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Abstract 

Background. During pregnancy, maternal dietary patterns play a critical role in determining maternal and 
new-born health. Recent evidence highlighted the influence of either social determinants and lifestyles on 
the adherence to different dietary patterns.
Study Design. In this cross-sectional analysis, we evaluated the association of social determinants and 
lifestyles with maternal dietary patterns in the “Mother & Child” cohort, a prospective study that enrols 
mother-child pairs from Catania, Italy.
Methods. Dietary patterns were derived using Food Frequency Questionnaire and Principal Component 
Analysis. Logistic regression models were used to evaluate the association between socio-demographic 
factors (i.e., age, educational level and employment status), lifestyles (i.e., smoking status, body mass index, 
use of folic acid, multivitamin and multi-mineral supplements) and dietary patterns.
Results. Overall, 332 women were enrolled and the following dietary patterns were derived: the “western” 
dietary pattern, characterized by high intake of red meat, fries, dipping sauces, salty snacks and alcoho-
lic drinks; the second one, named “prudent”, characterized by high intake of potatoes, raw and cooked 
vegetables, legumes, rice and soup. Multivariable analysis showed that young age, low educational level 
and smoking were positively associated with the adherence to the western dietary pattern. In contrast, pre-
gestational body mass index was negatively associated with the adherence to the prudent dietary pattern. 
Conclusions. Our results raise the need of strategies for promoting healthy dietary habits among women 
in their reproductive age, which might also help control their body weight before and during pregnancy. 
These strategies should be prioritized to young women of low educational level, who generally share other 
unhealthy behaviours.

Introduction

Nutrition in women of childbearing age 
plays a critical role in determining maternal 
and infant health. During the preconception, 
perinatal and breastfeeding periods, a well-
balanced diet, which supplies the body with 

the right amount of nutrients, is essential 
for promoting optimal fetal and neonatal 
development (1, 2). In contrast, unhealthy 
food choices - for instance, a low-energy 
and low-protein diet with inadequate 
nutrient intakes - lead to maternal nutrient 
deficiencies and infant low birth weight 
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(LBW) (3, 4). Given the importance of 
this issue, previous studies investigated 
the relationships of socio-demographic 
factors and other lifestyles with dietary 
intakes of foods and nutrients in women of 
childbearing age (5-11). Accordingly, most 
of the current nutritional recommendations 
against adverse pregnancy outcomes concern 
specific foods, food groups or nutrients (6). 
Although scientifically and physiologically 
relevant, the single food/nutrient approach 
is inadequate to explain several dietary 
effects on health, since it does not reflect 
the manner in which most individuals select 
and consume foods. Preventive strategies 
tackling the risk of adverse pregnancy 
outcomes in women of childbearing age 
should be based on the promotion of healthy 
dietary patterns, rather than on single 
nutrients or food groups. This is pushing 
the research towards the understanding 
of the joint contributions and interactions 
of foods that characterize specific dietary 
patterns. Dietary patterns can be identified 
by a priori methods, which explore the data 
using predefined combinations of foods in 
a dietary index, such as the Mediterranean 
diet score or the healthy eating index (12). 
A posteriori approaches, instead, explore the 
available data post hoc by either cluster or 
factor analysis, producing dietary patterns 
in which nutritional variables are reduced to 
a smaller number of variables (12). Among 
these, principal component analysis (PCA) 
is a frequently used exploratory method to 
derive dietary patterns in a population (13). 
Dietary and food pattern variables are based 
on the correlation matrix of the original 
food variables and individuals receive a 
factor score for each of the derived factors. 
This method reflects food components 
interactions and improves the capacity to 
investigate the effects of diet on health (13). 
In general, elderly and wealthy people lead a 
healthier lifestyle than their counterpart (14, 
15). Similarly, non-smokers follow dietary 
recommendations better than smokers (11). 

