
O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

123

Key words
•   healthy lifestyle 

promotion
•  serious game
•   nutrition-related 

knowledge
•  preventable diseases

Technology-based intervention  
for healthy lifestyle promotion  
in Italian adolescents
Federica Fraticelli1, Daniela Marchetti1, Francesco Polcini2, Angelika Anna Mohn1,  
Francesco Chiarelli1, Mario Fulcheri3 and Ester Vitacolonna1 

1Dipartimento di Medicina e Scienze dell’Invecchiamento, Università “Gabriele d’Annunzio”, Chieti, Italy 
2Università “Gabriele d’Annunzio”, Chieti, Italy 
3Dipartimento di Scienze Psicologiche, della Salute e del Territorio, Università “Gabriele d’Annunzio”, Chieti, 
Italy 

Ann Ist Super Sanità 2016 | Vol. 52, No. 1: 123-127
DOI: 10.4415/ANN_16_01_20

Abstract
Introduction. Healthy lifestyle promotion programs are essential to prevent metabolic 
diseases such as obesity and diabetes. Adolescents could represent the ideal target popu-
lation especially using serious web games.
Objective. To test the improvement of knowledge about healthy nutrition in adolescents 
and  to analyze participants’  enjoyment  in playing  the web game  “Gustavo  in Gnam’s 
Planet” in comparison with a leisure web game.
Subjects and Methods. Sixty-five adolescents were engaged in three supervised group 
sessions. Measures about healthy food knowledge and games’ enjoyment were collected 
during the three stages of assessment.
Results. After  playing Gustavo  in Gnam’s Planet,  participants  significantly  improved 
their knowledge on a healthy diet, compared to the recreational web games; whereas the 
level of fun experienced while playing the recreational and the educational games was 
not significantly different.
Conclusions. Gustavo in Gnam’s Planet is an important promising tool, with entertain-
ment property, to promote a healthy lifestyle in Italian adolescents.

INTRODUCTION
Healthy lifestyles include a series of potential modifi-

able behaviors that can prevent a wide range of diseases 
[1]. The promotion of a healthy lifestyle is an issue of 
social,  health  and  economic  relevance. However, mo-
tivational  issues, as well as the  lack of time to partici-
pate  in  health  promotion  programs  and  the  interven-
tions’  low reach into the target group, often represent 
obstacles to the adoption and maintenance of a healthy 
lifestyle [2, 3].

On  the  one  hand,  traditional  forms  of  electronic 
media, such as TV and radio, have been shown to en-
courage  awareness  behaviors  related  to  health  issues 
[4]. On the other hand, other types of media, such as 
computer or videogames, may be more effective in pro-
ducing improvement and awareness of healthy lifestyle 
importance in that they encourage active engagement, 
processing of  information and  learning by  fun. More-
over, computer and videogame interventions have been 
successfully designed to overcome impediments to the 
adoption and maintenance of a healthy lifestyle. 

A survey conducted in 2012 [5], on a sample of 1319 
Italian online population (16-64 years old), demonstrat-
ed that 41% of the respondents had played a game in 
the past 12 months (52% male). Online represented the 
favorite kind (82%), and computer (laptops and PCs) 
represented the most-used device to play games (from 
about 34% of sample). 

Some 23% of the online population considered inter-
esting to play a game, of which the 31% perceived gam-
ing as a fun activity, 22% as an entertainment and 21% 
as an evasion tool.

Given their widespread use and interactive capabili-
ties, computer and videogames are becoming a popular 
component  of  a  broader  integrative  approach  to  pro-
mote health interventions and to manage chronic medi-
cal diseases (e.g. obesity and diabetes)  in adolescents. 
Results  from  the American  2009-2010 NHANES  in-
dicate that almost 17% of children and adolescents are 
obese and  therefore at  greater  risk of developing dia-
betes [6].

It implies higher health care costs, and the necessity 
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to explore health strategies to prevent and reduce these 
conditions.

Since video gaming is a common pastime among ado-
lescents, serious video games offer promise of innova-
tive  channels  for  effective  healthy  lifestyle  promotion 
programs [1], and youth are the ideal target population 
for the prevention of metabolic diseases. However, little 
research has been done on the efficacy of technology-
based intervention, especially on their effect on health 
or safety behavior [4]. In a recent systematic review [7], 
the main result was that computer-based interventions 
were effective to increase fruit and vegetable consump-
tion among children.

