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Abstract: Monitoring physical fitness (fitness) and identifying, since the beginning, possible
determinants in youth could be useful to preserve health and avoid morbidities in adulthood.
The main objective of this study is to provide details on the fitness levels of a sample of
adolescents living in the Southern area of Italy and describe its associations with biological/genetic,
socio-cultural/environmental, and lifestyle (physical activity/sedentariness, alcohol/smoking, meal
patterns/habits) factors. The study was conducted within the Adolescence Surveillance System
for Obesity Prevention (ASSO) project, funded by the Italian Ministry of Health and examining
adolescents’ lifestyle in relation to obesity. Fitness measures were collected through the ASSO-fitness
tests battery (FTB) and examined in relation to 79 selected possible influencing factors, which
were collected through a web-based questionnaire included in the ASSO-NutFit software. Logistic
regression analyses were performed to assess associations, with ORs and 95% CIs estimated as crude
and adjusted. A total of 919 participants were initially recruited, but fitness data were collected for
544 students aged 13–19 (68% M, 32% F). Fitness level was low for 14.2% of the students, medium for
67.8%, and high for 18.0%. The independent determinants of low physical fitness in our sample of
adolescents were included in the biological/genetic and physical activity/sedentariness dimensions:
female gender (Adj OR 8.33, CI 2.08–33.33), obesity (Adj OR 1.97, CI 1.10–9.22), practicing sport
less than 3 h/week (Adj OR 6.09, CI 1.63–22.72), practicing sport with strength/speed as prevalent
biomotor ability (Adj OR 8.97, CI 1.43–56.19), using PC/internet for more than 3 h/day (Adj OR 4.46,
CI 1.17–16.98). Drinking alcohol was instead a protective factor. This study confirms that females
and obese individuals need more attention in the interventions aimed at increasing fitness levels.
It suggests that local actions should be implemented with the aim of increasing sport practices and
reducing sedentary time spent in front of PC/internet. The focus should be particularly addressed to
sports with strength or speed as dominant biomotor abilities.

Keywords: physical fitness; ASSO project; health promotion; lifestyle

1. Introduction

The relationship between health-related physical fitness (fitness) and health status of young
people has been previously demonstrated [1–5]. It is also clear that fitness levels should be monitored
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in order to preserve health and prevent morbidities in adulthood for several disorders, including
cardiovascular diseases, obesity, metabolic syndrome, and also mortality, and to reduce health care
costs [6–9]. Moreover, fitness is related to academic performance that includes cognitive skills and
attitudes (e.g., attention, memory, comprehension), academic behaviors (e.g., organization, attendance,
impulse control), and achievement (e.g., standardized test scores, grade point averages) [10–13].
As mentioned above, scientific literature reports the relation among low fitness levels of adolescents
and several factors involving genetic, biological, familiar, environmental, and behavioral aspects, such
as female gender, low income, low consumption of dairy products and/or bread/cereals, increased
consumption of sweetened beverages, insufficient physical activity level, excessive screen time, and
excess body fat [14–17]. School represents the correct environment where adolescents’ fitness could
be assessed and monitored [12,18], with the aim of identifying possible low fitness levels and use
appropriate interventions to increase them. Moreover, the identification of the factors that could
influence fitness levels since childhood or adolescence is important and should be carried out in
parallel with fitness monitoring [14].

Even though risk factor analysis nowadays represents a new challenge in many research fields,
included also health promotion, sociodemographic, and behavioral sciences [1,19], as far as we
know only few studies used it to report data concerning the potential association between physical
fitness and risk factors [20,21]. Information on adolescents’ physical fitness in different geographical
areas and according to different cultures is very important to drive public health actions aimed
at preventing the above-mentioned disorders in the adult life. To our knowledge, no data on the
determinants of fitness level are available in the literature on adolescents from Southern Italy. In
this context falls the Adolescents and Surveillance System for Obesity prevention project (ASSO),
which was funded by the Italian Ministry of Health. The project developed different tools for the
collection of adolescents’ health assessments and proposed a surveillance system eligible at national
level [18,22–26]. Detailed information on adolescents’ fitness and several possible related variables
were also collected within the project. The main purpose of this investigation is to provide a framework
of the fitness level of adolescents living in the Southern area of Italy and describe its association with
different biological/genetic, socio-cultural/environmental, and lifestyle factors, in order to supply
stakeholders with substantial information useful to target prevention policies and action plans in the
public health sector.

