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Abstract

Objective: The present study aimed to evaluate the prevalence of meeting health
recommendations on diet and physical activity (having breakfast, eating fruit and
vegetables, consumption of milk/yoghurt, performing moderate-to-vigorous
physical activity, limiting television watching) and to assess junk snack food
consumption in adolescents from southern Italy. The association between healthy
behaviours and abdominal adiposity was also examined.
Design: In a cross-sectional protocol, anthropometric data were measured by
trained operators while other data were collected through a structured interview.
Setting: Three high schools in Naples, Italy.
Subjects: A sample of 478 students, aged 14–17 years, was studied.
Results: The proportion of adolescents who met each of the health recommen-
dations varied: 55?4 % had breakfast on $6 d/week; 2?9 % ate $5 servings of fruit
and vegetables/d; 1?9 % had $3 servings of milk/yoghurt daily; 13?6 % performed
moderate-to-vigorous physical activity for $60 min/d; and 46?3 % watched
television for ,2 h/d. More than 65 % of adolescents consumed $1 serving
of junk snack foods/d. Only 5 % fulfilled at least three recommendations. Healthy
habits tended to correlate with each other. As the number of health recom-
mendations met decreased, the percentage of adolescents with high abdominal
adiposity (waist-to-height ratio $0?5) increased. The trend was not significant
when the proportion of overweight/obese adolescents was considered. Logistic
regression analysis indicated that male gender and watching television for $2 h/d
were independently associated with a higher waist-to-height ratio.
Conclusions: Most adolescents failed to meet the five health recommendations
considered. Male gender and excessive television watching were associated with
abdominal adiposity.
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‘Unhealthy diets and physical inactivity are key risk

factors for the major non communicable diseases

such as cardiovascular diseases, cancer, and diabetes.’

Global Strategy on Diet, Physical Activity and

Health, 2004

The lifestyle of individuals is very vulnerable to negative

influences during adolescence, which is a crucial period

of life when both major physical and psychological

changes occur. Overall, there is a worldwide trend to

adopt unhealthy behaviours(1,2); for instance, both the

Health Behaviour in School-aged Children (HBSC), a

WHO collaborative cross-national survey in European

countries(3), and the Youth Risk Behaviour Surveillance

System (YRBSS) in the USA(4) have indicated that skipping

breakfast, low consumption of fruit and vegetables, high

consumption of junk foods and increased sedentary

activities are often observed in adolescents of both genders.

The risks associated with unhealthy behaviours related

to diet and physical activity begin in childhood and

build up throughout life(5). During adolescence, diet may

affect health status also in the short term, for instance by

increasing adiposity and negatively affecting cardiovas-

cular risk factors(6); similarly, sedentary behaviours and

low physical activity are associated with excess body fat,

hypertension and high cholesterol levels(7).

Meeting health recommendations is expected to

improve quality of life and to reduce the incidence of

chronic diseases(8–10). Adolescents’ behaviours can be

modified through a number of different strategies, for

example communication campaigns and educational

counselling(11) following the most common national(12) and
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international recommendations(9,13,14) such as: (i) having

breakfast; (ii) consumption of $5 servings of fruit and

vegetables/d; (iii) consumption of $3 servings of milk/

yoghurt daily; (iv) practice of moderate-to-vigorous physical

activity (MVPA) for $60min/d; and (v) limiting watching

television (TV) to ,2h/d.

Notwithstanding, little is known in adolescents about

either the clustering of dietary and physical activity

behaviours or their effects on health outcomes(15,16) and

surrogate end points. Among the latter, waist circumference

(WC), a widely recognized marker of abdominal fat, is

of particular practical interest because it is a predictor

of metabolic and cardiovascular risks in adults and

children(17,18). As a matter of fact, WC and waist-to-height

ratio (WHtR) are both able to identify children with

a higher metabolic and cardiovascular risk better than

BMI-for-age or skinfold thickness(19–21). While WC has

been shown to be related to each healthy behaviour(22–25),

no data are available regarding the association with

clustered behaviours.

