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1Cardiovascular Risk and Nutrition Research Group (CARIN-ULEC), Research Program in Inflammatory and

Cardiovascular Disorders (RICAD), Institut de Recerca Hospital del Mar (IMIM), Biomedical Research Park,

c/Doctor Aiguader 88, Barcelona 08003, Spain
2CIBER Epidemiology and Public Health (CIBERESP), Instituto de Salud Carlos III, Madrid, Spain,
3Faculty of Medicine, Autonomous University of Mexico State, Toluca, Mexico
4Fundación THAO, Barcelona, Spain
5CIBER Physiopathology of Obesity and Nutrition (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain
6Cardiovascular Epidemiology and Genetics (EGEC-ULEC), Research Program in Inflammatory and Cardiovascular

Disorders (RICAD), Institut de Recerca Hospital del Mar (IMIM), Barcelona, Spain

(Submitted 9 July 2013 – Final revision received 6 November 2013 – Accepted 12 November 2013 – First published online 2 January 2014)

Abstract

Abdominal obesity is a strong predictor of metabolic disorders. Prospective data on the association between the Mediterranean diet and

surrogate markers of abdominal adiposity are scarce. The present study evaluated the relationship between adherence to the Mediterranean

diet and (1) changes in waist circumference (WC) and (2) 10-year incidence of abdominal obesity. We conducted a prospective, population-

based study in 3058 male and female Spaniards aged 25–74 years, followed from 2000 to 2009. Dietary intake and leisure-time physical activity

levels were recorded using validated questionnaires. Weight, height and WC were measured. Adherence to the Mediterranean diet, deter-

mined using the previously validated REGICOR-Mediterranean diet score (R-MDS), based on the distribution of population food intake

and on the dietary recommendations (MDS-rec), was negatively associated with WC gain (P¼0·007 and 0·024, respectively) in fully adjusted

models. In the multivariate logistic analysis, the odds of abdominal obesity incidence decreased across the tertiles of the R-MDS, but the

association was not significant. In conclusion, adherence to the Mediterranean diet was associated with lower abdominal fat gain, but not

with 10-year incidence of abdominal obesity.
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Abdominal obesity is a strong predictor of metabolic disorders

and premature mortality(1,2). Therefore, increasing secular

trends of abdominal obesity in recent decades(3) and the

recently reported high prevalence of abdominal obesity(3,4)

are a matter of health policy concern.

Sedentary lifestyle and dietary patterns promoting energy

overconsumption are considered to be the main drivers of

the obesity epidemic(5). Epidemiological evidence indicates

an inverse association between adherence to the Mediterranean

diet and general obesity(6,7). However, little is known about

the impact of this dietary pattern, which includes foods

characteristic of the Mediterranean olive grove areas, on

abdominal fat accumulation(8). An inverse association has

been found in some(9) but not in all(10) cross-sectional studies,

and long-term prospective data are lacking.

Most studies have measured adherence to the Mediterranean

diet by scores based on consumption patterns and modified to

reflect the particular study population. This approach makes it

difficult to compare results between different populations(11).

A Mediterranean diet score has also been created a priori by

a few studies(12), using food intake recommendations.

The present study had three objectives: (1) to explore the

prospective association of adherence to the Mediterranean

diet with waist circumference (WC) changes; (2) to determine

the 10-year incidence of abdominal obesity defined by WC

cut-offs, according to adherence to the Mediterranean diet in
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a population-based sample in Spain; (3) to assess whether the

use of a different strategy to define the Mediterranean diet

construct had an impact on the results obtained.

Materials and methods

Study population

Data were obtained from a population-based survey

conducted in Girona (Spain) in 2000 and 2009. The baseline

survey carried out in 2000 examined a randomly selected,

population-based sample of 3058 men and women aged

25–74 years (participation rate: 71·0 %). A two-stage sampling

method was used in 2000: seventeen towns were randomly

selected in the first stage. Half of the towns were urban

(.10 000 inhabitants) and half were rural (500–10 000 inhabi-

tants). The second sampling stage consisted of randomly

recruiting the same number of female and male participants,

stratifying by 10-year age groups from the closest census.

