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What is already known about this subject: 

- High maternal diet quality during pregnancy has been suggested as a protective factor to the 

development of obesity in the offspring. 

- However, evidence from human studies is limited, and most previous studies have focussed 

on the macronutrient composition of the diet, with inconsistent results. 

 

What this study adds 

- Adherence to the Mediterranean diet during pregnancy was not associated with risk of 

overweight in 4 years-old children age in a large sample of mothers and children in Spain. 

- However, adherence to the Mediterranean diet was associated with lower waist 

circumference, a marker of abdominal obesity.  
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ABSTRACT 

Background: Animal models have suggested that maternal diet quality may reduce offspring 

obesity risk regardless of maternal body weight; however, evidence from human studies is 

scarce. 

Objective: To evaluate associations between adherence to the Mediterranean diet (MD) 

during pregnancy and childhood general and abdominal obesity risk at 4 years of age. 

Methods: We analyzed 1,827 mother-child pairs from the Spanish INMA cohort study, 

recruited between 2003 and 2008. Diet was assessed during pregnancy using a food frequency 

questionnaire and MD adherence by the relative Mediterranean diet Score (rMED). 

Overweight (including obesity) was defined as an age- and sex-specific body mass index 

≥85th percentile (WHO referent), and abdominal obesity as a waist circumference (WC)>90th 

percentile. Multivariate adjusted linear and logistic regression models were used to evaluate 

associations between pregnancy rMED and offspring overweight and abdominal obesity. 

Results: There was no association between rMED and body mass index z-score, whereas 

there was a significant association between higher adherence to MD and lower WC (β of high 

versus low rMED: -0.62 cm; 95% CI: -1.10, -0.14 cm, P for trend = 0.009). 

Conclusions: Pregnancy adherence to the MD was not associated with childhood overweight 

risk, but it was associated with lower WC, a marker of abdominal obesity.  
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INTRODUCTION 

The current childhood obesity epidemic is a major problem of public health. Overweight and 

obese children are more likely to have obesity and other metabolic diseases later in life, thus 

early prevention is critical1. 

Several early life environmental factors have been associated with increased childhood 

obesity risk, such as pregnancy weight gain, birth weight, rapid postnatal growth and 

gestational diabetes2, 3. In contrast, preventive factors are breastfeeding and late solids 

introduction. Maternal overweight is an important predictor of childhood  obesity4. What it is 

not yet clear is whether maternal diet in pregnancy has an effect on childhood obesity risk 

beyond maternal weight status. Some animal models have suggested that high quality 

maternal diet may reduce childhood obesity risk regardless of maternal body weight5; 

however, other studies have concluded that maternal diet itself, in the absence of obesity is 

insufficient to predispose offspring to obesity; maternal obesity is required for this 

programming effect6. The mechanisms of action are uncertain; suggested mechanisms include 

the glycemic effect of certain diets with a high glycemic index which lead to hyperglycaemia 

in utero and foetal hyper-insulinemia, which may influence individual susceptibly to weight 

gain later in life7. On the other hand, maternal obesity and high-fat intake in pregnancy may 

induce placental inflammation, and thus increases nutrient transport and foetal growth. 

Finally, western diet in pregnancy and lactation has been associated with leptin insensitivity 

in the offspring, leading to hyperphagia and increased weight gain5. Only few studies have 

evaluated the role of maternal diet on childhood obesity risk in humans. Most studies have 

focussed on the macronutrient composition of the diet and results have been mostly 

inconsistent7-10. The study of dietary patterns represents a broader picture of dietary intake 

and may be more useful to assess the diet quality and to predict disease risk11. 
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The Mediterranean diet (MD) is considered a healthy dietary pattern and has been associated 

with lower obesity development risk in both children12 and adults13. Recent studies have 

suggested that a lower maternal adherence to a MD in pregnancy is associated with early life 

risk factors of childhood obesity, such as foetal growth-restricted infants14 and neonatal 

insulin resistance15, all are potential risk factors for obesity later in life. Therefore, the aim of 

the study was to examine the association between maternal adherence to the MD in pregnancy 

and the risk of overweight and abdominal obesity in 4-years old children. 