The major aims of the present study were to: (i) evaluate

the prevalence of meeting recommendations for breakfast

consumption, fruit and vegetable intake, milk/yoghurt

consumption, MVPA levels and TV watching in a sample

of adolescents from southern Italy; and (ii) assess in these

adolescents the association between meeting health

recommendations and abdominal adiposity. As a secondary

end point, junk snack food consumption and its correlation

with unhealthy behaviours were assessed.

Methods

Participants

The study population was derived from a cluster-

randomized sample of high-school students attending the

second and third grade, participating in a study on the

prevention of eating disorders (DiCAEv) in adolescence.

That study took place in three high schools in Naples

(Campania region, Italy) between March 2007 and

December 2009. The sample included Caucasian indivi-

duals belonging to all socio-economic classes (according

to parental educational level) and was representative

of the school population of the Campania region(1). The

adolescents’ parents or guardians were fully informed

about the objectives and methods of the study and signed

a consent form. Also the adolescents provided their written

assent. Study procedures were carried out according to the

guidelines laid down in the Declaration of Helsinki and

approved by academic and scholastic institution boards.

Inclusion criteria were: (i) age between 14 and 17 years

and (ii) consent to participate. Six hundred and eighty-

seven adolescents were available to be recruited, but

only 550 families gave their consent to participate in the

study (80%); adolescents with missing data on any of

the independent variables considered in the survey were

excluded (n 72). Therefore a total of 478 adolescents were

finally evaluated (participation rate 86?9%).

Measures

Anthropometry

A portable scale (Seca model 813, Hamburg, Germany)

was used to measure weight to the nearest 0?1 kg, with

shoes and heavy clothing removed. Height was measured

to the nearest 0?1 cm using a portable stadiometer (Seca

model 220). BMI (kg/m2) was calculated as body weight

divided by the square of height. WC was measured at the

narrowest point between the lower costal border and the

iliac crest using a non-extensible steel tape (Seca model

200). Measures of height and waist were taken three times

and the mean value was considered for data analysis. WHtR,

a marker of abdominal fat deposition independent of

age(21), was calculated and the cut-point of $0?5 was used

to identify adolescents with high abdominal adiposity(26).

Categories of overweight (OW) and obesity (OB) were

defined according to the BMI thresholds proposed by Cole

et al.(27) for international comparisons, where the cut-off

points for OW and OB are smooth sex-specific BMI centiles,

constructed to match the values of 25?0 and 30?0kg/m2,

respectively, at age 18 years. Parental education level was

considered as a proxy index of socio-economic status.

Dietary intake

In the present study, the consumption of breakfast

(d/week) and that of four food items (fruit, vegetables,

milk, yoghurt products) was explored. Usual dietary

intake was assessed through an FFQ administered by

interview by two trained nutritionists. For each food item,

respondents were asked to indicate the frequency of

consumption per day, per week or per month. Never and

seldom were also included and considered as ‘zero’. All

reported numbers were converted to daily frequency

(servings/d). The daily intake for each food group (fruit and

vegetables; milk and yoghurt) was calculated by summing

up the frequency of consumption of fruit plus vegetables or

milk plus yoghurt. In the same way, the consumption

(servings/d) of snack foods rich in fat and/or added sugars,

such as crisps or chocolate bars (defined as ‘junk snack

foods’(28)), was also assessed. Participants were classified as

meeting each dietary recommendation when they con-

sumed: breakfast on $6 d/week, $5 servings of fruit and

vegetables/d and $3 servings of milk/yoghurt daily(9,12,13).

Physical activity

The modified long version of the International Physical

Activity Questionnaire (IPAQ), as proposed by the

HELENA (Healthy Lifestyle in Europe by Nutrition in

Adolescence) study(29,30) and adapted into Italian according

to the IPAQ committee guidelines (http://www.ipaq.ki.se/

cultural.htm), was administered by trained operators.

The questionnaire for adolescents focuses on four
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domains: (i) school-related physical activity (including

activity during physical education classes and breaks);

(ii) transportation; (iii) housework; and (iv) leisure time.

