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Abstract

Aims The study aims to assess the prevalence of obesity,

overweight and underweight in children enrolled in gov-

ernment primary schools (6–11 years of age) in the city of

Milan, Italy.

Methods One hundred and nine schools were randomly

selected for the study. A cross-sectional study was con-

ducted between March and June 2008. A survey was

conducted using 16,588 questionnaires completed by par-

ents. Anthropometric data (reported) of both parents and

children and information on levels of physical activity and

time children spent watching television (TV) were

obtained.

Results In the total sample, parents are predominantly

(75.0 %) of normal weight (M: 55.2 %; F: 79.1 %), 16.8 %

are overweight (M: 36.9 %; F: 12.6 %), 4.0 % are obese

(M: 6.6 %; F: 3.5 %) and 4.2 % are underweight (M:

1.3 %; F: 4.8 %). Among children, 68.7 % are of normal

weight (M: 68.2 %; F: 69.2 %), 14.7 % are overweight (M:

15.3 %; F: 14.2 %), 4 % are obese (M: 4.5 %; F: 3.4 %),

11.8 % are underweight (M: 11.2 %; F: 12.5 %) and 0.8 %

are severely thin (M: 0.9 %; F: 0.7 %). Children practice

physical activity once or twice/week (48.3 %), three to four

times/week (38.9 %) or five to seven times/week (8.9 %),

while 3.9 % of children do not do any exercise. Most

children (85.3 %) watch TV from 30 min to 2 h/day.

Conclusion Contrary to the reported national average, the

study shows the presence of only moderate levels of above-

average weight and obesity among children. However, it

remains important to monitor this phenomenon to raise

awareness and to design programs of prevention through-

out the country.

Keywords Obesity � Overweight � Underweight �
Children � Primary schools � Immigrants � Physical

activity � TV watching

Introduction

The prevalence of overweight in children has increased in

almost all countries for which data are available. Obesity

and overweight have increased worldwide and even more

dramatically in economically developed countries and in

urbanized populations [1]. The World Health Organization
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(WHO) has described obesity as the worst non-infectious

epidemic in history.

Obesity is a potentially serious disease because of its

impact on the physical and psychological health of chil-

dren; in addition, most obese children become obese adults.

In fact, more than half of the obese 6-year-old children

remain obese in adulthood, whereas only 10 % of children

of the same age and normal weight become obese in

adulthood [2]. Childhood overweight not only increases the

risk of obesity in adulthood, but is also the leading cause of

pediatric hypertension and is associated with type 2 dia-

betes mellitus [3].

Childhood overweight etiology includes modifiable and

non-modifiable risk factors [4]. The modifiable risk factors

include lack of regular exercise, high frequency of TV

watching, computer usage or usage of other screen media,

low parental educational level, non-working parents, over-

consumption of high-calorie foods, snacking while watch-

ing TV or doing homework and over-exposure to adver-

tisements of high-calorie foods [5, 6]. The common non-

modifiable cause of obesity is genetic disposition, and, in

particular, a greater risk of obesity exists among children

whose parents are overweight or obese [7]. Other influen-

tial factors are changes in the living conditions of children

and their families, urbanization and migration [8].

Interventions for reducing childhood obesity aimed at

modifiable risk factors have been extensively indicated in

the literature as key in reversing the detrimental health

effects impacting the children’s life quality [9].

In Italy, several surveys conducted both at the local and

regional levels have highlighted some geographical dif-

ferences in pediatric obesity levels [10, 11]. At the national

level, 24 % of 8- to 9-year-old children are overweight and

12 % are obese, according to IOTF criteria [12]. Above all,

the comparison between regions is difficult, because of

differences in methodology, in defining the cutoff points

and the incomplete geographic coverage.

Considering the geographic differences reported in the

emerging pediatric obesity levels in Italy, the aim of this

study is to investigate the prevalence of obesity and over-

weight in a sample of children enrolled in government

primary schools in the city of Milan, Italy, and to under-

stand better the modifiable risk factors related to this

prevalence, including sedentary lifestyle, demographic, and

socio-cultural and ethnic factors.

