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Abstract

Introduction and objectives: the overall intake of a 
cohort of middle aged women of Granada was studied 
along with their body composition, anthropometric and 
sociodemographic characteristics to evaluate if this po-
pulation does really follow a Mediterranean Diet.

Methods: 206 women aged 53.3 ± 5.5 years old, were 
evaluated for their body composition, anthropometric 
and sociodemographic characteristics, dietary patter-
ns, Mediterranean diet score and bone mineral density. 
Results were additionally analyzed across weight status 
categories.

Results: 86% of the sample was overweight or obese 
and 14% was normal-weight (no woman was underwei-
ght). Mean body fat percentage of the sample was 40.3%. 
Values of bone mineral density showed a t-score average 
of -1.26 standard deviations. Energy intake decreased as 
weight status increased (p<0.05), as well as protein intake 
(p<0.05) but no differences were observed for carbohy-
drates or fat. Deviations from the Daily Recommended 
Intakes were observed as well as a moderate adherence 
(23% of the sample) to the Mediterranean Diet with no 
significant differences among weight status categories.

Conclusions: results indicated a progressive distancing 
from the Mediterranean dietary pattern and an unba-
lanced diet no correlated to the weight status group, so 
whether these dietary habits along with the unbalanced 
diet reported are prolonged over time the overweight and 
obese population will increase as well as the risk of deve-
loping chronic diseases, and will finally concur with the 
high prevalence of cardiovascular and osteoporosis risk 
over this population.
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LOS PAÍSES MEDITERRÁNEOS ANTE LA 
DIETA MEDITERRÁNEA, ¿SEGUIMOS EN 
EL BUEN CAMINO? EL EJEMPLO DE LAS 

MUJERES DE MEDIANA EDAD DEL SUR DE 
ESPAÑA

Resumen

Introducción y objetivos: se estudió la ingesta dietética 
de una cohorte de mujeres de mediana edad de Granada, 
junto a sus características antropométricas y sociodemo-
gráficas, para evaluar si esta población sigue una dieta 
mediterránea.

Métodos: se evaluó la composición corporal, caracte-
rísticas antropométricas y sociodemográficas, patrones 
dietéticos y adhesión a la dieta mediterránea de 206 mu-
jeres con una edad media de 53.3 ± 5.5 años. Adicional-
mente, estos resultados fueron analizados por categorías 
de peso corporal.

Resultados: el 86% de la muestra presentó sobrepeso 
u obesidad, mientras el 14% presentó normopeso. La 
masa grasa corporal media fue de el 40.3%. Los valores 
de densidad mineral ósea presentaron un t-score medio 
de -1.26 desviaciones estándar. Se observó que la ingesta 
dietética, así como el consumo de proteína, disminuyeron 
a medida que aumentó el peso corporal (p<0.05 en ambos 
casos); sin embargo, no se observaron estas diferencias 
en la ingesta de hidratos de carbono ni de grasas. Exis-
tieron desviaciones respecto a las ingestas dietéticas de 
referencia y una moderada adhesión a la dieta medite-
rránea, sin observarse diferencias significativas entre las 
distintas categorías de peso corporal.

Conclusiones: los resultados sugieren un distanciamien-
to progresivo del patrón de dieta mediterránea y una dieta 
desequilibrada y no correlacionada con el peso corporal, 
de manera que si estos hábitos dietéticos se mantienen en 
el tiempo la población con sobrepeso y obesidad se incre-
mentará y, de la misma manera, el riesgo de desarrollar 
enfermedades crónicas asociadas, coincidiendo finalmente 
con la elevada prevalencia de riesgo cardiovascular y de 
osteoporosis observada actualmente en esta población.
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Abreviaturas

MD: Mediterranean Diet.
CVD: Cardiovascular Disease.
DRIs: Dietary Reference Intakes.
BMI: Body Mass Index.
WHO: Word Health Organisation.
NW/OW/OB: Normalweight/ Overweight/ Obe-

sity.
WC: Waist Circumference.
MDS: Mediterranean Diet Score.

Introduction

Although Spain is one of the countries which re-
present the Mediterranean Diet (MD), last studies 
suggest that food consumption patterns and energy 
and nutrient intakes have changed markedly in the 
last forty years, differing somewhat at present from 
the traditional and healthy MD1-2. This phenomena 
is not unique in Spain, other countries traditionally 
associated to the MD are also experiencing the trend 
of adopting a more “westernised” lifestyle combined 
with limited awareness on health issues, poor dietary 
habits, and a sedentary lifestyle which provides an 
explanation for the increased risk of cardiovascular 
diseases (CVD) among the adult Mediterranean po-
pulation3-5.

