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Hábitos de estilo de vida en adolescentes con sobrepeso y obesidad 
(Estudio Obescat)

Objetivo: evaluar la eficacia de una intervención educativa sobre hábitos de estilo de vida para reducir 
el índice de masa corporal en adolescentes.

Pacientes y métodos: ensayo clínico de un año de seguimiento realizado en 48 centros de Atención 
Primaria de Cataluña. Participaron 174 adolescentes entre 10 y 14 años con sobrepeso u obesidad; 87 
aleatorizados al grupo intervención y 87 al grupo control. La intervención fue de carácter educativo 
(hábitos alimentarios y de ejercicio físico) y se realizó en la visita inicial, y a los 1, 3, 6, 9 y 12 meses de 
seguimiento. Variables de resultados: cambios en hábitos alimentarios y ejercicio físico, cambios en el 
índice de masa corporal (IMC) y en el perímetro abdominal. 

Resultados: edad media 11,81 años (desviación estándar [DE]: 1,21) y 50% mujeres. Completaron el 
seguimiento 125 participantes (71,8%). Los Z-scores de IMC disminuyeron en ambos grupos (p < 
0,001), de un valor medio inicial de 2,35 (DE: 0,46) a 2,06 (DE: 0,60). Los Z-scores de perímetro ab-
dominal se redujeron en ambos grupos: en el grupo intervención de una media de 2,06 a 1,77, y en el 
grupo control de 2,06 a 1,82 (p < 0,001). La intervención educativa mejoró los hábitos alimentarios 
(aumento ingesta de fruta, disminución de dulces y de la ingesta de alimentos cuando se está aburrido). 
La actividad física disminuyó (p = 0,002). 

Conclusiones: la intervención educativa fue efectiva para reducir el IMC y el perímetro abdominal en 
ambos grupos. Hubo mejoría en los hábitos alimentarios, pero no en la práctica de ejercicio. 

Objective: to assess lifestyle habits and efficacy of a lifestyle intervention to reduce body mass index 
(BMI) in adolescents.  

Methods: one-year randomized control trial, carried out in 48 pediatric primary care units of Catalonia. 
A random sample of 174 overweight and obese adolescents 10-14 years old was taken, 87 allocated 
to intervention group (IG) and 87 to control (CG). IG received baseline lifestyle counseling (food and 
exercise habits) plus 5 interventions at months 1, 3, 6, 9 and 12. CG received baseline intervention plus 
final control. Main outcome measures were: change in lifestyle habits, and of BMI and waist circumfe-
rence (WC).  

Results: mean (SD) age was 11.81 (1.21) and 50% were female. A total of 125 participants (71.8%) 
completed follow-up at 12 months. Body mass index Z-scores showed a significant reduction in both 
study groups (p< 0.001), reducing from a mean (SD) initial value of 2.35 (0.46) to final value of 2.06 
(0.60), which represents approximately 12% reduction of baseline Z-score, without showing differen-
ces between study groups. The waist circumference Z-score also was statistically reduced in both study 
groups: IG from mean 2.06 to 1.77; and CG from mean 2.06 to 1.82 (p< 0.001). Counseling improved 
many food habits (highlighting increase of fruit, decrease of candy and habit to pick-on food when 
bored) but physical activities decreased instead of increasing (p = 0.002).

Conclusions: lifestyle counseling was effective to reduce body mass index and waist circumference in 
adolescents, regardless of intensity. Counseling improved food habits, but not exercise.
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INTRODUCTION

The prevalence of being overweight and obesity 

has increased drastically in the last three decades, 

especially in developed countries. The prevalence 

in Spain according to the EnKid study of 2 to 25 

year old subjects is of 13.9% for obesity and 12.4% 

for being overweight1. Other authors have re-

ported similar prevalences of overweight and obe-

sity2-5. These conditions also have become public 

health concerns and are the most frequent chronic 

conditions in childhood6-8. Obese adolescents are 

at risk of continuing to be obese as adults, and of 

developing other diseases such as hypertension, 

hyperlipidemia, metabolic syndrome, type II dia-

betes mellitus, cardiovascular and hepatobiliary 

disease, cancer, and psychosocial complications 

that can ultimately lower life expectancy9.10. 

