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Importancia y rendimiento de los hábitos implicados en el desarrollo de exceso 
de peso según género

Introducción: la obesidad afecta cada vez más a los adolescentes. La clave de la prevención sigue siendo 
el control de los factores de riesgo modificables. El objetivo fue realizar un análisis mediante mapas de 
importancia-rendimiento de las principales conductas que condicionan la aparición de exceso de peso 
en adolescentes en función del género, una técnica estadística que representa gráficamente la impor-
tancia y el rendimiento de cada uno de los factores involucrados en el desarrollo del exceso de peso. 
Material y métodos: se administró un cuestionario sobre hábitos saludables (ENHASA) a padres de 
adolescentes de 12-14 años de Murcia (España). Posteriormente, fueron clasificados según estado pon-
deral siguiendo los criterios de la Organización Mundial de la Salud (OMS). Se realizaron un análisis 
multivariante y mapas de importancia-rendimiento según género.
Resultados: participaron 416 adolescentes, detectándose un 40,6% de exceso de peso, sin diferencias 
significativas por género. El análisis mostró un R2 de 0,123 en adolescentes hombres y de 0,156 en 
adolescentes mujeres. Se reveló la falta de actividad física como el factor más importante para el desa-
rrollo de exceso de peso en los adolescentes hombres, aunque los hábitos con mayor capacidad de 
mejora en ellos fueron los relacionados con el uso de televisión y horas de pantalla. En las adolescentes 
mujeres, lo más condicionante fue el ambiente socioescolar, siendo también los hábitos con menor 
rendimiento los relacionados con el uso de pantallas.
Conclusiones: existen diferencias de género en los hábitos que condicionan el exceso de peso. Se debe-
ría tener en cuenta una perspectiva de género a la hora de diseñar nuevas estrategias de prevención.

Introduction: obesity affects more adolescents every day. The key to prevention remains the control of 
modifiable risk factors. The objective of the work was to carry out an analysis using importance-perfor-
mance maps of the main behaviors that condition the appearance of excess weight in adolescents 
according to gender. An statistical technique that draws on a map the importance and performance of 
each of the risk factors involved in the development of excess weight.
Material and methods: we collected information from 416 adolescents between 12 and 14 years of age 
in Murcia (Spain) using the ENHASA healthy habits questionnaire. Later, we determined their somato-
metry and they were classified following the criteria of the World Health Organization (WHO). A mul-
tivariate analysis and importance-performance maps according to gender were performed.
Results: 416 adolescents participated. We obtained 40,6% excess weight without significant differ-
ences by sex. The analysis showed an R2 of 0,123 in boys and 0,156 in girls. Lack of physical activity 
revealed as the most important factor for the development of excess weight in boys, although the 
habits with the greatest capacity for improvement were those related to the use of television and 
screen time. In girls, the most determining dimension was the socio-school environment; and the hab-
its with the lowest performance were also those related to the use of screens.
Conclusions: there are gender differences in the habits that determine overweight and obesity. It is 
important to take gender perspective into account when designing new more efficient prevention.
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INTRODUCTION

Childhood obesity is an important public health 
problem in developed countries, but also in devel-
oping countries.1 At present, approximately 4 out 
of 10 children worldwide have excess 
weight.2,3Actividad Física, Desarrollo Infantil y Obe-
sidad en España 2019 (ALADINO It is a complex dis-
ease with a multifactorial aetiology for which there 
is currently no curative treatment and  that entails 
the development of multiple comorbidities such as 
coronary disease, type 2 diabetes, hypertension, 
dyslipidaemia, pulmonary disorders, depression 
and some forms of cancer.4,5 According to the Or-
ganisation for Economic Co-operation and Devel-
opment (OECD), the direct costs of obesity already 
amount to 9.7% of the total national health spend-
ing.6 Given that more than 50% of obese children 
will continue to be obese in adulthood,7 preventive 
interventions aimed at changing lifestyle habits in 
childhood should be the cornerstone of the strate-
gy against obesity.8 

As early as 1997, given the seriousness of the prob-
lem, the World Health Organization (WHO) de-
clared obesity a global epidemic and proposed a 
series of preventive measures. Since then, multiple 
interventions have been implemented at every 
level,9-11 but, while they have achieved positive re-
sults, they have still proven insufficient, as obesity 
continues to increase in Spain.9,12 