  



7 
 

METHODS 

Subjects 

 

The population-based INMA (“INfancia y Medio Ambiente”-Environment and Childhood) 

birth cohort study recruited 2,765 pregnant women between 2003 and 2008 in the Spanish 

regions of Asturias, Gipuzkoa, Sabadell and Valencia16. Inclusion criteria were: ≥16 years, 

intention to deliver at the reference hospital, ability to communicate in Spanish or regional 

languages, singleton pregnancy, no assisted conception. Pregnant women were recruited 

during prenatal visits in the first trimester of pregnancy at public health care centers or 

hospitals. All participants provided written informed consent, and the study was approved by 

hospital and institutional ethics committees in each region.  

 

Mother-child pairs were afterwards followed at third pregnancy trimester, birth, and at child 

ages 6 months, 1 and 4years. Flowchart is shown in Figure S1. The final analytic population 

included 1,827 pairs (66% of initially enrolled) of mothers and children. 

 

 

Dietary assessment and MD 

Maternal diet was assessed in the first and third trimester of pregnancy using a 101-item food-

frequency questionnaire (FFQ). The FFQ was an adapted version of Willett’s questionnaire 

developed and validated for use among adults and pregnant women living in Spain with 

satisfactory coefficients for validity and reproducibility17. In the first trimester we asked 

mothers about their diet during the first trimester of pregnancy and in the third trimester about 

their diet during second and third trimesters. Standard units and serving sizes were specified 
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for each food item. Nutrient values and total energy intake were obtained from the US 

Department of Agriculture food composition tables and other published sources18, 19.  

Adherence to the MD was assessed with the relative Mediterranean diet Score (rMED)13. The 

rMED was constructed with the average dietary data from the first and third trimester of 

pregnancy. The consumption of vegetables, fruits & nuts, cereals, legumes, fish, olive oil, 

total meat and dairy products (except alcohol because most of the pregnant women did not 

consumed it in our study) were measured as grams per 1,000kcal/day and were divided into 

tertiles. A value of 0, 1, and 2 was assigned to the intake tertiles, positively scoring higher 

intakes for the 6 components presumed to fit the MD. The scoring was reversed for 2 

components presumed not to fit the MD (meat and dairy) positively scoring lower intakes. 

After summing-up scores of each component, the final score range was 0-16; It was further 

divided into tertiles to identify those with low, medium and high adherence to the MD. 

 

Child Anthropometry 

 

Repeated weight and length measures from birth to 6 months of age were extracted from 

medical records. For children without weight measurement available within±14 days of their 

exact 6-month anniversary (10.2% of children), we used preexisting sex-specific growth 

models developed to predict weight at 6 months of age20. Age- and sex-specific z-scores for 

weight at birth and at 6 months of age were calculated using the WHO referent21. Rapid 

growth from birth to 6 months of age was defined as a z-score weight gain greater than 0.67 

SD22.  

 

Child weight (nearest gram) and height (nearest 0.1 cm) at 4 years of age were measured by 

trained staff using standard protocols (without shoes and in light clothing). Child body mass 
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index (BMI, weight/length2) was used to estimate age- and sex-specific z-scores based on the 

WHO referent21. Overweight was defined as a BMI equal to or above the 85th percentile, and 

obesity as BMI z-score equal or above the 95th percentile. 

 

At 4 years of age, waist circumference (WC) was measured at the nearest 0.1 cm using an 

inelastic tape (SECA model 201; SECA, Hamburg, Germany), at the midpoint between the 

lowest rib margin and the iliac crest, in a standing position and after a gentle expiration, by 

trained staff using standard protocols. This measurement was not obtained in the region of 

Gipuzkoa, and hence Gipuzkoa was excluded from analyses using WC.  WC>90th sex-specific 

percentile (of the sample distribution) was considered increased risk for abdominal obesity23. 