The biological and physiological changes that occur 
during menopause in midlife women, along with ina-
dequate dietary habits may result in an increased risk 
of developing health problems leading by obesity and 
diabetes, CVD, osteoporosis and certain types of can-
cer6 which could reduce this population quality of life, 
increase their morbidity and mortality and as a conse-
quence, increase the healthcare expenditure7.

In this context, MD is considered a benefit to human 
health in general and in women in particular, in terms 
of both primary and secondary prevention of CVD and 
other chronic diseases8-9 as well as for its benefits on 
the physiological and psychological changes that oc-
cur in menopause10. Many studies suggest a positive 
association between MD adherence and a significant 
reduction of overall mortality, cardiovascular, cancer, 
osteoporotic and neurodegenerative diseases incidence 
or mortality with just a slight increase of adherence to 
the MD3,9,11. Although not all studies show a protective 
effect of the MD on body weight and obesity12-17, the 
evidence suggests a beneficial role of this dietary pat-
tern and some of these studies show that the MD has a 
beneficial effect regarding body weight reduction and 
obesity18-20.

Therefore the aims of this study are (i) to assess the 
level of adherence to the MD of a group of midlife 
south Spanish women as well as their dietary food ha-
bits, the level of compliance with the Dietary Refe-
rence Intakes (DRIs) and (ii) to study the impact and 
influence of weight status on these outcomes.

Methods

Participants and study design

The data reported here were obtained within the 
framework of a large-scaled study in the province of 
Granada, Andalusia. A cross-sectional epidemiologi-
cal survey was conducted from February 2010 to June 
2013. The recruitment of participants was performed 
by researchers from the Department of Physiology at 
the University Granada and by physicians from the 
main Primary Care Centers via personal interview 
or information panels. The inclusion criteria were: 
(a) women, (b) age ranged 45-65 years old, (c) not to 
have acute or terminal illness, (d) willingness to par-
ticipate in the research. After being informed of the 
purpose and procedures of the study, 206 women aged 
53.3±5.5 years old were included in the present study.

All the measurements were performed in a single 
day and by the same qualified and trained researchers 
to reduce inter-examiners variations. The study was 
reviewed and approved by the Ethics Committee of 
the University of Granada and informed consent was 
obtained from each subject.

Procedures

Anthropometry and body composition

A portable eight-polar tactile-electrode impedancio-
meter (InBody R20; Biospace, Gateshead, UK) was 
used to measure weight, body fat and skeletal muscle 
mass. The validity of this instrument has been repor-
ted elsewhere21. Height was measured using a stadio-
meter (Seca 22, Hamburg). Body mass index (BMI) 
was calculated as weight (in kilograms) divided by 
height (in meters) squared and categorized following 
the World Health Organization (WHO) criteria: un-
derweight (<18.5 kg/m2), normal-weight (NW) (18.5-
24.99 kg/m2), overweight (OW) (25.0-29.99 kg/m2) 
and obese (OB) (≥30.0 kg/m2)22. Waist circumference 
(WC) was measured with the woman standing at the 
middle point between the ribs and ileac crest (Harpen-
den anthropometric tape, Holtain Ltd). Bone mineral 
density was measured by means of a quantitative por-
table ultrasound scanner (CUBA Clinical™, Sunlight 
Omnisense™) which measures absolute and relative 
values. The average relative value of bone quality used 
was T-score, which according to experts convened by 
WHO, has been recommended to define the risk of os-
teoporosis23.

Dietary intake

Food consumption was assessed by a 48-h recall me-
thod validated by our group in several publications24-25, 
in which the participants were interviewed and asked 
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to recall all foods consumed during the preceding 48 
hours26. The data recorded concerned the type of food, 
the amount of food consumed, the method of prepara-
tion and the ingredients used. Note was taken of the 
recipes, condiments, fats or oils used and the brands 
of the foods27.

The questionnaire was based on open-ended ques-
tions, and photographs were used as a reference for 
portion size. Food intakes were converted into energy 
and nutrients with the help of the Spanish Food Com-
position database28, using the program Alimentación y 
Salud 2120-AYS-48929-40690 Version 2.0, designed 
by the Institute of Nutrition and Food Technology, 
University of Granada. Compliance with the DRIs was 
calculated using the current guidelines for the Spanish 
population29.