The housework domain included only one question

(compared with three in the original IPAQ) about physical

activities in the garden or at home. For each of the four

domains, the number of days per week and the number

of physical activity periods per day ($10 min of physical

activity) were recorded. Outcome measures were average

minutes of walking, moderate or vigorous activities per

day; the sum of moderate and vigorous activities was

computed to obtain minutes of MVPA per day. Participants

were classified as meeting physical activity recommen-

dations if they performed MVPA for $60 min/d(14).

Sedentary behaviours

The study also included a questionnaire assessment

regarding daily hours spent in TV watching and computer

or video game use. Average time spent watching TV (h/d)

was used as a proxy for unhealthy sedentary behaviour

because it is considered an important determinant of OW

in adolescence compared with video game and computer

use(31). Participants were classified as meeting the specific

recommendation if they limited TV watching to ,2h/d(14).

Statistical analysis

All statistical analyses were performed using the SPSS

statistical software package version 18?0. The level of

significance was set at P , 0?05. Variables were not normally

distributed. Descriptive statistics, including medians,

25th and 75th percentiles, frequencies and percentages,

were used to describe demographic and anthropometric

characteristics of participants as well as healthy lifestyle

behaviours. The non-parametric Mann–Whitney U test

was used to compare differences in age, height, weight,

BMI, WC and WHtR between genders. The Spearman’s

rank correlation test was performed to evaluate whether

healthy lifestyle behaviours and junk snack food con-

sumption correlated with each other. The x2 test was used

to compare proportions for parental education levels or

selected health behaviours between genders. The x2 test

for trend was used for analysis of proportions between a

binary variable (OW/OB status; WHtR $ 0?5) and an

ordered categorical variable (number of risk factors).

Finally, binary logistic regression analysis was performed to

evaluate associations of each of the selected health recom-

mendations with WHtR, controlling for age and gender.

Results

Demographic and anthropometric characteristics

Demographic and anthropometric characteristics of the

adolescents are shown in Table 1. No difference in BMI

was found between genders, while WC and WHtR were

higher in boys than girls. OW prevalence was higher in

boys than girls (29?9 % v. 19?7 %, respectively; P , 0?01),

while OB prevalence did not differ between genders

(9?8 % v. 6?9 %, respectively; P 5 0?2). WHtR was $0?5 in

23?8 % of boys and 10?3 % of girls (P , 0?01).

Meeting health recommendations

As median (25th–75th percentile) values, adolescents had

breakfast on 7 (1–7) d/week, consumed 1?6 (1?0–2?7)

Table 1 Demographic and anthropometric characteristics of the study population: adolescents aged 14–17 years (n 478) attending three
high schools in Naples, Italy, March 2007 to December 2009

Total (n 478) Boys (n 204) Girls (n 274)

Median 25th–75th percentile Median 25th–75th percentile Median 25th–75th percentile P *

Age (years) 16?32 15?63–16?78 16?04 15?43–16?75 16?44 15?87–16?82 ,0?001
Height (cm) 165?02 159?43–172?16 173?65 168?85–178?45 160?62 157?14–165?00 ,0?001
Weight (kg) 63?25 55?94–72?42 69?27 61?40–80?44 58?52 52?87–65?96 ,0?001
BMI (kg/m2) 22?81 20?81–25?55 22?98 20?98–25?92 22?66 20?64–25?13 0?170
WC (cm) 72?00 67?35–77?82 77?50 71?75–83?77 69?60 65?50–73?70 ,0?001
WHtR 0?43 0?41–0?47 0?44 0?41–0?49 0?43 0?41–0?46 ,0?050

n % n % n %

Father’s education level 0?757
Elementary 17 3?6 9 4?4 8 2?9
Middle school 117 24?5 52 25?5 66 24?1
High school 208 43?5 88 43?1 119 43?4
Degree 136 28?4 55 27?0 81 29?6

Mother’s education level 0?202
Elementary 26 5?4 13 6?4 13 4?7
Middle school 106 22?2 52 25?5 54 19?7
High school 230 48?1 87 42?6 143 52?2
Degree 116 24?3 52 25?5 64 23?4

WC, waist circumference; WHtR, waist-to-height ratio.
The Mann–Whitney U test was used to compare the differences in median values between genders, while the x2 test was used to compare the proportion of
parental education levels between genders.
*Statistical significance was taken as P , 0?05.