2. Materials and Methods

The ASSO study protocol was approved by the Ethical Committee of the Azienda Ospedaliera
Universitaria Policlinico “Paolo Giaccone” in Palermo (approval code no. 9/2011). All procedures
were accurately prepared and multidisciplinary ASSO team members—including researchers, school
teachers, and experts—were trained and provided with proper standard operating procedures (SOPs).
These procedures described in detail the use of the ASSO tools that included an ASSO-fitness test
battery (FTB) [18,24] to assess students’ health-related fitness, a set of classic anthropometric tools and
a web-based software ASSO-NutFit [22] to collect data on biological/genetic factors, socio-cultural
and environmental variables, and life habits.

2.1. ASSO-FTB and Anthropometric Tools

The ASSO-FTB is made up of five selected tests for the assessment of the physical fitness
components: (1) the hand-grip strength test (HGt) to assess upper body maximal strength; (2) the
standing broad jump test (SBJt) to assess lower body maximal strength; (3) the sit ups test to exhaustion
(SUtex) to assess muscular endurance; (4) the 4 × 10 m shuttle run test (4 × 10 m SRt) to assess speed
and agility; and (5) the 20 m shuttle run test (20 m SRt) to assess endurance/aerobic capacity [24]. The
best score of three performances was retained for the subsequent analysis, except for the SUtex and
the 20 m SRt, which were performed only once. From the measures of the five major physical fitness
components, through the principal components analysis (PCA), a continuous fitness level score (the
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Fit-Score), and a Likert-type scale on the Fit-Score values was applied to obtain a classification of the
individual level of fitness: very poor (X < P20), poor (P20 ≤ X < P40), medium (P40 ≤ X < P60), good
(P60 ≤ X < P80), and very good (X ≥ P80) [24]. Teachers of motor activity were responsible both of
fitness and anthropometric (weight, height, and waist circumference) measurements. These last ones
were collected using a calibrated scale, a stadiometer and a non-elastic meter, respectively, provided by
the schools. Weight status categories were taken from the cut off points by the International Obesity
Task Force [27,28].

2.2. ASSO-NutFit Software

The web-based ASSO-NutFit software included all questionnaires to collect different variables,
i.e., the ASSO-PIQ (personal information questionnaire), with questions regarding participant and
family information, neonatal and clinical assessment; the ASSO-PASAQ (physical activity, smoke, and
alcohol questionnaire), for physical activity, smoking, alcoholic drinks and other beverages assessment;
and the ASSO-FHQ (food habits questionnaire), which consisted of six items regarding breakfast,
school break, lunch, afternoon break, dinner, and various habits such as eating out, eating ready meals,
organic food, fresh food, or food from vending machines. The last questionnaire is the ASSO-FFQ
(food frequency questionnaire), that was not used for the purpose of this study [22]. The principles of
the Italian data protection (196/2003) were guaranteed for the collected information. A multi-phase
sampling was used to recruit students from classes first to fourth of public and private high schools
in Palermo city, in the year 2013. Participants were asked to provide informed consent signed by
their parents.

2.3. Variables

The five classes of fitness level determined through the PCA were categorized into three classes
(0 = high, 1 = medium, and 2 = low), and subsequently for the purpose of the logistic regression
analysis into two classes (0 = high/medium and 1 = low). Risk factors examined for the associations
were recorded in dichotomized classes with ‘0’ representing a healthier factor and ‘1’ representing a
less healthy factor.