In 2009, the 2715 non-institutionalised participants still resi-

ding in the catchment area were invited for re-examination,

and 2181 attended (follow-up participation rate: 80·3 %).

Participants following a special diet at re-examination (n 207

(9·8 %)) were excluded. The participants were duly informed,

and they signed their consent to participate in the study.

The project was approved by the local Ethics Committee

(CEIC-PSMAR, Barcelona, Spain).

Anthropometrics

Acalibratedprecision scalewasused for measuringweight. Read-

ingswere roundedup to 200 g.Heightwasmeasured in the stand-

ing position and rounded up to the nearest 0·5 cm. Weight was

divided by height squared (kg/m2) to establish the BMI.

WC was measured midway between the lowest rib and the

iliac crest in the horizontal position. Readings were rounded

up to the nearest 0·5 cm. Abdominal obesity was defined by

sex-specific cut-offs of more than 102 cm for men and more

than 88 cm for women(13).

All the anthropometric parameters were measured both at

baseline and at follow-up, using the same protocol.

Dietary intake assessment

Dietary intake was determined using a validated(14,15) FFQ,

administered by a trained interviewer at baseline and at

follow-up. In a 166-item food list including alcoholic and

non-alcoholic beverages, the participants indicated their

usual consumption frequency and chose from ten frequency

categories ranging from never or less than once per month

to six or more times per d.

Adherence to the Mediterranean diet was determined by the

validated REGICOR-Mediterranean diet score (R-MDS)(14). The

published Pearson correlation for the energy-adjusted R-MDS v.

multiple recalls was 0·48(13). The R-MDS was calculated

using two strategies: sex-specific tertile distribution of food

intake(14) (R-MDS) and dietary recommendations established

in Spain(16,17) (MDS-rec). The lowest tertile was coded as 1,

medium as 2 and the highest as 3 for cereals, fruits, vegetables,

legumes, fish, olive oil and nuts. For meat (including red meat,

poultry and sausages) and dairy products, the score was

inverted, with the highest tertile being coded as 1 and the

lowest as 3. Moderate red wine consumption (up to 20 g/d)

was coded as 3, and that more or less than this daily portion

was coded as 1. Using the second strategy, consumption

that met the recommendations for cereals, fruits, vegetables,

legumes, fish, olive oil, nuts and dairy products was coded

as 3, that at least weekly as 2 and that less than weekly

levels as 1 for legumes, fish and nuts; consumption at least

daily was coded as 2 and that less than daily levels as 1 for

cereals, fruits, vegetables, olive oil and dairy products (see

Supplementary Appendix 2, available online). For meat

(including red meat, poultry and sausages) and dairy pro-

ducts, the score was partially inverted, with consumption

more than weekly levels being coded as 1, that weekly as

2 and that meeting the recommended levels as 3. Red wine

consumption was coded as described previously.

Energy misreporting

Implausible energy reporters were identified by the revised

Goldberg method described previously(18). BMR was calcu-

lated using the Mifflin equation(19):

BMR ¼ ðweightkg £ 9·99Þ þ ðheightcm £ 6·25Þ2 ðagey £ 4·92Þ

þ 5 ðamong menÞ;

BMR ¼ ðweightkg £ 9·99Þ þ ðheightcm £ 6·25Þ2 ðagey £ 4·92Þ

þ 161 ðamong womenÞ:

The index of variability (S) in the components of energy

balance was determined. Subjects with BMR falling above or

below the upper and lower 95 % CI limits of 1·96 standard

deviations for plausible energy intake were characterised

as implausible energy reporters.