In sensitivity analysis we used waist-to-height ratio (ie, WC in cm/height in cm) and the cut-

off waist-to-height ratio>0.5 as increased risk for abdominal obesity24. 

 

Covariates 

Based on previous knowledge, the following variables were considered a priori as potential 

confounding factors, mediators or effect modificators of the association between maternal diet 

in pregnancy and childhood obesity: study region, maternal social class and educational level, 

maternal pre-pregnancy BMI (based on measured height at recruitment and pre-pregnancy 

self-reported weight (kg/m2)), total energy intake in pregnancy, weight gain during pregnancy 

(extracted from  prenatal visit records), maternal physical activity during pregnancy, 

gestational diabetes, smoking during pregnancy, maternal age at delivery, breastfeeding 

duration, child birth weight, child sex, rapid growth from birth to 6 months, and child age at 

anthropometry measurements.  
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Some individuals had missing values in covariables and multiple imputation was performed 

using chained equations, 20 completed data sets were generated and analyzed by using the 

standard combination rules for multiple imputations25. 

 

Statistical analysis 

Descriptive statistics were used to compare socio-demographic characteristics of mother and 

children included in our study by BMI category of children at age 4 years. Difference in 

categorical variables were assessed using the X2 test, difference in continuous variables were 

analysed by ANOVA.   

 

Simple and multiple linear regression models were used to estimate the β coefficients for the 

association between rMED in pregnancy ( expressed both in tertiles and as continuous 

variables per two-points increment) and BMI z-scores and WC of children at 4 years of age. 

Three models with different levels of adjustment were used. Only covariates which influenced 

the association between the exposure and outcome of interest were used for adjustment in the 

most adjusted model (model 3), following the backward stepwise method (p <0.2). Variables 

that were shown to be plausible mediators of the association in mediation analyses were not 

included in any of the studied models (i.e. breastfeeding, for models evaluating BMI z-scores 

and gestational diabetes, for models evaluating WC). Model 1 was a crude model for both 

outcomes, Model 2 was a minimally adjusted model and Model 3 was the fully adjusted 

model (the covariates included for each outcome in each model can be found in tables 2 and 

3).  

Logistic regression models were run to study the association between rMED and the odds of 

offspring having overweight (including obesity) (BMIz-score≥85th percentile) and to have 

abdominal obesity (WC>90th percentile) at 4 years of age.  
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To assess heterogeneity among regions in the association between rMED and BMI z-score 

and the WC of offspring at 4 years of age, region-specific estimates were calculated by using 

general linear models and random-effect meta-analyses (I2) was used to pool the estimates.  

Models were also stratified by child sex, maternal pre-pregnancy BMI, smoking status, 

maternal physical activity, social class, educational level and infant birth weight in order to 

evaluate the homogeneity of effects between these subgroups of a priori interest. The 

statistical significance of interaction terms involving the exposures and these stratification 

variables was assessed.  

As a sensitivity analysis we repeated all analyses using alternate Mediterranean Diet Score 

(aMED), another score of adherence of MD26 developed to be applied to the US population. 

We compared results defining overweight using weight-for-length age- and sex-specific z-

scores21, the IOTF criteria27, and abdominal obesity using waist-to-height ratio. We also 

repeated BMI models excluding Gipuzkoa region from the analyses. As complementary 

analysis we repeated all analyses further adjusting for child diet (rMED, fibre, and fruit and 

vegetable intake, in different models) measured at 4 years of age. However, effects estimates 

did not change substantially and therefore these are not shown in the paper.  

 

All statistical analyses were performed using the statistical package STATA 12.1 (Stata 

Corporation, College Station, TX). 
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RESULTS 

We compared characteristics between mothers included in the study and those lost to follow-

up; those lost to follow-up were younger and had lower social class and education level. 