The experts consider that the increase in preva-

lence is not due solely to genetic factors, but also 

to changes in lifestyle (dietary and physical exer-

cise habits) associated to a higher intake of calo-

ries and a lower consumption of energy.12. In order 

to improve the prevention and management of 

obesity, we need to work with adolescents and 

their families and help them change their habits 

13-16. 

The assessment of overweight and obesity is done 

by means of the body mass index calculation 

(BMI) (weight in kilograms divided by the height in 

metres squared) and measurement of the abdom-

inal perimeter (AP), an indirect parameter of the 

distribution of abdominal fat. Primary care (PC) 

visits provide the ideal setting to promote health 

and preventative measures17, but there is a lack of 

clear evidence supporting the benefits of health 

education18-21. 

The purpose of this study is to determine the ef-

ficacy of an educational intervention in reducing 

the BMI of overweight or obese adolescents 10 to 

14 years of age served at PC centres in Catalonia.

PATIENTS AND METHODS

The study consisted of a multi-centre intervention 

trial with obese and overweight adolescents that 

were seen in PC practices in Catalonia approved 

by the Ethical Committee for Clinical Research 

of the Institut d’Assistència Sanitaria (CEIC-IAS) 

and registered in the International Standard Ran-

domised Controlled Trial Register as number IS-

RCTN35399598. 

Inclusion criteria: adolescents 10-14 years of age 

of both sexes diagnosed as overweight (BMI be-

tween the 85-95 percentiles, depending on age 

and sex) or obese (BMI percentile > 95).

Exclusion criteria: morbid obesity, secondary obe-

sity, bulimia nervosa, mental retardation, difficul-

ties understanding the recommendations, current 

or recent participation in another clinical trial.

Sample size: assuming a BMI standard deviation 

(SD) of 2.5, an alpha risk of 5%, a statistical power 

of 80% and a potential attrition rate of 1%, we 

needed a sample of 110 adolescents per group to 

detect a 1-point difference in BMI among study 

groups.

Recruitment: the objectives of the study were ex-

plained, and participation in it was offered to any 

adolescent meeting the inclusion criteria and the 

corresponding companion (parents or tutors) that 

attended the PC paediatrician visits. We obtained 

the informed consent of those who chose to par-

ticipate, and randomly allocated each adolescent 

to one of the study groups based on a sequence 

of random numbers generated in a centralised 

manner from the Research Unit that participated 

in the study. Sociodemographic and clinical data 

were gathered during the first visit. The study last-

ed one year, and ended in December 2007. 

Intervention: the adolescents of the intervention 

group (IG) made an initial visit plus five more in the 

follow up months, 1, 3, 6, 9 and 12. Adolescents in 

the control group (CG) made an initial visit and a fi-

nal visit at 12 months. During the initial interview, 

the health education intervention was carried out 

with the adolescent in the presence of the parents 
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or tutors to involve them both, and written advice 

was provided based on national and international 

recommendations11.16.22 (Appendix I). In each visit, 

the compliance with the recommendations made 

at the beginning was assessed. In the first and last 

visits, the participants filled out a questionnaire 

about dietary habits and physical exercise. 

Dependent variable: evaluation of the BMI and 

the associated z-score. The BMI z-scores were cal-

culated using the growth charts published by the 

World Health Organization. 

Independent variables: the AP and the associated 

z-score, calculated using the values published in 

the EnKid study1; dietary and physical exercise 

habits, recorded in a questionnaire developed spe-

cifically for that study.

Statistical analysis: the data from the study 

groups were compared using the χ2 test for quali-

tative variables, and Student’s t-test for independ-

ent data or the Mann-Whitney U test to analyse 

quantitative variables depending on whether the 

data did or did not meet the requirements for the 

parametric tests. Changes in the dependent vari-

able between the first and last visits according to 

study groups were assessed using the General Lin-

ear Model for repeated measurements. The data 

were analysed following the intention to treat 

principle. Results were considered statistically sig-

nificant for p < 0.05. The statistical analysis was 

performed using the software package SPSS® 15.0.

