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Abstract: Childhood obesity is a public health problem and most of the interventions are focused on healthy
habits as reducing energy intake, avoiding a sedentary lifestyle and increasing physical activity. However,
usually they are based in individual programs, with few structured interventions in health systems without
satisfactory results. PinPo aims to carry out an integral intervention in children with obesity, as well as in their
parents and caregivers, to get motivation to change towards healthy lifestyle habits. The program contains 9
educational grupal sessions directed by a multidisciplinary expert team. 10 boys and girls, and another group
with 10 family members and/or caregivers participate in sessions during 90 min biweekly. Moreover, there is
an individual adaptation depending on the severity and comorbidities. At the beginning and at the end of the
program, an integral evaluation for health status is developed including anthropometric, nutritional, physical
activity, and psychologist and analytical measurements. Finally, a satisfaction survey is carried out on the
participants.In conclusion, the implementation of PinPo could offer to paediatric patients with obesity and their
families, an integral intervention to treat obesity and its complications. So, there are expectations of achieving
favorable results that also allow to optimize its effectiveness.

Keywords: childhood; grupal intervention; habits; obesity; treatment

1. Introduction

Obesity is a complex chronic disease, with a multifactorial origin that negatively affects health
[1]. The incidence of overweight and obesity in the child population has increased considerably in
the last decades worldwide [2] being one of the public health challenges of the 21st century [3]. In
Spain, more than a third of children are overweight or obese [4]. This condition a higher risk of
comorbidities in early stages; and some of them, such as metabolic ones, can appear already in
childhood with the consequent risk of developing cardiovascular disease (CVD) and type 2 diabetes
[5,6]. Others described such as apnea or asthma, osteoarticular disorders, polycystic ovary syndrome
[7], and psychological disorders such as anxiety and depression, attention deficit hyperactivity
disorder (ADHD) and eating disorders (ED) [8,9] have also been related to early associated diseases
and mortality [10,11] .

Childhood obesity represents one of the great challenges of current healthcare as there are no
effective therapies to acquire healthy lifestyle habits that contribute to reduce excess weight and to
be maintained over time [12] .Most interventions are aimed to reduce intake and increase physical
activity (PA) although working on emotional regulation should be considered both in prevention and
treatment [13]. Only in adolescents with morbid obesity and serious comorbidities, some drugs are
considered, although the indications and options are still very scarce. Treatment of obesity, in many
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cases, is also limited by the lack of resources and the difficulty to get and adherence and compliance
for it [14].

Therefore, it is necessary to implement strategies to reduce the incidence and prevalence, and to
prevent comorbidities from early stages of life. Programs based on the modification of intake,
behavior and PA in the school environment [15], community and mainly the family [16,17] seem to
have a positive effect on the decrease in body mass index (BMI), especially in the age group of 6 to 12
years. Meta-analyses support the importance of combining behavioral and cognitive-behavioral
approaches [18,19]. Interventions with specific approaches in emotional regulation [20], self-esteem
[21]; or self-efficacy [22] seem to be promising [23]. In fact, good results have been obtained in some
multicomponent programs (nutrition, PA, emotional regulation and family [24]). However, most of
the interventions are short and it is necessary to improve their development extending the time and
assessing their cost-effectiveness [25]. Moreover, the involvement of different disciplines and the
cooperation of all professionals involved in a multidisciplinary program is essential: paediatricians,
nurses, nutritionists, psychologists, surgeons, and experts in PA [16].

Traditional individualized treatment with general advice on diet and exercise is the most
widespread and used in the clinical practice to address this pathology in childhood. In fact, despite
the efforts of the health system, patients and families, it has not been possible to reduce the prevalence
of childhood obesity. It seems necessary to implement programs that focus attention also on the
physical and emotional health of the child, considering the family and social environment, instead of
focus only in weight control, as frequently happens [26], placing above all emphasis in the acquisition
of healthy lifestyle habits through health education aimed at children and their environment. So, the
therapeutic approach should be designed by a multidisciplinary expert team that jointly
contemplates all the aspects that occur in the develop and maintenance of obesity in children, and
that can be evaluable not only by professionals, but also by patients, and families. Thus, the main
objective of this work is to design a protocol to carry out a group-based therapeutic intervention
program, with the participation of families of paediatric patients with obesity (PinPo Program:
Program for intervention in Pediatric obesity).