Possible determinants of fitness level addressed in the survey included initially 79 items,
which were gathered into three dimensions, including (1) biological/genetic; (2) socio-cultural and
environmental; and (3) lifestyle (physical activity/sedentariness, alcohol/smoking, meal patterns/
habits). These dimensions were chosen by the authors according to recent literature that used ecological
models to classify and conceptualize determinants of sedentary behavior, such as the social-ecological
framework for the determinants of sedentary behaviors [19,29,30] and they were adapted for the
purpose of this study to the fitness and to the available project’s data collected.

Among the biological and genetic factors, the following were considered for the associations:
gender, age, weight status, birth weight, delivery time, delivery type, breastfeeding, breastfeeding
duration, weaning time, metabolic risk, alcoholic risk, health risk, diagnosed diseases, parental
diseases, malaise frequency, and overweight/obese parents. Age was categorized into students <16
and ≥16 years. Weight status was assessed according to the international BMI cut-off points developed
by the Centers for Disease Control and Prevention (CDC) [31]. Birth weight was considered normal
if comprised between 2.5 and 3.5 Kg; delivery time was categorized into full-term and pre-term,
with pre-term birth being before 37 weeks of gestation; delivery time was natural or caesarean;
breastfeeding (yes, not), breastfeeding duration (3–5 months, 6 months) and weaning (3–5 months,
6 months). The waist-to-height ratio was used to estimate the metabolic risk [32,33], while alcoholic
risk was calculated on the basis of ethanol daily intake higher than 12 g. These risks are both indices
of health risk, so they were assembled into one variable named “health risk”, with all adolescents
showing both these parameters included in this class. The presence of diseases in adolescents was
reported as diagnosed by a medical doctor. The malaise frequency was the frequency of the presence of
subjective health complaints (SHCs) measured through an eight items checklist (“headache”, “stomach
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ache”, “backache”, “feeling low”, “irritable or bad tempered”, “feeling nervous or anxious”, “sleeping
difficulties”, and “dizziness”) previously developed in the HBSC study (health behavior in school-aged
children) [34], and adopted as such in the ASSO toolkit. Adolescents reported in the questionnaire also
their parents’ weight status, with those having at least one parent overweight or obese considered at
genetic risk.

Socio-cultural and environmental factors included: nationality; town of residence size (big, small
center); study course type (lyceum, professional/technical institute), school type (public, private),
school class, shared bedroom, number of family members, number of siblings, parents’ nationality,
parents’ education (high including high school and university, and low including lower education
classes), parents’ occupation, parents’ civil status (married, non-married), and family affluence scale
(FAS), constructed by the sum of scores of the answers to questions about the presence of common
goods such as computers, number of cars, single bedroom, and annual holidays [35].

Life habits included physical activity/sedentariness, alcohol consumption, smoking, and meal
patterns/habits.

Different physical activities were summed up, such as playing outside, walking, going to school
by active transportation means, doing motor activity at school, practicing sport, as well as sedentary
activities, such as sleeping hours, doing homework, reading, watching TV, videogame playing, using
PC/internet. Sedentary individuals were those showing a total screen time equal to or higher than
3 h/day (American Academy of Pediatrics 2001). Practicing sport (intended as vigorous intensity
activity) for at least three hours/week was another indicator of high physical activity level [36].

Smoking habits included the variables of smoking at least once in life, current smoking and
numbers of cigarettes per day. Among the alcohol habits, drinking alcohol, type of alcohol preference,
and alcohol intake in days/week were the variables selected for the analysis.

The meal/food habits comprised different variables. An “adequate” breakfast or morning and
afternoon breaks excluded carbonated beverages or other junk food; and an “adequate” lunch or
dinner included a first or a second course with vegetables, fruit, bread, and excluded carbonated
beverages or other junk food. Meals were considerate adequate in general if subjects consumed at least
three adequate meals per day.

Eating out, eating industrial foods, eating organic food, eating fresh food and eating food from
vending machines (never/rarely, weekly/daily) were summarized into one variable named “food
habits” (‘correct’ if subjects had at least four correct behaviors).

Other habits were the use and type of supplements, having been advised a diet by the doctor,
following a slimming regime.