RESULTS

The initial sample included 211 adolescents, of 

which 37 (17.5%) were excluded because they 

failed to meet inclusion criteria (Fig. 1). Thus, 174 

participants were randomised, and 125 (71.8%) 

completed the follow up. The mean age was 11.81 

(SD: 1.21); 50% of participants were female (Ta-

ble 1). The percentage of overweight participants 

at the beginning of the study was 26.4%, and the 

percentage of obese participants was 73.6%. At 

the end of the study, 5.6% of the adolescents had 

achieved a normal weight. There was an increase 

in the overweight cases and a decrease in the obe-

sity cases (34.4 and 60%, respectively).

The BMI decreased from a mean of 26.25 kg/m2 

(SD: 2.70) to 25.99 kg/m2 (SD: 3.02), with no sig-

nificant difference between the two groups. The 

BMI z-scores decreased significantly (p = 0.001), 

changing from an initial mean value of 2.35 (SD: 

0.46) to a value of 2.06 (SD: 0.60), which entailed 

an approximate 12% decrease (Fig. 2). 

The AP did not change over time (p = 0.72) in any of 

the groups (p = 0.60). But the AP z-score dropped 

significantly (p < 0.001) in both groups in a similar 

manner (p = 0.63): in the IG, the mean changed 

from 2.08 (SD: 1.04) to 1.77 (SD: 0.84); and in the 

CG, the mean shifted from 2.07 (SD: 1.14) to 1.82 

(SD: 1.04) (Table 2). 

The compliance with dietary and physical exercise 

recommendations was greater in the IG than in the 

CG (88.3 vs. 76.8% and 90.2 vs. 81.8%, respective-

ly), with no significant difference between groups. 

At the beginning of the study, participants in the 

CG consumed more pieces of fruit on a daily basis 

(p = 0.028) and more rice and pasta on a weekly 

basis (p = 0.010), with the same trend showing for 

the latter at the end of the study (p = 0.015) (Table 

3). At the beginning, 3.4% of the adolescents did 

not have breakfast, a proportion that had dropped 

to 0.8% by the end of the study. 

In the IG, between the start and the end of the 

study, there was an increase in fruit consumption 

(p = 0.010), a decrease in the consumption of milk 

and dairy products (p = 0.028), and an increase in 

the percentage of adolescents that ate alone (3.2% 

at the beginning vs. 12.9% at the end; p = 0.031). 

For the CG, we would like to highlight a decrease 

in the consumption of fast food (p = 0.039). With 

no distinction between groups, the salient results 

showed by the data between the start and the end 

of the study were: decrease in the percentage of 

children that ate faster than others (p = 0.018); 

decrease in the percentage of children that ate 

when bored (p = 0.000); increase in fruit intake (p 

= 0.006) and vegetable intake (p = 0.026); and de-

crease in the consumption of sweets (p = 0.003).



Eddy Ives LS, et al. Lifestyle habits in overweight and obese adolescents (Obescat Study) Eddy Ives LS, et al. Lifestyle habits in overweight and obese adolescents (Obescat Study)

Rev Pediatr Aten Primaria. 2012;14:129-39
ISSN: 1139-7632 • www.pap.es

132

As for the time spent in the recreational use of 

screens (television, videogames, computer), at 

first the mean was 137.63 (SD: 102.38) minutes 

per day, and time spent in sports 210.19 (SD: 

179.03) minutes per week, with no significant 

differences between groups. By the end of the 

study, the mean was 138.12 (SD: 120.89) min-

utes per day and 190.82 (SD: 164.26) minutes 

per week, where no significant differences were 

recorded.

The socio-demographic data did not show any sig-

nificant differences between groups (Table 1). 90% 

of participants had been born in Spain, 79.5% had 

two Spanish parents and 72.2% lived with both 

parents. The educational level of most parents fell 

between primary and secondary school. Out of 

all the data, it is worth mentioning that there is a 

family history of obesity in 48.85% of the partici-

pants, and that 20.7% had followed a weight man-

agement programme in the past.