The characteristics of mothers and offspring according to categories of weight status of 

children are shown in Table 1. In our sample 16.3% of the children were overweighed and 

12.4% were obese according the WHO criteria, and 14.2% overweighed and 5.7% obese 

according the IOTF27. Mothers of obese children had higher pre-pregnancy BMI on average. 

Further, overweight and obese children had higher birth weight on average compared to 

normal weight children. The prevalence of obesity was higher in the region of Asturias 

(14.3%) and lower in the region of Sabadell (9.9%). Prevalence of obesity was higher in boys 

whereas prevalence of overweight was higher in girls. 

Table 2 presents the association between maternal adherence to the MD in pregnancy, using 

rMED, and BMI z-score and WC at 4 years of age. The score rMED was not significantly 

associated with BMI z-score, in any of the studied models. There was an inverse association 

between the highest tertile of rMED and WC (β=-0.62; 95%CI:-1.10, -0.14; P for trend = 

0.009) and also between 2 units increase of rMED and WC (β=-0.18; 95%CI:-0.33, -0.03), in 

models 2 and 3.  We found no association between score rMED in pregnancy and odds of 

overweight; the observed inverse association between rMED and odds of abdominal obesity 

was not statistically significant (Table 3). 

Stratified analyses were run by different variables of interest. No evidence of effect 

modification in the associations between rMED and BMI z-score were observed after 

stratification selected variables (Table S1). 

All results were homogeneous among the four regions (I2=0.0%) (Figure S2 and S3).
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DISCUSSION 

In the present study, higher adherence to the MD in pregnancy was not clearly 

associated with BMI in 4-years old offspring, but it was modestly associated with lower 

waist circumference: children born of mothers with high adherence to the MD had a 

WC on average 0.6 cm smaller than children born to mothers with low adherence. 

While this difference in WC may seem small, it is similar to that reported in previous 

studies evaluating adherence to the MD and WC in other populations 28-30At this early 

age, we do not know if this difference is clinically relevant and will have an impact on 

future cardiometabolic outcomes; however these results add to the evidence that early 

life nutritional factors might have an influence on body composition in early childhood.    

To the best of our knowledge, no previous cohort study has evaluated the association 

between (Mediterranean) dietary patterns in pregnancy and childhood overweight and 

abdominal obesity risk. Previous human studies have focused on evaluating specific 

nutrients or foods, and results were mostly inconsistent. Maternal sugar and saturated 

fatty acid intakes were associated with offspring adiposity at 5 years of age9. Another 

study found no association between maternal macronutrient and energy intakes in 

pregnancy and offspring adiposity at 10 years of age7. Both maternal meat intake and 

protein intake were associated with adiposity in studies conducted in adolescents10. A 

few studies have evaluated the association between dietary patterns in pregnancy and 

birth outcomes, including birth weight and foetal birth restriction, potential risk factors 

for the obesity development later in life; however, results are also inconsistent. In a 

previous INMA study, diet quality measured with the Alternative Healthy Eating Index 

adapted for pregnancy was associated with a lower risk of delivering an infant with 

foetal growth restriction31. In another study that included INMA and a Greek birth 

cohort, higher adherence to the MD was associated with a lower risk of delivering a 
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fetal-growth-restricted infant, but only in the Spanish Mediterranean INMA regions 

(Sabadell and Valencia); no association was observed in the Spanish Atlantic regions 

(Asturias and Gipuzkoa) or the Greek cohort14. It was hypothesized that the existence of 

different MD patterns in the different geographic areas could explain the diverse 

associations observed. Degree of adherence to a Mediterranean dietary pattern in the 

first semester of pregnancy was associated with several features of intra-uterine growth 

in the Generation R birth cohort: women with low adherence had a lower placental 

weight and a lower birth weight32. Other studies conducted in the US, such as the 

Project Viva33, did not find significant associations between diet quality measures and 

birth weight characteristics. 