All considered variables are included in Table 1.
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Table 1. Descriptive statistics of the population sample. Asterisks on the variables indicate positive association with high fitness level (assessed through chi-square test).

BIOLOGICAL/GENETIC FACTORS

n % n % n % n %
Gender Age Weight status Birth weight
Male *** 571 62.1 <16 years 348 38.1 Normal/under * 583 71.9 Normal 490 65.6
Female 348 37.9 ≥16 years 566 61.9 Overweight/obese 228 28.1 Under/Overweight 257 34.4

Delivery time Delivery type Breastfeeding Breastfeeding duration
Full-term * 622 83.3 Natural 402 53.8 Yes 598 80.0 <5 months 217 36.3
Pre-term 125 16.7 Caesarean 345 46.2 Not 149 20.0 ≥5 months 381 63.7

Weaning time Metabolic risk Alcoholic risk Diagnosed diseases
3–5 months 563 75.4 No *** 533 72.7 No 686 88.9 No 651 87.1
6 months 184 24.6 Yes 200 27.3 Yes * 86 11.1 Yes 96 12.9

Malaise frequency Health risk a Parents/family diseases Overweight/obese parents
Never/rarely ** 589 83.1 No 629 73.7 No * 298 39.9 None 227 31.0
Weekly/daily 120 16.9 Yes 225 26.3 Yes 449 60.1 At least one 506 69.0

Father’s weight status Mother’s weight status
Normal/under 292 39.8 Normal/under 500 67.6

Overweight/obese 441 60.1 Overweight/obese 240 32.4

SOCIO-CULTURAL AND ENVIRONMENTAL FACTORS

School type School class Study course type Family Affluence Scale
Public 752 81.8 1st-2nd class 379 41.2 Lyceum 411 44.7 High 409 54.8

Private * 167 18.2 3rd-4th class * 540 58.8 Professional/technical 508 55.3 Medium/low 338 45.2
No. family members No. siblings Father’s nationality Mother’s nationality

4 or more 614 82.2 1 or more 609 81.4 Italian 714 97.1 Italian 714 96.2
1–3 133 17.8 none 139 18.6 Other 21 2.9 Other 28 3.8

Father’s education Mother’s education Father’s occupation Father’s occupation type
High 502 68.3 High 516 69.5 Occupied 684 93.1 Non manual job 416 64.2
Low 233 31.7 Low 226 30.5 Other c 51 6.9 Manual job 232 35.8

Father’s occupation extent Mother’s occupation Mother’s occupation type Mother’s occupation extent
Full-time * 371 89.2 Occupied 433 58.4 Non manual job 324 77.3 Full-time 263 81.2
Part-time 45 10.8 Other b 309 41.6 Manual job 95 22.7 Part-time 61 18.8
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Table 1. Cont.

LIFE HABITS

Physical activity/Sedentariness

Physical activity Playing outside (h/day) Walking (h/day) Way to go to school
More than 60 min/day * 726 93.4 1 or more 142 40.7 1 or more 260 43.2 walking/biking 190 24.6

Less than 60 min/day 51 6.6 Less than 1 207 59.3 Less than 1 342 56.8 car/bus/metro/tram/train 582 75.4
Practicing sport No. sports practiced Sport (h/week) Sport type

Yes * 609 78.9 More than 1 266 43.8 3 or more *** 477 61.8 Team * 388 63.9
No 163 21.1 1 341 56.2 Less than 3 295 38.2 Individual 219 36.1

Sport biomotor ability Sleeping (h/day) Doing homeworks Reading (h/day)
Endurance * 504 83.0 Less than 7 126 16.3 1 or less 371 80.5 1 or less 249 67.5

Strength/Speed 103 17.0 7 or more 646 83.7 More than 1 100 19.5 More than 1 120 32.5
Total screen time (h/day) TV watching (h/day) Videogames playing (h/day) Using PC/internet (h/day)