Most health-related video games have some positive 
outcome. Previous international studies showed that a 
behaviorally  targeted  videogame  can  produce  signifi-
cant  improvements  in  nutritional  knowledge  and  di-
etary habits [8-11].

Gustavo  in Gnam’s Planet  is  a web  game designed 
to prevent  obesity  and  type 2 diabetes  among  Italian 
adolescents.  It  was  developed  by  a  multidisciplinary 
team based on an integrative approach of effective con-
structs  of  behavioral  change  theories  (e.g.,  transtheo-
retical model of change, social cognitive theory, self-de-
termination theory and elaboration  likelihood model). 
A detailed description of the web game appears in our 
previous study [11]. Results of the pilot study showed 
that, by playing Gustavo in Gnam’s Planet, the partici-
pants have acquired specific nutritional notions of the 
Mediterranean diet [11]. Since the effects of  the web 
game were not compared with a non-educational game, 
it could be that the change obtained in knowledge con-
tent  was  a  result  of  the  assessment measure  focused 
on  the  fact  that participants believe 22 kinds of  food 
should be  recommended  in  a healthy diet. Moreover, 
educational research also needs to address the question 
of whether the chosen features are perceived as fun [3]. 
As shown in a recent meta-analysis on serious games for 
health promotion, game enjoyment matters because it 
is significantly related to game effectiveness [12].

The aims of the current research were to: 1) test the 
improvement of knowledge about healthy nutrition  in 
adolescents  aged  17-21  years  playing  the  web  game 
Gustavo  in Gnam’s  Planet  in  comparison with  a  rec-
reational  free  web  game;  2)  analyze  the  participants’ 
enjoyment  in playing Gustavo  in Gnam’s Planet com-
pared  to  a  pure  recreational  game.  Our  hypotheses 
were  that:  the exposure  to Gustavo  in Gnam’s Planet 
could  increase  the  knowledge  of  adolescents  about  a 
healthy diet, while the leisure web game could not; the 
participants’ enjoyment  in playing Gustavo  in Gnam’s 
Planet did not differ from that experienced in playing 
the recreational game.

MATERIALS AND METHODS
Participants and procedures

During  a  meeting  with  an  expert  in  nutrition  and 
metabolic diseases,  eighty-nine adolescents,  attending 
high school  in Chieti, Italy, were asked to  join the re-
search. After the informed consent was orally obtained 
from students and their parents, 78 enrolled the study. 
Overall 65 participants (95.4% females) ranged from 17 

to  21  years  (mean  age  17.8  ±  0.7  years)  finished  the 
study and their data were used for analyses. The sample 
involved more girls  than boys due  to gender distribu-
tion in school. Participants were provided with personal 
credentials to access the reserved web area, where they 
could find all the contents of the research.

The  questionnaires  for  T0,  T1  and  T2  evaluations 
were  delivered  through  LimeSurvey,  an  open  source 
tool for online surveys. The reserved Web area displayed 
the instructions of the research, the links to LimeSur-
vey’s pages for the three stages of the assessment, and 
the links to the web pages of the two web games Angry 
Birds Halloween and Gustavo in Gnam’s Planet.

Each adolescent participated  in 3 group sessions at 
school  to perform all  the activities under  the  supervi-
sion of two research members. During session one (T0), 
the  participants  first  filled  out  the  baseline measures 
and  then  played with Angry Birds Halloween  for  the 
remaining time. One week later, session 2 (T1) was per-
formed. During this session the participants filled out 
for  the second time all  the measures filled  in  the first 
session. After that, they played with Gustavo in Gnam’s 
Planet. One week  later,  the  last  session (T2) was per-
formed,  in  which  participants  accomplished  only  the 
measurement task.    

Measures
Basic demographic data (age and gender) were col-

lected.
The  healthy  food  knowledge  questionnaire  was  de-

veloped and used for a previous study [11] to evaluate 
the participants’ knowledge about healthy foods. For 22 
kinds of food the participants were asked to indicate, on 
a 5-point Likert-type scale ranging from “disagree” (0) 
to “agree” (4), the level they believe each food should 
be recommended in a healthy diet. The scale provides 
a total score, ranging from 0 to 88, with a higher score 
indicating greater knowledge about healthy foods. The 
measure demonstrated a good reliability (alpha =.83).

