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Abstract: The COVID-19 pandemic was a risky period for childhood obesity, due to the
increase in unhealthy behaviors. Online interventions could prevent this problem. The aim
of this study was to evaluate the feasibility and explore the effect of an online program
on the BMI z-score of Mexican schoolchildren at 4 months during the pandemic. A pilot
randomized controlled trial was conducted with 54 children. The intervention included
three online sessions per week of nutrition and physical activity, as well as nutrition
information for parents during 4 months. The control group received one nutrition digital
brochure. Of the schoolchildren enrolled, 87% completed the study, and the intervention
group attended 46% of the classes. At the end of the intervention, no significant difference
between groups in the BMI z-score was observed (−0.02, 95% CI −0.19 to 0.15). However,
the intervention group improved their quality of life and daily fruit consumption. This
online intervention implemented during the COVID-19 pandemic was feasible, and the
exploratory analysis showed positive trends in quality of life and daily fruit consumption
but not in the BMI z-score and other secondary variables of Mexican schoolchildren.
Additional strategies may be needed to improve attendance in online interventions and
their impact on BMI in this age group.

Keywords: childhood obesity; prevention; online intervention; COVID-19 pandemic; nutrition;
behavior change

1. Introduction
Childhood obesity is a global public health problem that continues to affect developing

countries more severely [1]. In Mexico, from 2000 to 2020, the prevalence of obesity in
children doubled, from 9% to 18.6% [2]. This is concerning, as excess weight in the early
stages can have multiple physical, metabolic, and emotional consequences [3]. In this sense,
the Mexican government has implemented public health strategies to promote healthy
lifestyles in children, such as improvements in the food environment, nutrition and health
education, taxes on sweet beverages, and front-of-package labeling for foods and beverages,
among others [4].

Additionally, researchers in Mexico have been conducting programs to prevent obesity
in schools. A systematic review included studies of childhood obesity prevention programs
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in Mexico, some of them (9/16) showed a significant statistical (p < 0.05) change in either
weight or BMI across the evaluation period and between groups. However, the results were
heterogeneous and inconclusive [5]. In addition, a recent and atypical event, the COVID-19
pandemic, led us to look for new ways to implement strategies.

The COVID-19 pandemic was a risk factor for childhood obesity, due to an increase
in some unhealthy behaviors [6]. In a systematic review that included results on dietary
changes during quarantine in different countries, it was found that there was an increase in
the consumption of snacks, sweets, and ultra-processed foods instead of fruits, vegetables,
and fresh foods [7]. Also, reports indicated a significant decline in physical activity and
an increase in sedentary behaviors among the population during this period due to the
isolation and the closure of schools and sports centers, among other reasons [8]. These
behavior changes could explain body weight modifications, because a systematic review of
longitudinal studies showed an increase in weight and body mass index (BMI) among both
children and adults from before to during the pandemic (up to November 2021). Children
experienced an average weight gain of 1.65 kg (95%CI: 0.40, 2.90) and 0.13 (95%CI: 0.10, 0.17)
for BMI z-scores, and the prevalence of obesity increased by 2% (95%CI: 1%, 3%) [9].
These findings highlight the importance of implementing strategies to address unhealthy
behaviors and prevent obesity during pandemic periods.

One of the strategies proposed to mitigate excess weight during the COVID-19 pan-
demic was the implementation of online childhood obesity prevention programs [10].
This was proposed due to the limitation of school closures and the fact that the inter-
net is one of the most used technologies by children and adolescents in the world [11].
Some systematic reviews have been conducted to assess the effect of online or techno-
logical programs among children and adolescents before the pandemic [12,13]. However,
few of the included studies are focused on preventing obesity in school-aged children
(6 to 12 years). Only two studies with these characteristics were implemented through
mobile phones, with recommendations and nutritional counseling; one was parent-focused
and the other only for girls. Neither study showed a significant effect on the BMI z-score,
only on lifestyle outcomes [14–16]. Therefore, the results of these types of interventions
have been limited.