2. Materials and Methods

This multidisciplinary intervention is based on a method of grouping family members/main
caregivers, and pediatric patients with obesity. The selection of patients, clinical evaluation, as well
as the design and development of the intervention will be carried out by professionals from the
Spanish public health system with specific functions (Figure 1).
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Figure 1. Organization chart and distribution of tasks in PinPo program.

The PinPo intervention program is based on 9 educational sessions aimed at a group of 10
children with obesity and another group of family members and/or main caregivers.

Subjects

The sample of children with obesity will come from childhood obesity care units in a Spanish
tertiary public hospital. The invitation to participate in the program will be made by the pediatricians
and/or nurses who have specific knowledge about childhood obesity. The inclusion criteria are:
children between 6 and 12 years old, with a BMI greater than p99 according to Cole criteria [27], and
without any other underlying pathology except comorbidities associated with obesity, and/or
therapeutic failure in primary care. The exclusion criteria are: children under 6 years of age or over
12 years of age, or those children with endogenous obesity or other chronic pathologies known or
detected during the study, or children with intervention in other centers at once.

Ethical Aspects

The research protocol of this study has been approved by the Ethics Committee in Cérdoba
(Spain) (CEIC Coérdoba: Acta 278/Ref. 3935) and it has been registered in Clinical Trials.gov
(NCT06457412). This study follows the standards of the Declaration of Helsinki. Parents or legal
representative, as well as children, will receive a detailed description of the study and families will
be included in the study after sign the informed consent forms for participation.

Health Status Assessment

Health evaluation will be carried out before starting the group intervention. After finishing the
intervention, two visits will be made at 3 and 6 months. Subsequently, children will continue
monitorization in specialized visits as appropriate.
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Clinical History and Physical Examination

A medical history and a physical examination, including the evaluation of sexual maturity
according to Tanner’s five stages, will be assessed [28]. Anthropometric measurements and blood
pressure will be taken by a single examiner. During the physical examination, participants will be
dressed in light clothing and barefoot. Systolic (SBP) and diastolic (DBP) blood pressure will be
measured twice in the participants’ right arm, using an electronic manometer (M6, HEM-7001-E,
Omron®, Tokio, Japan), with a 5 min interval. If measures differed more than 20%, an additional
measurement will be considered. The mean value is calculated as the average of the two closest
measurements.

Adiposity, weight and height will be measured by trained registered dietitians. A precision scale
(TANITA MS780SMA) will be used to measure body weight (kg) and body fat mass (kg). The height
and waist circumference (cm) will be also evaluated [29], by a portable stadiometer (SECA 213) and
a measuring tape (SECA 201), respectively. Weight status will be estimated according to BMI and
categorized in underweight/normal weight or overweight/obesity according to the cut off points
defined by Cole and Lobstein [27]. The fat mass index (FMI) is calculated as body fat mass (kg)/height
(square meters) [30].

Nutritional Assessment

Nutritional data will be collected through a 3-day dietary record (3d-DR), including two
weekdays and one nonconsecutive holiday to obtain information on the quantities of food consumed
and assess macronutrients and fatty acids composition, both before and at the end of the program.
When the 3d-DR is provided, trained dieticians will carefully inform the families on how to detail
their children’s food consumption, explaining useful homemade measures to improve the reliability
of data collection. A table with visual support (food pictures) to help identify food weights with the
homemade measures [31] will be provided along with the 3d-DR. Nutritional information (energy
intake, macro and micronutrients) of the meals will be obtained from the EvalFINUT computer
application (EvalFINUT 2.0, Granada, Spain) from the Iberoamerican Foundation of Nutrition [32].