Subjects and methods

Subjects

The survey was carried out in all primary schools using the

service of ‘‘Milano Ristorazione’’ public catering service,

which is a provider of lunchtime meals, in March 2008.

The questionnaire was delivered to the students’ families

after the authorization of the Italian Department Educa-

tional School, presentation of the project by a letter of

information and upon approval of the Regional School of

Lombardia.

A total of 45,000 questionnaires were consigned to

children to be filled out by their parents. In this survey

design, initial units were represented by 147 primary

schools, but only 109 schools returned the questionnaires.

The final units were families with school-age children

(ages 6–11 years). A total of 23,275 questionnaires were

returned, of which only 16,588 were correctly completed

by parents and subsequently analyzed.

More than 1,300,000 Milanese inhabitants [13] are dis-

tributed over a territory divided into nine zones (Fig. 1).

Where it was possible to identify the number and the

incidence of foreign residents, 20.6 % of the families that

responded to the survey represented foreign residents.

The study involved about 47 % of the total population of

children in Milan enrolled in public primary schools during

the 2007–2008 scholastic year. In relation to all the chil-

dren in Milan, in both public and private schools, the report

referred to 36 % of the target population.

Survey method

The survey included the following information: parents’

and children’s data; the family structure and composition;

the level of parental education and employment; the par-

ents’ and children’s anthropometric measures; the fre-

quency of the children’s physical activity; and the parents’

and children’s TV watching habits.

Fig. 1 Zones of Milan, Source, www.comunedimilano.it
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Anthropometric measurements

Parents’ and children’s body mass index (BMI) was based

on the reported height and weight and calculated as weight

(kg)/height (m)2. Self-reported weight and height have

been described as being acceptable measurements for the

determination of BMI [14]. Categories for parental BMIs

were based on the World Health Organization guidelines:

underweight (\18.5), normal weight (18.5–24.9), over-

weight (25–29.9) and obese (C30.0) [1].

With reference to children’s BMI, the cutoff points for

‘overweight’ and ‘obese’ were sourced from Cole et al.

[15], and the cut-off points for ‘underweight’ were those

for children and adolescents sourced from Cole et al. [16].

BMI was calculated using specific classifications based on

sex and age.

Statistics

All analyses were performed using SPSS package for

Windows (v. 15). Frequency distributions and percentages

were generated for all variables and used for descriptive

purposes. To study the weights of each factor on the chil-

dren’s BMI, the differences were analyzed by applying the

Chi-square test. It was used to examine the relationships

among children’s BMI and children’s weekly physical

activity, parents’ educational level, children’s daily time

spent watching TV and parents’ BMI, respectively. A value

of p \ 0.05 was used to denote significant differences.

Results

Data were collected from 75 % of the schools using the

services of ‘‘Milano Ristorazione’’ public catering service.

The schools which showed adherence to the survey rep-

resented half of the primary school structures throughout

the territory of Milan. Among respondents, there was a

response rate of 50 %.

The sample comprised primarily of women (82.5 %),

while men represented only 17.5 %.

Most of the parents were in the age group between 30

and 50 years (94.2 %). Parents with one child contributed

26 %; parents with two, 53.5 %; parents with three,

16.3 %; and parents with more than three sons, only 4.2 %.

Larger families (three or more children) were mostly

attributable to foreign residents (29.0 vs. 19.8 %). Most of

the sample was married (81.6 %), 9 % reported being

divorced or separated, while the remaining portion of the

sample was unmarried. Most individuals in the sample

were employed (79.7 %), while 2.2 % were unemployed,

0.2 % retired, 4.7 % otherwise occupied and 12.9 % rep-

resented housewives. The collected data on educational

level reveal that 33.7 % of the sample earned a degree,

46.3 % had a high school diploma, 15.4 % had a middle

school diploma and 1.4 % of respondents had no educa-

tional qualifications.

In the sample, 83.6 % were Italians and 15.1 % for-

eigners. Of those reported as foreigners, 32 % were from

Asia, 22.4 % from Central and South America, 15.5 %

from a European country, 17.8 % from Africa and only

0.1 % from Oceania or were stateless.

