceux publiés antérieurement dans
divers échantillons comparables de par le monde. Un pour-
centage important de caractéristiques favorables a été
retrouvé ici comme le fait de vivre au sein de la structure
familiale, un apport alimentaire adéquat sur le plan qualitatif
et quantitatif, un indice de masse corporelle relativement
élevé et une faible consommation quotidienne de médica-
ments. La nutrition joue un rôle majeur dans le processus
du vieillissement. Un profil favorable a été observé parmi la
population masculine âgée ouest pyrénéenne. Pour citer cette
revue : Bull. Mém. Soc. Anthropol. Paris 24 (2012).

Mots clés Sujets masculins âgés · Nutrition · Indice de
masse corporelle · Mini-nutritional assessment · Pyrénées

Introduction

The Western Pyrenees are an area of great interest for public
health specialists and anthropologists. The area has been
occupied continuously by modern humans from the Palaeo-
lithic to the present and even during the last glacial
maximum, since it was part of the so-called Aquitaine-
Cantabrian refuge zone. One of the area’s two main entities
is made up of the Basque Provinces, which straddle France
and Spain. The Basques are thought to represent the rem-
nants of a pre-Neolithic population. They have distinct
genetic features (mainly explained by the effects of drift
and endogamy) and speak a non-Indo-European language
(Euskara) whose origin is still unknown [1,2]. The second
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entity is made up of the surrounding regions where the native
tongues are Romanic-derived dialects (especially Gascon in
the French part). Studies in toponymics and historical lin-
guistics have suggested that these two parts formed a single
cultural entity before the Roman conquest [1]. Interestingly,
human longevity within this zone is currently one of the
highest in the world [3, 4]. Besides genetic features [2], envi-
ronmental characteristics are also important factors that need
to be explored to account for this fact, and nutritional habits
are likely to play a major role. South-western France has
notably been associated with the so-called French paradox,
i.e. a low death rate from coronary heart disease despite
a high intake of dietary cholesterol and saturated fat [5].
Several hypotheses have been put forward to explain this
finding: a low-risk diet (rich in fruit and vegetables), a
favourable life-style (regular physical activity, reduced
exposure to stress, no smoking) and drinking red wine. Of
particular interest is that red wines from South-western
France have the world’s highest polyphenol content. These
compounds are able to inhibit atherosclerosis (one of the
major causes of morbidity and mortality in developed coun-
tries) in experimental models [6]. The nutritional character-
istics of this population were thus investigated as part of a
broad multidisciplinary study on Western Pyreneans, focus-
ing on genetics, linguistics, anthropology and public health
(especially inherited diseases and ageing). We determined
the nutritional status of a sample of elderly indigenous indi-
viduals, using a simple and standardized score from geriatric
medicine, and compared this status with similar samples
from other geographic origins.

Material and methods

This study is part of the HIPVAL project (Histoire des popu-
lations et variation linguistique, i.e. Population history and
linguistic variation) conducted from February 2005 to Sep-
tember 2006 under the auspices of the National Centre for
Scientific Research (Centre National de la Recherche Scien-
tifique [CNRS]) under the European project on “The Origin
of Man, Language and Languages”. Its aim is to explore the
genetics, culture, anthropology and public health of the
Western Pyrenean population.

Subjects

The study subjects were males aged 60 years or more who
were living independently at home or in retirement homes.
The concomitant assessment of mitochondrial DNA and Y
chromosome from blood specimens explains why our sam-
ple is composed only of male individuals. The participants
were randomly recruited on the basis of their indigenous