Healthy behaviours in adolescence 355

https://doi.org/10.1017/S1368980012005654 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980012005654


servings of fruit and vegetables/d, consumed 1?0 (0?3–1?0)

servings of milk/yoghurt daily, reported 22?9 (11?1–45?7)

min of MVPA/d and spent 2?0 (1?0–2?5) h watching TV/d.

The proportion of adolescents meeting each of the

selected health recommendations is shown in Table 2;

55?4 % for having breakfast, 2?9 % for eating fruit and

vegetables, 1?9 % for milk/yoghurt consumption 13?6 %

for performing MVPA and 46?3 % for TV watching. No

differences between genders were found, except that

having breakfast and milk/yoghurt consumption that were

slightly more frequent in boys. More than 65% of adoles-

cents ate $1 serving of junk snack foods/d (median 1?14,

25th–75th percentile 0?71–1?86), with no gender difference.

The number of health recommendations met by the same

individual was also considered (Table 3). About 21% of the

sample did not meet any health recommendation, while

only about 5% fulfilled three recommendations, and ,0?5%

fulfilled four recommendations. No gender differences were

found (Table 3).

Finally, healthy lifestyle behaviours and junk snack

food consumption were correlated with each other; only

significant results are reported here. There was a positive

association between having breakfast and eating fruit and

vegetables (r 5 0?113, P , 0?02); both of these eating

behaviours were positively correlated with milk/yoghurt

consumption (r 5 0?523, P , 0?001 and r 5 0?134, P , 0?004,

respectively) and negatively correlated with eating junk

snack foods (r 5 20?173, P , 0?001 and r 5 20?179,

P , 0?001, respectively). Watching TV was negatively cor-

related with having breakfast (r 5 20?093, P , 0?05) and

eating fruit and vegetables (r 5 20?154, P , 0?01), while it

was positively correlated with eating junk snack foods

(r 5 0?186, P , 0?001). Total time spent in sedentary beha-

viours was negatively correlated with eating fruit and

vegetables (r 5 20?181, P , 0?001) and positively correlated

with eating junk snack foods (r 5 0?244, P , 0?001).

Relationships between meeting health

recommendations and abdominal adiposity

When the association between WHtR as outcome variable

with each of the healthy lifestyle behaviours as independent

variables was considered, the only positive relationship

emerged with TV watching (r 5 0?118, P , 0?05). On the

other hand, as the number of healthy recommendations

met decreased, the percentage of adolescents with

abdominal adiposity rose (Fig. 1, P , 0?002, x2 for trend).

The trend was not significant for the prevalence of OW/

OB (P 5 0?329). Having regular breakfast, performing

$60 min of MVPA/d and watching TV for ,2 h/d repre-

sented the most frequent cluster of healthy lifestyle

behaviours (89 %) in adolescents with WHtR , 0?5.

Finally, the logistic regression model demonstrated that

male gender (OR 2?560, 95 % CI 1?338, 4?892; P , 0?005)

and watching TV for $2 h/d (OR 2?260, 95 % CI 1?154,

4?427; P , 0?02) were the only independent variables

positively associated with high WHtR values.

Discussion

The main results of the present study indicated that:

adolescents living in Campania region only seldom meet

Table 2 Proportion of the study population who met each of the selected health recommendations: adolescents aged 14–17 years (n 478)
attending three high schools in Naples, Italy, March 2007 to December 2009

Total (n 478) Males (n 204) Females (n 274)

n % n % n % P *

Breakfast $6 d/week 265 55?4 124 60?8 141 51?5 0?042
Fruit and vegetables $5 servings/d 14 2?9 8 3?9 6 2?2 0?267
Milk/yoghurt $3 servings/d 9 1?9 5 2?5 4 1?5 0?012
MVPA $60 min/d 65 13?6 26 12?7 39 14?2 0?639
TV watching ,2 h/d 221 46?3 83 40?7 138 50?4 0?036

MPVA, moderate-to-vigorous physical activity; TV, television.
The x2 test was used to compare the proportions meeting selected health recommendations between genders.
*Statistical significance was taken as P , 0?05.