According to parents’ BMI, 75 % were of normal

weight (M: 55.2 %; F: 79.1 %), 16.8 % were overweight

(M: 36.9 %; F: 12.6 %), 4.0 % were obese (M: 6.6 %; F:

3.5 %) and 4.2 % were underweight (M: 1.3 %; F: 4.8 %)

(data no show). Another difference existed between Italian

parents’ BMI and foreign resident parents’ BMI. The latter

showed a higher prevalence of overweight (25.8 %) and

obesity (6.2 %) and a lower prevalence of normal weight

65.9 % (Table 1). It also seems relevant to report that

among African people, 45.7 % were overweight and

10.8 % were obese. The survey reveals a stratification of

the BMI classes in relation to parents’ age and to the

geographic area of the families within the city. In Zone 1

(Fig. 1), which represents the historical center of Milan,

parents with BMI \18.5 appear frequently. Areas with a

higher prevalence of overweight and obesity are Zones 2, 6

Table 1 Parents’ BMI according to their nationality and gender

Italian Foreign

Total Male Female Total Male Female

n % n % n % n % n % n %

Underweight 615 4.6 28 1.3 587 5.2 54 2.1 7 1.1 47 2.4

Normal 10359 76.8 1200 56.2 9159 80.7 1716 65.9 322 51.8 1394 70.4

Overweight 2030 15.0 770 36.0 1260 11.1 672 25.8 248 39.9 424 21.4

Obese 485 3.6 138 6.5 347 3.1 161 6.2 45 7.2 116 5.9

Total 13489 100.0 2136 100.0 11353 100.0 2603 100.0 622 100.0 1981 100.0
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and 9, which are also the areas with the highest incidence

of foreign residents [13].

All parents have children (M: 50.3 %; F: 49.7 %)

between ages 6 and 10 years. According to the data on

height and weight reported by parents, the children’s BMI

are as follow: 68.7 % are of normal weight (M: 68.2 %; F:

69.2 %), 14.7 % are overweight (M: 15.3 %; F: 14.2 %),

4 % are obese (M: 4.5 %; F: 3.4 %), 11.8 % are under-

weight (M: 11.2 %; F: 12.5 %) and 0.8 % are severely thin

(M: 0.9 %; F: 0.7 %) (Table 2). A comparison of the BMI

of the children of Italians with those of foreign residents

shows an emergence of the same trend as that existing for

parents: the frequency of obesity among foreign resident

children is nearly three times that of Italian children (8.7

vs. 3.0 %). Even within normal-weight children, a notable

difference was observed (foreign vs. Italian: 60.5 vs.

70.3 %). The highest rates of overweight and obese chil-

dren were among families from Africa, Asia and both

Central and South America (Table 3).

A higher frequency of overweight and obesity was

shown among children within Zones 2, 4, 6 and 9, and the

lowest BMI was reported again within Zone 1.

Children’s BMI was correlated to parents’ BMI

(p \ 0.05) (Fig. 2), while an inverse correlation (p \ 0.05)

between children’s BMI and parents’ educational level

emerged (Fig. 3).

With respect to weekly physical activity, 48.3 % of

children were physically active once or twice/week,

38.9 % three to four times/week and 8.9 % five to seven

times/week, while 3.9 % did not do any exercise. Data

analyses showed that a low frequency of physical activity

for children corresponded with an increase in their BMI

(p \ 0.05) (Fig. 4).

With regard to daily screen usage time of children

during school days, parents stated that children spent half

an hour (23.0 %), 1 h (37.0 %), 2 h (25.3 %) or more than

2 h (10.7 %) watching TV; a small percentage of children

(4 %) never watched TV (Fig. 5). The children’s BMI

correlated with greater hours of daily TV watching

(p \ 0.05).

The last consideration was the high prevalence of

underweight (11.8 %) and severe thinness (0.8 %) among

children in the city of Milan. These data were in contrast

with that of the national average [17].

Discussion

Childhood obesity in Italy is distributed differentially

across the country (north, center and south), and the

prevalence in the south is twice that in the north [17].

Several surveys, which were conducted both at the local

and regional levels, have highlighted geographic differ-

ences in the obesity phenomenon [10, 17]. Data for some

areas, including the Lombardia Region, in the north of the

country, are not available. The present study has two main

objectives: to evaluate the prevalence of childhood over-

weight and obesity in a sample of school children living in

Milan and to examine socio-cultural, parental and lifestyle

factors associated with children’s BMI that contribute to

the increase in the risk of obesity.