Less than 3 448 57.1 2 or less 430 67.4 1 or less 311 65.1 1 or less * 359 51.4
3 or more 336 42.9 More than 2 208 32.6 More than 1 167 34.9 More than 1 340 48.6

Smoking

Smoking at least once in life Current smoking Cigarettes no./day
No 474 61.4 No 665 86.1 Less than 5 34 31.8
Yes 298 38.6 Yes 107 13.9 Five or more 72 68.2

Alcohol consumption

Drinking alcohol Alcohol preference Alcohol days/week Food habits in general d

No 276 35.8 Slightly alcoholic drinks, beer, wine 290 58.5 Less than 1 703 91.1 Correct 388 50.3
Yes *** 496 64.2 Cocktails, liqueurs 206 41.5 One or more 69 8.9 Incorrect 384 49.7

* p < 0.05; ** p < 0.01; *** p < 0.001. a Adolescents at health risk are those who are both at metabolic and alcoholic risk; b Other = non-occupied, retired, housewife, student. c A proper meal
excluded carbonated beverages or other junk food, for the breakfast or morning and afternoon breaks; and a proper meal including a first or a second course with vegetables, fruit, bread,
and excluding carbonated beverages or other junk food, for lunch and dinner. d Food habits were derived by summing up eating out, eating ready meals, eating organic food, eating fresh
food, eating food from vending machines. They were considered ‘correct’ if subjects had at least four correct behaviors.
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2.4. Statistical Analysis

The chi-squared test was applied to assess correlations between fitness level and all the considered
variables. Factors that resulted associated were included in a logistic regression model and used
to derive odds ratios (OR) and 95% confidence intervals (CI), and the adjusted ORs and CIs after
controlling for potential confounders. Statistical significance was set at p < 0.05. The Stata/MP 12.0
software was used for the analyses (StataCorpLP, college Station, TX, USA).

3. Results

A total of 919 participants were initially recruited. Fitness tests comprising all the five tests
included in the battery were collected for 544 students aged 13–19 (68% males, 32% females; mean
age 16.3 ± 1.4 years) within the ASSO project [22,24]. Fitness level was low for 14.2% of the students,
medium for 67.8%, and high for 18.0%.

In Table 1, descriptive data show the frequencies of the different considered factors and their
correlation with fitness levels. The following 17 variables were found associated with fitness levels:
gender, weight status, metabolic risk, alcoholic risk, malaise frequency, parents/family diseases (among
the biological/genetic factors); school class, school public or private, father’s occupation extent (among
the socio-cultural and environmental factors); minutes/day of physical activity, practicing sport,
hours/week of sport, sport type (team or individual), biomotor ability prevalent in the practiced sport
(endurance or strength/speed), using PC/internet, drinking alcohol, doctor advised diet (among the
life habits).

After multivariate logistic regression analysis, the independent factors associated with fitness
levels were the following: gender, weight status, practicing sport, hours/week of sport, prevalent
sport biomotor ability, using PC/internet, drinking alcohol (Table 2). Female gender increased the risk
of poor fitness level of eight times (Adj OR 8.33, CI 2.08–33.33); for the weight status, the risk of poor
fitness level was around twice higher for obese (OR 1.97, CI 1.10–9.22) compared to normal weight
children. Practicing less than 3 h/week of sport and practicing a sport of strength/speed increased the
risk of poor fitness level of around six and nine times, respectively (Adj OR 6.09, CI 1.63–22.72; Adj OR
8.97, CI 1.43–56.19) compared to practicing more than 3 h/week and practicing a sport of endurance.
The likelihood of having low fitness level was four and a half times higher for adolescents spending
more than 1 h/day in front of PC/internet (Adj OR 4.46, CI 1.17–16.98). Unexpectedly, those drinking
alcohol were more likely to have high fitness levels (OR 0.21, CI 0.06–0.77).

Table 2. Raw and adjusted odds ratio (OR) with 95% confidence interval (CI) performed through
logistic regression of the subjects’ fitness level.

