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Abstract

Background: Parents are responsible not only for the genetic structure of their children, but also for passing onto
them their behaviours and attitudes toward life. The aim of this study was to analyse the connection between
school-age children’s obesity and that of their parents as well as between child obesity and parents’ educational
level, as a proxy indicator of the socio-economic status (SES) of families in Tuscany.

Methods: The children sample was selected from “OKkio alla Salute 2010” (a cross sectional survey carried out by
the Italian Institute of Health) and consisted of 1,751 (922 males and 855 females) 8-9 year-old school children.
Weight and height were measured by ad hoc trained personnel, and Body Mass Index (BMI) categories were
calculated using Cole et al's cut-off. Parents” weight, height and educational level were collected by a self-
administered questionnaire. The educational levels were classified as high, medium and low.

Results: The prevalence of obese children increased along the parents’ BMI category: from 1.4% for underweight
mothers to 30.3% for obese mothers and from 4% for under-normal-weight fathers to 23.9% for obese fathers (p <
0.001). An inverse relationship was observed between the parents’ educational level and child obesity, the lowest
educational level corresponding to the highest prevalence of obese children: 9.3% for mothers with a low
educational level compared to 5.8% for mothers with a high educational level (p = 0.15); similarly, the
corresponding prevalence for fathers was 9.5% compared to 4.5% (p = 0.03).

Conclusion: Parents’ obesity and the cultural resources of the family, particularly the father's, seem to influence the
prevalence of overweight and obesity in Tuscan children.

Keywords: childhood, obesity, underweight, parents?’? nutritional status, educational level

Background

The prevalence of childhood obesity is increasing rapidly
in industrialized nations. Childhood obesity can create
many complications at the cardiovascular, endocrine,
pulmonary, musculoskeletal and gastrointestinal levels,
as well as possible psycho-social consequences (poor self
esteem, depression, eating disorders) [1]. For this reason,
recent studies have focused on the possible causes and
risk factors associated with obesity in paediatric ages.
Obesity is known to be a multi-factorial disorder origi-
nating from the interaction of genetic and environmen-
tal factors; the accumulation of body fat is a very
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complex phenomenon regulated by a series of physiolo-
gical mechanisms, some of which are still unknown.
Therefore, the genetic factor in families seems to play
an important role in the risk of obesity for a child,
although it only partly explains the phenomenon [2-5].
Numerous studies have shown that the risk of becoming
obese is higher in children of obese parents [6-9]. Par-
ents are responsible not only for the genetic structure of
their children, but also for passing onto them their
behaviours and attitudes toward life. The lifestyle of the
family plays an important role in the nutritional and
behavioural choices of the child and this can be the
result of both social and economic factors, such as the
place of residence; the parents’ cultural level; the eco-
nomic assets of the family; and their income. It is well
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known that there is an inverse relationship between
socio-economic conditions and the health status of the
population in developed countries. In Italy, it has been
shown that people from a low socio-economic level are
subject to a higher risk of morbidity and mortality
[10,11]. A study by Mackenbach JP et al. showed that,
during the 1990s, in the six countries considered (Fin-
land, the Netherlands, Denmark, the United Kingdom,
Sweden and Italy), the differences in mortality rates
among population groups in high and low socio-eco-
nomic conditions were growing, compared with an over-
all reduction in mortality rates [12]. Studies have shown
an inverse relationship between children Body Mass
Index (BMI) and family educational level; in this con-
text, the parents’ educational level is one of the most
commonly used indicator [13-15].

In the context of the program “Gaining Health in Eur-
ope” launched by WHO-Europe in 2006, the first popu-
lation based nutritional surveillance system named
“OKkio alla Salute” was launched in Italy.

The aim of the present study is to focus on the risk
factors for obesity in paediatric age and, particularly, on
the possible association between parental and child obe-
sity and the influence that parents’ educational level
could exert on children’s weight status.

Methods

The protocol for the “Okkio alla Salute” survey devel-
oped by the National Institute of Health and reviewed
in collaboration with regional coordinators and mem-
bers of the technical committee is described elsewhere
[16].

