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ABSTRACT

Introduction. Social and cultural changes are
altering young people’s habits. Some surveys
measuresuchbehaviors, butarehhard tointerpret.
The objective of this study was to design and
validate a homogeneous questionnaire to study
habits among adolescents aged 12-14 years.
Population and methods. Descriptive and cross-
sectional study to validate a questionnaire.
Items were selected after a bibliographic
review and expert assessment. The pre-test was
administered to a pilot sample. Reliability was
established using Cronbach’s alpha coefficient,
and construct validity, using a factor analysis.
It was administered to a sample of parents of
students from 4 secondary schools.

Results. Cronbach’s coefficient showed values
close t0 0.7in 3/4 subscales and an overall value
of 0.629, showing accuracy and stability. Factor
analysis determined an adequate construct
validity, with 4 factors: eating, physical activity,
new technologies, and environment. The final
questionnaire included 26 items and was
administered to 421 participants. Poor habits
were observed in 24.8 % and very unhealthy,
in 3.4 %. Girls had poorer scores in physical
activity (p<0.001), and boys, innew technologies,
although it was not significant.

Conclusions. The final instrument was valid,
reliable, and easily administered to assess
modifiable behaviors in adolescents. The
inclusion of technologies and environmenthelps
toadapt the questionnaire to currentchanges. The
greatest deficit was observed in the technology
useand physical activity domains; and girls were
more sedentary.
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INTRODUCTION

Recent social and cultural changes
are modifying adolescents” behaviors
and habits. A diet based on fast foods,
doing little physical activity and the
technological revolution, which leads
to a more sedentary lifestyle, are
now a reality.!”® These patterns are
contributing to the rapid increase in
pediatric overweight and obesity in
recent decades.*® In terms of pediatric
overweight and obesity, Spain is the
leader in Europe with 20-24 % and
10-15 %, respectively.”!! Obesity is
a multifactorial problem in which
genetic, metabolic, psychosocial,
and environmental determinants are
involved. The latter are becoming
increasingly important as they are
modifiable."

The period with the most
opportunities to acquire healthy
behaviors that will last for life is
puberty!® because this is when
physiological, psychological, and
behavioral changes that are critical
for human development occur.
Detecting, preventing, and improving
lifestyle habits is a challenge for public
health.''* Hence, the importance
of establishing how environmental
factors have an impact on adolescents’
health so that cases at risk are detected
in an early manner. Screening tests
should be administered to detect
children with unhealthy habits.

According to the bibliography,
multiple surveys have been
developed in an attempt to establish
children’s habits and behaviors.
Specific questionnaires have been
developed about eating habits, such
as the National Survey on Food
and Beverage Consumption in the
Child and Adolescent Population;'
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physical activity, such as the Assessment of
Physical Activity Levels Questionnaire (APALQ)"
or the ENERGY;Y in addition to scales about
Experiences related to video games, the Internet
or mobile phones (CERV, CERI, and CERM),
respectively.!® Other studies, such as the
Surveillance on Growth, Diet, Physical Activity,
Child Development, and Obesity (Vigilancia
Del Crecimiento, ALimentacién, Actividad Fisica,
Desarrollo Infantil y Obesidad, ALADINO),'® have
analyzed the overall domain of health using
surveys. All of these instruments have provided
great knowledge about young people’s habits,
but had a limitation: using different measurement
scales and data collection methods has hurdled
administration, interpretation, and population
comparison possibilities.

Thus, it is necessary to develop an instrument
capable of analyzing each risk factor affecting
excess weight from an overall perspective; a
homogeneous, brief, easily administered scale that
allows analyzing results, their relation, and data
extrapolation. A practical, useful questionnaire
may serve as a screening tool in both the school
and primary care settings. Therefore, the main
objective of this study was to design and validate
a questionnaire to study health-related habits and
behaviors among children aged 12-14 years.

POPULATION AND METHOD

This was an observational and cross-sectional
validation study divided into the following
phases: questionnaire development, validation,
and administration.