The present research group evaluated a school-based obesity prevention program in an
in-person format with Mexican schoolchildren. A 9-week pilot randomized controlled trial
(RCT) was conducted with 41 schoolchildren. The program consisted of nutrition education
sessions, physical activity classes, and family participation. At 9 weeks, a favorable trend
in the BMI z-score and significant effects on body fat and waist circumference, nutrition
knowledge, and physical activity were observed [17]. Considering the generally positive
results of this study, the program was adapted to an online format for implementation in
the pandemic context.

The current evidence consistently shows that pandemic periods worsen children’s
nutrition and physical activity habits, as well as their BMI. This highlights the need for
preventive interventions to better address these issues in future pandemics. To the best of
our knowledge, there are no intervention studies focused on preventing childhood obesity
during the COVID-19 pandemic. The aim of this study was to evaluate the feasibility and
explore the effect of a 4-month online childhood obesity prevention program on the BMI
z-score and lifestyle parameters of Mexican schoolchildren during the COVID-19 pandemic
through a pilot RCT.
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2. Materials and Methods
2.1. Study Design

An outcome assessor-blinded pilot randomized controlled trial of two parallel groups
with an allocation ratio of 1:1 was conducted. A sample size calculation was not performed
because it is a pilot study aimed at evaluating the feasibility of the intervention in a new
context [18]. It was proposed to have a minimum of 50 participants for practical reasons, i.e.,
mainly to be able to carry out the measurements in the participant’s homes in a 2-week period.

A 4-month online lifestyle intervention was implemented in Mexican schoolchildren.
The primary outcome was the feasibility of the intervention and the change in the BMI
z-score in the intervention group compared to a control group after 4 months. The secondary
outcomes were the changes in waist circumference, relative fat mass, and lifestyle variables
between groups.

2.2. Recruitment and Participants

Schoolchildren in the 4th, 5th, and 6th grade and their parents, were invited to participate
in the study through online school classes in February 2021. Those interested in participating
had to sign the informed consent and assent online (parents and children, respectively).

Youths of any weight were included if they had access to the internet and electronic
devices (e.g., smartphones, computers, tablets, or smart TVs). Children with another sibling
participating in the study; with any disease or drug use; participating in another lifestyle
intervention with effects on body weight; or with a condition that does not allow physical
activity were excluded. The protocol was approved by the Research Ethics Committee of the
Nursing Department from Universidad de Sonora (CEIENFERMERIA-EPM-003-2020) and
registered on the Clinical.trials.gov platform (NCT04772859). All interested participants
provided written informed consent and assent, and the methods were performed according
to the protocol of this study [19].

2.3. Intervention

Online lifestyle intervention: The intervention was based on the “Planet Nutrition”
program, which was previously developed by this study team [12]. The intervention lasted
4 months (1 March to 1 July 2021). The online sessions were delivered to the children in a
group format (meeting), everyone from their homes, through the Zoom app, 3 days per
week for 60 min each (30 min for nutrition and 30 min for physical activity), during the
afternoon in after school hours. The session characteristics were as follows:

• Nutrition education: didactic material, such as presentations, videos, and infographics
was created based on the topics of the “Planet Nutrition” program (Table 1). In each
online session, different tools were used to reinforce learning and interest, such as
cooking workshops, videos, and games. In addition, we worked with the children
weekly on the self-monitoring of different behaviors. These were focused on increasing
the consumption of fruits and vegetables, water, physical activity, and reducing screen
time, and the consumption of sweet beverages. A nutritionist from the study team
was in charge of providing the classes with the support of trained nutrition interns.
A total of 31 different topics were provided in 48 sessions.

• Physical activity: The classes were designed for children and allowed for a reduced
space in which to exercise. Different skills were developed, including strength, elasticity,
flexibility, and resistance. Material available at home was used (e.g., bottles with water,
chairs, mats, and broomsticks, among others) to perform the exercises. Two physical
activity teachers from the study team taught a total of 48 sessions over the 4 months.
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Table 1. Sessions and topics of the online lifestyle intervention.