In this study we will report data regarding the 2010
Tuscany Regional project. In our region, to guarantee
the maximum level of territorial coverage, all 12 Local
Health Units were invited, and all agreed to join, and
collaborate in, the project. Once enrolled, all 12 Local
Health Units met for an explanation of the protocol and
to arrange the operational formalities of the activities in
Tuscany.

Overall, opt-out consent was signed by 95.5% (1983
children) of the parents of the children enrolled in the
99 classes selected; 91.3% (1811 children) of all invited
children were present on the day of the study. After
data cleaning, 60 more children were discarded (34 out
of age range or with missing age); the remaining 88.3%
(1,751 children: 922 males and 855 females) out of all
enrolled children were analysed.

Students were selected by a stratified one-stage sample
with classes as clusters of students and primary stratifi-
cation by relative health district and municipality size.
The number of children to be enrolled was estimated
on the basis of an expected prevalence of overweight
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and obesity of 30%, a precision of 3% using a 95% confi-
dence intervals, and a design effect of 2 [16].

Specifically trained personnel using appropriate and
standardised instruments measured the children’s height
and weight. To measure the anthropometric values, we
followed the recommendations of the World Health
Organization [17].

We used electronic scales with a liquid crystal display
that measured every 100 grams of weight. Height was
measured with a portable stadiometer, with a precision
of 0.1 cm; exact decimal age was calculated from the
date of birth and day of measurement; BMI was then
calculated from weight and height, using the following
formula: weight (kg)/height (m?). BMI classes of the
children were set using the Cole et al. Method [18,19];
this allowed us to have specific cut-off points for males
and females at every age as recommended by the Inter-
national Obesity Task Force (IOTF). We thus obtained
six classes of BMI: thinness grades 3, 2, 1, normal
weight, overweight and obesity. According to the Cole’s
definition, the term “underweight” in children includes
thinness grades 3 and 2 (underweight group) while thin-
ness grade 1 and normal weight go into another class
(normal group) [19] as shows in table 1.

The weight, height and educational level of both parents
were recorded in a self-administered questionnaire.
Weight (kg) and height (m) were used for the calculation
of the BMI (kg/m?); the parents’ BMI classes (underweight,
normal weight, overweight or obese) were established
using international cut-off points for adults [17]. For 132
(7.4%) mothers and 202 (11.4%) fathers the BMI calcula-
tion was not possible due to lack of the necessary data.

Three levels of education were then established: high
(university degree), medium (secondary school diploma)
and low (middle school, elementary school or none).

Data were analyzed using SPSS (ver.16) and Epilnfo
(ver.3.5.1.). Descriptive statistics (e.g., mean, proportion,
standard deviation) were used to describe the character-
istics of the sample. The y>-test and y-test for trend
were used to explore the relationship between: a) chil-
dren’s BMI classes and parents’ BMI classes, b) chil-
dren’s BMI classes and parents’ educational level.

Table 1 Nutritional status of 8-9 year old school-children

No. % 1Co506
Underweight Thinness 3 6 03 0.06-0.63
Thinness 2 5 03 0.02-0.54
Normal Thinness 1 91 54 4.24-6.53
Normal 113 64.3 61.96-66.63
Overweight Pre-obese 387 218 19.73-23.92
Obese Obese 149 79 6.54-9.19
Total 1751 100
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The Kendall’s 1y, coefficient was used to calculate the
measure of association between children’s BMI classes
and parents’ BMI classes and children’s BMI classes and
their parents’ educational level.

The association between children’s obesity and their
parents’ educational level was estimated comparing the
Prevalence Ratios (PR), of children whose mothers and
fathers had a low educational level with that of children
born from mothers and fathers with a high educational
level.

All analyses were carried out using the C-Sample rou-
tines for complex survey design.

Results

Thanks to the participation of all the Local Health
Units, it was possible to produce a representative sample
of the population of 8/9-year-old Tuscan children. The
frequency of BMI values, BMI means + standard devia-
tion of children, mothers and fathers is described in
Figure 1. The prevalence of overweight and obesity in
children is 21.8% and 7.9% respectively (table 1).

Table 2 shows the distribution of the parents’ BMI
classes. It is evident that there are more overweight
(44.0%) and obese (8.3%) fathers compared to mothers
(17.3% and 4.1%). There is also a clear prevalence of
underweight mothers compared to fathers (5.0% vs.
0.4%).