The following formula was used:

Cut-off ¼ PAL £ exp ^1:96 £
S=100ffiffiffi

n
p

� �
;

where

S ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
CV2

wEI

d
þ CV2

wBMR þ CV2
tP

� �s
;

where d is the number of recording days; CV2
wEI and

CV2
wBMR represent the intra-individual variations in the

repeated measures of energy intake and BMR, respectively;

and CV2
tP represents the inter-individual variation in physical

activity levels (PAL)(20).

Other variables

The validated Minnesota leisure-time physical activity (LTPA)

questionnaire was administered by a trained interviewer(21,22).

LTPA is expressed as metabolic equivalents £ min/d.
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The measurements of smoking habits and demographic and

socio-economic variables were obtained from structured

standard questionnaires administered by trained personnel.

The participants were dichotomously categorised into non-

smokers (never smokers and ex-smokers with more than

1 year of smoking cessation) and current smokers. Maximum

educational level attained was determined and dichotomously

recorded for analysis as primary school v. secondary school

or university.

All dietary and energy intake and expenditure measure-

ments were performed both at baseline and at follow-up,

using the same protocol.

Statistical analysis

General linear modelling procedures were used to compare

the baseline characteristics of the participants by tertiles of

the R-MDS and by categories of the MDS-rec. ANOVA test

and polynomial contrasts were used to determine overall

P and P for linear trend, respectively, for normally distributed

continuous variables. The Kruskal–Wallis test was used to

determine overall P for non-normal distribution. Overall

P and P for linear trend for categorical variables were obtained

using the Pearson x 2 and Mantel–Haenszel linear-by-linear

association x 2 tests, respectively.

Linear regression models were fitted to analyse the associ-

ation between changes in WC and adherence to the Mediter-

ranean diet at baseline. Changes in WC (in cm; continuous

variable) were included as the dependent variable and

scores as explanatory variables. For analyses, three models

were fitted. The first model included sex (men/women;

dichotomous), age (years; continuous) and baseline WC.

The second model included smoking (yes/no; dichotomous),

energy intake (kcal; continuous), alcohol consumption

(g, continuous), educational level (more than primary school

yes/no; dichotomous), LTPA (metabolic equivalents £ min/d;

continuous), and energy under- and over-reporting (both

yes/no; dichotomous). The third model included changes in

BMI (BMI at follow-up 2 BMI at baseline; continuous) to

determine whether changes in WC are independent of

changes in BMI. This model was adjusted by sex (men/

women; dichotomous), age (years; continuous), smoking

(yes/no; dichotomous), energy intake (kcal; continuous),

alcohol consumption (g; continuous), educational level

(more than primary school yes/no; dichotomous), LTPA

(metabolic equivalents £ min/d; continuous), and energy

Table 1. General characteristics of the sample at baseline according to tertiles of the REGICOR-Mediterranean diet score (R-MDS)*

R-MDS tertiles

1st (n 650) 2nd (n 618) 3rd (n 611)

Variables Proportions 95 % CI Proportions 95 % CI Proportions 95 % CI P† P‡

Women (%) 51·4 47·5, 55·2 53·1 49·1, 57·0 50·4 46·4, 54·4 0·639 0·741
Age (years) ,0·001 ,0·001

Mean 47·4 49·9 49·8
95 % CI 46·4, 48·4 48·9, 50·9 48·8, 50·8

Education (%)§ 37·5 33·8, 41·3 34·8 31·0, 38·6 38·1 34·3, 42·0 0·429 0·887
Smokers (%)k 30·3 26·9, 33·7 24·1 20·7, 27·6 23·4 19·9, 26·9 0·008 0·005
LTPA (MET £ min/d) ,0·001 –

Median 167 190 240
25th–75th percentiles 87–321 89–338 130–396

WC (cm) 0·387 0·387
Mean 89·6 89·5 89·0
95 % CI 88·6, 90·7 88·4, 90·6 87·9, 90·1

WC at follow-up (cm) 0·030 0·030
Mean 94·2 93·4 92·6
95 % CI 93·2, 95·2 92·4, 94·4 91·6, 93·6