1. Questionnaire design

An extensive bibliographic review was
done using the PubMed, MEDLINE, Cochrane
Library, SCOPUS, Google Scholar, and Web
of Science electronic databases. Search terms
included eating habits, physical exercise, child
health, information and communication technologies,
video games, school, school performance, leisure time,
personal relations, self-perception, social acceptance,
happiness, satisfaction, and child obesity. Based on
this, a preliminary questionnaire was developed
and reviewed by five experts in pediatrics and
adolescent medicine for content validation.

An odd Likert scale made up of 11 items
was used, where a score close to 0 accounted
for unhealthier habits; the questionnaire was
homogeneous, comparable, and simple. The
scoring method was the sum of each item (total
range: 0-260). Some were arranged contrary to the

construct, so they were inverted for analysis. Cut-
off points were established to determine groups
by score: 0-49, very unhealthy habits; 50-99,
unhealthy; 100-149, acceptable; 150-200, healthy;
and > 200, very healthy.

The pre-test was administered to a pilot
sample of 37 parents from a different school.
Doubts, incidences, and remarks were registered.
After the reliability analysis, non-discriminatory
questions (those correctly answered by more than
95 % of the sample) or questions with low internal
reliability were removed. The estimated time to
complete the questionnaire was 10 minutes.

2. Psychometric analysis

Using Cronbach’s alpha, the more reliable
items were determined. An internal consistency
between 0.4 and 0.7 was accepted,'® and this
version was made up of 27 items. Then, an
exploratory factor analysis using the maximum
likelihood method and varimax rotation
factors was done to identify the questionnaire’s
underlying structure and determine construct
validity. Relevance was previously studied
using the Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy and Bartlett’s sphericity test.
KMO values above 0.7 were accepted to assess the
extent of correlation among variables.

After this, the total variance explained was
done selecting values above 50 %. Minimum
values of 0.3 were admitted as optimal for item
correlation with the corresponding factor for
grouping. Initially, 8 rotations were obtained,
which were subjected to a retention for
convenience to unify and reduce domains,
and an optimized, 4-component version was
obtained. The final questionnaire included 26
items distributed in 4 domains. Finally, the scores
were examined to look for differences based on
sex using a variance analysis.

3. Field test

The target population was made up of parents
of adolescents who were in the first year of
secondary school (12-14 years) in education
centers from health area V of the Region of
Murcia during the 2017-2019 period. Taking
into account the population in that age range
included in the census, a minimum sample
size of 350 participants was calculated for a
maximum error of 4.92 %, with a 95 % confidence
interval. The seven education centers in the
area were invited to participate in the study;
four (three public and one state-funded private)
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agreed to collaborate; three public schools
refused to participate alleging lack of time in
the school schedule. Participants were selected
from an eligible sample of 567 students, and the
proportion among centers was maintained.

The questionnaire was sent to the parents
for its completion at home, together with the
informed consent and an explanatory note
that included information about the study, its
objectives, voluntary nature, and anonymity of
answers. Parents whose adolescent children had
chronic diseases or eating disorders and those
who refused to participate were excluded.

All data were anonymous and results were
analyzed using the Statistical Package for the
Social Sciences (SPSS). The study was accepted
by the Clinical Research Ethics Committee of
Hospital Universitario Virgen de la Arrixaca
(Murcia).

RESULTS
1. Questionnaire development
A total of 636 articles in Spanish and English

FIGURE 1. Baseline characteristics and Cronbach’s alpha progress

were identified; of these, 15 related to large
national studies and validated surveys in the
child population were selected. Based on the most
prevalent and representative items, a 51-item
questionnaire was obtained; this was assessed
by experts, who removed 5 items due to a lack of
construct or controversy. A pilot questionnaire
of 46 items distributed into 4 sections was
developed: eating included 14 items, physical
activity-leisure time, 5; new technologies, 10; and
school-friends, 17. Figure 1 shows the questionnaire
development process. This pre-test was correctly
completed by 95 % of the pilot sample, and an
adequate feasibility was confirmed.