If we relate the BMI class of the child with that of the
mother and father (table 3, 4) we observe, in both cases,
that the prevalence of obese children increases with
increasing parents’ BMI classes (p = 0.01). Furthermore,
the prevalence of obese children of obese mothers
(30.3%) is higher than that observed in children of obese
fathers (23.9%), but the difference is not statistically sig-
nificant (p = 0.3).

The weighted prevalence of obese children of mothers
with an excess of weight (overweight plus obese) is
16.7%, derived from raw data presented in tables 3,
while the corresponding value of children from fathers
with an excess of weight (table 4) is 10.8%; the differ-
ence results statistically significant (p = 0.006).

Most of the parents have a middle or secondary
school diploma; the most frequent level of education of
mothers and fathers is the secondary school diploma.
The percentage of mothers with a High School diploma
(49.5%) and with a University degree (18.6%) is higher
than that of fathers (41.1% and 14.4% respectively) (Fig-
ure 2).

The analysis of the relationship between the parents’
educational level and the BMI class of their children
(table 5) shows that the lowest percentage of obesity
(2.8%) and the highest percentage of normal-weight
(82.3%) correspond to the parents’ level of education
“Mother MEDIUM-father HIGH"; vice-versa, the highest
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percentage of obesity (10.6%) and one of the lowest per-
centage of normal-weight (66.3%) correspond to the par-
ents’ level of education “Mother LOW-father
MEDIUM”.

This data is also confirmed by the separate analysis for
the fathers’ and the mothers’ level of education (table 6,
7). It is thus evident that the prevalence of obese chil-
dren is inversely related to the educational level of
fathers. In fact, the percentage varies from the highest
value of 9.5% of obese children from fathers with a low
educational level to the lowest value of 4.5% of obese
children from fathers with a high educational level (p =
0.03); for mothers the inverse relationship is present
(from 9.3% to 5.8% respectively) but the difference is
not statistically significant (table 8).

When calculating the PR’s of obese children by the
parents’ educational level, from the data reported in
tables 7, we find that the PR of children whose mothers
have a low educational level, compared to children born
from mothers with a high educational level, is 1.6 (ICgys
0.93-2.69). The PR of children whose fathers have a low
educational level compared to children born from
fathers with a high educational level is 2.1 (ICgs9, 1.11-
4.11).

Conclusion

Parents’ obesity and the cultural resources of the family,
particularly the father’s, seem to influence the preva-
lence of overweight and obesity in Tuscan children.

Many studies in the field of obesity in school-aged
children have emphasized the role of the family. Parent’s
genetic and behaviour factors, which are, consciously or
unconsciously, transmitted to their children, are essen-
tial to explaining the nutritional status of these children
[20,21].

In the present study we should emphasise that weight
and height used to calculate the BMI, are directly mea-
sured in children while parents’ weight and height are
self-reported.

The parents’ obesity is certainly one of the most
important factors in favouring an increase of the chil-
dren’s weight and obesity [8,22]. In fact, the relationship
between the children and the parents’” BMI is significant.
The parents are also responsible for the quality and the
availability of food within the home and, for this reason,
if their food habits are incorrect those of their children
will follow [23]. A study by Wardle J. et al. [24] com-
pared the food and activity preferences and lifestyles of
children, independently of their BMI classes, from obese
and lean families. The results showed that: “Children
from the obese/overweight families had a higher prefer-
ence for fatty foods in a taste test, a lower liking for
vegetables, and a more ‘overeating-type’ eating style.
They also had a stronger preference for sedentary
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Figure 1 Frequency of children, mothers and fathers’ BMI values.
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Table 2 Distribution of parents’ BMI class

Father

Mother

95% ClI

%
0.36%
47.33%

% 95% ClI No.
5.05%
73.59%
17.3%

4.06%
100%

No.