In this study, we observed no association between maternal diet in pregnancy and 

offspring overweight, but some evidence of an inverse association between diet quality 

in pregnancy and offspring waist circumference, a marker of abdominal obesity. As 

pointed out in different studies, maternal weight status seems to be the strongest 

predictor of obesity later in life4. Some animal experiments have argued that maternal 

obesity – as a consequence of a high-fat diet – but not a high-fat diet per se, is necessary 

to program obesity predisposition in the offspring5, 6. Also, studies in animals have 

observed that post-natal offspring diet seems to combine with prenatal maternal diet in 

exacerbating obesity risk5. In rodents the consumption of a western diet during lactation 

is particularly critical for the ability of a maternal western diet to cause obesity and 

associated metabolic consequences in childhood5. Also, it has been speculated that the 

effects of intrauterine over-nutrition are hard to detect early in childhood and may 

predominantly appear later in life. This hypothesis is supported by studies of offspring 

exposed to gestational diabetes, where it seems that this effect on childhood obesity 

becomes apparent from the age of 9-10 years but not earlier34. Finally, it may be 

possible that MD in pregnancy has a specific effect on programming body fat 
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distribution leading to a lower abdominal obesity risk without influencing general 

obesity. As observed in this cohort, children born of mothers with higher adherence to 

MD in pregnancy tend to show a lower WC. This is consistent with previous studies 

that shown that MD influence abdominal obesity independently of total body weight in 

adults and children28.      

This study has several limitations: diet was evaluated in pregnancy (both first and third 

trimester), but not during lactation, which might be a critical window of exposure to 

program later obesity risk. Nevertheless, results were similar using both first and third 

trimester dietary data, and it is unlikely that dietary patterns change drastically in 

lactation compared to third trimester35. Diet was evaluated using a food frequency 

questionnaire, subjected to measurement errors that may led to an attenuation of effect 

estimates. Energy adjusted dietary data was used in order to try to decrease 

measurement error. Overweight in children was evaluated using anthropometrical 

measurements at 4 years of age. It may be too early to detect any potential effect of diet 

on childhood obesity risk and hence further studies are needed at older ages. Also, other 

indicators of visceral fat accumulation, such as precise measurements of body 

composition would be necessary to confirm these findings. Finally, as in any 

observational study, residual confounding and selection bias cannot totally be ruled out.  

In this sense, there may be other postpartum unmeasured variables associated with the 

adherence to MD that may contribute to abdominal adiposity. 

The strengths of the present study include the use of a large population-based birth 

cohort study set up in several geographical areas of Spain and the prospective design. 

We used a validated FFQ17, and anthropometric indicators were measured and not self-

reported. We assessed several potential confounders and we also evaluated the potential 
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mediating effect of these mentioned variables. We also conducted several sensibility 

and effect modification analyses to test the robustness of our findings.  

In conclusion, our data suggests that MD during pregnancy is not associated with 

measures of overweight in 4 years old offspring, but is inversely associated with 

offspring waist circumference, a marker of abdominal obesity. Long term studies with a 

larger sample size, better measurements of body fat distribution, and biomarkers of 

cardio-metabolic risk are needed to disentangle the plausible effect of MD in pregnancy 

on visceral fat accumulation in childhood. 
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Table 1  Characteristics of mothers and children, by weight status of children at 4 years of age 

 
n= 1827 
 

Normal weight 
(n=1303, 71.3%) 

Overweight 
(n=298, 16.3 %) 

Obese 
(n=226, 12.4 %) 

P 

Child characteristics      
Sex (%)      

Male 941 73.5 12.8 13.7 0.000 
Female 886 69.0 20.1 10.9  

Age years (mean (s.d.)) 1827 4.4 (0.2) 4.4 (0.2) 4.4 (0.2) 0.268 
Region (%)      

Asturias 385 68.5 17.3 14.2 0.002 
Gipuzkoa 395 64.6 21.8 13.6  
Sabadell 474 77.1 13.0 9.9  
Valencia 563 73.1 14.5 12.4  