On the other hand, adolescence is a key stage dur-
ing which physiological, psychological and social 
changes take place that will have an impact on the 
development of specific habits that may contrib-
ute to the development of overweight and obesi-
ty.13,14 Just as the patterns of pubertal develop-
ment or body fat distribution vary based on sex, 
there are also differences in physiology and pat-
terns of personal development between male and 
female adolescents. Previous studies have  made 
descriptive analyses of lifestyle in adolescents 
based on sex with heterogeneous results, but 
most of them concur that in male adolescents, 
outcomes are better in variables determined by 
physical activity and sports.15-19 The disagreement 

is greater when it comes to diet, as most studies 
conclude that sex is not associated with the type 
or quality of the diet,19,20 but others have reported 
better dietary patterns in female adolescents.21 As 
regards technology, there do not seem to be sig-
nificant differences in the total screen time, but 
there are differences in the type of use:  male ado-
lescents spend more time on the internet and 
playing videogames, while female adolescents 
spend more time on mobile phones and social net-
works.22–24 Lastly, sociability also seems to be as-
sociated with sex, as female adolescents exhibit 
more engagement in school and better academic 
performance, although also lower levels of self-
esteem, psychological wellbeing and body image 
satisfaction.14,22,25

Based on the above, it is fair to conclude that there 
are various factors related to the habits and behav-
iours of young individuals that may be determined 
by sex. Thus, the aim of our study was to include 
this perspective to explore the main behaviours 
associated with the development of excess weight 
in adolescents in relation to sex in the region of 
Murcia, Spain, using importance-performance 
map analysis. Through this approach, the identifi-
cation of the most important habits—determi-
nants with the most potential to be modified—
could be an appropriate strategy for the purpose of 
developing more efficient control programmes.

MATERIAL AND METHODS

We conducted a cross-sectional study in Health 
Area V of the Region of Murcia (Spain) during the 
2017-18 and 2018-19 academic years. The study 
population consisted of students enrolled in the 
first year of compulsory secondary education (ESO, 
or Educación Secundaria Obligatoria) aged 12 to 14 
years. The exclusion criteria were the presence of 
any severe chronic or endocrine disease, eating dis-
orders that could interfere with weight and height 
gain in the student and/or refusal of the parents or 
the student to participate in the study. Table 1 pre-
sents the main demographic characteristics of the 
sample. Taking as reference the census data of the 
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Instituto Nacional de Estadística (INE), after iden-
tifying the number of adolescents in the age range 
of interest residing in the municipalities compre-
hended in Health Area V, we calculated we would 
need a minimum sample of 350 students for a 
maximum error of 4.92% and a 95% level of confi-
dence. To obtain such a sample, we invited the 7 
secondary education schools of the area to partici-
pate, of which 3 refused claiming difficulties in in-
tegrating the study in the school schedule. Of the 
remaining schools, 3 public and 1 private, we in-
cluded 100% of the students that accepted to par-
ticipate. The study was approved by the Clinical 
Research Ethics Committee of the Hospital Univer-
sitario Virgen de la Arrixaca de Murcia (Spain).

The data collection was carried out by a health 
care team consisting of 2 paediatricians and 2 
nurses in 2 phases. The first one consisted of col-
lecting information on the lifestyle habits of par-
ticipants by means of the ENHASA questionnaire, 
previously validated in Spain.26 This questionnaire 
assesses behaviours and factors involved in the de-
velopment of overweight and obesity through 26 
items rated on a Likert scale. A copy of the ques-
tionnaire was distributed to the parents and legal 
guardians of the participants through the tutors of 
the students in each school, accompanied by a 
sheet with information about the study and an in-
formed consent form, which they were asked to 

submit once it was appropriately completed to in-
clude the student in the study. In the second phase, 
somatometric measurements were obtained for 
each participant. The health care team travelled to 
each of the schools, where, in a room arranged 
specifically for the purpose, they measured the 
weight, height and waist circumference of the stu-
dents with a SECA® 778 column scale (min. 2 kg 
and max 200 kg) and a SECA® 201 measuring tape 
accurate to 1mm, all of which are certified. After 
obtaining their assent, students were measured 
barefoot and in light clothing, with 2 measure-
ments taken for each parameter by the same indi-
vidual, recording the mean of both. Once all the 
data was collected, we classified adolescents by 
their weight status as normal weight or excess 
weight based on their body mass index (BMI) ap-
plying the WHO criteria (BMI z-score: ≤1, normal 
weight; 1-2, overweight; >2 obesity), the waist-to-
height (WTH) ratio and the waist circumference 
(WC) according to international references for age 
and sex.27-29 On the other hand, we aimed to as-
sess the pubertal development of the adolescents 
by means of the Tanner scale. However, after hold-
ing meetings between the teaching staff and 
health experts, this assessment was foregone on 
account of the inconvenience of performing it out-
side a health care setting.