origin in one of the geographic zones studied. (Their indige-
nous origin was confirmed by the surnames and birth places
of each individual and of their parents and grandparents, as
recorded in the registry offices.) The individuals studied
belonged to the Western Pyrenean geographic zones shown
in Figure 1, which straddle France (northern part) and Spain
(southern part) and are defined by current or historical
administrative subdivisions. These zones centred around
the Basque area* and included neighbouring non-Basque
regions, i.e. in France, the Provinces of Labourd*, Basse
Navarre*, Soule* and Béarn (Pyrénées Atlantiques départe-
ment), the Provinces of Bigorre (Hautes Pyrénées départe-
ment) and Chalosse (south-eastern part of the Landes
département), and in Spain, the Provinces of Guipuzcoa*,
Biscay* and Alava* (Basque Autonomous Community or
Euskadi), the Autonomous Community of Navarra*, the
north-western part of the Autonomous Community of
Aragon, the eastern part of the Autonomous Community of
Cantabria, the northern zone of the Province of Rioja, and
the northern zone of the Province of Burgos. Most of the
individuals were from villages of less than 5000 inhabitants,
often located in isolated rural zones or valleys, except for
those living in the cities of Bilbao (Biscay), Vitoria
(Alava), Pau (Bearn) and Logroño (Rioja).

The exclusion criteria were acute or end-stage diseases
(i.e. conditions modifying the usual health and nutritional
status) or severe cognitive impairment (i.e. inability to
understand and answer questions).

Methods

The survey was performed using a printed questionnaire and
physical measurements. The nutritional investigation was
adapted from the mini-nutritional assessment (MNA) test,
which includes simple measurements and short questions
(mean duration of about 15 minutes) [7,8]. This test consists
of 18 items divided into four sections: (1) anthropometric
data (weight, height and weight loss), (2) questions on diet
(number of meals, food and fluid intake and autonomy of
feeding), (3) an overall assessment (lifestyle, medication
and mobility) and (4) a subjective assessment (self-
perception of nutrition and health). The subjects were classi-
fied as well nourished (MNA score > 24), at risk of malnu-
trition (MNA score between 17 and 23.5) or malnourished
(MNA score < 17). The full MNA form is available on
http://www.mna-elderly.com/practice/forms/MNA_english.
pdf. This method has been validated through three seminal
studies performed by the Centre for Internal Medicine and
Clinical Gerontology in Toulouse (France), the Clinical
Nutrition Program at the University of New Mexico in

* Basque territories
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Albuquerque (USA) and the Nestlé Research Centre in Lau-
sanne (Switzerland), involving more than 600 subjects aged
more than 60 years [7]. Regarding the detection of malnutri-
tion in different clinical settings, sensitivity was reported as
96%, specificity as 98% and predictive value as 97% as
compared to the nutritional status assessed using anthropo-
metric, biochemical and dietary parameters [9]. In 2006, a
review of the literature found more than 35,000 elderly sub-
jects who had been screened using the MNA [10]. We had
already used this test with patients hospitalized for blood dis-
orders [11]. MNA scores were calculated for the entire sample
and also for the subgroup of individuals aged more than
75 years. In addition to the MNA, our questionnaire also
included the following: exact number of medications per day,
size of family, type of residence (i.e. suite of rooms, individual
home, farm or retirement home) and weekly meat and fish
consumption.

Body weight was measured to the nearest 0.5 kg with a
balance beam scale, and height was measured to the nearest
0.5 cm. Body mass index (BMI) was calculated using the
classic formula weight/(height)2 (kg/m2), and the subjects
were classified according to the World Health Organization

(WHO) categories. Our BMI profile was interpreted in the
light of the subclasses from various published series consid-
ered to be associated with optimal health status [12–14].

Statistical analysis

The data collected were analysed using Microsoft Excel®

software. Statistical Mann–Whitney and chi-squared tests
were performed to compare anthropometric and nutritional
characteristics. Our MNA scores were compared with those
obtained from various similar international samples includ-
ing free-living individuals of both sexes aged more than
60 years. Given that the older series from our literature
review included individuals older than 75 years [15], we
decided to perform a subgroup analysis of this category of
subjects in order to avoid any age-related bias. The signifi-
cance level was set at p < 0.05.