Birth weight (mean (s.d.)) 1794 3307.0 (403.2) 3423.4 (392.2) 3450.0 (362.5) 0.000 
Breastfeeding duration (%)      

0 weeks 259 73.7 14.7 11.6 0.686 
>0-16 weeks 437 74.1 14.4 11.5  
>16-24 weeks 286 71.0 16.8 12.2  
>24 weeks 812 69.4 17.4 13.2  

      
Maternal characteristics      
Age at delivery (mean (s.d.)) 1827 31.0 (4.1) 30.7 (4.1) 31.1 (4.0) 0.567 
Smoking in pregnancy (%)      

No cig/d 1493 71.9 16.2 11.9 0.233 
1-4 cig/d 110 62.7 17.3 20.0  
>4-7 cig/d 93 68.8 19.3 11.8  
>7 cig/d 100 74.0 13.0 13.0  

Social class (%)      
 I+II 441 73.9 16.1 10.0 0.289 
 III 507 72.4 15.8 11.8  
 IV+V 878 69.4 16.7 13.9  

Education level (%)      
Primary or less 383 69.2 17.8 13.0 0.376 
Secondary 762 71.0 15.4 13.6  
University 678 72.7 16.7 10.6  

Physical activity in pregnancy(%)      
Sedentary 131 71.8 13.7 14.5 0.213 
Little active 464 70.3 15.3 14.4  
Moderately active 736 70.4 16.6 13.0  
Quite-Very active 478 73.8 17.2 9.0  

Pre-pregnancy BMI (mean (s.d.)) 1827 23.1 (3.9) 24.1 (4.3) 25.9 (5.0) 0.000 
Pregnancy weight gain, kg (mean (s.d.)) 1776 13.7 (4.9) 13.6 (5.0) 14.4 (6.0) 0.119 

Pregnancy EI, kcal (mean (s.d.)) 1827 2074.4 (463.4) 2067.4 (431.3) 2024.8 (470.7) 0.325 
Diabetes (%)      

None 1340 70.6 16.7 12.7 0.691 
Impaired glucose tolerance  160 72.5 16.9 10.6  
Gestational DM  78 65.4 15.4 19.2  
DM before pregnancy 5 60.0 20.0 20.0  

rMED (mean(s.d.)) 1827 8.0 (2.6) 8.2 (2.6) 8.0 (2.4) 0.504 

Variables defined as: overweight:BMI >85th percentile - ≤95th percentile; obese: BMI >95th percentile of WHO reference. 

Abbreviations: BMI: body mass index; EI: Energy Intake; DM: diabetes mellitus. rMED: relative Mediterranean Diet Score. 
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Table 2 Association between maternal relative Mediterranean diet score in pregnancy and Body Mass Index (BMI, z-

score) and Waist Circumference (WC, cm) at 4 years of age. 

rMED  T1 T2 T3  2 units increase 

 Range: (1-7) (8-9) (10-15)   

   β  (95% CI) β  (95% CI) P for trend β  (95% CI) 

BMI1 

 (n=1827) 

      

 Model 1 Ref 0.00 (-0.11, 0.12) -0.01 (-0.13, 0.10) 0.827 0.01 (-0.03, 0.04) 

 Model 2 Ref -0.02 (-0.13, 0.10) -0.07 (-0.20, 0.05) 0.255 -0.01 (-0.05, 0.03) 

 Model 3 Ref -0.06 (-0.17, 0.05) -0.09 (-0.20, 0.02) 0.113 -0.02 (-0.06, 0.01) 

WC2 

(n=1398) 

      

 Model 1 Ref 0.13 (-0.42, 0.69) -0.05 (-0.53, -0.64) 0.806 0.12 (-0.07, 0.30) 

 Model 2 Ref -0.26(-0.73, 0.20) -0.57 (-1.07, -0.07) 0.024 -0.15 (-0.31, 0.00) 

 Model 3 Ref -0.34 (-0.78, 0.11) -0.62(-1.10, -0.14) 0.009 -0.18 (-0.33, -0.03) 

rMED: relative Mediterranean Diet Score: range from 1-15, in 3 tertiles, to define: low (T1), medium (T2) and high (T3) 

adherence to the Mediterranean diet.  