DISCUSSION

In both groups, IG and CG, the BMI and AP z-scores 

decreased significantly, with no significant differ-

ences between groups. At the end of the study, 

there was an increase in the percentage of over-

weight adolescents in relation to the number of 

obese adolescents. Our hypothesis was that the 

IG would show a higher decrease in BMI, since in-

tense efforts were made to motivate and engage 

the family, an important factor to achieve compli-

ance with educational recommendations24.25. The 

three possible explanations are: first, the Haw-

thorne effect26: all patients knew that they were 

participating in a clinical study; second, the pos-

sible influence of the different initiatives of the 

Spanish Ministry of Health and Consumer Affairs 

in relation to overweight management (NAOS 

Project)16, and third, the CG received an initial 

intervention that could have had an impact. An 

Australian study in which the CG was referred to a 

12-month waitlist and was also given a pamphlet 

on overall healthy habits showed similar results, 

Figure 1. Flow chart diagram of the study (CONSORT 2010)

Recruitment

Selected (n = 211)
Excluded (n = 37)

•  Did not meet inclusion criteria 
(n = 21)

•  Chose not to participate (n = 10)

•  Other reasons (n = 6)
Randomised (n = 174)

Allocation
Randomly assigned to the intervention 

group (n = 87)
Randomly assigned to control group (n = 87)

Follow-upFailed to complete follow-ups (n = 26) Failed to complete follow-ups  (n = 23)

AnalysisAnalysed (n = 61) Analysed (n = 64)
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with a significant decrease of the group’s BMI z-

score matching that of the two IG, but contrary to 

what happened in the Obescat study, there was 

no reduction in the AP z-score27. 

A strong point in the Obescat study is that it was a 

multi-centre study involving centres all over Cata-

lonia, which gives external validity to the study. 

But at the same time this could be considered a 

weakness, since it made it difficult to hold the 

periodical meetings that are advisable to ensure 

a homogeneous research methodology across re-

searchers, a disadvantage that was alleviated by 

the use of online tools.

There was an elevated attrition rate (38.2%), which 

could be partially accounted for by the fact that 

several paediatricians were transferred from their 

Table 1. Socio-demographic and clinical data
Groups (n = 174)

p-valueIntervention

(n = 87)

Control

(n = 87)
Age, mean (SD) 11,73 (1,19) 11,88 (1,24) 0,44

Sex, n (%)
Male 43 (49,4%) 44 (50,6%)

0,88
Female 44 (50,6%) 43 (49,4%)

Born in Spain, n (%)
Yes 80 (92,0%) 78 (89,7%)

0,79
No 7 (8,0%) 9 (10,3%)

Parents born in Spain (n = 166), n (%)
Both 68 (80,0%) 64 (79,0%)

0,76One 7 (8,2%) 5 (6,2%)
Neither 10 (11,8%) 12 (14,8%)

Sibling position (n = 167), n (%)

Eldest 33 (39,8%) 35 (41,7%)

0,82
Middle 6 (7,2%) 5 (6,0%)
Youngest 30 (36,1%) 26 (31,0%)
Only child 14 (16,9%) 18 (21,4%)

Living with both parents (n = 169), n (%) 59 (71,1%) 63 (73,3%) 0,86
Number of family members that are part of the hou-

sehold on a regular basis (n = 170), mean (SD)
4,06 (0,91) 4,16 (1,03) 0,52

Educational level of father/mother 

(n = 168), n (%)

No education 0 (0,0%) 1 (1,2%)

0,50
Elementary 36 (42,9%) 43 (51,2%)
Secondary 40 (47,6%) 33 (39,3%)
University 8 (9,5%) 7 (8,3%)

Personal history of…
…Asthma, n (%) 10 (11,5%) 17 (19,5%) 0,21
…Diabetes, n (%) 1 (1,1%) 0 (0,0%) 0,32
…Allergy, n (%) 8 (9,2%) 13 (14,9%) 0,35
…Endocrine disease, n (%) 3 (3,4%) 1 (1,1%) 0,62
…Malformations, n (%) 0 (0,0%) 1 (1,1%) 0,32
…Psychiatric disorder, n (%) 1 (1,1%) 1 (1,1%) 1,00
…Other diseases, n (%) 11 (12,6%) 9 (10,3%) 0,81
Has followed another weight-control programme in 

the past (n = 169), n (%)
20 (23,5%) 15 (17,9%) 0,45

Family history of….
…Obesity, n (%) 37 (42,5%) 48 (55,2%) 0,13
…Diabetes, n (%) 27 (31,0%) 27 (31,0%) 1,00
…Hypercholesterolemia, n (%) 24 (27,6) 14 (16,1%) 0,09
…Hypertension, n (%) 26 (29,9%) 21 (24,1%) 0,49
…Other diseases, n (%) 15 (17,2%) 14 (16,1%) 0,84