Ethics

The study was approved by the ethics committee of
Bordeaux B in accordance with current French law on

Fig. 1 Geographical origins of the individuals studied. France: Pyrénées Atlantiques department, including the Basque Provinces of

Labourd* (1) (N = 65), Basse-Navarre* (2) (N = 61), Soule* (3) (N = 55) and the Province of Bearn (4) (N = 56); Hautes Pyrénées

département: Province of Bigorre (5) (N = 40); south-eastern part of the Landes département: Province of Chalosse (6) (N = 54). Spain:

Basque Autonomous Community* (or Euskadi) including the Provinces of Guipuzcoa (7) (N = 108), Biscay (8) (N = 85), Alava (9)

Autonomous Community of Navarra* (10) (N = 158); north-western part of the Autonomous Community of Aragon (11) (N = 26); east-

ern part of the Autonomous Community of Cantabria (12) (N = 19); northern zone of the Province of Rioja (13) (N = 28), Province

of Burgos (14) (N = 23). *: Basque territories; the thick line shows the border between France and Spain / Origines géographiques des

individus étudiés
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biomedical research. All the participants signed a written
prior informed consent document before taking part in the
study.

Results

Geographical distribution of the individuals studied

The study sample included 828 men. Their geographical
distribution is given in Figure 1.

Social characteristics

The age of the participants ranged from 60 to 97 years
(mean, 70.7 years). About 753 to 827 subjects were eligible
for assessment depending on the different data collected.
About half of the free-living individuals lived with one fam-
ily member (wife, sibling, child or parent), and only 12.2%
lived alone. Five per cent lived in retirement homes. Only
4% of the subjects were dependent. Psychiatric problems
were very rarely encountered (<4%). The mean number of
medications per day was 1.87 (range, 0–10). Residence
types were as follows: own home (52.55%), suite of rooms
(28.14%), farm (14.32%) and retirement homes (4.98%)
(Table 1).

Anthropometric measurements

Mean values for height and weight were 170.86 ± 6.16 cm
(range, 154.0–189.0) and 80.42 ± 10.85 kg (range, 53.0–
119.0), respectively. Mean BMI was 27.57 ± 3.44 kg/m2

(range, 19.84–41.91). Because of some missing data on
weight or height (especially for the two participants older
than 95), BMI scores were available for 812 of the 828 indi-
viduals. The distribution of BMI subcategories according to
the WHO classification was as follows: normoweight
(18.5–25), 191 individuals (23.52%); overweight (25–30),
441 (54.31%); type 1 obesity (30–35), 153 (18.84%); type
2 (35–40), 25 (3.07%); type 3 (>40), 2; underweight, 0
(Fig. 2). BMI values were quite stable up to 75 years of
age and declined steadily thereafter (Table 2). BMI of
187 subjects (23.03%) was in the range of 27–29 kg/m2,
and these individuals were thought to be associated with
the lowest risk of mortality within 15 years after age 70
[13]. In a study performed in 2002 on an elderly population
in South-west France [14], a BMI between 23 and 27 kg/m2

(corresponding to 38 individuals out of 80, i.e. 47.5%) was
associated with optimum conservation of autonomy in daily
life during the next 5-year period, and 39.90% of our entire
sample (324 individuals) were within this range. However,
another study has found that the best BMI of individuals

older than 60 is above 27 kg/m2 [12], in which 430 subjects
(52.95%) were above this threshold.

Nutritional characteristics

Nutritional categories according to the MNA scores were
determined for 812 individuals (Table 3). No cases of
undernutrition were found (MNA < 17); eighteen subjects
(2.18%) were at risk of undernutrition (MNA between
17 and 23.5), and the remaining individuals were considered
as well nourished (97.82%) (MNA > 23.5). The mean MNA
score was 27.64 ± 1.42. In the category at risk of undernutri-
tion, there was an over-representation of older subjects
(mean age, 79.17 ± 11.08 years, with five individuals more
than 90 years old; p < 0.0001), individuals living in retire-
ment homes (38.88%; p < 0.001) and individuals with
medication overuse (mean daily number, 4.92 ± 1.55;
p < 0.001). There was no particular geographic pattern in
the distribution of individuals with the lowest MNA values
(p value, n.s.). When only subjects of more than 75 years
were considered (N = 205, or about 25% of the total sam-
ple), ten cases were classified as being at risk of under-
nutrition (4.88%). Consumption of fruit and vegetables at
least twice a day was found in about 90% of cases. The
mean weekly intake of meat was 4.53 (0–14), and fish 2.53
(0–10). There were only two vegetarians. Daily consump-
tion of dairy products was found in about 90% of the sub-
jects. In more than two-thirds of cases, hydration was
observed to be at levels considered satisfactory, i.e. more
than 5 cups a day. The results of the nutritional and general
health self-assessments were highly positive (Tables 1 and 2).
When comparing the proportion of well-nourished indivi-
duals (MNA > 23.5) found in our sample with other similar
international samples, we found marked differences in favour
of the Western Pyrenean population and even in our subgroup
of men older than 75 years (with the exception of the Israeli
sample, p = 0.08) (Table 4).