Sessions Topics

1 Creating healthy habits
2 What is excess weight?
3 Is it really bad to eat ultra-processed food?
4 The bitter truth of sweetened beverages
5 The importance of physical activity
6 Sedentary behaviors
7 Food Guidelines: My plate
8 Analyzing my healthy lunch
9 Jar for healthy drinking
10 Sweetened beverages vs. healthy lunch
11 Reading food labels
12 Importance of healthy nutrition
13 Ultra-processed food
14 Sustainable lifestyle
15 Traditional Mexican diet
16 Healthy lunch
17 Identifying good and bad fats
18 What is important to know about sodium?
19 Smoking
20 Learning about Cancer
21 Importance of consuming fruits and vegetables
22 Vitamins and minerals
23 Why is fiber consumption important?
24 Gut microbiota
25 Jeopardy: Let’s put into practice the learning
26 How to prepare a salad
27 Preparing healthy desserts
28 How to be active during summer holidays
29 Healthy nutrition in summer holidays
30 Sleep and growth
31 Planet Nutrition challenge

• Parent’s participation: A private Facebook group was created, and health and nutrition
information was uploaded 2 times per week. The topics were related to what the
children saw in class to reinforce learning at home, and others focused on healthy
habits at home. Didactic material was used: infographics, images, and informative
posts. In addition, WhatsApp (social media for texting) was used to remind parents to
consult the materials.

• Control group: a digital brochure was provided at the beginning of the study with
recommendations for a healthy lifestyle, and at the end of the study, they had access
to the intervention materials through a web page.

2.4. Measurements

Study measurements were taken at baseline (February 2021) and at 4 months (July 2021).
The weight, height, and waist circumference were measured by an assessor blinded to the
allocation group. These measurements were conducted at the participants’ homes in an
outdoor area following hygienic practices to reduce the risk of COVID-19 spread. Lifestyle
questionnaires were answered by parents and nutrition knowledge by children, through
Google Forms online questionnaires.

• Weight: A TANITA SC-240 scale (Tokyo, Japan) was used to measure the body weight.
The measurement was taken without shoes and accessories with light clothes. Children
stood in the center of the scale with their feet separated and arms at their sides [20].
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• Height: this was measured with a SECA 213 stadiometer (Hamburg, Germany),
without shoes, with the body resting on the stadiometer, heels together, slightly spread
toes, and extended legs, following the Frankfurt plane [20].

• BMI z-score: this was calculated using weight, height, sex, and date of birth of the
children, using the “Anthro Plus” software version 1.0.4 [21].

• Waist circumference: a metallic anthropometric tape (Lufkin Executive Thinline
W606PMM, Missouri City, TX, USA) was used, taking the umbilical scar as a measure-
ment reference and in a standing position [20].

• Relative fat mass: This is an estimator of total body fat. The percentage of fat was
estimated using a formula validated with American children aged 8 to 14 years. Data
on waist circumference (cm), height (cm), and sex were used [22].

• Food consumption: Some questions from the semi-quantitative food frequency ques-
tionnaire (FFQ) from the National Health and Nutrition Survey were used. We asked
about the frequency of consumption of ultra-processed foods (sweet beverages, fried
foods, cakes, and cookies) and healthy foods (fruits, vegetables, and water) in the
previous 7 days [23].

• Physical activity and sedentary activities: The physical activity and sedentary lifestyle
part of the questionnaire “The Health Behavior in School-aged Children” (HBSC) was
used, which is a validated lifestyle questionnaire for school-aged children. It consists
of 9 questions, with 5 questions related to the time and frequency of physical activity
and 4 to sedentary activities [24].

• Nutrition knowledge: A questionnaire designed by the research team was used to
assess the children’s nutrition and health knowledge. It consists of 32 questions with
multiple-choice answers. The results were evaluated on a scale from 0 to 10. More
correct answers indicated a greater score.