Table 3 Distribution of meeting multiple health recommendations in the study population: adolescents aged
14–17 years (n 478) attending three high schools in Naples, Italy, March 2007 to December 2009

Number of health
Total (n 478) Males (n 204) Females (n 274)

recommendations met n % n % n %

0 103 21?5 38 18?6 65 23?7
1 202 42?3 96 47?1 106 38?7
2 149 31?2 62 30?4 87 31?8
3 23 4?8 7 3?4 16 5?8
4 1 0?2 1 0?5 0 0?0
5 0 0?0 0 0?0 0 0?0
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health recommendations on diet and physical activity;

healthy behaviours are correlated with each other; and

there is a positive association of male gender and TV

watching with abdominal adiposity.

Meeting health recommendations

The present study has considered main dietary and physical

activity recommendations as important determinants of

present and future health(32–35). First, the proportion of

adolescents meeting each of the recommendations was

evaluated. Skipping breakfast has been related in adoles-

cence to irregular pattern of meals and junk food con-

sumption(36–38), and it is also associated with an increased

risk of excess body fat(39). Consistent with previous

studies(1,40), breakfast was consumed at least 6d/week only

by 55% of our sample and more frequently by boys than

girls, as already observed in northern Italy and throughout

Europe(41,42). The consumption of fruit and vegetables is

commonly promoted because they are nutrient-dense foods

with a potential effect, even if relatively small, in protecting

against adiposity in children(6). In agreement with previous

surveys(1,43) the average consumption of fruit and vegetables

was very low in the adolescents studied, with only a low

percentage of them (2?9%) consuming at least 5 servings/d.

Another marker of a healthy diet is eating non-energy-dense

dairy products(44), which are an important source of

calcium(33). In our sample only 1?9 % of the adolescents

met the guidelines for milk and yoghurt consumption, in

line with previous data regarding our region(1).

In addition to healthy dietary behaviours, lifestyle

recommendations for adolescents promote physical

activity and the reduction of sedentary behaviours, aiming

for better physical fitness and psychological health(34). In

particular, low physical activity and excessive TV watch-

ing are both considered in adolescents as significant

determinants of excess body fat and cardiometabolic risk

factors(34,35). We evaluated physical activity using a well-

established questionnaire (IPAQ)(30,34). A threshold of

60 min of MVPA/d, chosen according to evidence-based

recommendations(14), was met by 13?6 % of our sample

with no gender difference. This value was slightly higher

than that reported by the HBSC regional survey (8?1 %)(1),

possibly because of the different methodology. On the

other hand, similar results have been obtained, as com-

pared with the HBSC regional survey(1), with respect to

the percentage of adolescents (,50 %) meeting the

recommendation for TV watching.

Finally, the consumption of junk snack foods (sweet

and savoury products) was also specifically assessed,

because of its negative impact on diet quality(45). Quite

astonishingly, .65 % of our sample ate at least 1 serving

of junk snack foods/d.

As far as we are aware, few papers have focused on the

clustering of dietary, physical activity and sedentary beha-

viours in adolescents. First, we considered the selected

health behaviours as dichotomized variables (meeting or

not meeting health recommendations): only less than one

adolescent out of twenty met three or four recommenda-

tions, with the most prevalent cluster represented by having

breakfast, performing physical activity and limiting TV

watching; while, on the other hand, more than one ado-

lescent out of five did not meet any health recommendation.

In a similar study on patterns of nutrition and physical

activity behaviours in adolescents, Sanchez et al.(16) repor-

ted that only 2% of Spanish adolescents completely met the

guidelines for diet (fat ,30% of total energy and fruit/

vegetables .5 servings/d), physical activity (.60min/d)

and sedentary healthy behaviours (TV ,120min/d).