2. Psychometric analysis

In relation to the validity and reliability study,
after a Cronbach’s alpha analysis, the eating block
was reduced to 8 items, and the questions about
water, salt, or pastry were removed, among
others. In relation to physical activity-leisure time,
the 5 items were maintained. For new technologies,
3 questions about parental supervision, use of

FINAL “ENHASA”
BIBLIOGRAPHIC REVIEW QUESTIONNAIRE
26 items in 4 domains
v )
QUESTIONNAIRE DESIGN CONSTRUCT VALIDITY
AND CONSTRUCT USING FACTOR ANALYSIS
¢ A
RELEVANCE STUDY
DOMAIN KMO + BARTLETT’S SPH
IDENTIFICATION A
I RELIABILITY ANALYSIS WITH
v * CRONBACH’S ALPHA
EXPERT GROUP L] PILOT SAMPLE From 46 to 27 items (a 0.629)
ASSESSMENT n: 37 participants F 3
l | FINAL SAMPLE INCLUDED
v n: 416 families
ANSWER ANALYSIS (Minimum sample size: 350)
CONTENT VALIDITY r Y
+ 146 refused to participate 5 excluded
1ST VERSION OF ELIGIBLE SAMPLE
THE .QUES.TIONI\.TAIRE — n: 567 families
46 items in 4 sections

ENHASA: Survey on healthy habits among adolescents (Encuesta de Hibitos Saludables en Adolescentes);

KMO: Kaiser-Meyer-Olkin measure of sampling adequacy.
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parental controls, and electronic material use in
the classroom were removed. Finally, the school-
friends block was reduced to 7 questions with the
elimination of those about academic performance,
peer relations, and mood. Table 1 shows how the
alpha coefficient increased as low discrimination
items were removed.

TaBLE 1. Baseline characteristics and Cronbach’s alpha progress

The final set showed an overall internal
consistency of 0.629. The sample adequacy study
showed a KMO value of 0.752, and Bartlett’s
test, a p value < 0.05. After the exploratory
analysis, 8 components had an eigenvalue > 1.
This solution accounted for a significant total
variance percentage (58.8 %). After the retention

Eating Physical activity =~ New technologies Environment Overall
Initial test No. of items 14 5 10 17 46
Alpha value 0.456 0.500 0.590 0.468 0.585
Resulting test No. of items 8 5 7 7 27
Alpha value 0.665 0.500 0.759 0.758 0.629

Reliability analysis results. After removing the less reliable items from the initial test, an abridged version with a higher internal

consistency both per domain and overall was obtained.