Lastly, we conducted an importance-performance 
map analysis (IPMA) in relation to sex. Prior to it, to 
verify its appropriateness and guarantee its quali-
ty, we conducted a statistical analysis, generating 
a structural equation model with the partial least 
squares (PLS) method.30 The thresholds considered 
valid in this model were a correlation coefficient 
greater than 0.7 for each item, a p value of less 
than 0.05 to define statistical significance for each 
of the 4 dimensions, and a final result with an R2 
greater than 0.1. Importance-performance map 
analysis is a method that plots the relative posi-
tion of constructs and indicators based on their 
importance and performance in relation to a spe-
cific endogenous variable. The importance is deter-
mined by the sum of all the direct and indirect ef-
fects on the target endogenous construct, where 

Table 1. Importance and performance of habits 
involved in the development of excess weight by sex. 
Demographic characteristics of participants
Participants  Total: 421 

 Excluded: 5
 Included: 416

Sex  Female: 216 (51.9%)
 Male: 200 (48.1%)

Age  12 years: 279 (67%)
 13-14 years: 137 (33%)

Type of school  Public: 395 (95%)
 Private: 21 (5%)

Individual completing 
questionnaire

 Mother: 341 (82%) 
 Father: 62 (14.9%) 
 Both: 4 (0.9%) 
 Another carer: 9 (2.2%)
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indirect effects are calculated as the product of the 
paths linking them to the target construct. Their 
statistical significance is verified through boot-
strapping. As for performance, the first step is to 
rescale all values for each indicator and subject in 
the sample to standardise them31,32; then trans-
form their weights by multiplying each rescaled 
value by its respective rescaled weight, then add-
ing these values up.33 The resulting value is the 
value of the new rescaled construct. 

ζi
rescaled

= × 100
E[ζi] – min [ζi]

max [ζi] – min [ζi]

Where:

min [ζi] = Σ     wij . min [xij]
ni

j=1

max [ζi] = Σ      wij . max [xij]
ni

j=1

And xij stands for the jth manifest variable of a 
given construct ζi, and wij for the estimated un-
standardised formative weights, both of them in 
the measurement model.34

Once both values are obtained, they are plotted in 
a map in which the horizontal axis represents im-
portance and the vertical axis performance. Once 
the importance is calculated, constructs or indica-
tors with high performance values are hard to im-
prove. On the contrary, those with lower perfor-
mance values may be easier to improve. The 
statistical analysis was performed with the soft-
ware SPSS® 18.0 and SmartPLS® 2.0. 

RESULTS

Of the 567 year 1 students registered in the cen-
sus, 421 agreed to participate (participation rate of 
74.2%). In the end, after excluding 5 students with 
conditions that could affect body composition 
(Turner syndrome, uncontrolled hypothyroidism, 
trichorhinophalangeal syndrome, maturity-onset 
diabetes of the young, and reduced mobility in 1 
student), the final sample included 416 adoles-
cents, of who 52% were female. 

When it came to weight status, we found excess 
weight in 40.6% based on the BMI, 33.4% based on 
the WC and 35.1% based on the WTH ratio. We did 
not find significant differences based on sex. 

The values obtained in the multivariate analysis 
based on PLS regression exceeded the required 
thresholds for the validation of models and scales, 
fulfilling the criteria for convergent validity in every 
case. The resulting R2 values were 0.123 for male 
adolescents and 0.156 for female adolescents, dem-
onstrating the predictive power of the model in both 
sexes. Table 2 presents all the items in the ENHASA 
questionnaire, the dimensions in which they are 
contained and the loading of each item in each sex.

Lastly, the results of the IPMA were as follows. In 
male adolescents, analysing the overall constructs 
(Fig. 1), physical activity was identified as the most 
important dimension, and also had a performance 
greater than 65%; it was followed in importance, 
in terms of the tendency to develop excess weight, 
by diet and the use of technologies that is neces-
sarily sedentary, both with performances of less 
than 50%. The environment and the use of tech-
nologies that is not necessarily sedentary were not 
very important in male adolescents. Analysing 
each of the habits under consideration separately 
(Fig. 2), we found that the most important item 
was participation in extracurricular sports activi-
ties, followed by the habit related to the WHO rec-
ommendation of engaging in 60 minutes of daily 
physical activity, both of which with a performance 
of nearly 70%. On the other hand, 2 of the indica-
tors that appeared to be most important were 
watching television and a daily total screentime 
greater than 2 hours, with a performance of ap-
proximately 30%. As for diet, the most influential 
habits were consuming fruit and consuming fish, 
with performances of approximately 60%.