The dietary intake assessment will be conducted using a recently validated semi-quantitative
food frequency questionnaire (FFQ) tailored for children, which includes common foods consumed
in Spain [33]. Parents or caregivers will be interviewed by a trained dietician, both before and at the
end of the program. Consumption frequency of each food item in the last four weeks will be recorded
as never or hardly ever (1-3 times per month; once, 2—4 or 5-6 times per week; and once, 2-3, 4-6 or
>6 times per day). Food intake data will be converted into daily food volume/weight (in ml or g) to
calculate the nutritional information (energy intake, macro and micronutrients) using the EvalFINUT
computer application [32]. The 3d-DR and FFQ tests will be part of the trial period (run-in). If families
are not available to complete these questionnaires, they will not proceed to the intervention phase.

Psychological Evaluation

This will be carried out on the program patients at the beginning (pre-intervention) and at the
end of the intervention (post-intervention), and in a similar way or as required, a follow-up will be
carried out after the end of the program.

To evaluate the emotional eating factor, the Three Factor Eating Questionnaire-R21 for children
and adolescents [34] will be used. To measure the extent to which children felt able to regulate their
negative emotions, the Regulatory Emotional Self-Efficacy Scale (RESE [35]) adapted to children will
be also filled out. A short Spanish version of the Positive Affect and Negative Affect Scale (PANAS
[36]), which is divided into two factors: positive affect (PA) and negative affect (NA) will be also
considered. Satisfaction with life and self-esteem will be also measured using the Satisfaction With
Life Scale questionnaire (SWLS [37]), and the Rosenberg scale adapted to children [38] respectively.
Social support will be measured through the Multidimensional Scale of Perceived Social Support
(MSPSS [39]) that assesses through 12 items the perception of support received from three social

d0i:10.20944/preprints202407.0982.v1
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groups/factors: family, friends and significant others. Perceived ability related to the control of eating
behaviors will be assessed through the Weight Efficacy Lifestyle scale (WEL [40]).

Some studies highlight the importance of parental support for healthy eating in children and
find a strong influence of parents’ eating habits on their children’s eating behaviors [41,42]. For this
reason, some variables will be also evaluated in parents through the Regulatory Scale of Emotional
Self-Efficacy (RESE [35]) a short version in Spanish of the Positive Affect and Negative Affect Scale
(PANAS [43]); parents’ expectations about positive and negative outcomes regarding their children
with weight problems when trying to maintain a healthy diet [44] and Children’s Eating Behavior
Questionnaire (CEBQ [45]; that evaluates the eating behavior styles of minors associated with obesity
based on their parents. To know the parents’ self-efficacy for adherence to the Mediterranean diet,
the Self-Efficacy Scale for Adherence to the Mediterranean Diet (SESAMeD [46]) will be used.

General Biochemical and Metabolic Parameters, and Intestinal Microbiota Anaylisis

Blood extractions will be performed at rest after 12 hours of overnight fasting, using a venous
line in the arm. They will be carried out before starting the intervention, and after 6 months. All
samples will be processed within 2 hours of extraction.

An hematimetry and general biochemical parameters will be determined: glucose (mg/dl), urea
(mg/dl), creatinine (mg/dl), urate (mg/dl ), calcium (mg/dl) and protein-corrected calcium (mg/dl),
protein (g/dl), sodium (mEq/l), potassium (mEq/l), chloride (mEq/l), iron (ug /dl), ferritin (ng/ml),
aspartate aminotransferase (AST) (U/l) and alanine aminotransferase (ALT) (U/l), TAG (mg/dl), total
cholesterol (mg/dl), HDL- ¢ (mg/dl), LDL-c (mg/dl), apo A-I (mg/dl) and apo B (mg/dl) and insulin
(mU/L), as well as ultrasensitive c-reactive protein (CRP). These will be determined by previously
normalized colorimetric, enzymatic, kinetic, indirect potentiometry or immunoturbidimetry
methods, using an automatic autoanalyzer (Architect 16000 and i2000SR autoanalyzers from Abbott
Diagnostics®, and Advia 120 Hematology System from Bayer®). From the data obtained, the
following relationships will be calculated: HDL-c/ LDL-c, HDL-¢/ total cholesterol, and apo A-1/ apo-
B. Insulin resistance will be calculated according to the equation HOMA-IR = glucose (mM) x insulin
(nU/mL)/ 22.5. The leftover sample will be processed and stored at -80 °C for future determinations,
such as inflammatory or hormonal biomarkers.