Despite of recommendations, maternal 
dietary habits seem to be influenced by 
socio-demographic and behavioral factors 
(i.e., socio-economic status, educational 
level, employment status and smoking 
habits) similar to general populations (7, 
10, 14, 16). Mounting evidence showed 
that maternal food choices are affected by 
age, educational level and smoking habits 
in several populations (5-11). The latter, 
along with parity and body mass index 
(BMI), have been also associated with the 
use of supplements in European populations 
(17). Although this topic of research has 
been already addressed by previous studies 
worldwide, a posteriori dietary patterns 
have been also used as a proxy for a variety 
of factors that influence how individuals 
consume foods, including social, cultural 
and financial contributors (8, 18, 19). To 
our knowledge, current findings from the 
Mediterranean populations are scarce, 
raising the need of robust evidence for 
both Public Health professionals and the 
scientific community. In this cross-sectional 
analysis, we evaluated the association of 
social determinants and lifestyles with 
maternal dietary patterns in the “Mamma & 
Bambino” cohort, an ongoing prospective 
study that recruits mother-child pairs from 
Catania, Italy.

Materials and methods

Study design
The “Mamma & Bambino” (“Mother 

& Child”, in English) study is an ongoing 
prospective cohort that recruits pregnant 
women referred to the Azienda Ospedaliera 
Universi tar ia  “Pol ic l inico-Vit tor io 
Emanuele” (Catania, Italy) for the prenatal 
genetic counselling. Extended information 
about study design and protocols can be 
found at http://www.birthcohorts.net and 
elsewhere (20). The study protocol was 
approved by the ethics committee of the 
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involved Institution (CE Catania 2; Prot. 
N. 227/BE and 275/BE) and performed 
according to the Declaration of Helsinki. 
All women were fully informed of the 
purpose and procedures and gave written 
informed consent. To date, the “Mamma & 
Bambino” cohort has recruited 332 mothers 
without pre-existing medical conditions (i.e., 
autoimmune and/or chronic diseases) and/or 
pregnancy complications (i.e., preeclampsia, 
gestational hypertension and diabetes). 

Assessment of socio-demographic and life-
style characteristics

An ad hoc questionnaire was administered 
by trained epidemiologists to collect data 
on socio-demographic characteristics, 
lifestyle factors and the use of supplements. 
Education was categorized as low–medium 
(≤8 years of school) or high educational 
level (>8 years of school). With regard to 
employment status, mothers were classified 
as employed (including full-time and part-
time workers) or unemployed (including 
students and housewives). Women were also 
classified as current smokers or non-smokers 
(including former smokers). Self-reported 
maternal pre-pregnancy weight and height 
were collected at the recruitment and pre-
pregnancy BMI was calculated as weight 
in kilograms divided by height in meters 
squared, according to the World Health 
Organization criteria (21). Women were also 
asked to report their habitual use of folic 
acid, multi-vitamin and/or multi-mineral 
supplements.

Dietary data assessment
Dietary data, referred to the month 

preceding the recruitment, were obtained by 
a 95-item semi-quantitative Food Frequency 
Questionnaire (FFQ) (2, 22). For each food 
item, women reported the frequency of 
consumption (i.e. twelve categories from 
“almost never” to “two or more times a day”) 
and portion size (i.e. small, medium, and 
large using an indicative photograph atlas). 

Dietary data were further converted into 
monthly and daily food intakes, multiplying 
the frequency of consumption for the portion 
size (g). Total energy intake was calculated 
using the table of food composition of the 
US Department of Agriculture (http://ndb.
nal.usda.gov/), adapted to the typical Italian 
food consumption and food intakes were 
adjusted for total energy intake using the 
residual method (23).