In female adolescents, the analysis by dimension 
(Fig. 3) revealed that the social and school environ-
ment was the most important factor, with a per-
formance greater than 80%, followed in impor-
tance by physical activity and the use of 
technologies that is necessarily sedentary, both 
with a performance of less than 50%. Diet emerged 
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Table 2. Importance and performance of habits involved in the development of excess weight by sex. Distribution 
of items in the ENHASA questionnaire and weight obtained in the multivariate PLS analysis by sex

Indicator Standardised factor weight in 
adolescents

Male Female
Diet D-1 Brings lunch from home 0.478 0.527

D-2 Has at least four meals a day 0.224 0.449
D-3 Eats fruit every day 0.719 0.659
D-4 Eats vegetables every day 0.631 0.530
D-5 Eats fish several times a week 0.737 0.652
D-6 Eats legumes several times a week 0.583 0.614
D-7 Eats processed or fast foods (pizza, 
hamburgers…) several times a week 

-0.325 0.325

D-8 Eats together with the family 0.050 0.570
Entorno EN-1 Has been bullied or threatened by other 

children
-0.005 0.270

EN-2 Is scared of other children -0.257 0.198
EN-3 Feels ashamed or would like to change a 
part of their body

-0.218 0.769

EN-4 Feels they do everything wrong 0.365 0.679
EN-5 Feels lonely -0.027 0.715
EN-6 Has complained that parents do not 
have enough time for them

0.483 0.588

EN-7 Has complained that they are treated 
unfairly at home

0.745 0.685

Information and 
communication 
technologies (ICTs)

ICT 1 ICT-1 Watches TV 0.730 0.730
ICT-2 Uses a computer, mobile phone or 
tablet to play videogames

0.874 0.874

ICT-3 Has a total screen time of 2 or more 
hours a day (computer, tablet, mobile phone… 
combined)

0.619 0.517

ICT 2 ICT-4 Uses the computer, mobile phone or 
tablet to chat with friends

0.826 0.884

ICT-5 Uses the computer, mobile phone or 
tablet to go online

0.700 0.753

ICT-6 Your child gets upset if someone 
bothers them while using the mobile phone

0.724 0.750

ICT-7 Has someone warned you that your 
child spends too much time on the phone or 
watching television?

0.542 0.402

Physical activity PA-1 Does aerobic physical activity (running, 
riding a bike) every day, for at least 60 
minutes

0.800 0.827

PA- Does a sport-related extracurricular 
activity, e.g., skating, basketball, dancing, etc

0.920 0.904

PA-3 Does physical activity with their family, 
e.g., walking, riding a bike, hiking, etc.

0.040 0.431

PA-4 Has had enough time for leisure 
activities: playing, reading, etc.

0.100 0.100

D: diet; EN: environment; ICT 1: information and communication technology the use of which is necessarily sedentary; ICT 2: information 
and communication technology the use of which is not necessarily sedentary; PA: physical activity.
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as the fourth most important dimension, with a 
performance of nearly 80%. In the analysis of indi-
vidual items (Fig. 4), the desire to change a part of 
their body was the most important, followed by 
engagement in extracurricular sports activities 
and playing video games. As was the case in male 
adolescents, watching television and the total 
screen time were important, but had performanc-
es of approximately 30%.

DISCUSSION

Generally, we found frequencies of excess weight 
that were consistent with previous studies that 
found overweight or obesity in approximately 2 
out of 5 children.2,35 This evinces the actual magni-
tude of the problem of excess weight in the paedi-
atric population.

In our study, we analysed the association between 
different risk factors and the development of ex-
cess weight in adolescents. Although this subject 
has been studied extensively, we used a novel sta-
tistical approach that, by taking performance into 
account, facilitates the identification of habits that 
have the most potential for improvement, and 
yields results in two dimensions (both importance 
and performance), which is particularly relevant to 
establish priorities for intervention. In addition, we 
obtained specific results for each sex, and found 
differences that should be taken into account in 
future prevention strategies. On the other hand, 
given the growing importance of emerging infor-
mation and communication technologies (ICTs) in 
the development of excess weight, we decided to 
divide them into 2 subgroups to make a more de-
tailed analysis. One main subgroup (ICT 1) encom-

Figure 1. Importance and performance of habits involved in the development of excess weight by sex. 
Importance-performance map of constructs in male adolescents. Graphical representation of the different risk 
factors assessed by means of the ENHASA questionnaire in male participants
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ICT 2: information and communication technology the use of which is not necessarily sedentary; PA: physical activity.
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passing those activities that required seating (nec-
essarily sedentary) and a complementary subgroup 
(ICT 2) encompassing those that did not entail 
physical inactivity (not necessarily sedentary).