In addition, a stool sample will be requested before starting the study and after finishing it, with
the aim of analyzing changes in the intestinal microbiota after the intervention. So, stool samples will
be collected in sterile plastic bottles stored at -80°C. DNA extraction will be carried out with the
QIAamp DNA stool mini kit (QIAGEN, Barcelona, Spain). Subsequently, quantification will be
carried out in a NanoDrop ND-1000 spectrophotometer (Nano-Drop Technologies). The DNA
samples received will be amplified in the V3-V1 variable region of the 165 ribosomal RNA gene with
a size of 600 base pairs (bp), using primers marked with barcodes. Massive polymerase chain
reaction (PCR) amplification sequencing will be performed on the Roche/454 GS Titanium equipment
(Branford, CT, USA). A taxonomic analysis will also be performed; The sequences will be selected to
estimate the total bacterial diversity of the DNA samples in a comparable way. The selected
sequences will undergo analysis with the RDP (Ribosomal data project) platform to define
operational taxonomic units.

Design of the PinPo Group Intervention Program

The PinPo program will be developed in health facilities that allow group sessions for paediatric
patients with professionals, and simultaneously but independently, sessions with family
members/caregivers, also led by experts, with similar themes in both groups. It will contain 9
sessions; each session will last 90 minutes and will be held in the afternoon every 15 days to facilitate
family attendance.

The elaboration of the content, the graphic format and the technological applications for each
session have been designed by some of the professionals of the multidisciplinary team and are
registered with intellectual property code 2007144741729 [47] (Figure 2).

d0i:10.20944/preprints202407.0982.v1
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Figure 2. Notebooks for patient sessions in PinPo program.

Through the development of the different sessions, the aim is to educate in healthy lifestyle
habits, with dynamic content adapted to each group. The topics include information on nutrition,
PA, and social and psychological aspects. To adapt the content specifically to the group of children
with obesity, graphic material has been designed with children’s characters and stories in relation to
the theme that will be worked on in each session. In addition, there is parallel content to work with
family members in group sessions. Moreover, in order to standardize the intervention, all
professionals involved will receive a specific training based on a guide designed to the development
for sessions.

Group Intervention

The content of the sessions is presented through notebooks with a central topic that will be
addressed relating food, PA, and emotions, and maintaining a similar structure in each session for
the group of children and adults (Figure 3A,B).
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Figure 3. Schedule of PinPo program sessions for caregivers and paediatric patients with obesity,
respectively.

Each session will address a central topic and it will associating other concepts related with
sedentarism or PA, o related to self-esteem, stigmatization, and motivation to change (Table 1).

Table 1. Specific content of 9 sessions of PinPo intervention for paediatric children with obesity.

PinPo Sessions Main topic We look in the Images help us Physical activity
mirror
SESSION 1 -Healthy -Quiz about -Photograph of the -Games with toy
Knocking on breakfast. breakfast. pantry and food.
the door. Will ~ -Food traffic light.  -Self-criticism and  refrigerator for the
you open me?  -Hand method for reflection about next session.
food quantities feelings.
SESSION 2 My  -Traffic light and -Daily food -Check -Carrer.
five stars, my breakfast review. record. photographs of -Vertical jump.
five meals. -The importance the pantry and

of the five meals.

refrigerator.
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-Our body image.

SESSION 3 My - Review of 5
friends, recess, meals and
the park and breakfast.
sports. -Types and
frequency of
exercise.
-Mid-morning
meals and snacks.
SESSION 4 My -Review of 5

colorful friends, meals, breakfast

fruits and and physical
vegetables. activity.
-Importance of
fruit and
vegetable
consumption.
-Food

composition.

SESSION 5 -Nutritional labels.