Principal component analysis
PCA is one of the most commonly used 

exploratory method to derive dietary patterns 
(13), which are derived on the basis of the 
correlation matrix of predefined food groups. 
Based on the similarity of nutrient profiles or 
culinary usage, we first classified the 95 FFQ 
food items into 39 predefined food groups; 
individual food items were maintained if 
they constituted a distinct item on their own 
(e.g., eggs, pizza, coffee or tea, etc.) or if they 
characterized a particular dietary pattern 
(e.g., wine, alcoholic drinks, and fries, etc.). 
A posteriori dietary patterns were derived 
using the PCA followed by Varimax rotation 
on energy-adjusted food intakes, as described 
elsewhere (22, 24). The number of dietary 
patterns to retain was determined according 
to scree plot examination, eigenvalues 
>2.0 and interpretability. Factor loadings 
with an absolute value ≥0.25 were used to 
define food groups that characterized each 
dietary pattern. Women received a factor 
score for each of the derived factor, that 
indicated their adherence to each dietary 
pattern. Factor scores were calculated as 
the sum of products between the energy-
adjusted food group intakes and their factor 
loadings. Adherence to each dietary pattern 
was classified as low (1st tertile), medium 
(2nd tertile) and high (3rd tertile) adherence, 
based on the distribution of factor scores. 

Statistical analysis
Descriptive statistics were used to 

characterize the population characteristics 
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using frequency, median and interquartile 
range (IQR). Prior to analysis, the normal 
distribution of continuous variables was 
checked using the Kolmogorov-Smirnov 
test. Skewed variables (i.e., age and pre-
gestational BMI) were compared using 
the Kruskal-Wallis test for comparisons 
between three groups. Categorical variables 
(i.e., educational level, employment 
status, smoking status, use of folic acid 
supplements and use of multi-vitamin 
and/or multi-mineral supplements) were 
compared using Chi-squared test. Logistic 
regression models were used to investigate 
the association of population characteristics 
(i.e., age, education level, employment 
status, smoking, pre-gestational BMI, use 
of folic acid supplements and use of multi-
vitamin and/or multi-mineral supplements) 
with high adherence to each dietary 
pattern (3rd tertile vs. 1st and 2nd tertiles). 

Statistical analyses were performed using 
SPSS software (version 22.0, SPSS, 
Chicago, IL, USA) and all p-values < 0.05 
were considered statistically significant.

Results

Population characteristics
The current cross-sectional study analysed 

332 women of the “Mamma & Bambino” 
cohort (median age: 37 years; range: 15-50 
years), recruited at a median gestational 
age of 16 weeks (range: 4-20 weeks). In 
general, 19.3% and 41.9% women were 
less-educated and unemployed, respectively, 
whereas 20.3% of them were current 
smokers. According to pre-gestational 
BMI (median: 22.7 Kg/m2), women were 
classified as underweight (6.9%), normal 
weight (66.5%), overweight (17.2%) or 

Figure 1- Radar graph of factor loadings characterizing each dietary pattern 
Red line represents the distribution of factor loadings related to the western dietary pattern. Green line represents the 
distribution of factor loadings related to the prudent dietary pattern.
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obese (9.4%). While the majority of women 
used folic acid supplements (94.9%), nearly 
39.1% reported the use of multi-vitamin or 
multi-mineral supplements.

Dietary patterns
We derived two dietary patterns with 

eigenvalues >2.0 that explained 15.6% of 
total variance among the 39 food groups. 
Figure 1 shows factor loadings retained 
to characterize each dietary pattern: the 
first dietary pattern, named “western”, was 
characterized by high intake of red meat, 
fries, dipping sauces, salty snacks and 
alcoholic drinks; the second dietary pattern, 
named “prudent”, was characterized by 
high intake of potatoes, raw and cooked 
vegetables, legumes, rice and soup.

The association of socio-demographic 
characteristics and lifestyle with dietary 
patterns 

Table 1 displays that women with 
high adherence to the western dietary 
pattern were younger and less-educated, 
compared with those who reported low or 
medium adherence (p <0.001 and p = 0.022, 
respectively). In contrast, the high adherence 
to the prudent dietary pattern was associated 
with higher folic acid supplementation and 
lower pre-gestational BMI than low or 
medium adherence (p = 0.033 and p = 0.019, 
respectively). Results from the logistic 
regression model (Table 2) confirmed that 
high adherence to the western dietary pattern 
was negatively associated with age (OR = 
0.885; 95%CI =  0.829-0.945; p = 0.001) 