Fun  question.  The  question  “I  enjoyed  playing  this 
game”’ was used to evaluate the level of fun experienced 
by the participants while playing the leisure game (Angry 
Birds Halloween) and the educational game (Gustavo in 
Gnam’s Planet). The respondents answered on a 5-point 
Likert-type scale ranging from disagree (0) to agree (4). 

Statistical analysis
Data were collected for pretest and posttest in 2014. 

Data of participants completed all the stages (from T0 
to T2) of the study were used for analyses (n = 65). The 
study used a repeated measure design.

The results are shown as mean ± standard deviation 
unless  otherwise  stated.  The primary  efficacy  variable 
was  absolute  change  in  knowledge  on  healthy  diet 
score. A one-way (3 x 1) repeated measure ANOVA was 
conducted to test differences at T0, T1, T2 for knowl-
edge on healthy diet. Post-hoc comparisons were made 
to determine the significance of pairwise contrasts, us-
ing the Bonferroni correction. Second, to test whether 
Gustavo in Gnam’s Planet almost looks fun as a recre-
ational web game (i.e. Angry Birds Halloween) the Wil-
coxon signed-rank test was used to compare level of fun 
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declared by participants at T1 and T2. A P-value < 0.05 
was  the criterion  for  statistical  significance. Statistical 
analysis was carried out with SPSS statistical package 
version 19.0 (SPSS, Inc., Chicago, IL).

RESULTS
Information about  the effectiveness of  the web-game 

Gustavo  in Gnam’s Planet  to  improve  knowledge on  a 
healthy  diet  was  tested.  Knowledge  improvement  was 
tested through an analysis of variance (ANOVA) for re-
peated measures. Mauchly’s  test  indicated  that  the  as-
sumption of sphericity had been violated, χ2(2) = 7.37, p 
< 0.05, therefore degrees of freedom were corrected using 
Greenhouse-Geisser estimates of sphericity (ε = 0.90).

The  repeated  measures  ANOVA  with  the  Green-
house-Geisser correction determined that mean knowl-
edge  on  healthy  diet  differed  statistically  significantly 
between  time  points  [F(1.80,  115.26)  =  10.08,  p  < 
0.001]. Post hoc tests using the Bonferroni correction 
revealed  that Angry Birds Halloween  elicited  a  slight 
reduction in knowledge on healthy diet from T0 to T1, 
which was not statistically significant (p = 0.46). How-
ever, playing with Gustavo in Gnams Planet (T2) result-
ed in higher level of knowledge on healthy diet, which 
was statistically significantly different to T0 (p < 0.05) 
and  T1  (p  <  0.01).  Therefore,  we  can  conclude  that 
level of knowledge on healthy food was affected by the 
type of game played.   After having played Gustavo in 
Gnam’s Planet, the participants significantly improved 
their knowledge on a healthy diet, instead Angry Birds 
Halloween failed to improve it (Table 1).

Since fun is an important factor affecting the efficacy 
of health games, the Wilcoxon signed-rank test was used 
to test whether Gustavo in Gnam’s Planet looks fun as 
a  recreational web game  (i.e. Angry Birds Halloween). 
As expected, the level of fun experienced and reported 
by the participants  in the two times of assessment (T1 
and  T2)  after  playing  the  recreational  and  the  educa-
tional games (Table 1) does not  significantly differ, z = 
-0.11, p = 0.91. This means that the participants declared 
the same level of fun in playing both Gustavo in Gnam’s 
Planet and Angry Birds Halloween. This is an important 
result since Gustavo in Gnam’s Planet was developed for 
educational  purposes,  taking  into  account  studies  sug-
gesting the importance of fun experience to improve the 
effectiveness of non-commercial health videogames [12].

DISCUSSION
Over the last decades, the increase in the consump-

tion of foods that are energy-dense yet low in nutrition-

al value, as well as the strong reduction of regular exer-
cise, has contributed to the global spread of overweight 
and obesity. Weight excess is a risk for multiple chronic 
diseases  (Non Communicable Diseases, NCDs),  like 
diabetes, hypertension,  cardiovascular disease  that af-
fect  the patient’s quality of  life and  life expectancy. It 
is well accepted that many cases of NCDs are prevent-
able thanks to healthy lifestyle choices. For this reason, 
healthy  lifestyles  intervention programs are  important 
issues for public and government services. 