Abdominal obesity (%){ 30·6 27·1, 34·1 32·2 28·6, 35·8 24·9 21·3, 28·5 0·028 0·028
Abdominal obesity at follow-up (%){ 44·2 40·4, 47·9 42·4 38·5, 46·3 35·7 31·8, 39·6 0·002 0·002
Alcohol consumption (g/d) 0·001 –

Mean 2·8 4·2 7·8
95 % CI 0, 22·7 0, 13·7 2·1, 15·0

Energy (MJ) ,0·001 ,0·001
Mean 9·6 11·1 13·0
95 % CI 9·2, 9·9 10·8, 11·5 12·7, 13·3

Energy under-reporters (%) 35·2 32·1, 38·4 20·1 16·8, 23·3 12·8 9·5, 16·0 ,0·001 ,0·001
Energy over-reporters (%) 5·4 2·9, 7·8 11·7 9·1, 14·2 19·0 16·5, 21·5 ,0·001 ,0·001

LTPA, leisure-time physical activity; MET, metabolic equivalents; WC, waist circumference.
* Age, WC, WC at follow-up, alcohol consumption and energy are continuous variables; women, education, smokers, abdominal obesity, abdominal obesity at follow-up, energy

under-reporters and energy over-reporters are categorical variables.
†P values were obtained using the ANOVA, Kruskal–Wallis and Pearson x 2 tests for normal continuous, non-normal continuous and categorical variables, respectively.
‡P values for linear trend were obtained using polynomial contrast for normal continuous variables and using the Mantel–Haenszel linear-by-linear association x 2 test for

categorical variables.
§ More than secondary school education.
kActive smokers or ex-smokers for less than 1 year.
{WC .102 cm in men and .88 cm in women.
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under- and over-reporting (both yes/no; dichotomous).

Participants with baseline abdominal obesity were excluded

from analysis in multiple logistic regression models assessing

the association between R-MDS and MDS-rec adherence at

baseline and 10-year incidence of abdominal obesity. Baseline

R-MDS and MDS-rec values are represented by tertiles and

categories, respectively.

To explore effect modification according to sex, R-MDS

and MDS-rec, we modelled interaction terms for sex/R-MDS

and sex/MDS-rec. Differences were considered significant if

P,0·05. Statistical analysis was carried out using SPSS version

18.0. (SPSS, Inc.).

Results

The prevalence of abdominal obesity at baseline was 29·3 %

(men: 23·8 %; women: 34·4 %) and at follow-up was 40·8 %

(men: 30·5 %; women: 50·5 %). Of the 1329 participants with-

out abdominal obesity at baseline, 291 (21·9 %) had abdominal

obesity at follow-up (men: 14·9 %; women: 29·6 %).

Participants with high adherence to the Mediterranean diet

were less prone to smoke and had a lower prevalence of

abdominal obesity than those with low dietary adherence

(Tables 1 and 2). Age, LTPA, alcohol consumption and

energy intake increased across the R-MDS tertiles and

MDS-rec categories. The proportion of energy under-reporters

decreased with greater adherence to the Mediterranean diet;

with lesser adherence, energy over-reporting increased.

Linear regression analysis revealed a significant negative

association of WC gain with the R-MDS and MDS-rec

(P¼0·007 and 0·024, respectively) in the fully adjusted

models (Table 3). A 10-point increase in the R-MDS and

MDS-rec was associated with a decrease of 1·7 and 1·5 cm in

WC, respectively. The association of changes in WC with

adherence to the Mediterranean diet was independent of

BMI changes.

In the multivariate logistic analysis, high adherence to the

Mediterranean diet (top tertile) was associated with a reduced

10-year incidence of abdominal obesity, but this association

did not reach significance (Table 4). The magnitude of risk

reduction was similar for both scores.