Table 1 - Characteristics of study population by adherence to dietary patterns

Population
characteristics

Western dietary pattern Prudent dietary pattern

1°tertile 2°tertile 3°tertile p-value 1°tertile 2°tertile 3°tertile p-value

Age, years* 38.0
(4.0)

38.0
(4.0)

36.0
(4.0)

<0.001
38.0
(4.0)

37.0
(4.0)

37.0
(4.0)

0.675

Gestational age,
weeks*

14.7
(4.0)

16.0
(5.0)

16.0
(5.0)

0.777
16.0
(2)

16.0
(4.0)

15.0
(5.0)

0.001

Educational level,
% of low-medium

20.0% 11.7% 26.4% 0.022 22.7% 19.8% 15.5% 0.389

Employment status,
% of unemployed

40.9% 36.9% 47.3% 0.291 42.7% 39.6% 42.7% 0.865

Smoking status,
% of current smokers

20.9% 18.0% 22.2% 0.731 20.9% 18.0% 22.2% 0.731

Use of folic acid
supplements,
% of users 

94.5% 95.5% 94.5% 0.972 91.8% 93.6% 99.1% 0.033

Use of multi-vitamins
or multi-minerals,
% of users

40.7% 35.1% 40.9% 0.606 38.5% 32.4% 45.9% 0.123

Pre-gestational BMI,
kg/m2*

22.5
(4.9)

22.7
(5.1)

22.9
(5.2)

0.704
23.0
(5.1)

23.2
(4.7)

21.9
(4.8)

0.019

Pre-gestational BMI, WHO categories

Underweight 7.3% 7.2% 6.4%

0.687

5.5% 8.1% 7.3%

0.575
Normal weight 63.6% 69.4% 66.1% 64.5% 65.8% 68.6%

Overweight 17.3% 13.5% 21.1% 20.9% 13.5% 17.4%

Obese 11.8% 9.9% 6.4% 9.1% 12.6% 6.4%

*Results are reported as median (Interquartile range)
Significant p-values are in bold font
Abbreviations: BMI, body mass index; WHO, World Health Organization
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and positively with low educational level and 
smoking (OR=1.617; 95%CI= 1.006-3.374; 
p=0.047 and OR=1.812; 95%CI= 1.004-
3.269; p=0.048, respectively). In contrast, 
we confirmed a negative association between 
pre-gestational BMI and the prudent dietary 
pattern (OR= 0.920; 95%CI= 0.865-0.978; 
p=0.007). However, no associations of 
socio-demographic characteristics and 
lifestyles with the prudent dietary pattern 
were evident. 

Discussion

To our knowledge, the present study 
is the first evaluating the relationships 
between a posteriori dietary patterns, social 
determinants and lifestyles in pregnant 
women from the Mediterranean area. We 
identified two dietary patterns in pregnant 
women from the “Mamma & Bambino” 
cohort, an ongoing prospective study 
exploring the effect of preconception, 
perinatal and early life exposure on maternal 
and infant health (25-29). The first dietary 
pattern - named “western” - was characterized 
by high intake of red meat, junk foods and 
alcoholic drinks; the second one - named 
“prudent” according to the well-accepted 
term in this field of research (22, 24) - was 

rich in vegetables. These dietary patterns 
are consistent with those described by 
Chen et al. in a recent review of studies on 
the relationship between maternal dietary 
patterns and pregnancy outcomes (30). 
Previous lines of evidence suggested that the 
high adherence to “western” dietary patterns 
was associated with adverse maternal and 
infant outcomes, including gestational 
diabetes mellitus (31), preterm birth (32) 
and reduced birth length (32). However, no 
associations with hypertension (33) and early 
foetal growth (34) have been established. 