• Quality of life: The PedsQL™ (Pediatric Quality of Life Inventory) questionnaire was
used, which was designed to assess the quality of life aspects in both healthy pediatric
patients (2 to 18 years old) and those with chronic disease. This generic health status
instrument evaluates the frequency of problems experienced over the past month in
physical, emotional, social, and school functioning [25].

2.5. Allocation

Baseline measurements were obtained over two weeks (15 to 27 February 2021). Once
these measurements were completed for all participants, they were randomly assigned to
the intervention or control group by a person independent from the recruitment (blinded).
The random number sequence was generated using the software “Research Randomizer”
version 4.0 [26]. The random allocation was performed using a random block sequence,
stratified by BMI z-score and sex, with an allocation ratio of 1:1. Because the allocation
was carried out at a single point in time and without the knowledge of the participants,
allocation sequence concealment was guaranteed.

2.6. Data Analysis

Considering that this was a pilot study, the results derived from the statistical analysis
should be interpreted as exploratory due to the lack of statistical power, as the sample size
was not calculated. However, the following analyses were conducted to analyze trends in
the variables of interest. The normality of the data was evaluated with the Shapiro–Wilk
test. Data are presented as mean and standard deviation (SD). An independent t-test for two
samples or Mann–Whitney U, if the data was not normally distributed, was used to analyze
the difference between groups in the change in the BMI z-score (final value–baseline value)
and continuous secondary outcomes. A chi-square test was used to compare changes



Obesities 2025, 5, 3 5 of 11

in categorical variables. All variables were evaluated by intention-to-treat. The missing
data at the end of the study were replaced with the baseline values (baseline observation
carried forward). The analyses were performed using the software NCSS version 20.0.8 and
a statistical significance criterion of p ≤ 0.05.

3. Results
3.1. Enrolment and Baseline Characteristics

A total of 157 schoolchildren were invited to participate in this study, of whom
72 were interested (recruitment rate: 45.6%) and 54 (75%) met the inclusion criteria; 27 were
allocated to the intervention group and 27 to the control group (Figure 1). No differences
between groups were found in the baseline characteristics. Two-thirds of the children were
females, with a mean age of 10 years (Table 2).
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Table 2. Baseline demographics, anthropometrics, and lifestyle characteristics of the participants in
the intervention group (n = 27) and control group (n = 27).

Characteristics Intervention Group
(n = 27)

Control Group
(n = 27)

Total
(n = 54) p Value a

Demographics
Age, mean (SD), y 10.1 (0.7) 10.1 (0.8) 10.1 (0.8) 0.99
Sex 0.81

Male, n (%) 9 (33) 10 (37) 19 (35)
Female, n (%) 18 (67) 17 (63) 35 (65)

Parents education 0.10
Basic level, n (%) b 5 (19) 8 (30) 13 (24)
High school, n (%) 4 (15) 3 (11) 7 (13)
University (college), n (%) 17 (63) 15 (56) 32 (59)
Postgraduate, n (%) c 1 (4) 1 (4) 2 (4)

Anthropometric
Weight, mean (SD), kg 47.3 (13.1) 44.4 (13.4) 45.9 (13.3) 0.38
Height, mean (SD), m 1.5 (0.1) 1.4 (0.1) 1.5 (0.1) 0.43
BMI, mean (SD), z-score 1.5 (1.4) 1.1 (1.7) 1.3 (1.6) 0.53
Waist circumference, mean (SD), cm 77.3 (12.3) 74.6 (12.6) 76.0 (12.5) 0.43
Relative fat mass, mean (SD), % 35.0 (6.4) 33.7 (6.7) 34.5 (6.6) 0.48
Nutritional Status 0.90
Normal weight, n (%) 9 (33) 11 (41) 21 (39)

Overweight, n (%) 7 (26) 6 (22) 13 (24)
Obesity, n (%) 11 (41) 10 (37) 20 (37)

Quality of Life d

General score, mean (SD), score 73.8 (13.6) 75.6 (9.9) 74.7 (11.8) 0.56
Physical functioning, mean (SD), score 70.0 (21.1) 72.7 (19.5) 71.3 (20.3) 0.63