Food Frequency questionnaire

It has been used a validated food frequency ques-
tionnaire, designed by Mataix et al. in 200030. It con-
sists on a list of 78 foods on which respondent were 
asked the frequency of consumption (never or number 
of times per day, week, month or year).

Accordance with the adherence to the MD was eva-
luated with the Mediterranean Diet Score (MDS), an 
index created in 2006 by Panagiotakos et al.17 to eva-
luate the degree of adherence to the traditional Medi-
terranean dietary pattern, which represents the tradi-
tional MD consumed in Spain at around 196031. It is 
composed of eleven variables which scores from zero 
to five depending on the type of food and on de con-
sumption frequency. The MDS ranges from 0 to 55, 
so that higher values indicate better MD accordance. 
Cut-off point analysis carried out by the same group 
of scientists pointed out that the optimal value was 28 
as it represented the minimal score at which a decrease 
in the relative risk of developing coronary syndromes 
was observed17. Furthermore, individuals in the hi-
ghest tertiles of the MDS17, had 46% lower odds (odds 
ratio=0.54, 95% CI 0.44-0.66) of having acute coro-
nary syndromes as compared to the individuals in the 
lower tertile17

Lifestyle and clinical history

The data for this questionnaire were compiled by 
personal interview with their physicians using a struc-
tured questionnaire developed by the National Heal-
th Survey (Ministry of Health and Consumer Affairs, 
2001)32.

Statistical analysis

The data were tested for normality before statisti-
cal analysis (i.e., skewness and kurtosis tests and his-

tograms for normality), and are presented as means 
(typical error), unless otherwise indicated. The asso-
ciation between weight status and the study outcomes 
was examined by one-way analysis of covariance (AN-
COVA) after adjustment for age. When significant, 
pairwise comparisons with Bonferroni’s adjustment 
were performed to keep the experiment wise error rate 
to α=0.05 and to identify between which groups the 
differences were significant (e.g. OW vs. OB). Nomi-
nal variables such as the differences on obesity status 
categories were analysed using Chi-squared test All 
analyses were performed using the Statistical Package 
for Social Sciences (IBM-SPSS, version 20.0 for Win-
dows), and the level of significance was set at 0.05. 
Additionally, standardized effect size statistics were 
estimated in all the comparisons among weight status 
categories. We used Cohen’s d and its exact confidence 
interval for all (parametric) variables. The exact confi-
dence intervals for Cohen’s d were obtained by means 
of the non-centrality parameter of the non-central Stu-
dent’s distribution using Wolfram-Mathematica 8.0.

Results

Socioeconomic analysis showed that more than 
50% of the individuals had a medium-income status, 
80% were housewives, unemployed or retired, had no 
studies or primary education and 92% live with at least 
one relative (Table I). A positive relationship between 
age, occupational and socioeconomic status, house-
hold members and weight was found (p<0.05).

Anthropometric characteristics of the study partici-
pants are shown in Table  II. 86% of the sample was 
OW or OB (no woman was underweight). Mean body 
fat percentage of the sample was 40.32% with an ave-
rage value of WC of 91.4 cm. Values of bone mineral 
density, expressed as t-score, showed an average of 
-1.26 standard deviations.

Table III shows daily intakes and level of complian-
ce with DRIs of energy and nutrients depending on 
BMI after being adjusted for age (data from 48-h re-
call). Energy intake was lower as weight status increa-
sed (p<0.05). Pairwise analysis showed differences 
between the NW compared to the OW and OB groups 
(both p<0.05). Likewise protein intake decreased as 
weight status increased (p<0.05) and pairwise analy-
sis showed differences between the NW compared to 
the OW and OB groups (both p<0.05). No differen-
ces between weight status groups were observed for 
carbohydrates, total fat, saturated, monounsaturated 
or polyunsaturated fats. Regarding DRIs, cholesterol, 
protein and total fat intakes exceed it while carbo-
hydrate intake remained under the recommendations 
for all weight groups. Vitamin intakes did not differ 
among groups except for vitamin B2 and biotin, who-
se intakes decreased as weight status increased and in 
which pairwise analysis showed differences between 
the NW compared to the OB group (p<0.05). Mine-
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ral intakes showed differences in sodium and chlorine 
whose intakes decreased as weight status increased 
and in which pairwise analysis showed differences 
between the NW compared to the OB group (both 

p<0.05). Nutritional requirements for vitamin D, zinc 
and iodine intake were below the recommendations for 
all weight status groups.