Although our survey protocol was based on a different

methodology compared to that used for studies at the

national level [17], our data reflect findings reported in

Table 2 Children’s BMI according to their gender

Total Male Female

n % n % n %

Severely thin 125 0.8 71 0.9 54 0.7

Underweight 1963 11.8 933 11.2 1030 12.5

Normal 11399 68.7 5687 68.2 5712 69.2

Overweight 2444 14.7 1275 15.3 1169 14.2

Obese 657 4.0 373 4.5 284 3.4

Total 16588 100.0 8339 100.0 8249 100.0

Table 3 Children’s BMI according to their nationality and gender

Italian Foreign

Total Male Female Total Male Female

n % n % n % n % n % n %

Severely thin 96 0.7 61 0.9 35 0.5 29 1.1 10 0.7 19 1.4

Underweight 1698 12.2 818 11.7 880 12.8 265 9.7 115 8.4 150 11.0

Normal 9750 70.3 4899 70.2 4851 70.4 1649 60.5 788 57.8 861 63.2

Overweight 1900 13.7 974 14.0 926 13.4 544 20.0 301 22.1 243 17.8

Obese 419 3.0 224 3.2 195 2.8 238 8.7 149 10.9 89 6.5

Total 13863 100.0 6976 100.0 6887 100.0 2725 100.0 1363 100.0 1362 100.0
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the existing literature allowing us to draw some specific

conclusions about the Italian metropolitan area. In fact,

some authors have proposed useful algorithms for analy-

sis of the adult population, based on self-reported infor-

mation on weight and height. In adults, bias in self-

reported information may depend on demographical,

cultural, social and health characteristics. Nyholm et al.

[18] have concluded that self-reported BMI may be a

useful instrument when adjusted for variables that are

predictive for misreporting.

The data obtained in our survey reveal a better health

situation than that of the Italian average with regard to both

overweight and obesity levels. Almost all the parents

seemed to be of normal weight (75.0 %), 16.8 % were

overweight and 4.0 % were obese. Comparing this with the

Italian average [19], which indicates that normal-weight

adults are 51.5 % and overweight and obese adults are 35.5

and 9.9 %, respectively, these data present a situation of

relatively better health for this sample. The same conclu-

sion could be made considering the status of children in the

study sample. Overweight and obese children were found

to be 14.7 and 4.0 %, respectively, in contrast to the cor-

responding Italian national average of 24 and 12 %. This

observed difference is especially notable when considering

some south Italian regions, such as Campania, Molise and

Sicilia, where childhood obesity reaches the highest levels

(21, 14.8 and 12.8 %, respectively) [20]. Some authors

recently attributed not having breakfast, sedentariness and

TV watching as harmful behaviors connected to an

increased risk of obesity [21]. Binkin et al. [12] have

reported that these unhealthy lifestyles are especially

present in the south Italian regions.

Several epidemiological and intervention studies have

suggested that the time spent watching TV may be a rel-

evant element to the increase of overweight and obesity

among children and adolescents [22]. The time spent

watching TV contributes to overweight or obesity through

reducing physical activity and increasing calorie intake

from eating high-fat and high-sugar foods [23]. From the

survey reported here, it emerges that most of the children

spent less time watching TV (from � to 2 h/day) compared

to the national average, which showed that about 29 % of

Italian children used screen media for 2–2.5 h/day, 25 %

for 3–3.5 h/day and 23 % [4 h/day [17]. Only 3.3 % of

children watched TV more than 4 h/day, representing the

highest risk population for becoming obese. The small

amount of time spent watching TV could be a protective

factor for those children living in Milan.