Knowing -Nutritional traffic

nutrients, my

light.

new way of -Content of main

cooking. meal and dinners.
-Ways of cooking.
SESSION 6 My -Self-esteem.

inner self: self- Importance of

esteem. expressing
feelings
-Types of

communication

-Self-criticism and

d0i:10.20944/preprints202407.0982.v1
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-Write foods and - Sort photos by
quantities for a food groups
day.
-Indicate the ultra-
limited foods
consumed.
-Record on PA of -Search -Relay and
all family information about  cooperative games
members. traditional games with balls
-Attend a friend or
family member’s
training or match.
- Write down the -Review the

-Games with

number of fruits menus prior to balloons.

and vegetables

starting the
consumed in a program.
day. -Take photos of

menus for the next

session.

-Answer and -Check photos of -Games and

debate the meals and write exercises in pairs

questions in this down the number with tennis balls.

section. of colors.

-Complete table -Bring food labels

on the nutrients of  to analyze in the

traditional meals. next session.

-Analyze the -Individual

debate on issues labels that we challenges:

related to self- have brought from exercises on the
esteem and home. floor and with a
emotional chair.

regulation. -Group challenges:

races in pairs,

balloon transfers.
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SESSION 7 -Recognize our -Test of adherence -Analyze food -Animal Flow:
Obstacles, feelings and to the pyramid and Make movements
relapses... I am express them. Mediterranean healthy habits. of each animal.
going to build. diet.
-Mediterranean
diet
-Food pyramid.
SESSION 8 My -Relapses -Importance of -Stages of change  -Traditional games.
new resolutions  -School bullying meeting test.
with my new -Motivation objectives.
friends. -Achievable goals.
-Assess the small
changes.
SESSION 9 My -Reflect on the -Knowledge test -Write physical -Presentation of the
new resolutions achievements of the PinPo and psychological gamification
with my new achieved at an program. evolution program.
friends. individual level. throughout the

-Importance of

planning the

development of

the program.

menu.

On the other hand, after the assessment of the nutritional and health status, and at the beginning
of the intervention program, an interview will be carried out with the entire family and the patient
with the nurse to know and be able to adapt the objectives to the individual conditions of the child
regarding to their preferences and beliefs, gradually introducing the pertinent changes in each case
in relation to the topic worked on in the group. To do this, a weekly follow-up will be carried out by
telephone call to each family. The objectives will be set consensually through an agreement between
both parties, the professional and the child (and their family), in relation to what is perceived as an
achievable and feasible goal. The achievements made in previous sessions should also be considered
to increase motivation and adherence to change.

For this purpose, the program incorporates gamification through a video game to promote PA
at home. Children can achieve personal PA challenges and receive recommendations and advice
through animated characters. In addition, they have access to other PA sessions by videos, with
exercises for every day.

The intervention for emotional regulation will be carried out in each of the sessions. However,
in the final phase of the program, special emphasis will be placed on this treatment. For them, the
Unified Protocol for the Transdiagnostic Treatment of Emotional Disorders in Children and
Adolescents will be used [48]. It will be held in the last 3 face-to-face group sessions, in addition to
two online sessions through an ERES mobile application adaptation. The ERES intervention is
nourished by the principles of transdiagnostic therapy [48], various techniques in emotional
regulation and work on emotional regulation through eHealth [49]. Self-efficacy, self-concept and
self-esteem will be addressed transversally, in addition to emotions related to intake [50,51]. In the
first session, motivation for change and the therapeutic relationship for adherence to the intervention
will be specifically worked on.

At the end of the intervention, an online satisfaction survey with 10 questions will be carried out

to caregivers.
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3. Discussion

The incidence and prevalence of childhood overweight and obesity remain high, and
interventions effectiveness has shown low success. The prevention and treatment of childhood
obesity requires effective strategies that allow changes to be maintained in the medium and long
term.