Table  IV shows the Food Consumption Pattern 
and the level of compliance with DRIs depending on 
BMI (data from Food Frequency Questionnaire). No 
significant differences between weight status groups 
were observed except for sweet consumption, in which 
pairwise comparisons showed differences between 
NW and OB group (p<0.05), and all groups exceed the 
DRIs. Other results were observed regarding the qua-
lity of the diet. None of the groups present an intake 
of cereals over the DRIs, neither of water, eggs, nor of 
fruit. Regarding meat, viscera and meat sub products 
(sausages, salami, etc.) and sweetened beverages, in-
takes exceed de DRIs.

Finally, MDS values did not show statistical diffe-
rences across weight status categories and positioned 
women in the second tertile of the score33.

Discussion

The findings of the study should be taken with 
caution due to the fact that the study sample was 
relatively small, of convenience, and not represen-

Table I 
Sociodemographic characteristics of the study sample

BMI (kg/m²)
p-value

≤24.99% 25-29.99% ≥30%

Age 45-54 years N=129 (62.6%) 11.6 62 26.4 p<0.001

55-65 years N=77 (37.4%) 18.2 33.8 48.1

Total 14.1 51.5 34.5

Occupational Status Housewife/Retired N=111 (53.6%) 12.4 47.2 40.4 p=0.038

Unemployed/Temporal work N=59 (28.9%) 6.2 64.6 29.2

Working N=36 (17.5%) 27.6 41.4 31

Total 13.3 51.2 35.5

Socioeconomic Status Low income N=76 (37%) 13.1 47.5 39.3 p=0.045

Medium income N=119 (57.6%) 9.5 55.8 34.7

High income N=11 (5.5%) 44.4 33.3 22.2

Total 12.7 51.5 35.8

Educational Status No formal education N=28 (13.6%) 18.2 40.9 40.9 p=0.144

Primary/secondary school N=135 (65.5%) 8.4 54.2 37.4

Professional Training/ University N=43 (20.9%) 38.1 20.2 15.5

Total 12.9 51.5 35.6

Household Alone N=16 (92.1%) 38.5 23.1 38.5 p=0.008

Husband/parents/sons N=190 (7.9%) 10.5 53.9 35.5

Total 12.7 51.5 35.8
BMI, body mass index.

Table II 
Anthropometry and body composition of the study  

sample

Anthropometric measures Mean (SD)

Weight, kg 71.62 (12.59)

BMI, kg/m2 29.72 (5.04)

Fat mass, % 40.32 (6.31)

WC, cm 91.36 (11.72)

WC>cutoff limits, % 58.1

WC/Height Ratio 0.58 (0.07)

WC/Height Ratio >cutoff limits, % 91.9

Weight Status, NW/OW/OB (%) 14.1/51.5/34.5

t-score, standard deviations -1.26 (1.03)
Values expressed as mean (standard deviation), otherwise indicated; 
SD, standard deviation; BMI, body mass index; WC, waist 
circumference; NW, normal-weight; OW, overweight; OB obese.
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Table III 
Energy and Nutrient Intake of the study sample across weight status categories

Intakes %DRI

BMI (kg/m²)
p-value Effect size

BMI (kg/m²)

≤24.99
(n=29)

25-29.99
(n=106)

≥30
(n=71) ≤24.99 25-29.99 ≥30

Kcal 1968.24
(94.98)*†

1688.69
(50.25)*

1645.29
(61.26)†

0.014 0.64
(0.21-1.05)

107.37
(5.92)

93.18
(3.39)

88.12
(3.89)

Proteins, g 91.36
(4.90)*†

77.13
(2.59)*

75.06
(3.16)†

0.017 0.62
(0.21-1.03)

216.76
(13.03)

186.79
(7.47)

181.03
(8.57)

Carbohydrates, g 221.63
(12.20)

193.60
(6.45)

190.51
(7.87)

0.083 0.47
(0.07-0.88)

76.34
(2.88)

76.32
(1.65)

78.69
(1.90)

Total Fat, g 82.39
(5.25)

70.80
(2.78)

69.03
(3.39)

0.090 0.47
(0.07-.088)

126.39
(5.62)

125.17
(3.23)

118.41
(3.70)

SFA, g 19.88
(1.51)

17.27
(0.80)

16.38
(0.97)

0.151 0.43
(0.03-0.84)