Discussion

The proportion of elderly individuals in developed countries
has been steadily increasing in recent decades. In France for
instance, the ratio of people older than 60 years in 2000 was
about one to five (20%), as against 2–3% before the indus-
trial revolution [16]. It should be pointed out that there is no
universal definition for “elderly”. International organisations
such as the United Nations (UN) [17] or the WHO [18] have
proposed a definition as more than 60 years of age. We there-
fore decided to use this criterion for our study.

Ageing is characterised by biological and social changes
including sarcopenia, osteoporosis, digestive disturbances,
dental problems, changes in glucose tolerance, total water

4 Bull. Mém. Soc. Anthropol. Paris (2012) 24:1-11
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Table 1 Socio-demographic and lifestyle profile of the participants (N refers to the number of subjects eligible for assessment) /

Profil sociodémographique et style de vie des participants (N correspond au nombre de sujets évaluables)

Parameter Subgroups Percentage/(number)

of individuals

WHO-PS (N = 827)

0 (normal) 95.04% (786)

1 (slightly decreased autonomy) 3.63% (30)

2 (less than 50% of the day in bed) 1.21% (10)

3 (more than 50% of the day in bed) 0.12% (1)

4 (bedridden) 0% (0)

Residency type (N = 803)

Suite of rooms 28.14% (226)

Own home 52.55% (422)

Farm 14.32% (115)

Retirement home 4.98% (40)

Size of family (N = 753, individuals

in retirement homes excluded)

Living alone 12.21% (92)

Two people (couple) 52.85% (398)

Three people 21.64% (163)

Four people 6.90% (52)

Five people 3.58% (27)

Six people 2.12% (16)

Seven people 0.66% (5)

Independence when living at home (N = 826)

Yes 95.88% (792)

No 4.12% (34)

Neuropsychiatric problem (N = 826)

None 96.49% (797)

Slight depression 3.39% (28)

Severe depression 0.12% (1)

Number of medications (N = 807)

0 26.64% (215)

1 25.53% (206)

2 17.47% (141)

3 11.03% (89)

4 10.29% (83)

5 4.83% (39)

6 2.35% (19)

7 0.50% (4)

8 0.74% (6)

9 0.37% (3)

10 0.25% (2)

Health status self-assessment in comparison

with other people of the same age (N = 826)

Not as good 2.30% (19)

As good 34.38% (284)

Better 60.78% (502)

No opinion 2.54% (21)

Bull. Mém. Soc. Anthropol. Paris (2012) 24:1-11 5
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decrease, feelings of thirst and isolation, depression and the
loss of social and family relationships [19]. Many studies
suggest that nutritional status plays a significant role in age-
ing. Unfortunately, there is evidence of a relatively high
prevalence of malnutrition in elderly populations. Studies
from the 1990s have estimated the prevalence of under-
nutrition in free-living older people as between 5% and 8%
[20,21]. The EURO-NUT report published more than
20 years ago [22] observed under-nutrition in France in
350,000 to 500,000 elderly free-living individuals.

The MNA is the first nutritional screening instrument for
older individuals that has been properly validated [23]. This
was done by comparison with a full set of anthropometric,
clinical, biological and dietary parameters considered as the
gold standard for nutrition assessments [7]. The first aim was
to assess the risk of malnutrition in order to allow early inter-
vention when needed. The procedure involves single mea-
surements and short questions and can be performed in about
10 to 15 minutes per person. MNA has been widely used