Schools are main places of socialization and education during childhood. So, in the prevention
for childhood obesity, a variety of school programs with different designs and outcomes have been
developed [52,53] although they had diversity in study design, quality, or duration of interventions.
The VIASANO community program aimed to reduce the prevalence of overweight in children aged
3 to 6 years. The intervention lasted 3 years and was based in the control of marketing and education
in nutritional techniques. Preliminary follow-up results showed a decrease in the prevalence of
overweight (-2.1%) and obesity (-2.4%) after carrying out the program [54]. Other promising results
were found in the VIF Program which was performed on patient between 5 and 11 years old
promoting PA, a healthy diet, sleep habits and well-being status. The prevalence of overweight and
obesity in children from pre-schools (18.1% vs 13.0%) and primary schools (20.9% vs 16.9%) (P < 0.05)
decreased through 7 years [52]. Authors suggest that age can be decisive in the success of programs.
However, other related factors as the time of evolution of obesity and the roots of lifestyle habits
related with age should be also considered.

It has been shown that social vulnerability can condition a higher risk for non-healthy dietary
patterns (shorter breastfeeding time, higher consumption of ultra-processed foods [55] as well as
incorrect sleep pattern [56] and increased screen time. Likewise, lower adherence to family obesity
treatment programs has been documented in families with low socioeconomic resources [57] or the
contrary in families with higher educational levels [58]. So, other factors as educational or
socioeconomic family status, as well as other evaluation methods not only based in BMI changes,
should be considered in the design for development and evaluation of intervention programs in
children with obesity [59].

Group therapy has given promising results in different pathologies [60], and there are some
examples of approaches against obesity [61]. An educational program within a controlled group
therapy aims to offer the patient and their family, personalized medicine tools to intervene on their
pathology from a comprehensive perspective: greater motivation to change, acquisition and greater
adherence to healthy lifestyle habits, knowledge of calorie level of food, and a psychological
approach focused especially on improving the self-esteem of pediatric patients with obesity. So,
family-based therapy, in which parents and children participate actively is one of the emerging
interventions in the treatment of childhood obesity. Families learn to make healthy decisions about
nutrition and PA. The empowerment of patients and caregivers can also help to generate greater
motivation for change and an improvement in the psychosocial state of the patient and their family
[62].

These programs are not accessible to the entire population, so the digitalization offering
electronic health programs has been proposed as a promising alternative. Family-based behavior
change e-health programs in school-aged children have had a significant impact on weight loss and
lifestyle habits. However, the effectiveness is limited because they focus on parents or children
separately, and not considering the family unit. Moreover, measures program effectiveness is based
only in weight changes [63]. According to a systematic review and meta-analysis carried out by Salam
et al [19], the combination of dietary and exercise interventions could lead to a significant decrease in
BMI. However, adding behavioral modifications such as family-based or cognitive behavioral
therapies to dietary and PA interventions could have a greater impact adding other beneficial effects
as improvement in psychological status, or in healthy habits, to ensure a better health for long time
[64].

PinPo program has been designed to be carried out to address the treatment for paediatric
patients with severe obesity. This condition could influence the expected results based in the
reduction for BMI as in other studies considered. This greater severity probably maintained over
time, can modulate the initial interest in participants; to improve their health or, on the contrary, with
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a low motivation to adhere to health guidelines and behaviors [17]. Likewise, as commented, the age
and time of evolution in different pathologies can influence the results. It has been shown that the
success of obesity interventions is greater when patients are referred at an early age [16]. Socio-
educational level of the caregivers should be also considered because they can also affect motivation
and adherence to the program [65]. In PinPo, this level will not determine the choice to enter in the
program, although it may be considered in statistical associations.