89.84
(5.48)

92.28
(2.90)

88.81
(3.54)

MUFA, g 36.42
(2.53)

32.37
(1.34)

31.93
(1.63)

0.298 0.33
(0.07-0.73)

138.58
(8.00)

145.61
(4.23)

145.42
(5.16)

PUFA, g 12.58
(1.55)

10.30
(0.82)

10.36
(1.00)

0.403 0.31
(0.09-0.72)

52.02
(5.21)

48.26
(2.75)

48.54
(3.36)

Cholesterol, mg 234.12
(27.24)

239.65
(14.41)

254.51
(17.57)

0.750 0.10
(0.30-0.50)

119.04
(15.19)

119.65
(8.72)

123.71
(10.00)

Fiber, g 23.06
(1.66)

20.16
(0.88)

20.97
(1.06)

0.301 0.37
(0.03-0.78)

89.68
(8.00)

83.53
(4.59)

87.69
(5.27)

Vit A,μg 1033.61
(177.00)

805.84
(93.64)

850.69
(114.16)

0.525 0.28
(0.13-0.68)

125.20
(29.92)

118.22
(17.17)

112.27
(19.69)

Vit B1,mg 1.77
(0.22)

1.59
(0.11)

1.63
(0.14)

0.764 0.18
(0.22-0.58)

222.91
(35.48)

216.72
(20.36)

212.07
(23.35)

Vit B2,mg 2.54
(0.23)*

1.96
(0.12)

1.88
(0.15)*

0.041 0.53
(0.12-0.94)

200.85
(23.09)

177.75
(13.25)

152.27
(15.20)

Vit B6,mg 2.21
(0.54)

2.33
(0.29)

1.83
(0.35)

0.551 0.19
(0.21-0.59)

133.95
(37.76)

162.00
(26.56)

114.81
(30.46)

Vit B12, μg 6.07
(2.16)

8.52
(1.14)

5.60
(1.39)

0.238 0.28
(0.12-0.68)

357.60
(74.50)

392.11
(42.74)

301.34
(49.02)

Vit C,mg 183.51
(19.64)

161.32
(10.39)

169.49
(12.67)

0.596 0.24
(0.16-0.65)

282.59
(37.56)

279.32
(21.55)

289.07
(24.71)

Vit D, μg 6.12
(1.05)

3.80
(0.56)

3.29
(0.68)

0.075 0.50
(0.09-0.91)

87.02
(19.66)

83.62
(11.28)

58.48
(12.94)

Vit E,mg 12.82
(1.26)

10.97
(0.67)

10.78
(0.81)

0.366 0.30
(0.10-0.71)

103.61
(12.57)

92.71
(7.21)

85.31
(8.27)

Niacin,mg 31.97
(3.25)

26.18
(1.72)

24.08
(2.10)b

0.127 0.45
(0.05-0.86)

230.63
(30.40)

208.71
(17.44)

174.11
(20.00)

Pantotenic Acid 4.82
(0.40)

4.69
(0.21)

4.87
(0.26)

0.861 0.11
(0.29-0.51)

- - -

Biotin, μg 14.13
(2.07)*

8.87
(1.10)

8.06
(1.34)*

0.041 0.55
(0.14-0.96)

- - -

Folate, μg 302.51
(25.92)

301.49
(13.71)

292.35
(16.71)

0.903 0.07
(0.33-0.47)

142.34
(15.57)

157.08
(8.93)

141.82
(10.24)

Sodium,mg 2357.74
(227.75)*

1832.40
(120.49)

1583.84
(146.89)*

0.014 0.69
(0.27-1.10)

117.36
(11.36)

91.83
(5.99)

79.22
(7.33)
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tative of the region studied. On the other hand, the 
findings of the present study have highlighted some 
aspects which deeply differ from the nutrition goals 
for this population and concur with the general trend 
in Spain as well in other Mediterranean countries of 
showing a dangerous departure from the traditio-
nal MD which, from the 60s, has characterized this 
area2,34-37. Concretely, our results indicated that, des-
pite than more than 93.1% of the sample was over 
the cut-off limits33 only the 23% were in the highest 
tertiles of the MDS.

Rates of OW and OB and central adiposity (as me-
asured through the WC and WC/height ratio) were ex-
tremely high. In fact 60% and 91.4% of the sample 
were over the cutoff limits respectively38. However, 
these alarming values do not differ from other epi-
demiological studies developed in Spain4,39-42, neither 
from data from the WHO43. Indeed, Andalusia stands 
out for being one of the communities with higher pre-
valence of OB in the country what clearly position the-
se women at an increased CVD risk38,44.