SD: standard deviation.
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Figure 2. Changes in the BMI (body mass index) z-score  hroughout the study
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Table 2. Anthropometric characteristics 
Groups

p-value
Intervention n Control n

Weight (kg), mean (SD) Start 60,04 (9,5) 87 62,51 (10,9) 87 0,13
End 63,24 (9,3) 61 65,86 (11,9) 64 0,35

Height (cm), mean (SD) Start 151,90 (7,7) 87 153,18 (8,4) 87 0,29
End 156,57 (7,9) 61 158,20 (7,9) 64 0,23

SAP, mean (SD) Start 109,02 (12,3) 87 114,18 (12,3) 87 0,02
End 110,93 (12,9) 60 113,82 (12,1) 62 0,21

DAP, mean (SD) Start 63,29 (8,3) 87 66,39 (7,4) 87 0,01
End 64,77 (8,9) 60 65,69 (8,6) 62 0,63

BMI, mean (SD) Start 25,97 (2,5) 87 26,54 (2,9) 87 0,17
End 25,74 (2,5) 61 26,24 (3,4) 64 0,35

BMI z-score (WHO), mean (SD) Start 2,32 (0,4) 87 2,38 (0,5) 87 0,39
End 2,05 (0,6) 61 2,07 (0,7) 64 0,86

Abdominal perimeter, mean (SD) Start 83,92 (8,2) 85 84,58 (9,1) 79 0,62
End 83,85 (7,3) 59 84,64 (9,4) 53 0,62

Abdominal perimeter z-score, mean 
(SD)

Start 2,08 (1,04) 85 2,07 (1,14) 79 0,97
End 1,77 (0,84) 59 1,82 (1,04) 53 0,76

Nutritional status, 
n (%) 

Start
Overweight 24 (27,6%)

87
22 (25,3%)

87 0,864Obesity 63 (72,4%) 65 (74,7%)

End
Normal 3 (4,9%)

61
4 (6,3%)

64 0,736Overweight 23 (37,7%) 20 (31,3%)
Obesity 35 (57,4%) 40 (62,5%)

Complies with dietary 
recommendations by end of study, 
n (%)

No 7 (11,7%)

60

13 (23,2%)

56 0,25
A little 26 (43,3%) 17 (30,4%)
Fairly 22 (36,7%) 23 (41,1%)
A lot 5 (8,3%) 3 (5,4%)

Complies with physical exercise 
recommendations by end of study, 
n (%)

No 6 (9,8%)

61

10 (18,2%)

55 0,34
A little 27 (44,3%) 20 (36,4%)
Fairly 23 (37,7%) 17 (30,9%)
A lot 5 (8,2%) 8 (14,5%)

SD: standard deviation. BMI: body mass index. DAP: diastolic arterial pressure. SAP: systolic arterial pressure.
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Table 3. Answers to the dietary habits questionnaire

Group
p-value

Intervention Control

Do you have an afternoon snack? 

n (%)

Start

Yes 65 (76,5%) 69 (80,2%)

0,63Sometimes 19 (22,4%) 15 (17,4%)

No 1 (1,2%) 2 (2,3%)

End

Yes 38 (61,3%) 42 (65,6%)

0,87Sometimes 18 (29,0%) 17 (26,6%)

No 6 (9,7%) 5 (7,8%)

Do you eat between meals? n (%)

Start

Yes 24 (28,6%) 29 (33,7%)
0,71Sometimes 39 (46,4%) 35 (40,7%)

No 21 (25,0%) 22 (25,6%)

End
Yes 14 (23,0%) 13 (20,3%)

0,84Sometimes 19 (31,1%) 23 (35,9%)
No 28 (45,9%) 28 (43,8%)

How many pieces of fruit do you eat each day? mean 

(SD)