Discussion

In the present prospective study, it was found that high

adherence to the Mediterranean diet was associated with a

Table 2. General characteristics of the sample at baseline according to categories of the Mediterranean diet score based on dietary recommendations
(MDS-rec)*

MDS-rec categories

1st (n 693) 2nd (n 507) 3rd (n 679)

Variables Proportions 95 % CI Proportions 95 % CI Proportions 95 % CI P† P‡

Women (%) 50·1 46·3, 53·8 50·1 45·7, 54·5 54·3 50·6, 58·1 0·207 0·114
Age (years) 0·021 0·089

Mean 48·0 50·1 49·2
95 % CI 47·1, 49·0 49·0, 51·2 48·2, 50·2

Education (%)§ 36·9 33·3, 40·5 34·5 30·3, 38·7 38·4 34·8, 42·1 0·382 0·570
Smokers (%)k 31·2 27·9, 34·4 26·8 23·0, 30·6 20·2 16·9, 23·5 ,0·001 ,0·001
LTPA (MET £ min/d) ,0·001 –

Median 171 190 232
25th–75th percentiles 84–322 105–334 117–387

WC (cm) 0·324 0·112
Mean 89·4 90·3 88·6
95 % CI 88·4, 90·4 89·1, 91·5 87·6, 89·7

WC at follow-up (cm) 0·026 0·005
Mean 93·8 94·6 92·2
95 % CI 92·8, 94·7 93·5, 95·7 91·3, 93·2

Abdominal obesity (%){ 29·7 26·3, 33·1 32·7 28·8, 36·7 26·2 22·8, 29·6 0·156 0·048
Abdominal obesity at follow-up (%){ 42·0 38·3, 45·6 44·6 40·3, 48·9 36·8 33·1, 40·5 0·053 0·020
Alcohol consumption (g/d) 0·001 –

Mean 2·8 4·9 6·5
95 % CI 0, 25·0 0, 14·7 1·9, 14·7

Energy (MJ) ,0·001 ,0·001
Mean 9·4 11·2 13·1
95 % CI 9·1, 9·7 10·8, 11·5 12·8, 13·4

Energy under-reporters (%) 37·5 34·5, 40·5 20·5 17·0, 24·0 9·9 6·8, 12·9 ,0·001 ,0·001
Energy over-reporters (%) 5·2 2·8, 7·6 10·5 7·7, 13·2 19·7 17·3, 22·1 ,0·001 ,0·001

LTPA, leisure-time physical activity; MET, metabolic equivalents; WC, waist circumference.
* Age, WC, WC at follow-up, alcohol consumption and energy are continuous variables; women, education, smokers, abdominal obesity, abdominal obesity at follow-up, energy

under-reporters and energy over-reporters are categorical variables.
†P values were obtained using the ANOVA, Kruskal–Wallis and Pearson x 2 tests for normal continuous, non-normal continuous and categorical variables, respectively.
‡P values for linear trend were obtained using polynomial contrast for normal continuous variables and using the Mantel–Haenszel linear-by-linear association x 2 test for

categorical variables.
§ More than secondary school education.
kActive smokers or ex-smokers for less than 1 year.
{WC .102 cm in men and .88 cm in women.
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lower gain in abdominal adiposity but not with the incidence of

abdominal obesity within 10 years. In recent decades, increased

WC has been reported for several populations(3). In the present

study, general obesity was about 7 % less prevalent than

abdominal obesity at baseline. Most importantly, 10-year

incidence of abdominal obesity was 14·8 % higher than that of

general obesity. This is a cause of concern due to the direct

association between WC and cardiometabolic risk(2).

A recently published meta-analysis(23) of the impact of

adherence to the Mediterranean diet on the metabolic

syndrome and its components has revealed a positive effect

on WC changes in eleven randomised controlled trials. It is

worth noting that this was mainly due to one trial that

demonstrated a mean WC difference of 24·20 cm (27·99 to

20·41) between the Mediterranean and control diets(24).