The macro and micronutrients analysis of the diet 
showed clear deviations from the Food Consumption 
Guidelines developed by the Spanish Society of Com-
munity Nutrition29. We have observed an unbalanced 
daily intake of energy and macronutrients in favor of 
a higher consumption of proteins (190% of DRIs) and 
fat (122% of DRIs) and the low percentage of carbohy-
drates (76% of DRIs) (Fig. 1) which, as expected, is a 
general trend in the Spanish population1,37,45. This con-
curs with the results observed regarding to the dietary 
patterns in which cereals, main source of this macronu-
trient, were below the recommendations in all weight 
status groups. As expected, the contrary has been ob-
served in meat, viscera and sub products, which were 
far away from the recommended intakes. This may 
explain the high total cholesterol intake found too, and 
could agree with the high prevalence of OW and OB 
aforementioned. The lack of cereals in the diet, mainly 
whole grain cereals, is in accordance with the general 
trend observed in other studies in Spain1,45-46, even if 
in this group the intakes are slightly higher respect to 

Table III (cont.) 
Energy and Nutrient Intake of the study sample across weight status categories

Intakes %DRI

BMI (kg/m²)
p-value Effect size

BMI (kg/m²)

≤24.99
(n=29)

25-29.99
(n=106)

≥30
(n=71) ≤24.99 25-29.99 ≥30

Potasium,mg 3247.18
(194.61)

2910.21
(102.96)

2865.11
(125.51)

0.233 0.37
(0.04-0.77)

92.78
(5.58)

83.55
(2.94)

81.91
(3.60)

Calcium,mg 910.71
(57.06)

876.34
(30.19)

834.10
(36.80)

0.480 0.25
(0.15-0.65)

104.19
(8.31)

107.55
(4.77)

98.82
(5.47)

Phosphorus,mg 1308.45
(69.22)

1153.60
(36.62)

1141.34
(44.64)

0.102 0.45
(0.04-0.86)

182.40
(10.63)

165.19
(5.40)

164.72
(6.65)

Magnesium,mg 347.16
(21.75)

309.06
(11.51)

292.36
(14.03)

0.109 0.47
(0.06-0.88)

107.08
(7.33)

103.77
(4.21)

94.48
(4.82)

Iron,mg 14.97
(3.29)

16.27
(1.74)

16.77
(2.12)

0.899 0.07
(0.33-0.48)

122.29
(40.61)

150.68
(23.30)

162.66
(26.72)

Zinc,mg 8.51
(0.68)

7.60
(0.36)

6.94
(0.44)

0.142 0.43
(0.02-0.84)

54.01
(7.27)

51.78
(4.17)

49.50
(4.78)

Iodine, μg 102.73
(14.41)

101.13
(7.62)

85.67
(9.29)

0.392 0.22
(0.18-0.62)

77.27
(13.37)

87.89
(7.67)

77.32
(8.80)

Cooper, μg 12.08
(5.56)

7.67
(2.94)

4.98
(3.59)

0.558 0.24
(0.16-0.64)

- - -

Chlorine,mg 2648.73
(318.62)*

2028.76
(168.57)

1705.00
(205.50)*

0.046 0.55
(0.14-0.96)

- - -

Manganese,mg 12.84
(4.89)

8.27
(2.59)

3.67
(3.16)

0.318 0.35
(0.05-0.75)

- - -

Selenium, μg 83.22
(5.70)

67.38
(3.02)

71.28
(3.67)

0.073 0.60
(0.18-1.01)

149.51
(10.38)

123.07
(5.47)

129.69
(6.69)

Values expressed as mean (standard error).SFA, Satuarted Fatty Acids; MUFA, Monounsaturated Fatty Acids; PUFA, Poliunsaturated Fatty 
Acids.
*,† Common superscripts in a same row indicate a significant difference (P<0.05) between the groups with the same symbol; Pairwise comparisons 
were performed with Bonferroni’s adjustment.
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those previously mentioned. Since the 1960’s, cereals 
and its derivates have shown a marked decreased (434 
g/day in 1964 vs. 214 g/day in 2006)1 and still is bread 
the most important food within this group in which has 
been observed that white bread consumption represen-
ted 2/3 of total bread intake while whole bread repre-
sented 1/3. Although last studies have demonstrated 
that the consumption of dietary fiber and whole grain 
intake is inversely related to obesity, type two diabe-
tes, cancer and CVD47-48, it seems like the message has 
not been taken hold onto the general population, who 
is still in the wrongly believe that bread contributes 
to weight gain, which is not true in the case of who-