TABLE 2. Rotation matrix for 4 components

Component
1 2 3 4

Eating

2. Brings lunch from home. 0.535

3. Has at least four meals a day. 0.4

4. Eats fruits every day. 0.747

5. Eats vegetables every day. 0.726

6. Eats fish several times a week. 0.687

7. Eats legumes several times a week. 0.706

8. Eats processed or fast food (pizza, hamburgers...) several times a week. 0.39

13. Eats together with the family. 0.371
Physical activity

15. Walks to school.

16. Does aerobic physical activity (running, riding a bike) every day, for at least 60 minutes. 0.754

17. Does a sport-related extracurricular activity, e.g., skating, basketball, dancing, etc. 0.693

18. Does physical activity with their family, e.g., walking, riding a bike, hiking, etc. 0.319  0.508

19. Has had enough time for leisure activities: playing, reading, etc. 0.343
New technologies

20. Watches TV. 0.439

21. Uses a computer, mobile phone or tablet to play video games. 0.62

22. Uses a computer, mobile phone or tablet to go online. 0.768

23. Uses a computer, mobile phone or tablet to chat with friends. 0.762

24. Has a total screen time of 2 or more hours a day

(computer, tablet, mobile phone... combined). 0.671

28. Your child gets angry if somebody bothers them while using their mobile phone. 0.553

29. You have told someone that your child spends too much time using the phone

or watching TV. 0.534 0.305
Environment

36. Has been bullied or threatened by other children. 0.647

37.1Is scared of other children. 0.596

38. Is ashamed of themselves or would like to change a part of their body. 0.618

39. Has felt everything goes wrong. 0.749

40. Has felt lonely. 0.74

41. Has complained that their parents do not have enough time for them. 0.451 -0.326

42. Has complained that they are treated unfairly at home. 0.307 0.492

Factor analysis results to establish construct validity. The KMO value shows the extent of correlation among variables.
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for convenience, a final, optimized version made
up of 4 domains was obtained: technologies,
environment, eating, and physical activity-leisure
time. Item distribution and factor load are shown
in Table 2.

TABLE 3. Demographic characteristics of participants

No. of participants:

Studied: 421 Included: 416 Excluded: 5
Sex:

Female: 216 (52%) Male: 200 (48 %)
Age:

11-12 years old: 81 (19.5 %) 12-13 years old: 198 (47.6 %)
13-14 years old: 122 (29.3 %) 14-15 years old: 15 (3.6 %)

School:
Public: 395 (95 %)

Person filling in the questionnaire:
Mother: 341 (82 %)
Father: 62 (14.9 %)
Both: 4 (0.9 %)

Family structure:
Two-parent family: 380 (89.9 %)
Other models: 11 (2.6 %)

Maternal education level:
No education: 14 (3.3 %)
Primary education: 169 (40.6 %)
Secondary education: 137 (33 %)
University education: 95 (22.9 %)
No data: 1 (0.2 %)

Paternal education level:
No education: 20 (4.8 %)
Primary education: 169 (40.6 %)
Secondary education: 145 (35 %)
University education: 66 (15.9 %)
No data: 16 (3.8 %)

TABLE 4. Definite and descriptive questionnaire data by sex

The item related to fast food consumption
showed a greater load in the new technologies
factor, as well as the eating together as a family
item in the physical activity domain, but both were
moved to the eating domain because they had
no conceptual relevance in the other domains.
The walks to school item showed similar loads
in the 4 factors, but they were all below 0.3, so
it was not assigned to any of them. The final
questionnaire, called Survey on healthy habits
among adolescents (Encuesta de Hdbitos Saludables
en Adolescentes, ENHASA), maintained the same
4 domains and included 26 items.

3. Analysis of results

A total of 421 “parent-student” pairs were
recruited (participation rate: 74.2 %). Students’
mean age was 12.8 £ 0.6 years and standard
deviations (SDs); 52 % of participants were girls.
Five participants were excluded because they had
a chronic disease. Table 3 shows a breakdown of
the sample’s demographic characteristics.

Based on the score, 28.2 % of participants had
poor habits; of them, 3.4 % were very unhealthy.
Only 9.1 % of participants had very healthy
habits. The analysis of variance did not find
significant general differences by sex (p 0.417).

The greatest deficit was observed in the
technology use domain, followed by physical
activity (40.8 % and 47.4 % of the maximum
potential score). Eating habits were adequate
in general, with mean scores of 74.9 % of the
potential score. Table 4 shows a summary of
regulatory data for scores in general and per

Domain No. of items Girls (n = 216) Boys (n = 200) p value
8 Mean 57.93 58.01 0.944
Eating Standard deviation 11.819 11.315
Range 17-80 20-79
4 Mean 17.62 20.41 0.000
Physical activity Standard deviation 8.674 7.368
Range 0-40 0-35
7 Mean 29.35 22.75 0.265
New technologies Standard deviation 15.168 13.906
Range 0-63 0-65
7 Mean 58.27 59.11 0.468
Environment Standard deviation 12.013 11.248
Range 17-70 15-70
Mean 163.171 165.27 0.471
Total 26 Standard deviation 31.87 27.24
Range 66-229 73-237

Final score, by block and overall, based on sex. n: 416.
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domain based on sex. Girls had poorer scores
in physical activity (p < 0.001), and boys, in new
technologies, although it was not significant.