Second, the five health behaviours (having breakfast,

eating fruit and vegetables, consumption of milk/yoghurt,

performing MVPA, limiting TV watching) were related to

each other and with junk snack food consumption. There

were significant correlations between the three dietary

behaviours. Watching TV was inversely related to having

breakfast or eating fruit and vegetables, while junk snack

food intake not only negatively correlated with breakfast

frequency, but was also positively related to TV watching,

possibly because of concurrent eating and/or exposure to

food advertising(46). Although a direct comparison with

previous data cannot be performed, since the behaviours

considered were not strictly the same, a few studies have

already confirmed that risk-related behaviours may coexist

in young adolescents(47–49).

Meeting health recommendations and abdominal

adiposity

WC, which is a marker of abdominal fat(18), has been

shown to be related to having breakfast(22), fruit and
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Fig. 1 Percentage of cases with abdominal adiposity (waist-to-
height ratio .0?5; ) or overweight/obesity ( ) in the different
categories of multiple healthy recommendations met among
adolescents aged 14–17 years (n 478) attending three high
schools in Naples, Italy, March 2007 to December 2009. The x2

test for trend was used for the statistical analysis of proportions:
as the number of healthy recommendations met decreased, the
percentage of adolescents with abdominal adiposity rose
(P , 0?002), while the trend was not significant for overweight/
obesity (P 5 0?329)
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vegetable consumption(23), physical activity(24) and sedentary

behaviours(25). In addition, mounting evidence has

demonstrated the benefits of regular physical activity as

treatment for abdominal obesity in association with

energy restriction(50).

As far as we are aware, the present study is the first one

that has evaluated and clearly demonstrated the association

between meeting health recommendations and abdominal

adiposity. As the number of health recommendations met

decreased, the proportion of adolescents with abdominal

adiposity increased (Fig. 1), while no significant trend was

observed for the prevalence of OW/OB.

Taking into consideration also the above-mentioned

relationships between TV watching and dietary behaviours,

such as consumption of junk snack foods(46,51–53), it is not

surprising that the logistic regression analysis model also

identified TV watching as an independent predictor of

WHtR in our adolescents. On the contrary, we failed to

demonstrate any association between total screen time (TV

watching, video game and computer use) and WHtR

(r 5 0?05), possibly because of the specific behavioural

setting of the Neapolitan area (e.g. less time spent using

computers).

Overall, the results of the present study are likely to

depend on the criteria chosen for defining recommenda-

tions. Some healthy behaviours, such as having breakfast

and limiting TV watching, more probably entered in the

cluster of recommendations met just because they were the

most prevalent. Thus, the results of the logistic regression

analysis model cannot be interpreted in the sense that the

role of fruit and vegetable consumption or MVPA in the

prevention of abdominal adiposity should be denied.

We should acknowledge that the study has some lim-

itations such as its cross-sectional design, the relatively

narrow age range and the restriction to the urban setting

in one southern region of Italy. On the other hand, the

strengths of the study are that all data were collected by

interview and carefully checked by trained nutritionists

rather than self-reported; in addition, all anthropometric

data were carefully measured rather than being reported.

Conclusions

The WHO recommends the implementation of strategies

in order to face the multiple risks linked to unbalanced

diet and sedentary lifestyle. Our study indicates that

adolescents not often meet multiple health recommen-

dations on diet and physical activity, confirming that there

is a strong need for effective strategies to promote healthy

behaviours during adolescence.

In particular, watching TV for $2 h/d is the marker

more strictly related to abdominal fat in adolescence.

We suggest that the calculation of WHtR should be

included in health surveillance systems, because not only

it is a predictor of cardiovascular risk but also it is sensitive

to the effect of unhealthy lifestyle.
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30. Hagströmer M, Bergman P, De Bourdeaudhuij I et al. (2008)
Concurrent validity of a modified version of the International

Physical Activity Questionnaire (IPAQ-A) in European ado-
lescents: The HELENA Study. Int J Obes (Lond) 32, Suppl. 5,
S42–S48.
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