In a recent non-randomized controlled trial [66] with a 52-week follow-up in children with
obesity between 7 and 14 years of age in a multicomponent camp. For 10 weeks, an intervention was
carried out focused on a diet balanced in macronutrients and a slight increase in protein consumption,
with restriction of ultra-processed foods. In the intervention group, the goal was to replace
carbohydrate-rich foods at breakfast and two intermediate meals with foods containing natural
proteins (e.g., dairy products, nuts, eggs, meat products) to increase the amount of protein of ~ 10-
15E% to ~25E% per day with minimal changes in total caloric intake. In the middle of the intervention,
a family education session was held, participating in social and physical activities. From baseline to
10 weeks, there were no differences between groups in anthropometry or metabolic biomarkers.
Following these results, the subgroups were grouped to investigate the overall effect of the camp on
lifestyle. From week 10 to week 52 of follow-up, children showed lower BMI and body fat compared
to baseline. Additionally, they had a reduction in cardiometabolic risk factors, liver markers, and uric
acid after 10 weeks, suggesting favorable changes in metabolic health, that maintained at the 52-week
follow-up. In line with this work, PinPo program focus not only on dietary habits but also in PA and
psychological aspects. Moreover, through the methodology for evaluation anthropometric and body
composition changes as well as other metabolic or cardiovascular risk factors, or in the microbiota as
well as on variables of psychological health status, specific modifications can be done to adapt the
program to improve the efficacy in different areas.

To develop an intervention to treat childhood obesity, there are other considerations to take in
account. Some authors have observed that absence of a multidisciplinary team and the lack of time
for adequate advice due to the high demand in primary care consultations condition unsatisfactory
results in these interventions [67,68]. A study with 2-year of intervention in patients between 2-6 years
of age in primary care based on motivational interviews, educational modules focused on healthy
habits (reducing time in front of screens and the consumption of ultra-processed foods) and a
subsequent year of follow-up with intervention visits and behavioral reinforcement, showed an
adherence to the program only of 20% of the recruited patients. They did not show significant global
changes in the reduction of BMI, although they obtained beneficial results changing some habits as
in the reduction of screen time and improving in walking. Other intervention with a family behavior-
based weight management program (FB-WMG) from primary care showed a better evolution in BMI
in the 6-month follow-up period [69]. In PinPo, the coordinated and joint work of the experts can lead
to good results, although the fact that it is carried out in an area close to the hospital could lead to
lower adherence due to transportation difficulties, or lack of time, as well as a lower initial bond of
professionals with the family, which is expected to be reinforced throughout the intervention.

In childhood obesity programs, multidisciplinary work and an approach that considers
psychosocial variables is necessary. Emotional regulation and self-efficacy, understood as the
confidence that an individual has in the ability to carry out various behaviors or attitudes in
challenging situations must be specially considered in the evaluation and intervention [70,71] Ames
et al [71] showed that the presence of self-efficacy in children helps them to lead a healthy life in
relation to eating and PA. On the other hand, emotions can have a strong influence on eating self-
efficacy, with results indicating more difficulties in resisting eating when people experience negative
emotions, social pressure or difficulties for food accessibility. Difficulties in managing low mood and
stress can lead to increased eating patterns or consumption of unhealthy foods, as well as other habits
that contribute to obesity. This can result in perpetuation of overweight and obesity, or weight gain
[72,73]. It is also important to consider the psychological variables of the parents [41]. It seems that
parents’ ability to regulate their emotions might influence their perceived self-efficacy to care for their
child’s health, but also their children’s consumption specially, for sweets and soft drinks [9,42].
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PinPo would benefit from its multi-component approach [18,19,24], family bases approach
[74,75] and its eHealth, or mobile health (mHealth), modules [76]. A chronic disease management
requires sustained care over time, mHealth intervention appear as a suitable approach when devising
psychological status as a novel and effective alternative to promote healthy behaviors [76]. This
technology is also more cost-effective and therefore leads to a greater financial savings for healthcare
systems. Furthermore, given the population’s internet connectivity, it is an accessible and attractive
methodology for children and young people [77,78], highlighting the possible benefits obtained by
combining it with face-to-face sessions [77].

4. Conclusions

The design and implementation of PinPo after considering specific aspects of improvement
described in the literature in other previous interventions, could offer to paediatric patients with
obesity and their families, an integral intervention to treat obesity and its complications. So, there are
expectations of achieving favorable results to improve the adherence to healthy habits and health
status.

5. Patents

The elaboration of the content, the graphic format and the technological applications for each
session have been designed by some of the professionals of the multidisciplinary team and are
registered with intellectual property code 2007144741729 [47].
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