In our cohort, young women with low 
educational level adhered more to the 
“western” dietary pattern. This partially 
supports previous evidence that healthy 
food choices are more common among old 
women with higher educational level (5, 
6), though we demonstrated no association 
of socio-demographic characteristics with 
the adherence to the “prudent” dietary 
pattern. Results from the ALSPAC and the 
CANDLE cohorts highlighted that healthy 
dietary patterns were positively associated 
with education level and age (8, 9), which in 
turn were negatively associated with dietary 
patterns rich in junk foods and meat in the 
DIPP study (10). These findings might be 
partially due to the fact that old women with 
high educational level are more concerned 

Table 2 - Logistic regression analysis of the association between population characteristics and high adherence to 
dietary patterns

Population characteristics Western Dietary Pattern Prudent Dietary Pattern

OR 95%CI p-value OR 95%CI p-value

Age (continuous) 0.885 0.829-0.945 0.001 1.011 0.951-1.076 0.718

Pre-gestational BMI (continuous) 1.002 0.950-1.056 0.947 0.920 0.865-0.978 0.007
Educational level (low-medium) 1.617 1.006-3.374 0.047 0.700 0.346-1.417 0.322

Employment status (unemployed) 1.066 0.635-1.792 0.808 1.358 0.812-2.271 0.243

Smoking status (current smokers) 1.812 1.004-3.269 0.048 1.224 0.662-2.263 0.519

Use of folic acid supplements (users) 0.917 0.422-1.996 0.828 0.351 0.095-1.302 0.118

Use of multivitamin supplements (users) 0.782 0.472-1.296 0.340 0.750 0.460-1.222 0.248

Significant p-values are in bold font
Abbreviations: BMI, body mass index
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about maternal and child health, and pay 
more attention to their dietary quality. 

In line with previous studies (11, 35), 
we also found differences in dietary habits 
between current and non-smokers. Of note, 
the adherence to the western dietary pattern 
was positively associated with smoking status, 
even adjusting for socio-demographic factors. 
Generally, non-smokers follow dietary 
recommendations better than smokers, while 
who smoke tend to have unhealthier dietary 
habits than former- or non-smokers (11). 
Although the reasons of different food choices 
between smokers and non-smokers are still 
unclear, there are two possible explanations: 
an attenuation of the senses of smell and 
taste due to smoking, and a more unhealthy 
lifestyle among smokers (36, 37). 

Overall, we highlight the relevance of 
investigating the relationships of dietary 
patterns, socio-demographic factors and 
lifestyles during the peri-conceptional period. 
However, our study has some limitations 
including the cross-sectional design, which 
does not allow us to demonstrate the 
causality of the relationships. Furthermore, 
dietary assessment was referred to the first 
month of gestation and we were not able 
to account for changes in maternal dietary 
habits during pregnancy. 

Finally, we cannot rule out the possibility 
of residual bias from unmeasured factors 
and confounders that might affect social 
determinants, lifestyles and maternal 
dietary patterns. To achieve the objectives 
of the “Mamma & Bambino” study, further 
research will be also directed to uncover 
the complex relationship between healthy/
unhealthy lifestyles and adverse outcomes 
in both mother and child, with a focus 
on the previously proposed role of gene-
diet interaction (2, 20, 38) and epigenetic 
mechanisms (26-29, 39, 40).

In conclusion, our results raise the need 
of strategies for the promotion of healthy 
dietary habits among women of reproductive 
age, which might help to control their body 

weight before and during pregnancy. These 
strategies should be targeted to young women 
of low educational level, who generally share 
other unhealthy behaviours. 

Riassunto

L’impatto dei determinanti sociali e degli stili di vita 
sui profili nutrizionali in gravidanza: evidenze dallo 
studio “Mamma & Bambino”

Introduzione. Durante la gravidanza, la dieta materna 
ricopre un ruolo critico sia per la salute delle madri stesse 
che dei nascituri. Recenti evidence hanno evidenziato 
l’influenza dei determinanti sociali e degli stili di vita 
sull’aderenza a diversi profili nutrizionali.