As regards the IPMA, we ought to highlight that 
the best approach is to focus on improving perfor-
mance in items found to be very important but 
which, at the same time, with a relatively low per-
formance, thus addressing those lifestyle habits 
with the greatest potential for improvement to 
achieve greater efficiency. In male adolescents, 
while the factor with the greatest impact on the 
development of excess weight was physical activ-
ity, the lifestyle habits that conformed this dimen-
sion had relatively high performance values, and 
therefore, despite their well-known impor-
tance,36,37 did not offer a lot of room for improve-
ment. On the other hand, the items related to the 

use of necessarily sedentary technologies, such as 
television viewing or the total hours of screentime, 
appeared as the third and fourth in importance 
while their performance was at approximately 
30%. Numerous studies have associated the use of 
emerging technologies with the development of 
excess weight,38 so, taking into account that at 
present some portion of learning, communication 
and entertainment take place through electronic 
devices, these habits should be addressed thor-
oughly in upcoming interventions, as they could 
yield important improvements in the control of 
obesity. In female adolescents, the factor with the 
greatest impact on excess weight was the social 
and school environment, already identified in pre-
vious studies,39 and the most relevant item was 
feeling ashamed or wanting to change some part 
of their physical appearance. In adolescence, per-

Figure 2. Importance and performance of habits involved in the development of excess weight by sex. 
Importance-performance map of latent variables in male adolescents. Graphical representation of the importance 
and performance of each of the 26 lifestyle habits assessed in the ENHASA questionnaire in male participants. 
The correspondence of each of the items can be found in Table 2
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sonality develops along with self-esteem and self-
image, a process that is more intense in female 
adolescents.40 Also in this sex, feelings about body 
image and social acceptance are also stronger, 
which explains why environmental factors affect 
female adolescents predominantly in relation to 
the development of obesity and of mood disorders, 
low self-esteem or depression.38 Therefore, achiev-
ing and maintaining an adequate social and school 
environment must be one of the main objectives. 
The second most important item in female adoles-
cents was participation in extracurricular sports 
activities, and in this sex the performance was ap-
proximately 50%, which means that promoting 
and guaranteeing access to these activities should 
be another of the priorities in the development of 
new programmes for obesity control.

Among the strengths of the study, we ought to 
highlight the objective measurement of somato-

metric variables with certified equipment and the 
use of a validated questionnaire. The main limita-
tions were those intrinsic to its cross-sectional de-
sign and the characteristics of the sample, which 
was of small size, recruited in a single health care 
area by convenience sampling, and further reduc-
tion of the sample size by the refusal of some 
schools to participate. Lastly, we did not take into 
account parent-related or additional sociodemo-
graphic variables that may have acted as con-
founders. 

To conclude, we ought to underscore that our 
study applied a novel statistical method to analyse 
the importance and performance of different risk 
factors associated with excess weight in relation 
to sex. We analysed classical factors as well as 
emerging factors such as new technologies or en-
vironmental aspects. The factors that appeared to 
be most important were physical activity in male 

Figure 3. Importance and performance of habits involved in the development of excess weight by sex. 
Importance-performance map of constructs in female adolescents. Graphical representation of the different risk 
factors assessed by means of the ENHASA questionnaire in female participants
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adolescents and the social and school environ-
ment in female adolescents, both of which exhib-
ited a high performance, and therefore offered lit-
tle room for improvement. Following in importance 
were diet in male adolescents and physical activity 
in female adolescents, both with a low perfor-
mance. Lastly, the use of technologies that was 
necessarily sedentary corresponded to a high im-
portance and a low performance in both sexes. In 
consequence, an efficient intervention should ad-
dress the use of new technologies overall, and aim 
to improve diet in male adolescents and physical 
activity in female adolescents. Identifying sex-
based differences in behaviours that can have an 
impact on health must be a priority in the develop-
ment of new prevention programmes.
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Figure 4. Importance and performance of habits involved in the development of excess weight by sex. 
Importance-performance map of latent variables in female adolescents. Graphical representation of the 
importance and performance of each of the 26 lifestyle habits assessed in the ENHASA questionnaire in female 
participants. The correspondence of each of the items can be found in Table 2
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less room for improvement, and the other way around.  
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