Some recent studies, reviews of literature and meta-
analyses suggest how school may be the ideal environ-
ment  for  effective  preventive  actions  [13-15].  These 
studies have shown that computer based interventions 
result in fruit and vegetables consumption increase [7]. 
It is also known that several and essential components 
are required to undertake preventive, efficient and ef-
fective  actions.  At  first,  the  intervention  plan  should 
promote behavioral  changes  through educational pro-
grams  on  the  improvement  of  knowledge.  These  in-
terventions  should  increase  knowledge  and  knowhow, 
which can be only reached through the active involve-
ment of people.

We have designed and developed Gustavo in Gnam’s 
Planet because we firmly believe that, in accordance with 
data from the recent literature, educational web games 
can  effectively  contribute  to  change  the  behavior  also 
and above all of that part of population for which pre-
vention is a priority and communication is more difficult.

Adolescents are  the  ideal  target population  for pre-
vention of unhealthy habits and promotion of a healthy 
lifestyle.  In  order  to  identify  useful  tools  for  preven-
tion  purposes,  technology-based  intervention  gained 
increasing  support. Given  the  fact  that  video  gaming 
already captures adolescents’ attention, why not devel-
op  and  test  games  targeted  at  increasing  adolescents’ 
knowledge about healthy lifestyles? In this way, the time 
adolescents already spend playing video games can be 
simultaneously used for health behavior education.

Our  long-term goal  is  to validate, by using our web 
game,  an  innovative educational methodology able  to 
overcome difficulties and pitfalls of an ineffective com-
munication  (verbal  or  nonverbal)  about  healthy  life-
styles and nutrition.

In our knowledge, Gustavo  in Gnam’s Planet  is  the 
first web game developed in Italy to promote a healthy 
lifestyle  among  adolescents  through  improving  nutri-
tional  knowledge.  This  study was  designed  to  answer 
two research questions regarding technology-based in-
tervention  for prevention purposes. The first question 

Table 1
Results of the stages of assessment on healthy food knowledge and fun

T0a T1a T2a

Variable M SD M SD M SD

Healthy food knowledge 72.38 6.77 71.41 6.61 74.24 6.57

Fun − − 2.00b − 2.00b −

aT0 is the baseline session; T1 is the stage of assessment after Angry Birds Halloween playing; T2 is the stage of assessment after Gustavo in Gnam’s Planet playing.
bThis value is the median.
Data were collected in March 2014, in Chieti, Italy
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focused on Gustavo in Gnam’s Planet’s efficacy to im-
prove the participants’ nutritional knowledge: will play-
ers learn more nutrition content when playing Gustavo 
rather  than Angry Birds Halloween? The answer  con-
firmed our expectancies, since the participants’ scores 
to  the  healthy  knowledge  questionnaire  significantly 
increased only after playing Gustavo in Gnam’s Planet. 
This important result confirms the findings of our first 
evaluation  study  [11]  and provides  solidity  to  its  effi-
cacy by controlling that the effect observed was not a 
consequence of the evaluation process that could acti-
vate a reflective process about the nutritional properties 
of healthy and unhealthy foods.

For the second question regarding the entertainment 
property  of  our web  game,  this  data  suggest  that  the 
participants’  level of  fun was  the same as  that experi-
enced  while  playing  a  sheer  recreational  video  game. 
This  finding,  together  with  the  result  about  improve-
ment of  learning, showed how, compared to an enter-
tainment web game, Gustavo in Gnam’s Planet is a fun 
way  to promote a healthy  lifestyle among adolescents 
by teaching nutrition notions.

The main limitation of this study is the prevalence of 
the  female  participants  involved  in  the  sample.  Since 
recent  studies  conducted  with  students  of  different 
school  grades  suggest  that  females  had  higher  mean 
nutrition knowledge scores than boys [16-18], this gen-
der bias of the study could potentially limit the gener-

alizability of the results to other types of populations, 
especially males. However,  the results of our previous 
study demonstrated the efficacy of “Gustavo in Gnam’s 
Planet” to improve the knowledge on healthy diet in a 
sample of participants with a greater number of males 
than females.

CONCLUSION
Important issues for health policies and strategies are 

prevention of chronic and metabolic diseases  through 
effective interventions and their sustainability. The find-
ings of this research suggest how “Gustavo in Gnam’s 
Planet” could be an important useful means and an aus-
picious  tool  for  prevention programs  targeted  to  Ital-
ian adolescents within a multidimensional educational 
program.
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