BMI Class

0.05-0.68
44.3-50.3

3.8-6.2
71.1-76.1

78
1212
285

Underweight

743
692

Normalweight

41.3-46.6

43.99%
8.32%

15.2-194

Overweight

Obese
Total

6.8-9.8

135
1575

202/1777

70 3.0-5.1

1645
132/1777

100%

Missing
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Table 3 Children’s BMI class compared to mother’ BMI class
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CHILD
Underweight® Normalweight® (%) Overweight (%) Obese Total
(%) (%) No. (%)
MOTHER
Under-normal weight 08 742 20.0 50 1273 (100)
Overweight 04 56.1 299 13.6 279 (100)
Obese — 482 214 303 68 (100)
Total No. 1 1119 358 132 1620
Chi square for trend p=024 p < 0.001 p = 0.046 p < 0.001
Kendall's T p < 0.001
@ The underweight class include thinness 2 and 3.
® The Normal class include normal and thinness 1.
Table 4 Children’s BMI class compared to father’s BMI class
CHILD
Underweight® Normalweightb (%) Overweight (%) Obese Total
(%) (%) No. (%)
FATHER
Under-normal weight © 09 763 188 40 722 (100)
Overweight 03 67.1 242 83 680 (100)
Obese 0.9 511 24.1 239 133 (100)
Total No. 10 1062 338 125 1535
Chi square for trend p =028 p < 0.001 p =001 p < 0.001
Kendall's t, p < 0.001
@ The underweight class include thinness 2 and 3.
® The Normal class include normal and thinness 1.
€ The underweight class was linked to the normal weight class because numerically not significant
s N
A tather
Emather

Figure 2 Parents’ educational level.

MNone Elementary  Middie school Diploma Degree

Level of education
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Table 5 Distribution of children’s BMI by parents’ educational level

Children’s BMI class

Parents educational level No. Underweight Normalweight Overweight Obese
(%) (%) (%) (%)
Mother and father HIGH 126 02 72.8 218 52
Mother HIGH-father MEDIUM 125 —_ 66.6 275 59
Mother HIGH-father LOW 40 281 64.8 239 84
Mother MEDIUM-father HIGH 79 _ 82.3 14.8 2.8
Mother and father MEDIUM 402 0.07 68.8 24.6 6.5
Mother MEDIUM-father LOW 310 1.1 68.9 205 9.5
Mother LOW-father LOW 347 099 69.7 19.6 9.7
Mother LOW-father MEDIUM 118 0.96 66.3 222 106
Total 1563 0.63 69.5 220 7.8
p <0.001?

Mother low - father high (n = 16) are not included due to their low number.
@ Chi square (not considered underweight class)

activities, and spent more time in sedentary pastimes.
There were no differences in speed of eating or reported
frequency of intake of high-fat foods”.

The analysis of educational levels shows that there is
an inverse relationship between the parents’ educational
level (considered both together and separately) with
overweight and obesity in 8- to 9-year-old children in
Tuscany, similar to what has been found in other stu-
dies in Northern Italian pre-pubertal age children [15].
In particular, regarding the educational level, the influ-
ence of the father is stronger than that of the mother.
In fact, analysing the parents together, among the var-
ious combinations that support this assumption, one is
particularly evident; in the case of the mother at a med-
ium and the father at a high educational level, only 2.8%
of the children were obese, whilst in the opposite case,
with the father at a medium and the mother at a low
level, the percentage rose to 10.6%. If we evaluate the
parents’ educational levels separately, we find that
fathers have a stronger influence on the prevalence of
obesity in their children (PR of obesity in children born
from fathers with low educational level is 2.1; category

of reference: high educational level). These considera-
tions are coherent with previous studies on the associa-
tion between diet and physical activity with parent’s
social economic level.

It has been demonstrated that the diet of groups in a
low socio-economic level is characterized by cheap foods,
poor in nutrients and reach in high energy density (fats,
sugars, full cream milk, preserves, potatoes and cereals,
meat products) [25,26]; on the other hand, it has been
observed that the father’s educational level is directly
associated with sports activities in schoolchildren [27].

In conclusion, we can state that, beyond the genetic
predisposition in which the role of parents is clearly
identifiable, it is possible, at least in Tuscany Region,
that the family’s low educational level, both in terms of
economic and cultural resources, prevalently of the
father, favours the increase of weight in school-age
children.

Furthermore, it can be hypothesized, certainly after
additional analyses, that parents’ obesity and family SES
can be utilized as potential predictors for a child becom-
ing obese and remaining so over time.