le grain type46. In the same trend is the consumption 
of eggs which was under the recommendations in all 
weight status groups following a decreased since the 
2000 (4.6 medium-size eggs/week vs 3.7 medium-size 
eggs/week in 2006)1,49. The decline in egg consump-
tion is probably due to the general concern that eggs 
are ‘unhealthy’, based on their cholesterol content. 
Although it is true that eggs contain cholesterol, it 
must be remembered that the consumption of satura-
ted fatty acids has a higher influence on cholesterol 
levels than dietary cholesterol1. Fruits consumption 
still remained under the recommendations accordingly 
to other Spanish studies1,45. Nevertheless, its consump-

Table IV 
Food frequency patterns of the study sample across weight status categories

Intakes %DRI

BMI (kg/m²)
p-value Effect size

BMI (kg/m²)

≤24.99
(n=29)

25-29.99
(n=106)

≥30
(n=71) ≤24.99 25-29.99 ≥30

Cereals ,svg/d 3.65
(0.24)

3.44
(0.12)

3.55
(0.15)

0.697 0.19
(0.21-0.60)

73.02
(4.77)

68.84
(2.44)

71.00
(2.99)

Dairy products svg/d 2.95
(0.22)

2.74
(0.11)

2.61
(0.14)

0.436 0.29
(0.11-0.70)

98.37
(7.45)

91.54
(3.81)

87.18
(4.66)

Vegetables
(svg/d)

4.15
(0.30)

3.73
(0.15)

3.76
(0.18)

0.447 0.31
(0.09-0.71)

207.34
(14.78)

186.66
(7.55)

188.08
(9.25)

Fruits, svg/d 1.99
(0.23)

2.20
(0.12)

1.98
(0.15)

0.459 0.15
(0.55-0.25)

66.36
(7.79)

73.24
(3.98)

65.88
(4.88)

Meat and subproducts, 
svg/w

4.04
(0.36)

3.77
(0.18)

3.90
(0.22)

0.781 0.17
(0.23-0.57)

115.39
(10.21)

107.82
(5.22)

111.37
(6.39)

Fish, svg/w 5.12
(0.43)

4.40
(0.22)

4.83
(0.27)

0.245 0.37
(0.04-0.77)

146.29
(12.39)

125.72
(6.33)

137.87
(7.75)

Eggs, svg/w 2.32
(0.20)

2.04
(0.10)

2.19
(0.12)

0.389 0.31
(0.09-0.72)

66.36
(5.69)

58.40
(2.91)

62.73
(3.56)

Pulses, svg/w 2.94
(0.23)

2.77
(0.12)

2.71
(0.15)

0.701 0.18
(0.22-0.59)

117.64
(9.33)

111.00
(4.77)

108.37
(5.84)

Viscera and meat  
subproducts, svg/w

6.86
(0.84)

5.75
(0.43)

6.18
(0.53)

0.481 0.11
(0.51-0.29)

342.88
(41.98)

287.46
(21.46)

308.95
(26.28)

Sugar and Sweets,  
svg/w

9.99
(1.40)

8.81
(0.72)*

6.63
(0.88)*

0.036 0.49
(0.08-0.89)

666.23
(93.50)

587.16
(47.79)

441.86
(58.53)

Fats, svg/w 3.04
(0.15)

2.88
(0.08)

2.98
(0.09)

0.537 0.14
(0.55-0.26)

- - -

Alcoholic beverages, 
svg/w

3.70
(0.69)

2.58
(0.41)

2.06
(0.50)

0.221 0.32
(0.73-0.08)

- - -

Non-alcoholic beverages, 
svg/w

2.88
(1.12)

3.15
(0.57)

3.71
(0.70)

0.759 0.14
(0.54-0.26)

192.27
(74.47)

209.77
(38.06)

247.46
(46.61)

Water
(ml/day)

1205
(130)

1310
(65)

1317
(80)

0.737 0.18
(0.58-0.22)

60.24
(6.48)

65.54
(3.31)

65.85
(4.05)

MDS 34.04
(0.95)

33.14
(0.49)

33.64
(0.60)

0.651 0.20
(0.19-0.61)