Low Fitness Level (Medium/High as Reference)

Variables OR (95% CI) Adj OR (95% CI)
Gender
Female 1.00 1.00
Male 0.17 (0.1–0.3) *** 0.12 (0.03–0.48) **

Weight status
Normal weight 1.00 1.00
Underweight 2.22 (0.90–5.48) 3.43 (0.02–8.67)
Overweight 1.31 (0.71–22.39) 2.98 (0.01–6.75)

Obese 2.74 (1.19–6.26) * 1.97 (1.10–9.22) *
Metabolic risk

No 1.00 1.00
Yes 1.99 (1.16–3.36) *** 2.35 (0.38–14.62)

Alcoholic risk
No 1.00 1.00
Yes 0.16 (0.00–0.97) * 0.81 (0.04–15.00)
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Table 2. Cont.

Low Fitness Level (Medium/High as Reference)

Variables OR (95% CI) Adj OR (95% CI)
Malaise frequency

Never/rarely 1.00 1.00
Weekly/daily 2.41 (1.16–4.82) ** 1.05 (0.26–4.22)

Parents/family diseases
No 1.00 1.00
Yes 2.01 (1.07- 3.93) * 2.36 (0.61–9.06)

School class
1st–2nd classes 1.00 1.00
3rd–4th classes 0.53 (0.32–0.90) * 1.04 (0.25–4.35)

School
Private 1.00 1.00
Public 2.13 (1.11–4.35) * 2.23 (0.25–4.35)

Father’s occupation extent
Full-time 1.00 1.00
Part-time 3.04 (0.97–8.55) * 4.86 (0.91–25.94)

Physical activity
≥60 min/day 1.00 1.00
<60 min/day 2.22 (0.01–5.27) * 0.32 (0.01–12.62)

Practicing sport
Yes 1.00 1.00
No 2.01 (1.02–3.81) * 1.00

Hours/week of sport
≥3 h 1.00 1.00
<3 h 3.17 (1.81–5.56) *** 6.09 (1.63–22.72) **

Sport type
Team 1.00 1.00

Individual 2.09 (1.10–3.96) * 0.79 (0.15–4.19)
Sport dominant biomotor ability

Endurance 1.00 1.00
Strength/speed 2.19 (1.04–4.41) * 8.97 (1.43–56.19) *

PC/internet time
≤1 h 1.00 1.00
>1 h 1.92 (1.08–3.48) * 4.46 (1.17–16.98) *

Drinking alcoholic beverages
No 1.00 1.00
Yes 0.26 (0.14–0.46) *** 0.21 (0.06–0.77) *

Doctor advised diet
No 1.00 1.00
Yes 3.29 (1.47–7.00) *** 4.49 (0.45–45.22)

* p < 0.05; ** p < 0.01; *** p < 0.001.

4. Discussion

In this study, fitness levels and fitness-related factors were taken into account on a sample of
adolescents attending high schools from Southern Italy. Results show that the main predictors of
low physical fitness in our sample of adolescents are included in the biological/genetic and lifestyle
(physical activity/sedentariness) dimensions.

With regard to the biological/genetic dimension, gender differences were found in the level of
fitness, with males having significantly higher fitness levels. This could be explained by the fact that
males seem to practice sport in a bigger extent than females, since girls should perceive more barriers
related to body image, to tiredness and laziness than males [37]. Also, differences in weight were
found out, with obese people being less likely to have a good fitness level compared to normal and
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underweight people. This is in line with different findings in the literature confirming that obesity is
inversely related to fitness [17,23,38–41].

In the present study, socio-economic status (SES)—such as family’s education and
occupation—was not significantly associated with fitness levels, as found by some studies [42] and in
contrast with some others [43,44], whose difference seems to depend on the accessibility of the sports
environment [45]. The present study involves a sample of Southern Italy, an area that for its climatic
conditions offers free open places for practicing sports and physical activity, which are accessible also
to people with lower economic availability.