with elderly people living in the community, as shown by
Guigoz [10], who found 23 studies of 14,149 individuals
in this context. In the meta-analysis, which covers various
populations across the world, the prevalence of under-
nutrition was 2 ± 0.1% (range, 0–8%), and the risk of mal-
nutrition was 24 ± 0.4% (range, 8–76%). The nutritional
profile of our sample from the Western Pyrenees seems
markedly favourable compared with data from other popula-
tions worldwide (Table 4). This may be explained in several
ways. First, the possibility of selection bias must be consid-
ered. We acknowledge that our sample has a lower mean age
than in the majority of the published series. However, even
when considering only the older part of our sample (indivi-
duals older than 75), their nutritional characteristics were
still significantly better (Table 4). In France in 1990, 15.4%
and 3.6% of men older than 65 lived, respectively, alone at
home or in retirement homes (INSEE national census 1990).
This distribution resembles that of our sample. According to
a survey conducted under the auspices of the Basque

Fig. 2 Distribution of BMI subcategories (N = 812) / Distribution des sous-catégories d’indice de masse corporelle (n = 812)

Table 2 Distribution of BMI according to age subcategories / Distribution de l’indice de masse corporelle selon les tranches d’âges

Age categories N BMI: mean (range) Percentage of BMI > 25

60–64 177 27.61 (19.84–39.32) 79.0%

65–69 219 28.13 (21.35–41.91) 80.6%

70–74 188 27.61 (21.30–40.12) 78.2%

75–79 149 27.31 (20.70–38.10) 70.4%

80–84 65 26.39 (20.28–36.33) 60.0%

85–89 20 26.15 (22.22–32.03) 55.0%

90–94 6 25.81 (20.54–31.14) 50.0%

95–99 2 Not eligible for assessmenta -

a Exact height impossible to determine because of spine deformities.

6 Bull. Mém. Soc. Anthropol. Paris (2012) 24:1-11
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Table 3 Nutritional data (N refers to the number of subjects eligible for assessment) / Données nutritionnelles (N correspond

au nombre de sujets évaluables)

Parameter Subgroups Percentage / (number) of individuals

Number of meals (N = 820)

1 0.24% (2)

2 5.60% (46)

3 91.70% (752)

4 1.09% (9)

5 0.60% (5)

6 0.73% (6)*

*: related to diabetes

Fruit or vegetables ≥ twice a day (N = 826)

Yes 90.44% (747)

No 9.56% (79)

Daily oral hydration expressed in number of cups

(N = 826)

Less than 3 3.15% (26)

Between 3 and 5 25.79% (213)

More than 5 71.06% (587)

Daily consumption of dairy products (N = 826)

Yes 89.71% (741)

No 10.29% (85)

Weekly meat consumption (N = 825)

0 or less than once a week 0.24% (2)**

**: one vegetarian

1 3.03% (25)

2 11.63% (96)

3 23.87% (197)

4 16.48% (136)

5 14.18% (117)

6 9.21% (76)

7 16.60% (137)

8 1.09% (9)

9 0.12% (1)

10 2.18% (18)

11 0.24% (2)

12 0.85% (7)

13 0.85% (7)

14 0.24% (2)***

***meat at every meal

Weekly fish consumption (N = 825)

0 1.94% (16)

0.5 (once every 2 weeks) 2.30% (19)

1 20.24% (167)

1.5 0.36% (3)

2 34.66% (286)

2.5 0.12% (1)

3 21.45% (177)

4 8.60% (71)

5 4.85% (40)
(Continued on next page)
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government’s department of health (2002), only 6.0% of
men older than 65 assessed their own health as poor or
very poor, with 19.2% prevalence of functional incapacity.
We obtained similar results here, suggesting again that our
sample is representative of the elderly population as a whole
in this area. We also acknowledge that this sample is com-
posed of only males, who are known to have a better nutri-
tional status [24–27]. However, when only the male subjects
included in the various published series listed in Table 4 are
considered, our conclusions remain valid (data not shown).