Emotional functioning, mean (SD), score 69.3 (21.7) 71 (14.2) 70.0 (18.0) 0.74
Social functioning, mean (SD), score 85.7 (13.8) 85.6 (10.2) 85.6 (12.0) 0.95
School functioning, mean (SD), score 72.2 (16.8) 75.2 (14.2) 73.7 (15.5) 0.48

Habits
Physical activity, mean (SD), h/day 0.3 (0.3) 0.3 (0.2) 0.3 (0.3) 0.79
Sedentary time, mean (SD), h/day 2.5 (1.3) 2.1 (1.2) 2.31 (1.3) 0.28
Daily fruit consumption e, n (%) 7 (26) 3 (11) 11 (20) 0.40
Nutrition knowledge f, mean (SD), score 6.2 (1.6) 6.2 (1.6) 6.2 (1.6) 0.96

Abbreviations: SD: standard deviation. BMI z-score: body mass index, calculated as weight in kilograms divided
by height in meters, expressed in units of standard deviation. a Quantitative variables were analyzed using a
t-test for independent samples. The BMI z-score and physical activity were analyzed by the Mann–Whitney
U test and categorical variables with the chi-square test. b Completion of a basic level is equivalent to 9 years of
schooling in Mexico. c Postgraduate refers to a master’s degree or PhD. d pts: points, scale 0–100 on the Quality of
Life Score (PedsQL). e A semi-quantitative food frequency questionnaire adapted from the National Health and
Nutrition Survey of Mexico was used. f pts: points, scale 0–10.

3.2. Exploratory Effects of the Intervention at 4 Months

As part of the feasibility of the intervention, at 4 months, there was a dropout of 13%
of children (Figure 1), mainly due to the inability to complete the final measurements.
Children attended a mean of 22 of the 48 (46%) sessions. The main reasons for absences
were internet problems and school issues. Children and parents reported obtaining benefits
from the intervention, mainly in improving their nutrition knowledge, and the majority
rated the intervention as excellent (Table 3).
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Table 3. Change in anthropometrics and lifestyle outcomes of the intervention group (n = 27) and
control group (n = 27) at 4 months.

Outcomes Intervention Group
(n = 27) Control Group (n = 27) Intervention Effect at 4

Months (95% CI) p Value a

Anthropometric
Weight, mean (SD) a, kg 2.03 (2.27) 1.94 (2.00) 0.09 (−1.08 to 1.25) 0.82
Height, mean (SD), m 0.03 (0.01) 0.02 (0.02) 0.01 (−0.0001 to 0.016) 0.32
BMI, mean (SD), z-score −0.008 (0.36) 0.01 (0.25) −0.02 (−0.19 to 0.15) 0.40
Waist circumference, mean (SD), m 0.89 (3.70) 1.10 (3.27) −0.21 (−2.12 to 1.68) 0.51
Relative fat mass, mean (SD), % −0.26 (2.3) −0.01 (1.89) −0.25 (−1.39 to 0.89) 0.39
Quality of life
General score, mean (SD) b 12.2 (12.3) 5.2 (12.0) 7.0 (0.40 to 13.6) 0.03
Physical functioning, mean (SD), score 13.1 (17.2) 9.5 (19.5) 3.63 (−6.41 to 13.7) 0.47
Emotional functioning, mean (SD), score 8.9 (19.9) 3.51 (20.0) 5.37 (−5.55 to 16.3) 0.32
Social functioning, mean (SD), score 8.52 (15.4) 1.11 (15.2) 7.40 (−0.96 to 15.8) 0.08
School functioning, mean (SD), score 15.0 (20.1) 4.44 (15.8) 10.6 (0.40 to 20.7) 0.04
Habits
Physical activity, mean (SD), h/day 0.38 (0.40) 0.24 (0.47) 0.13 (−0.10 to 0.37) 0.11
Sedentary time, mean (SD), h/day −0.63 (1.18) −0.24 (1.14) −0.38 (−1.02 to 0.25) 0.15
Daily fruit consumption, n (%) c 9 (33.3) 2 (7.41) 0.01
Nutrition knowledge, mean (SD), score d 0.93 (1.59) 0.45 (1.47) 0.48 (−0.36 to 1.31) 0.26
Feasibility e