Disegno dello studio. In questo studio cross-sectional 
è stata valutata l’associazione tra determinanti sociali, 
stili di vita associati e profili nutrizionali materni nella 
coorte “Mamma & Bambino”, uno studio prospettico che 
arruole coppie mamma-bambino di Catania.

Metodi. I profili nutrizionali sono stati determinati 
mediante Food Frequency Questionnaire e Principal 
Component Analysis. Modelli di regressione logistica 
sono stati utilizzati per valutare l’associazione tra 
fattori socio-demografici (età, livello di istruzione e 
condizione lavorativa), stili di vita (abitudine al fumo, 
body mass index, uso di integratori di acido folico e/o 
multi-vitaminici) ed i profili nutrizionali.

Risultati. Sono state reclutate 332 donne ed identificati 
due profili nutrizionali così definiti: “occidentale”, caratte-
rizzato dal consumo di patatine fritte, salse, snack e carne 
rossa, liquori ed altri drink; “prudente”, caratterizzato dal 
consumo di legumi, minestrone, vegetali cotti e riso. L’ana-
lisi multivariata ha mostrato che la giovane età, un basso 
livello di istruzione e l’abitudine al fumo sono positivamente 
associati ad una maggiore aderenza al profilo “occidentale. 
Un minore body mass index, invece, è associato ad una 
maggiore aderenza al profilo “prudente”.

Conclusioni. I nostri risultati sottolineano la necessità 
di strategie per la promozione di abitudini alimentari sane 
tra le donne in età riproduttiva, che potrebbe aiutare il 
controllo del peso prima e nel corso della gravidanza. 
Queste strategie dovrebbero essere indirizzate soprattutto 
nei confronti delle donne giovani con un basso livello di 
istruzione, che generalmente mostrano uno stile di vita 
complessivamente poco sano.

References

1. Ramakrishnan U, Grant F, Goldenberg T, 
Zongrone A, Martorell R. Effect of women’s 



88 A. Maugeri et al.

nutrition before and during early pregnancy 
on maternal and infant outcomes: a systematic 
review. Paediatr Perinat Epidemiol 2012; 26 
(Suppl 1): 285-301.

2. Agodi A, Barchitta M, Valenti G, Marzagalli R, 
Frontini V, Marchese AE. Increase in the preva-
lence of the MTHFR 677 TT polymorphism in 
women born since 1959: potential implications 
for folate requirements. Eur J Clin Nutr 2011; 
65: 1302-8.

3. Grieger JA, Clifton VL. A review of the impact 
of dietary intakes in human pregnancy on infant 
birthweight. Nutrients 2014; 7: 153-78.

4. Purandare CN. Maternal nutritional deficiencies 
and interventions. J Obstet Gynaecol India 2012; 
62: 621-3.

5. de Castro MB, Freitas Vilela AA, de Oliveira AS, 
et al. Sociodemographic characteristics determi-
ne dietary pattern adherence during pregnancy. 
Public Health Nutr 2016; 19: 1245-51.

6. Teixeira JA, Castro TG, Grant CC, et al. Dietary 
patterns are influenced by socio-demographic 
conditions of women in childbearing age: a 
cohort study of pregnant women. BMC Public 
Health 2018; 18: 301.

7. Northstone K, Emmett PM, Rogers I. Dietary 
patterns in pregnancy and associations with 
nutrient intakes. Br J Nutr 2008; 99: 406-15.

8. Northstone K, Emmett P, Rogers I. Dietary 
patterns in pregnancy and associations with 
socio-demographic and lifestyle factors. Eur J 
Clin Nutr 2008; 62: 471-9.

9. Völgyi E, Carroll KN, Hare ME, et al. Dietary 
patterns in pregnancy and effects on nutrient in-
take in the Mid-South: the Conditions Affecting 
Neurocognitive Development and Learning in 
Early Childhood (CANDLE) study. Nutrients 
2013; 5: 1511-30.

10. Arkkola T, Uusitalo U, Kronberg-Kippilä C, 
et al. Seven distinct dietary patterns identified 
among pregnant Finnish women--associations 
with nutrient intake and sociodemographic 
factors. Public Health Nutr 2008; 11: 176-82.