Start 1,37 (1,16) 1,73 (1,29) 0,03

End 1,75 (1,06) 1,85 (1,19) 0,73
How many times a week do you eat vegetables, salad, or 

legumes? mean (SD)

Start 4,65 (3,06) 4,32 (2,62) 0,64

End 4,77 (2,66) 4,57 (3,02) 0,43
How many times a week do you eat fish? mean (SD) Start 1,86 (1,17) 1,83 (1,23) 0,86

End 2,02 (1,39) 2,09 (1,08) 0,304
How many times a week do you eat eggs? mean (SD) Start 1,94 (1,01) 2,03 (1,11) 0,33

End 1,74 (1,08) 1,94 (1,13) 0,22
How many times a week do you eat meat? mean (SD) Start 4,78 (2,44) 4,54 (1,74) 0,85

End 4,29 (1,89) 4,70 (2,27) 0,53
How many times a week do you eat rice or pasta?  mean 

(SD)

Start 3,24 (1,69) 3,78 (1,57) 0,01

End 2,86 (1,55) 3,50 (1,57) 0,015
How many times a day do you consume milk or dairy 

products? mean (SD)

Start 3,02 (2,15) 2,81 (1,95) 0,23

End 2,66 (2,66) 2,81 (1,95) 0,59
How many times a week do you eat sweets or candy? 

mean (SD)

Start 2,40 (2,43) 3,04 (2,73) 0,17
End 1,45 (1,58) 1,81 (2,00) 0,60

Do you usually drink soft drinks during meals?  n (%) Start 21 (24,1%) 20 (23,0%) 0,86

End 15 (24,6%) 13 (20,3%) 0,67

How many times a week do you eat in fast-food restau-

rants? mean (SD)

Start 0,30 (0,64) 0,30 (0,56) 0,73

End 0,24 (0,46) 0,19 (0,46) 0,38

Do you think you eat faster than 

other people? n (%)

Start

Yes 40 (46,5%) 46 (53,5%)

0,66Sometimes 20 (23,3%) 17 (19,8%)
No 26 (30,2%) 23 (26,7%)

End

Yes 21 (34,4%) 27 (42,2%)

0,39Sometimes 18 (29,5%) 21 (32,8%)

No 22 (36,1%) 16 (25,0%)
Do you usually eat when you are bored? n (%) Start 35 (40,7%) 43 (50,6%) 0,22

End 15 (24,6%) 21 (32,8%) 0,33

Do you usually consume snacks when you are sitting in 

front of the computer or the TV? n (%)

Start 33 (38,8%) 37 (44,0%) 0,53

End 18 (29,5%) 22 (34,2%) 0,57
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original healthcare centre to another. Some au-

thors report even higher percentages of partici-

pant loss at 12 months (43-47%)28.29. In the 2009 

Cochrane back review30, comprehending 54 stud-

ies based on educational interventions, partici-

pant loss rates ranged from 7 to 43%. 

In this review, most of the interventions were 

performed at levels of care 2 and 3 according to 

the Kaiser model. Our intervention took place in 

primary care (level 1) where it should be imple-

mented first for the purposes of preventing the 

need to get to levels 2 and 3. Furthermore, many 

of the efforts to prevent overweight and obesity 

are done in school settings, where it is not possible 

to work with the families and get them involved in 

pursuing healthy dietary habits and regular physi-

cal exercise31-33. Thus, another strong point of the 

Obescat study is that it was done in PC settings.

The Obescat recommendations helped improve 

various dietary habits, since fruit consumption 

increased significantly in the IG, but on the other 

hand there was a decrease in the consumption of 

milk and dairy products. There was also a signifi-

cant decrease in the consumption of sweets and 

candy in both groups. The deleterious habits that 

were changed for the better were: a decrease in 

the percentage of adolescents who “snacked” 

when they were bored, ate between meals, or had 

the habit of eating faster than others. Thus, the 

Obescat counselling helped them become aware 

of their unhealthy relationship with food.

As expected, since the sample consisted of over-

weight and obese adolescents, the initial ques-

tionnaires showed undesirable physical activity 

habits at the outset of the study: they spent more 

than two hours of screen time a day, while they 

only spent an average of 30 minutes a day in phys-

ical activity. The American Academy of Pediatrics 

recommends limiting screen time to no more than 

two hours of quality programming34, and a mini-

mum of one hour a day of physical activity15.35.36. 