Child-attended sessions, n (%) 22 (46)
Parent-attended information, n (%)
None 2 (8.3)
1–5 topics 6 (25.0)
5–10 topics 10 (41.7)
10 topics or more 6 (25.0)
Children’s benefits, n (%)
Better nutrition 8 (33.3)
More physical activity 4 (16.7)
More nutrition knowledge 12 (50.0)
Parent’s benefits, n (%)
Better nutrition 5 (20.8)
More physical activity 1 (4.2)
More nutrition knowledge 10 (41.7)
Family lifestyle changes 8 (33.3)
Children’s rating of the intervention
Excellent 23 (95.8)
Good 1 (4.2)
Parent’s rating of the intervention
Excellent 20 (83.3)
Good 4 (16.7)

Abbreviations: CI: confidence interval; SD: standard deviation, BMI z-score: body mass index, calculated as weight
in kilograms divided by height in meters, expressed in units of standard deviation. a The data were analyzed with
a t-test for independent samples. The weight, height, BMI z-score, waist circumference, relative fat mass, and
physical activity were analyzed with Mann–Whitney U and the daily fruit consumption with a chi-square test.
b pts: points, scale 0–100 on the Quality of Life Score (PedsQL). c A semi-quantitative food frequency questionnaire
adapted from the National Health and Nutrition Survey of Mexico was used. d pts: points scale 0–10. e Some
feasibility outcomes. They were only evaluated in children and parents of the intervention.

The 4-month online intervention does not appear to have had an effect on the BMI
z-score (−0.02, 95% CI −0.19 to 0.15) (Figure 2) or most of the secondary outcomes
(Table 3). However, positive trends were found in the quality of life general score, the
school functioning score, and daily fruit consumption (Table 3).

A harm assessment was not formally performed due to the low risk involved in this
intervention, and no consequences or unintended effects were spontaneously reported by
the participants of either group.
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Group (n = 27) 

Control Group 

(n = 27) 

Intervention Effect at 4 

Months (95% CI) 
p Value a 

Anthropometric         

Weight, mean (SD) a, kg  2.03 (2.27)  1.94 (2.00)  0.09 (−1.08 to 1.25)  0.82 

Height, mean (SD), m  0.03 (0.01)  0.02 (0.02)  0.01 (−0.0001 to 0.016)  0.32 

BMI, mean (SD), z-score  −0.008 (0.36)  0.01 (0.25)  −0.02 (−0.19 to 0.15)  0.40 

Waist circumference, mean (SD), m  0.89 (3.70)  1.10 (3.27)  −0.21 (−2.12 to 1.68)  0.51 

Figure 2. Changes in BMI z-score at four months of intervention. Note: means and CI 95% were used
to build this figure.

4. Discussion
This online lifestyle intervention implemented during the pandemic was feasible,

based on recruitment, retention, and acceptance; however, the exploratory results did not
show a positive effect on the BMI z-score of Mexican schoolchildren during the pandemic.
We were unable to find any similar studies that measured the impact of online interventions
during the COVID-19 pandemic. However, the results from our study are consistent
with two pre-pandemic online obesity prevention programs [15,16]. For example, the
parent-focused intervention conducted by Paineau et al. did not find a significant difference
in the BMI z-score between intervention groups, when compared to the control group [15].
In contrast, a systematic review of in-person interventions in schoolchildren did show
a significant difference in the BMI z-score between intervention and control groups [27].
Considering the evidence from online interventions, including the present work, these types
of interventions do not appear to be effective, while face-to-face interventions are. However,
we should continue trying to find effective interventions in online format, because it is the
only possible format to use during pandemic periods.