11. Thompson RL, Margetts BM, Wood DA, Jack-
son AA. Cigarette smoking and food and nutrient 
intakes in relation to coronary heart disease. Nutr 
Res Rev 1992; 5: 131-52.

12. Hearty AP, Gibney MJ. Comparison of cluster 
and principal component analysis techniques to 
derive dietary patterns in Irish adults. Br J Nutr 
2009; 101: 598-608.

13. Cespedes EM, Hu FB. Dietary patterns: from 

nutritional epidemiologic analysis to national 
guidelines. Am J Clin Nutr 2015; 101: 899-
900.

14. Lenz A, Olinto MT, Dias-da-Costa JS, et al. So-
cioeconomic, demographic and lifestyle factors 
associated with dietary patterns of women living 
in Southern Brazil. Cad Saude Publica 2009; 25: 
1297-306.

15. Laaksonen M, Prättälä R, Helasoja V, Uutela A, 
Lahelma E. Income and health behaviours. Evi-
dence from monitoring surveys among Finnish 
adults. J Epidemiol Community Health 2003; 
57: 711-7.

16. Cucó G, Arija V, Iranzo R, Vilà J, Prieto MT, 
Fernández-Ballart J. Association of maternal 
protein intake before conception and throughout 
pregnancy with birth weight. Acta Obstet Gyne-
col Scand 2006; 85: 413-21.

17. Aronsson CA, Vehik K, Yang J, et al. Use of 
dietary supplements in pregnant women in rela-
tion to sociodemographic factors - a report from 
The Environmental Determinants of Diabetes in 
the Young (TEDDY) study. Public Health Nutr 
2013; 16: 1390-402.

18. Wall CR, Gammon CS, Bandara DK, Grant CC, 
Atatoa Carr PE, Morton SM. Dietary Patterns in 
Pregnancy in New Zealand-Influence of Mater-
nal Socio-Demographic, Health and Lifestyle 
Factors. Nutrients 2016; 8.

19. Jarman M, Mathe N, Ramazani F, et al. Dietary 
Patterns Prior to Pregnancy and Associations 
with Pregnancy Complications. Nutrients 2018; 
10.

20. Barchitta M, Maugeri A, La Rosa MC, et al. 
Single Nucleotide Polymorphisms in Vitamin 
D Receptor Gene Affect Birth Weight and the 
Risk of Preterm Birth: Results From the “Mam-
ma & Bambino” Cohort and A Meta-Analysis. 
Nutrients 2018; 10.

21. Eveleth PB, Andres R, Chumlea WC, et al. 
Uses and interpretation of anthropometry in the 
elderly for the assessment of physical status. 
Report to the Nutrition Unit of the World Health 
Organization: the Expert Subcommittee on the 
Use and Interpretation of Anthropometry in the 
Elderly. J Nutr Health Aging 1998; 2: 5-17.

22. Barchitta M, Maugeri A, Quattrocchi A, Agri-
foglio O, Scalisi A, Agodi A. The Association 
of Dietary Patterns with High-Risk Human Pa-
pillomavirus Infection and Cervical Cancer: A 
Cross-Sectional Study in Italy. Nutrients 2018; 
10.



89Determinants of maternal dietary patterns

23. Willett W, Stampfer MJ. Total energy intake: 
implications for epidemiologic analyses. Am J 
Epidemiol 1986; 124: 17-27.

24. Agodi A, Maugeri A, Kunzova S, et al. As-
sociation of Dietary Patterns with Metabolic 
Syndrome: Results from the Kardiovize Brno 
2030 Study. Nutrients 2018; 10.

25. Agodi A, Barchitta M, Quattrocchi A, Maugeri 
A, Vinciguerra M. DAPK1 Promoter Methyla-
tion and Cervical Cancer Risk: A Systematic 
Review and a Meta-Analysis. PLoS One 2015; 
10: e0135078.