In the lifestyle dimension, physical activity and sedentariness were mainly involved as associated
factors. Adolescents practicing sport less than three hours/week have a risk six times higher of low
fitness level, as previously found by another study [46]. Sports with strength/speed as dominant
biomotor ability were found out to be important risk factors of low fitness levels compared to
endurance sports.

Those spending more than 3 h/day in front of PC/internet have more than four times higher risk
of low fitness. This result is confirmed in one study, showing that sedentary time influences fitness
in children, even though this effect was mediated by physical activity [47]. It suggests that students
should be encouraged to decrease time spent in front of PC or the internet, which are often used for
leisure rather than for homework.

The multivariate analysis shows that low physical activity is not an independent risk factor of
low fitness level, while the univariate shows more than double risk for those practicing low physical
activity. This is in line with some studies showing a weak or not significant association between
physical activity and physical fitness, also because daily physical activity explains a small proportion
of aerobic activity that could be the mere fitness determinant [48–50]. Other studies, contrarily, show
that the frequency of engagement in physical activity was highly associated to physical fitness [51,52].
Some studies, moreover, show that physical activity should be always considered together with correct
nutrition, since interventions where both determinants were considered significantly increased fitness
levels in students [53–55].

In the univariate logistic regression, the “individual” sport type was found to be associated with
low fitness levels, but this was not confirmed in the multivariate one, showing that the type of sport is
not an independent low fitness risk factor, maybe due to the fact that (a) at this age adolescents choose
to practice more than one sport or they decide to change sport activity often (as declared); (b) we
discovered a low rate of professional athletes amongst participants.

Among the lifestyle variables, the analysis found out that adolescents consuming alcoholic
beverages have a medium/good fitness level. Currently, there is not a consensus on the relationship
between fitness/physical activity and alcohol consumption in adolescents [56–58]. One study
showed that adolescents with low upper-body musculoskeletal capacity had a lower risk of alcohol
consumption [20]. Another one reported a greater likelihood of alcohol consumption and getting
drunk occasionally among subjects with a lower aerobic capacity or with a upper and lower muscular
strength [21,59]. Thus, authors feel that this alcohol-related behavior should be further analyzed
before suggesting strategies and interventions. When, for example, class 4 is considered where almost
all subjects are at health risk, a strong association was found out with fitness level; health risk was
assessed through two components, one of this being the alcoholic risk; it could be suggested that only
drinking more than 12 g of ethanol per day could be a risk factor for low overall fitness level, while
simply drinking alcoholic beverages sometimes is not.

It should also be considered that most of those consuming alcohol are males in the present study,
and a significant difference has been found out with around males consuming alcohol twice as much
as females; thus, it could be argued that the effect of gender on the fitness level is significantly higher
than the effect of alcohol consumption itself.

Food habits do not influence significantly fitness in the present study. This is not in line with the
awareness that nutrition is an important part of athletic performance especially during childhood and
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adolescence, in addition to allowing for optimal growth and development [60]. Therefore, this matter
has to be further investigated, also considering that some authors have evidenced that the level of
adherence to the Mediterranean Diet was also a significant predictor of PF level [41]. An additional
study is needed to deeply investigate on the relationship with food habits and consumptions.

This study has a limitation due to the sample not being representative of the national population,
since it is limited to adolescents from a metropolitan area in Southern Italy; results cannot be
extrapolated to the entire Italian population but can be useful to suggest interventions at local
level. Moreover, the tools used for physical activity and sedentariness assessment were based on the
validated web-based questionnaire but not on an accelerometer, which is a more objective tool to assess
those behaviors.

5. Conclusions

This study provides information on the risk factors of the physical fitness in a sample of
adolescents from Southern Italy, highlighting that the main predictors of low physical fitness in
our sample of adolescents are included in the biological/genetic and lifestyle dimensions. It confirms
that females and obese individuals need higher attention not only in terms of number of hours spent
in practicing physical activity, but the typology of the performed activity (more strength, more agility,
more skills and less generic and vague movements) is also crucial. This work suggests that local actions
should be implemented with the aim of increasing sport practices and also reducing sedentary time
spent in front of PC/internet.
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