Table 6 Relationship between children’s BMI class and father’ educational level

CHILD
Educational level Underweight Normalweight Overweight Obese Total
(%) (%) (%) (%) No. (%)
FATHER
Low 1.1 69.4 20.0 9.5 704 (100)
Medium 0.2 68.0 24.7 7.1 653 (100)
High 0.1 755 199 45 223 (100)
Total No. 10 1087 352 131 1580
Chi square for trend p =003 p =007 p=012 p =003
Kendall's 1, p=0012
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Table 7 Relationship between children’s BMI class and mother’ educational level

CHILD
Educational level Underweight Normalweight Overweight Obese Total
(%) (%) (%) (%) No. (%)
MOTHER
Low 08 69.1 20.8 9.3 534 (100)
Medium 0.6 70.0 219 7.5 837 (100)
High 05 69.8 239 58 298 (100)
Total No. 1 1147 371 140 1669 (100)
Chi square for trend p =076 p =093 p =059 p =015
Kendall's 1 p =019

Following the previous considerations We would like
to point out that the target population to be firstly
involved in health promotion and education programs
should be the families with a low educational level.

Acknowledgements

This project was supported by grants from the Region of Tuscany
(Resolution No. 800 of 13/10/2008 Gaining Health in Tuscany: facilitating
healthy choices).

The authors wish to thank the Authorities of the Regional Health System,
the Local Health Units and the Schools for their permission to measure and
weigh the children in their districts.

Many thanks also are addressed to the teachers and the health personnel
for their collaboration to the project.

We want to reserve a special mention to the children and families who
participated in the project.

Authors’ contributions

GL wrote the manuscript and organized the data collection; AP performed
statistical analyses; VP collaborated to organize the data collection and input;
MVG collaborated to the outline of the study, and to the final review of the
manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 28 March 2011 Accepted: 19 July 2011
Published: 19 July 2011

References

1. Ebbeling CB, Pawlak DB, Ludwig DS: Childhood obesity: public-health
crisis, common sense cure. Lancet 2002, 360:473-82.

2. Clement K, Vaisse C, Lahlou N, Cabrol S, Pelloux V, Cassuto D,

Gourmelen M, Dina C, Chambaz J, Lacorte JM, Basdevant A, Bougneres P,
Lebouc Y, Froguel P, Guy-Grand B: A Mutation in the human leptin
receptor gene causes obesity and pituitary dysfunction. Nature 1998,
392:398-401.

3. Montague CT, Farooqi IS, Whitehead JP, Soos MA, Rau H, Wareham NJ,
Sewter CP, Digby JE, Mohammed SN, Hurst JA, Cheetham CH, Earley AR,
Barnett AH, Prins JB, O'Rahilly S: Congenital leptin deficiency is associated
with severe early-onset obesity in humans. Nature 1997, 387:903-8.

4. Farooqi IS, O'Rahilly S: Recent advances in the genetics of severe
childhood obesity. Arch Dis Child 2000, 83:31-4.

5. Rankinen T, Perusse L, Weisnagel SJ, Snyder EE, Chagnon YC, Bouchard C:
The human obesity gene map: the 2001 update. Obes Res 2002,
10:196-243.

6. Lissau-Lund-Sorensen |, Sorensen TI: Prospective study of the influence of
social factors in childhood on risk of overweight in young adulthood. Int
J Obes Relat Metab Disord 1992, 16:169-75.

7. Maffeis C, Micciolo R, Must A, Zaffanello M, Pinelli L: Parental and perinatal
factors associated with childhood obesity in north-east Italy. Int J Obes
Relat Metab Disord 1994, 18:301-5.

20.

21,

22.

23.

24.

25.

26.

Maffeis C, Talamini G, Tato L: Influence of diet, physical activity and
parents’ obesity on children’s adiposity: a four-year longitudinal study.
Int J Obes Relat Metab Disord 1998, 22:758-64.

Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH: Predicting obesity
in young adulthood from childhood and parental obesity. N Engl J Med
1997, 337:869-73.

Costa G, Faggiano F: L'equita nella salute in Italia. Franco Angeli: Milano;
1994.

Faggiano F, Renga G, Versino E: Determinants of social inequalities in
health in Italy. Ann g 2000, 12:67-74.