We therefore believe that our results are indeed indicative
of a better nutritional and general health status in this popu-
lation. This finding is important given that life expectancy at
birth in our study population is one of the highest in the
world, with values as follows in the different zones: in the
French part [3]: Pyrénées-Atlantiques, 77.0 years for men
(84.0 for women); Landes, 77.7 for men (84.0 for women);
Hautes-Pyrénées, 77.1 for men (84.4 for women) (France,
76.8 and 83.7); in the Spanish part [4]: Euskadi, 80.75 years
(77.2 and 84.2); Rioja, 81.18 years; Navarra, 81.51 years
(men, 78.46); Aragon, 80.50 years; Cantabria, 80.85 years
(Spain, 80.23 years). Interestingly, the low cardiovascular
mortality found in this region is thought to be related to
wine and a particular diet [5]. Food consumption patterns
in the older community of the Basque country have been
found satisfactory, especially regarding fish, vegetables and
fruit [28]. We confirm this finding here. The relatively high
frequency of the C677T mutation of the methylenetetrahy-
drofolate reductase gene found in the Basque population
may be considered as a surrogate indicator of high folic
acid content in food [29]. A broad prospective study con-
ducted with 521,000 subjects from ten European countries
has revealed that high fibre intake and fish consumption
are protective against colorectal cancer, a major cause of
malignancy-related death [30].

Family status, health status, economic position and sup-
port from relatives and neighbours are also important factors
for successful ageing. In this rural zone, households are often
multigenerational, especially in the Basque area, including
grandparents, parents and children. This correlates with the

old (i.e. pre-Roman) Western Pyrenean legal system regard-
ing inheritance and securing family homes through succes-
sive generations [31]. In our sample, the relative rarity of
individuals living alone, which is usually associated with a
poor nutritional profile, is also an important factor in
accounting for our positive results. This finding contrasts
with that from a comparable study from Finland, where
66% of the individuals lived alone at home [15]. Self-
neglect, often disregarded as a harmless peculiarity of
advanced age, represents an independent risk factor for pre-
mature death. Again, elderly people neglecting themselves
usually live alone [32]. Among those living in retirement
homes, a significant negative correlation was found between
the number of drugs taken andMNA score (age had no influ-
ence) [33]. Also to be noted is the very low mean number of
medications per person and per day in our sample (1.87;
range, 0–10). This compares favourably with data obtained
from a French study [34] on 150 individuals with a mean age
of 79.8 years (4.4; range, 0–14). In our zone, there is an
ancestral dairy farming background. We confirm here that
sustained consumption of diary products parallels a high per-
centage of lactase persistence in the adult population [35].

The mean BMI was about 27.6 kg/m2 in our sample. This
was higher than the values from similar age- and sex-
matched neighbouring populations: 26.2 in Toulouse,
South-western France [7]; 24 in Dordogne, South-western
France [14] but slightly lower than the 28 kg/m2 found in
Southern Finland [15]. About two-thirds of our participants
were in the overweight or type 1 obesity categories accord-
ing to the WHO classification. An association has been
found between BMI and morbidity and mortality [36]. Nev-
ertheless, reference ranges have been established from
healthy adult samples and rarely from older individuals
[37]. Dey et al. [13] considered that the lowest risk for
15-year mortality beyond the age of 70 was 27 to 29 kg/m2

for males. In the study by Deschamps et al. [14], a BMI
between 23 and 27 kg/m2 was associated with optimum con-
servation of autonomy in daily life during the next 5 years.
However, another study has found that the best BMI after
60 years of age is above 27 kg/m2 [12]. This view contrasts

Table 3 (Continued)

Parameter Subgroups Percentage / (number) of individuals

6 1.09% (9)

7 3.76% (31)

8 0.12% (1)

9 0% (0)

10 0.48% (4)

Nutritional self assessment (N = 826)

Unsatisfactory 0.48% (4)

Satisfactory 99.52% (822)

8 Bull. Mém. Soc. Anthropol. Paris (2012) 24:1-11

C
et

 a
rt

ic
le

 d
es

 E
di

tio
ns

 L
av

oi
si

er
 e

st
 d

is
po

ni
bl

e 
en

 a
cc

es
 li

br
e 

et
 g

ra
tu

it 
su

r 
ar

ch
iv

es
-b

m
sa

p.
re

vu
es

on
lin

e.
co

m



Table 4 MNA scores for other samples including free-living elderly individuals compared with our Western Pyrenean sample /

Scores MNA de divers échantillons d’individus âgés vivant à domicile comparés à notre échantillon ouest pyrénéen

Place N Well-nourished At risk

of malnutrition

Undernourished Age

(years) Sex

References

Western Pyrenees ¶

(France/Spain)