The progressive reduction in daily physical activity is an

established risk factor in developing childhood obesity

[24]. Children who habitually practice physical activity

(more than three to four times/week) are more frequently of

normal weight (Fig. 4). The key causes of overweight and

obesity incorporate not only individual behaviors regarding

Fig. 2 Children’s BMI versus parents’ BMI, x = parents’ BMI, y = children’s BMI. Data are expressed as percentages (v2 = 0.000; p \ 0.05)
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nutrition and physical activity, but also include environ-

mental factors such as the residential area, the traffic sit-

uation and the national programs regarding nutritional and

social aspects. With reference to our sample, it appears

useful to highlight another plausible protective factor

influencing the BMI deviation from the Italian average: all

the children who took part in the survey usually have at

least one balanced meal, for 6 days of a week, at the school

canteen.

Additional influential factors, which appear to be rele-

vant and are discussed among socio-medical and public

health experts, include increased urbanization and motori-

zation, changes in the environmental living of children and

their families and being an immigrant with its specific

biosocial and cultural implications especially among chil-

dren of immigrants [8]. In our sample, there were high

frequencies of overweight and obesity among foreign res-

ident adults and their children (Tables 1, 3). Among for-

eign adult residents living in Milan, the African population

was the most overweight and obese (45.7 and 10.8 %,

respectively); also those coming from Oceania and Central

and South America showed higher levels of above-average

weight. The same relationship existed when comparing the

children’s BMI and the country of origin. There was a high

percentage of overweight and obese children from Africa,

Asia and Central and South America. Our survey is con-

sistent with the current literature, which shows that in

economically developed countries, children belonging to

specific ethnic groups are at greater risk for above-average

weight or obesity [1].

According to some studies, low socioeconomic and

minority status of migrant people seem to be associated

with increasing chronic distress and high morbidity and

mortality [25]. The difficult process of acclimation and

acculturation may also contribute to make this population

more vulnerable. Behavioral changes in culture and diet are

associated with migration: the abandonment of a balanced

traditional diet and the Westernization of dietary habits can

lead immigrants to obesity and related diseases such as

diabetes, hypertension and cardiovascular diseases [26,

27]. Data from other countries show that adolescent

immigrants from Asia and Spain who were born in USA

had twice the possibility of becoming obese than the first

generation immigrants [28], and, in another study, immi-

grant children from Turkey and former Yugoslavia had a

higher possibility of being overweight than did native

Austrian children [25].

These results are notable with regard to the level of

education of the parents in Milan. The number of parents

with degree (33.7 %) is higher than that of the national

average and only 1.4 % has no educational qualifications

(Fig. 3). These data have two possible explanations. It is

possible that parents with higher educational levels may be

more sensitive and willing to respond to the questionnaire,

Fig. 3 Parents’ educational level vs children’s BMI, x = children’s BMI, y = parents’ educational level. Data are expressed as percentages

(v2 = 0.000; p \ 0.05)
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or there may be a greater representation of people with

degree in the city of Milan. The literature frequently shows

the relationship between educational level and BMI, with a

negative trend in countries with different socioeconomic

context. High socio-cultural status correlates with high

BMI in developing countries [29]. However, an inverse

Fig. 4 Children weekly physical activity vs children’s BMI, x = children’s BMI, y = children weekly physical activity. Data are expressed as

percentages (v2 = 0.000; p \ 0.05)

Fig. 5 Children daily TV watching vs children’s BMI, x = children’s BMI, y = children daily TV watching. Data are expressed as percentages

(v2 = 0.000; p \ 0.05)
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relationship exists between these two parameters in

developed Western society: overweight and obesity are

prevalent among subjects with a lower educational level.

Urban planning emerges as an additional factor influ-

encing the risk of developing overweight and obesity [26].

In Milan, the highest levels of overweight and obesity

among parents and children are present in the most

peripheral areas of the city (Fig. 1), which are also the

areas with the highest presence of foreign residents [13,

30]. By contrast, Zone 1 (historic center) registers the

lowest BMI levels among children and parents and also

fewer foreign residents.

Conclusions

In conclusion, our epidemiological research confirms the

relevance of socio-cultural aspects as modifiable factors

impacting diet-related diseases in a school-age children

population.

Despite the low prevalence of overweight and obesity in

our sample, as compared to that of the Italian national

average, prevention programs for both, underweight and

overweight, in primary school children should be encour-

aged. To implement effective interventions among children

and their families, factors such as physical activity, psycho-

social factors and food habits should be investigated in

future research.
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