1Model 1: Crude model. General linear regressions with no adjustments.  

Model 2: General linear regressions adjusted for child sex, region, child age, maternal total energy intake. 

Model 3: General linear regressions adjusted for child sex, region, child age, maternal total energy intake, educational level, 

smoking status, maternal physical activity, maternal pre-pregnancy BMI, weight gain during pregnancy, gestational diabetes, 

child birth weight and rapid growth from birth to 6 months. 

2Model 1: Crude model General linear regressions with no adjustments. 

Model 2: General linear regressions adjusted for child sex, region, child age, maternal total energy intake and child height.  

Model 3: General linear regressions adjusted for child sex, region, child age, maternal total energy intake, child height, 

educational level, smoking status, maternal physical activity, maternal pre-pregnancy BMI, weight gain during pregnancy, 

child birth weight, rapid growth from birth to 6 months and breastfeeding duration. 

BMI: body mass index; CI: Confidence Interval; rMED: relative Mediterranean Diet Score; Waist Circumference 
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Table 3 Association between maternal relative Mediterranean diet score in pregnancy and odds of having overweight  and 

abdominal obesity at 4 years of age  

rMED  T1 T2 T3  2 units increase 

 Range: (1-7) (8-9) (10-15)   

   OR (CI) OR (CI) P for 

trend 

OR (CI) 

Overweight1       

(n=1827)   Model 1 Ref 1.06 (0.83, 1.35) 1.08 (0.85, 1.39) 0.506 1.04 (0.96, 1.12) 

 Model 2 Ref 0.99 (0.78, 1.28) 0.97 (0.75, 1.26) 0.833 1.00 (0.92, 1.09) 

 Model 3 Ref 0.88 (0.67, 1.15) 0.94 (0.71, 1.24) 0.596 0.98 (0.89, 1.07) 

Abdominal obesity2       

(n=1398)   Model 1 Ref 0.95 (0.63, 1.41) 0.82 (0.53, 1.27) 0.378 1.00 (0.87, 1.15) 

 Model 2 Ref 0.90 (0.58, 1.39) 0.62 (0.38, 1.02) 0.068 0.89 (0.48, 1.04) 

 Model 3 Ref 0.84 (0.53, 1.32) 0.62 (0.37, 1.03) 0.064 0.89 (0.76, 1.05) 

rMED: relative Mediterranean Diet Score: range from 1-15, in 3 tertiles, to define: low (T1), medium (T2) and high (T3) adherence to 

the Mediterranean diet. 

Variables defined as: general obesity: BMI >85th percentile of WHO reference; abdominal obesity: Waist Circumference> 90th 

percentile distribution of the sample.  

1Model 1: Crude model. Logistic regressions with no adjustments. 

Model 2: Logistic regressions adjusted for child sex, region, child age, maternal total energy intake. 

Model 3: Logistic regressions adjusted for child sex, region, child age, maternal total energy intake, educational level, smoking status, 

maternal physical activity, maternal pre-pregnancy BMI, weight gain during pregnancy, gestational diabetes, child birth weight and 

rapid growth from birth to 6 months. 

2Model 1: Crude model. Logistic regressions with no adjustments. 

Model 2: Logistic regressions adjusted for child sex, region, child age, maternal total energy intake and child height.  

Model 3: Logistic regressions adjusted for child sex, region, child age, maternal total energy intake, child height, educational level, 

smoking status, maternal physical activity, maternal pre-pregnancy BMI, weight gain during pregnancy, child birth weight, rapid 

growth from birth to 6 months and breastfeeding duration. 

CI: Confidence Interval; OR: odds ratio;  rMED: relative Mediterranean Diet Score. 

 