Contrary to what happened with dietary recom-

mendations, the Obescat physical activity recom-

mendations did not bring on any positive changes. 

One possible explanation for this is that parents 

have a degree of control over what their children 

eat, since they regularly buy and cook the food, but 

it is harder for them to control the time that their 

adolescent children spend doing sports and physi-

cal activity in general. Therefore, to change the 

physical exercise habits, the work must be done 

mostly with the adolescent.

CONCLUSIONS

An intervention based on providing advice for life-

style changes has been proven to be effective in re-

ducing BMI. The Obescat study has brought on an 

improvement of dietary habits, but not an improve-

ment in physical exercise habits. Thus, when coun-

selling is provided to the adolescent, more emphasis 

must be placed on the importance of physical exer-

cise; and when the parents are being advised, the 

provider must emphasise the importance of limiting 

the time spent in front of screens for recreational 

purposes. The research should continue in order to 

figure out the ideal frequency of visits to make fol-

low-up assessments and achieve long-term benefits.
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Appendix I. Dietary and physical exercise recommendations
 1. Minimum recommended exercise:

It is recommended that 45 minutes daily are done from one of the two following options (starting with about 
20 minutes and gradually increasing to 45 minutes): 
–  Walking at a quick pace (about 3 km), preferably in the company of an adult.
–  Exercising (bicycle, skating, running, etc.).
It is also recommended:
–  To increase the overall daily activity and reduce the number of hours spent in front of the television and the 

computer, with screen time ideally limited to less than one hour and never exceeding two hours.
–  To avoid using lifts or escalators whenever possible.
–  To participate in house chores which require physical activity (taking out the garbage, cleaning, making the 

bed, etc.).
–  To have non-sedentary weekends, with the whole family participating in the activities.

2. General dietary recommendations:
–  Have three meals a day (breakfast, lunch and dinner), and one or two snacks (for example, in the afternoon), 

at more or less regular times.
–  Never skip breakfast
–  Supper should be light and be eaten early.
–  Do not eat between meals. To soothe hunger, eat fresh fruit, carrots, celery, etc. 
–  Do not eat when sitting in front of the television or the computer.
–  Eating in company is recommended to make the moment more enjoyable whenever possible, thus, the 

television should be turned off and reading should not be allowed.
–  Eat slowly, chewing thoroughly.
–  Use small plates or dessert plates.
–  The plates should be taken to the table with the food already served, and finishing the food will not be 

necessary.
–  It is convenient that the family gets involved in the dietary and the physical exercise recommendations alike.

3. Nutritional recommendations:
–  Consume half a litre (500 ml) a day of low-fat milk or a non-fat dairy product (one yoghourt is equivalent to 

100-125 ml).
–  At least two pieces of fruit a day.
–  One dish of vegetables or legumes a day.
–  Serve second courses with sides of raw fresh vegetables (salad, tomato, carrot, pepper, etc.).
–  No more than 2-3 egg yolks per week.
–  Meat intake (beef, ox meat, skinless chicken, pork) 4-5 a week, trimming the fat before cooking.
–  Avoid fatty cold meats.
–  Increase fish intake.
–  Do not consume entrails (liver, brains, kidneys).
–  Bread, preferably whole grain, should be consumed in moderation. Avoid sandwiches. Breakfast and the 

afternoon snack will consist of fruit or yoghourt. If there is an overweight condition, but not obesity, it is 
acceptable to have a small sandwich on school days.

–  Cook with little oil, preferably olive oil, avoiding butter, mayonnaise, bechamel, ketchup and cream.
–  Avoid fried and breaded foods. Favour grilled, steamed, baked and boiled foods.
–  Use fresh or frozen foods, rather than canned or packaged foods.
–  Use salt sparingly.
–  Monitor sugar consumption.
–  Drink a minimum amount of water, one to one and a half litres a day.
–  Do not eat industrial pastries, sweets or candies, sweetened soft drinks, industrial juices, or snacks.
–  Ice cream can be had once a week in the summer, if it is compensated by healthier eating.