Among the prospective observational studies, only three

surveys(11,25,26) evaluated the association between the Medi-

terranean diet and WC changes. In the SUN prospective

cohort (Seguimiento Universidad de Navarra; University of

Navarra follow-up) the difference in WC between the highest

and lowest tertiles of the Mediterranean diet score in sex-

and age-adjusted models was almost 0(26). Participants in the

Framingham Heart Study Offspring Cohort who closely adhered

to the Mediterranean diet had a significantly lower WC than

their low-adhering peers(25). Additionally, the SUpplementation

en VItamines et Minéraux AntioXydants (SU.VI.MAX) study

reported a negative association between WC gain and two

of the three Mediterranean diet score indices calculated(11).

Our data confirm the findings of previous studies showing

a protective association of the Mediterranean diet with

abdominal adiposity gain. In the present study, a 10-point

increase in dietary scores was associated with a 1·7 cm

decrease in WC.

Cross-sectional studies(23,27) have reported mixed results,

which might be due to differences in the surrogate markers

of abdominal obesity used (WC, waist:hip ratio and waist:

height ratio). In the present study, cross-sectional analysis

revealed that the risk of abdominal obesity decreased with

high adherence to the Mediterranean diet.

Some(6,28,29) but not all(30,31) prospective studies provide

evidence for the protective effects of the Mediterranean diet

on the incidence of general obesity. To our knowledge, no

previous study has addressed the association between the

Mediterranean diet and incidence of abdominal obesity. We

defined abdominal obesity by WC, a surrogate marker of abdo-

minal adiposity. We observed an inverse, but non-significant,

association between adherence to the Mediterranean diet

and incidence of abdominal obesity. One explanation for

these results is the moderate magnitude of the association of

WC change with the R-MDS. On the other hand, a substantial

increase in the prevalence of abdominal obesity at follow-up

and low mean change in the R-MDS (20·5 points) during

10 years cancelled the effect of the Mediterranean diet on

the incidence of abdominal obesity. This outcome is of interest

at the public health level because it is also important to know

which diets do not promote abdominal obesity.

Higher adherence to the Mediterranean diet was associated

with high consumption of MUFA and PUFA, high dietary fibre

intake and low energy density (data not shown). High

consumption of fibre might partially explain the impact of the

Mediterranean diet on abdominal adiposity through

various protective mechanisms, with the increase of satiety and

decrease of energy consumption(32,33), modification of hepatic

cholesterol metabolism(30), and increased production of

SCFA being among them(34). Du et al.(35) found that a 1 kcal/g

(4kJ/g) increase in energy density was associated with a

0·09 cm gain in WC per year. It has been hypothesised that

energy density could be a mediator between depressive

symptoms and abdominal adiposity gain(36). However, the

Table 3. Multiple linear regression analysis of the association
between 10-point increase in the REGICOR-Mediterranean
diet score (R-MDS) and the Mediterranean diet score based
on dietary recommendations (MDS-rec) and 10-year changes
in waist circumference (WC) (in cm)

(b-Coefficients and 95 % confidence intervals)

b 95 % CI P

R-MDS
Model 1* 21·50 22·74, 20·25 0·019
Model 2† 21·55 22·88, 20·21 0·033
Model 3‡ 21·65 22·84, 20·45 0·007

MDS-rec
Model 1* 21·53 22·87, 0·19 0·259
Model 2† 21·64 23·16, 20·13 0·033
Model 3‡ 21·49 22·85, 20·13 0·024

* Model 1 includes sex (men/women; dichotomous), age (years;
continuous) and baseline WC (cm; continuous).