The findings observed in this research may be linked to the regional context.
A study conducted with schoolchildren of Hermosillo indicated that eating habits and the
prevalence of overweight and obesity worsened during the pandemic [28]. In contrast, in
Italy, a high-income country, reports indicate that dietary habits improved during and after
the pandemic, with stronger adherence to the Mediterranean diet, increased consumption
of local foods, and greater preparation of traditional dishes [29]. Therefore, interventions
for the prevention of obesity could have different results according to the contextual factors
of a country. In addition, some studies suggest that individual and interpersonal factors
are also crucial in eating and physical activity behavior in major life events such as the
pandemic [30].

The social context during the intervention was difficult in Mexico, with families
reporting difficulties in their economic well-being. Moreover, at the time of this study
(March 2021), Mexico was experiencing a high peak of confirmed cases of COVID-19, high
mortality, and no access to vaccination in most of the population [31], and Mexico was one
of the most affected countries by the pandemic worldwide [32]. Thus, achieving behavioral
change during the pandemic was more challenging.
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In addition, the online format and relatively low attendance (46%) to the program
sessions could also have affected the results. Although parents were reminded about the
children’s attendance at classes, and children were motivated in each one, they reported
that the main reasons for absences were school activities and internet problems. Therefore,
for future studies, strategies to increase attendance could be considered, such as including
the activities of the program within school hours and as part of a subject (not after school),
or using an attendance challenge as part of the program. Another suggestion is to record
classes so that children who have internet connectivity problems can watch them later and
not miss out on the teaching of the classes. This same intervention delivered in an in-person
format with an attendance of 90% demonstrated favorable trends in the BMI z-score and
significant effects on body fat, waist circumference, and physical activity [17].

This online intervention showed positive trends in the children’s general Quality of
Life Score and school functioning score. Studies suggest that during the long quarantine pe-
riod of the pandemic, children experienced depression, anxiety, and poor quality of life [33].
Thus, the benefit of the intervention on quality of life could be related to the interactivity of
the online sessions, namely workshops, conversations with other children, online physical
activity, and parental participation, given that this intervention was implemented during a
time when children had little contact with their peers and teachers. Additionally, children
increased their daily fruit consumption, which has many health benefits as they are rich in
vitamins, minerals, fiber, and other phytochemicals [34].

This study enhances our understanding of the feasibility of online interventions during
the pandemic. However, a definitive study was not conducted because the quarantine
conditions had already changed, the pandemic was better controlled, and the lack of effect
of the intervention on zBMI suggested that an in-person intervention would be better.
Currently, the program is being implemented in an in-person format, and we are working
in more schools across the city [35].

This study has some limitations. As mentioned previously, the results should be
considered exploratory because it is a pilot study, aimed to evaluate the feasibility of
an approach in a new context. Second, there was a relatively low participation in the
intervention sessions, which likely limited the effect of the intervention.

The strengths of the study include its randomized controlled trial design, that random-
ization and measurements were blinded, that rigorous inclusion/exclusion criteria were
applied, and that the intervention was delivered by health professionals with experience in
the program.

5. Conclusions
The present lifestyle intervention was feasible, and the exploratory analysis showed

positive trends in quality of life and daily fruit consumption but not in the BMI z-score
of Mexican schoolchildren. This study improves our understanding of online interven-
tions during the COVID-19 pandemic. Additional strategies may be needed to improve
attendance in online interventions and their impact on BMI in this age group.

Author Contributions: Conceptualization, R.G.D.-Z. and D.L.R.-R.; methodology, R.G.D.-Z., D.L.R.-R.,
M.M.H., J.E.-R., T.Q.-P., T.M.-C. and A.L.R.; formal analysis, R.G.D.-Z. and D.L.R.-R.; investigation,
D.L.R.-R., T.M.-C. and R.G.D.-Z.; resources, R.G.D.-Z.; writing—original draft preparation, D.L.R.-R.
and R.G.D.-Z.; writing—review and editing, R.G.D.-Z., D.L.R.-R., M.M.H., J.E.-R., T.Q.-P., T.M.-C. and
A.L.R.; project administration, R.G.D.-Z. and D.L.R.-R. All authors have read and agreed to the published
version of the manuscript.