812

205

97.8%

95.1%

2.2%

4.9%

0%

0%

71* / M

> 75 / M

This study

This study

USA (Albuquerque) 330 81.2%

p < 0.0001

p< 0.0001

18.2% 0.6% 77*

M + F

[7]

Poland (Warsaw) 102 83%

p < 0.0001

p = 0.005

16% 1% 75*

M + F

[47]

Iran 1962 42.7%

p < 0.0001

p< 0.0001

45.3% 12.0% > 60

M + F

[26]

Brazil 42 69%

p < 0.0001

p = 0.0005

31% 0% 71*

M + F

[48]

Israel (Jerusalem) 463 91%

p < 0.0001

p = 0.08 (n.s)

8% 1% > 70

M + F

[49]

Greece 502 69%

p < 0.0001

p < 0.0001

28% 3% 74*

M + F

[50]

Estonia (Tallinn) 51 69%

p < 0.0001

p < 0.0001

28% 3% 51-97**

M + F

[51]

China (Shangai) 115 79%

p < 0.0001

p = 0.0002

19% 2% 68*

M + F

[52]

Sweden 128 83%

p < 0.0001

p : 0.004

17% 0% 70-75**

M + F

[53]

Bangladesh 457 12%

p < 0.0001

p< 0.0001

62% 26% 69*

M + F

[54]

Finland § 178 49%

p < 0.0001

p< 0.0001

48% 3% > 75

M + F

[15]

Denmark # 94 62%

p < 0.0001

p< 0.0001

38% 0% > 65

M + F

[55]

Spain

(entire country)

22007 71.3%

p < 0.0001

p< 0.0001

25.4% 4.3% ≥ 65

M + F

[27]

* mean, ** range, § home-care patients, # individuals from a clinic of a general practitioner, ¶ including some subjects living in retire-

ment homes. The p value refers to the comparison, using the chi-square test, of the proportion of well-nourished individuals found in

our entire Pyrenean sample (in bold) and our subgroup of individuals over 75 (in italics) with the other populations mentioned.
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with the findings obtained by Heiat et al. [38], suggesting
that above this threshold, significant increased mortality
from all causes and cardiovascular reasons is observed
among individuals aged 65 to 74 years. In any case, BMI
criteria for obesity should be higher in the elderly than in
younger people [13,39,40]. Importantly, overweight is an
established risk factor for reduced survival in younger sub-
jects but not in older subjects [41]. Recently, a longitudinal
U.S. study of a cohort of more than 5000 individuals aged
65 and more showed that being overweight or obese was
rarely associated with an increase in mortality or morbidity
compared to normal weight, but could, on the contrary,
sometimes be correlated with better outcomes [40]. Similar
conclusions were drawn in a study from Japan of 697 80 year
olds persons [42]. There is no generally agreed explanation
for this fact, but it has been noted, for instance, that older
people with a higher BMI have a better survival rate in cases
of acute illness [43]. In addition, Arterburn et al. [44] have
shown that, regarding heath-related quality of life among
U.S. veterans, the optimal BMI was probably above the so-
called normal upper limit. According to various studies per-
formed in European populations, the BMI usually peaks
between 60 and 65 years of age and thereafter gradually
decreases at an average rate of 0 to 0.65 kg/year [45]. This
tendency, which seems to occur about 15 years later in our
population (Table 2), could perhaps indicate a slower rate of
ageing. Our results support the absence of a reverse relation-
ship between a relatively high BMI and survival in the
elderly population, as previously suggested by others
[13,40,46]. BMI also needs to be interpreted according to
each population, given the high variability of physical
anthropometric characteristics across the world. In our pop-
ulation, the high BMI scores are more related to skeletal and
lean mass than to real fatness (data not shown). This point
will be explored further using skinfold and impedance
measurements.

Using the MNA score and other markers from biological
anthropology, the nutritional profile of these elderly males
from the Western Pyrenees seems significantly better than
that of other comparable populations worldwide. These
highly favourable findings suggest that nutrition (including
dietary but also social parameters) could be a key point in
explaining the “successful ageing” picture seen in this
population.
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