Mackenbach JP, Bos V, Andersen O, Cardano M, Costa G, Harding S, Reid A,
Hemstrom O, Valkonen T, Kunst AE: Widening socioeconomic inequalities in
mortality in six Western European countries. Int J Epidemiol 2003, 32:830-7.
Langnase K, Mast M, Muller MJ: Social class differences in overweight of
prepubertal children in northwest Germany. Int J Obes Relat Metab Disord
2002, 26:566-72.

Kimm SY, Obarzanek E, Barton BA, Aston CE, Similo SL, Morrison JA,

Sabry ZI, Schreiber GB, McMahon RP: Race, socioeconomic status, and
obesity in 9- to 10-year-old girls: the NHLBI Growth and Health Study.
Ann Epidemiol 1996, 6:266-75.

Gnavi R, Spagnoli TD, Galotto C, Pugliese E, Carta A, Cesari L:
Socioeconomic status, overweight and obesity in prepuberal children: a
study in an area of Northern Italy. Fur J Epidemiol 2000, 16:797-803.
Binkin N, Fontana G, Lamberti A, Cattaneo C, Baglio G, Perra A, Spinelli A: A
national survey of the prevalence of childhood pre-obese and obesity in
Italy. Obesity reviews 2010.

World Health Organization: Physical status: the use and interpretation of
anthropometry. Report of a WHO Export Committee. World Health Organ
Tech Rep Ser 1995, 854:1-452.

Cole TJ, Bellizzi MC, Flegal KM, Dietz WH: Establishing a standard
definition for child overweight and obesity worldwide: international
survey. BMJ 2000, 320(7244):1240-3.

Cole TJ, Flegal KM, Nicholls D, Jackson AA: Body mass index cut offs to
define thinness in children and adolescents: international survey. BMJ
2007, 335:194-7.

Vereecken C, Maes E: Influence of mother’s educational level on food
parenting practices and food habits of young children. Appetite 2004,
43:93-103.

Cribb V, Jones LR, Rogers |, Ness A, Emmett P: Is maternal education level
associated with diet in 10-year-old children? Public Health Nutrition 2011,
181-12.

Ravussin E, Swinburn BA: Pathophysiology of obesity. Lancet 1992,
340:404-8.

Klesges RC, Stein RJ, Eck LH, Isbell TR, Klesges LM: Parental influence on
food selection in young children and its relationships to childhood
obesity. Am J Clin Nutr 1991, 53:859-64.

Wardle J, Guthrie C, Sanderson S, Birch L, Plomin R: Food and activity
preferences in children of lean and obese parents. Int J Obes Relat Metab
Disord 2001, 25:971-7.

James WP, Nelson M, Ralph A, Leather S: Socioeconomic determinants of
health. The contribution of nutrition to inequalities in health. BMJ 1997,
314:1545-9.

Irala-Estevez JD, Groth M, Johansson L, Oltersdorf U, Prattala R, Martinez-
Gonzalez MA: A systematic review of socio-economic differences in food


http://www.ncbi.nlm.nih.gov/pubmed/12241736?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12241736?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9537324?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9537324?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9202122?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9202122?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10868996?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10868996?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11886943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1317825?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1317825?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8061723?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8061723?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9725635?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9725635?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9302300?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9302300?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10900756?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10900756?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14559760?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14559760?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12075585?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12075585?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8876836?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8876836?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11297221?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11297221?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8594834?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8594834?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17591624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17591624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15262022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15262022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1353565?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2008864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2008864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2008864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11443494?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11443494?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9183207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9183207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11002383?dopt=Abstract

Lazzeri et al. Nutrition Journal 2011, 10:76 Page 8 of 8
http://www.nutritionj.com/content/10/1/76

habits in Europe: consumption of fruit and vegetables. Eur J Clin Nutr
2000, 54:706-14.

27.  Guillaume M, Lapidus L, Lambert A: Obesity and nutrition in children. The
Belgian Luxembourg Child Study IV. Eur J Clin Nutr 1998, 52:323-8.

doi:10.1186/1475-2891-10-76

Cite this article as: Lazzeri et al.: Relationship between 8/9-yr-old school
children BMI, parents’ BMI and educational level: a cross sectional
survey. Nutrition Journal 2011 10:76.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVied Central



http://www.ncbi.nlm.nih.gov/pubmed/11002383?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9630381?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9630381?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Conclusion
	Acknowledgements
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