† Model 2 additionally includes smoking (yes/no; dichotomous), energy
intake (kcal; continuous), alcohol consumption (g; continuous),
educational level (more than primary school yes/no; dichotomous),
leisure-time physical activity (metabolic equivalents £ min/d;
continuous), and energy under- and over-reporting (both yes/no;
dichotomous).

‡ Model 3 includes variables of model 2 and changes in BMI (BMI at
follow-up 2 BMI at baseline; continuous).

Table 4. OR of 10-year incidence of abdominal obesity according to
tertile distribution of the REGICOR-Mediterranean diet score (R-MDS)
and categories of the Mediterranean diet score based on dietary
recommendations (MDS-rec)*

(Odds ratios and 95 % confidence intervals)

R-MDS tertiles and MDS-rec categories

2nd 3rd

1st OR 95 % CI OR 95 % CI P

R-MDS
Model 1† Ref. 0·70 0·50, 0·97 0·75 0·55, 1·04 0·085
Model 2‡ Ref. 0·73 0·52, 1·04 0·79 0·55, 1·12 0·185

MDS-rec
Model 1† Ref. 0·99 0·70, 1·34 0·81 0·59, 1·11 0·186
Model 2‡ Ref. 1·08 0·76, 1·55 0·90 0·64, 1·29 0·571

Ref., reference.
* Total number of participants¼1329; distribution of the participants according

to tertiles of the R-MDS: 1st tertile ¼ 451; 2nd tertile ¼ 419; 3rd tertile ¼ 459;
distribution of the participants according to categories of the MDS-rec: 1st
category ¼ 487; 2nd category ¼ 341; 3rd category ¼ 501.

† Model 1 includes sex (men/women; dichotomous), age (years; continuous) and
baseline waist circumference (cm; continuous).

‡ Model 2 additionally includes smoking (yes/no; dichotomous), energy intake (kcal;
continuous), alcohol consumption (g; continuous), educational level (more than
primary school yes/no; dichotomous), leisure-time physical activity (metabolic
equivalents £ min/d; continuous), and energy under- and over-reporting (both
yes/no; dichotomous).
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mechanisms linking WC changes and energy density are not

understood. Fatty acids can activate the PPARg gene(37), which

is involved in lipid metabolism and particularly in the process

of adipocyte differentiation. It has been demonstrated that the

WC gain caused by the 12Ala allele carriers of the PPARg gene

was depressed by adherence to the Mediterranean diet(38).

Assessing the adherence to the Mediterranean diet by a

score based on population-based food consumption distri-

bution is specific to a particular population, making it difficult

to compare results between studies. This construct has mainly

been used by studies reporting on the association between

adherence to the Mediterranean diet and incidence of obesity

and/or changes in anthropometric markers of adiposity(11,27).

To overcome the limitation on comparability of results, we

calculated two scores, one based on food distribution and

the other based on food intake recommendations. We

observed no meaningful impact of the type of construct

used on the association between the score obtained and WC

or incidence of abdominal obesity.

The strengths of the present study are the population-based

design, the high participation rate during follow-up, and the

measurement of anthropometric variables at baseline and at

10-year follow-up. Furthermore, dietary intake and LTPA

data were recorded using validated questionnaires and all

the analyses were controlled for misreporting. A benefit of using

the MDS-rec is that it allows generalisability to other populations.

However, all the dietary instruments measuring past food intake

are vulnerable to random and systematic measurement errors.

In conclusion, adherence to the Mediterranean diet was nega-

tively associated with changes in abdominal adiposity measured

by WC. Participants with high adherence to the Mediterranean

diet were less likely to develop abdominal obesity according

to R-MDS tertile distribution and MDS-rec categories. However,

the association was not significant. The type of R-MDS calcu-

lation (population distribution v. dietary recommendations)

did not have a strong impact on these associations. Evidence

of the present study underlines the usefulness of the Mediterra-

nean diet for the prevention of abdominal weight gain.
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muévete. 12 decisiones saludables (Eat healthy and move.
12 healthy decisions). AESAN.
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