26. Agodi A, Barchitta M, Quattrocchi A, et al. 
Low fruit consumption and folate deficiency 
are associated with LINE-1 hypomethylation in 
women of a cancer-free population. Genes Nutr 
2015; 10: 480.

27. Barchitta M, Quattrocchi A, Maugeri A, Vinci-
guerra M, Agodi A. LINE-1 hypomethylation 
in blood and tissue samples as an epigenetic 
marker for cancer risk: a systematic review and 
meta-analysis. PLoS One 2014; 9: e109478.

28. Barchitta M, Quattrocchi A, Maugeri A, et al. 
LINE-1 hypermethylation in white blood cell DNA 
is associated with high-grade cervical intraepithe-
lial neoplasia. BMC Cancer 2017; 17: 601.

29. Barchitta M, Maugeri A, Quattrocchi A, Agri-
foglio O, Agodi A. The Role of miRNAs as 
Biomarkers for Pregnancy Outcomes: A Com-
prehensive Review. Int J Genomics 2017; 2017: 
8067972.

30. Chen X, Zhao D, Mao X, Xia Y, Baker PN, 
Zhang H. Maternal Dietary Patterns and Pre-
gnancy Outcome. Nutrients 2016; 8.

31. Schoenaker DA, Soedamah-Muthu SS, Callaway 
LK, Mishra GD. Pre-pregnancy dietary patterns 
and risk of gestational diabetes mellitus: results 
from an Australian population-based prospective 
cohort study. Diabetologia 2015; 58: 2726-35.

32. Grieger JA, Grzeskowiak LE, Clifton VL. Pre-
conception dietary patterns in human pregnan-

cies are associated with preterm delivery. J Nutr 
2014; 144: 1075-80.

33. Schoenaker DA, Soedamah-Muthu SS, Callaway 
LK, Mishra GD. Prepregnancy dietary patterns 
and risk of developing hypertensive disorders 
of pregnancy: results from the Australian Lon-
gitudinal Study on Women’s Health. Am J Clin 
Nutr 2015; 102: 94-101.

34. Bouwland-Both MI, Steegers-Theunissen RP, 
Vujkovic M, et al. A periconceptional energy-
rich dietary pattern is associated with early fetal 
growth: the Generation R study. BJOG 2013; 
120: 435-45.

35. Nuttens MC, Romon M, Ruidavets JB, et al. 
Relationship between smoking and diet: the 
MONICA-France project. J Intern Med 1992; 
231: 349-56.

36. Wood DA, Riemersma RA, Butler S, et al. Lino-
leic and eicosapentaenoic acids in adipose tissue 
and platelets and risk of coronary heart disease. 
Lancet 1987; 1: 177-83.

37. Oliver MF. Cigarette smoking, polyunsaturated 
fats, linoleic acid, and coronary heart disease. 
Lancet 1989; 1: 1241-3.

38. Agodi A, Quattrocchi A, Maugeri A, Bar-
chitta M. The link between MTHFR C677T 
polymorphism, folate metabolism and global 
DNA methylation: A literature review. In: R. 
Evans, ed. Methylenetetrahydrofolate Reductase 
(MTHFR) in Health and Disease; 2015: 71-82.

39. Maugeri A, Barchitta M, Mazzone MG, Giuliano 
F, Basile G, Agodi A. Resveratrol Modulates 
SIRT1 and DNMT Functions and Restores 
LINE-1 Methylation Levels in ARPE-19 Cells 
under Oxidative Stress and Inflammation. Int J 
Mol Sci 2018; 20: 19(7).

40. Maugeri A, Mazzone MG, Giuliano F, et al. 
Curcumin modulates DNA methyltransfera-
ses functions in a cellular model of diabetic 
retinopathy. Oxid Med Cell Long 2018; 2018: 
5407482.

Corresponding Author: Prof. Antonella Agodi, Department of Medical and Surgical Sciences and Advanced Tech-
nologies “GF Ingrassia”, University of Catania, Via S. Sofia, 87, 95123 Catania, Italy
e-mail: agodia@unict.it