DISCUSSION

The instrument obtained contains acceptable
psychometric parameters and is simple and quick.
The ENHASA showed an acceptable internal
consistency, making it an accurate and stable
tool to assess lifestyle habits among adolescents.
It is an improvement from previous instruments
because, in addition to including multiple areas
affecting health, it uses a homogeneous answer
scale and provides measurable data that are easily
coded and interpreted.

Using a factor analysis, all aspects were
grouped into 4 domains and items that
provide related summary information were
developed, which allows to establish customized
and individualized improvement strategies
based on the deficit area. It also validates the
questionnaire structure, consistent with the
existing bibliography.!020-2¢

The ENHASA includes the habits most related
to obesity, such as eating and physical activity,
and it also introduces aspects like environment
and new technologies, which are essential
for an overall approach to child health.'? The
eating domain includes legume, fish, fruits, and
vegetables consumption, which has been related
to a higher body mass index and metabolic
syndrome.? Consumption of these food groups
should be encouraged, whereas precooked foods,
sodas, and sweets should be reduced.?

In relation to physical activity, a higher factor
load was observed in questions related to
the recommendations by the World Health
Organization (WHO)?* and extracurricular
sport-related activities. Physical exercise during
childhood has an impact on growth and reduces
morbidity and mortality in adult age.?>%
Although walking to school has been promoted
as a prevention strategy,' in our study, the load
was not sufficient, probably because the study
population comes from a rural setting, where
most students walk to school.

In relation to the technologies domain, the
digital revolution has led to an important
increase in screen use, at the expense of physical
and leisure activities. Both the Spanish Society
of Pediatrics and the American Academy of
Pediatrics recommend limiting screen time to
less than 2 hours a day due to its association with
obesity.®*% Given the dose-response relationship

between screen time and excess weight,'#*' more
attention should be given to new technologies as
factors that affect health.

Finally, in the environment domain, the higher
load was observed in items related to self-esteem
and bullying. Sensitive or conflictive situations
are often left out of child assessments, but it is
necessary to consider that, during childhood and
adolescence, changes that will have an effect on
health and well-being in adult life take place.!>*
This is in addition to the poorer self-esteem and
quality of life observed among obese children.?!

In our sample, 1 in 4 adolescents referred
unhealthy habits, which showed an unbalanced
diet, a sedentary lifestyle, and an excessive use
of technology. The worst habits were observed
in the technology use and physical activity
domains. More sedentary behaviors were
observed among girls, which is consistent with
national studies.?” Unlike the bibliography,
eating habits were adequate, probably because
rural area populations like the one in our study
tend to follow the Mediterranean diet.*? The
greatest deficit area in both males and females
was new technologies. Nowadays, many learning,
communication, and entertainment hours take
place in front of a screen, which is why the
obtained results are consistent.

Instruments to measure attitudes and
behaviors are required in pediatrics so as to
prevent associated comorbidities. Using this type
of instruments helps to obtain a better quality in
terms of data collection, which is good to detect
risks for child health and establish an early
management. The design by domains allows to
appropriately plan health care, including targeted
prevention strategies based on the deficit area.
As health programs now include other support
tools to detect hypothyroidism or hearing loss
in children, this type of validated instruments
should be included in the assessment of risk
habits.

The main limitations of this study were the
lack of correlation with other scales, given that
we did not find any other similar instrument that
had been validated in the pediatric population,
and that this was an observational study, so it
was not possible to establish causality among
studied factors.

To conclude, the ENHASA is a valid,
reliable, and easily administered instrument to
assess the main modifiable behaviors among
adolescents. The inclusion of new technologies
and environment as influential factors helps to
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adapt the questionnaire to current social changes.
The greatest deficit was observed in habits related
to new technologies and physical activity; and
girls were more sedentary. The ENHASA is an
optimal instrument to detect children at risk and
to establish customized prevention and treatment
strategies. H
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