- - -

Values expressed as mean (standard error). MDS, Mediterranean Diet Score
*,† Common superscripts in a same row indicate a significant difference (P<0.05) between the groups with the same symbol; Pairwise comparisons 
were performed with Bonferroni’s adjustment.
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tion, when compared with 1964 data, has nearly dou-
bled1,45,49. Finally water consumption it has been also 
found to be inadequate with almost the whole sample 
below the 2/3 of the recommendations. Nonetheless, 
comparisons with other studies have been difficult to 
conduct due to the lack of consensus about the metho-
dology used50-51 and the scarcity of them52. Since water 
is considered an essential nutrient for life it should be 
taken into account in every nutrient assessment study. 
Unfortunately, most studies underestimate water co-
llection as part of the diet, since it contributes with no 
calories and no nutrients.

In contrast, it has been observed a marked rise on 
total food intake, far away from recommendations es-
pecially based on viscera and meat sub products, su-
gar, sweets and sweetened beverages2. The high meat 
consumption observed in this study concurs with the 
general trend in Spain which has remained constant 
in the last decade52. Despite sweet consumption great-
ly exceeded the DRIs for all weight status groups, its 
consumption and its relation with OW and OB status 
is still uncertain, as studies provide a lack of consen-
sus and inconsistent results53. Indeed, the results ob-
served showed a negative correlation with BMI, as 
well as for Energy intake, which should be considered 
cautiously since it is well known that overweight and 
obese persons are likely to underreport intake during 
dietary recall54, representing one potential limitation of 
our study. Nevertheless, the relationship between the 
consumption of sugar-sweetened beverages and body 
weight has become a matter of much public and scien-
tific interest55. Added sugar has been evidenced as a 
contributor to weight gain in children and adults53 and 
probably to the risk of diabetes, fractures, and dental 

caries55. The lack of a significant difference in the pre-
sent study between groups may be due to the effect 
size, characterised by a small sample size representing 
the NW group.

When analysing these results as a whole and com-
paring it with similar studies1, is observed that MD is 
at risk precisely in the Mediterranean population, and 
that risk does exist not only in the OW and OB popu-
lation but throughout the study sample independently 
of their weight status, so whether these dietary habits 
along with the unbalanced diet reported are prolonged 
over time the overweight and obese population will 
increase as well as the risk of developing any of the 
aforementioned chronic diseases, and will finally con-
cur with the high prevalence of cardiovascular40 and 
osteoporosis risk over this population56.

There are several limitations inherent in our study 
design. The study was observational in its nature and, 
although likely to be reflective of usual dietary pat-
terns, may be subject to selection bias. Results may 
be biased by the use of a convenience sample and by 
the selection of patients who consented to the study. 
The study results are partially based on patient self-re-
port, which is subject to the influence of memory and 
other subjective factors as the general trend of unde-
rreport by obese and overweight patients54. In addition, 
the study lacked of a high sample size and it was ca-
rried out only in midlife women, so that future studies 
should be replicated in other age groups. On the other 
hand, this study examined a complete range of nutri-
tional behaviors and patterns in a single report, it was 
corrected by a potential confounder (age), with the use 
of published validation studies for most of the mea-
surements5,24-25 including dietary assessment, which 

Fig. 1.—Percentaje of 
Kcal provided by ma-
cronutrients across wei-
ght status categories.
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allowed us to deeply explore nutritional status. Fina-
lly, the present study, further categorized the sample 
by weight status categories (i.e. NW, OW and OB) 
in order to test the presence or absence of significant 
differences between dietary habits and nutrient intake 
across weight status categories.

Conclusions

Despite that dietary guidelines warn against unheal-
thy-related eating behaviors, these results point to a 
deficient dissemination and implementation of these 
guidelines, as well as a progressive distancing from the 
Mediterranean dietary pattern. This study should sti-
mulate further research, involving larger sample sizes, 
on MDS and other health indicators in understudied 
populations because it may in effect have the potential 
to find out the main deviations of the traditional MD 
and healthy patterns that have characterized the Medi-
terranean countries, and could be the key to the deve-
lopment of customized educational programs aimed to 
be effective. Indeed, initiatives such as improving nu-
tritional education and lifestyle in this population from 
primary care centers could help reduce the burden of 
chronic diseases and their associated costs.

Finally, taking into account that in Spain most of 
midlife women have an important role in education 
and nutritional habits of their household, the benefi-
ciaries of these initiatives could be extended and reach 
beyond the purpose of this project.
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