Funding: Diana L. Ramírez-Rivera was supported by a postgraduate scholarship from the Consejo
Nacional de Humanidades, Ciencias y Tecnologías (CONAHCYT, Mexico) (No. 990473).



Obesities 2025, 5, 3 10 of 11

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the University of Sonora Department of
Nursing: EPM-003-2020 on 30 November 2020, and it was registered in Clinical Trials (NCT04772859).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data may be obtained from a corresponding author upon request.

Acknowledgments: We thank Gricelda Henry and the physical activity interns José G. Moreno and
José C. Peralta for the implementation of the online physical activity sessions. Our thanks are also
extended to nutrition interns Ana I. Burguete, Ana K. Benítez, Naomi L. Araujo, Eva M. López,
Andrea Y. Robles, Omar A. Trujillo, Karem S. Gonzales, and Ivonne D. Borbon, for their support with
the nutrition education classes.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. NCD Risk Factor Collaboration. Articles Worldwide Trends in Body-Mass Index, Underweight, Overweight, and Obesity from 1975

to 2016: A Pooled Analysis of 2416 Population-Based Measurement Studies in 128.9 Million Children, Adolescents, and Adults.
Lancet 2017, 390, 2627–2642. [CrossRef] [PubMed]

2. Shamah-Levy, T.; Romero-Martínez, M.; Barrientos Gutiérrez, T.; Cuevas-Nasu, L.; Bautista-Arredondo, S.; Colchero, M.
Encuesta Nacional de Salud y Nutrición 2021 Sobre COVID-19; Resultados Nacionales; Instituto Nacional de Salud Pública (INSP):
Cuernavaca, México, 2022.

3. Sharma, V.; Coleman, S.; Nixon, J.; Sharples, L.; Hamilton-Shield, J.; Rutter, H.; Bryant, M. A Systematic Review and Meta-Analysis
Estimating the Population Prevalence of Comorbidities in Children and Adolescents Aged 5 to 18 Years. Obes. Rev. 2019, 20,
1341–1349. [CrossRef] [PubMed]

4. Ramírez-González, I.M.; Hernández-Díaz, M.N.; Acosta-Cervantes, M.D.C.; Rivera-Barragán, M.D.R. Estrategias y Políticas En
Atención al Sobrepeso y Obesidad En Preescolares y Escolares. Horiz. Sanit. 2021, 20, 289–304. [CrossRef]

5. Aceves-Martins, M.; López-Cruz, L.; García-Botello, M.; Gutierrez-Gómez, Y.Y.; Moreno-García, C.F. Interventions to Prevent
Obesity in Mexican Children and Adolescents: Systematic Review; Prevention Science; Springer: Berlin/Heidelberg, Germany, 2022;
pp. 563–586. [CrossRef]

6. Khan, M.A.B.; Menon, P.; Govender, R.; Abu Samra, A.M.; Allaham, K.K.; Nauman, J.; Östlundh, L.; Mustafa, H.; Smith, J.E.M.;
AlKaabi, J.M. Systematic Review of the Effects of Pandemic Confinements on Body Weight and Their Determinants. Br. J. Nutr.
2022, 127, 298–317. [CrossRef]

7. González-Monroy, C.; Gómez-Gómez, I.; Olarte-Sánchez, C.M.; Motrico, E. Eating Behaviour Changes During the COVID-19
Pandemic: A Systematic Review of Longitudinal Studies. Int. J. Environ. Res. Public Health 2021, 18, 11130. [CrossRef]

8. Stockwell, S.; Trott, M.; Tully, M.; Shin, J.; Barnett, Y.; Butler, L.; McDermott, D.; Schuch, F.; Smith, L. Changes in Physical Activity
and Sedentary Behaviours from Before to During the COVID-19 Pandemic Lockdown: A Systematic Review. BMJ Open Sport
Exerc. Med. 2021, 7, e000960. [CrossRef]

9. Anderson, L.N.; Yoshida-Montezuma, Y.; Dewart, N.; Jalil, E.; Khattar, J.; De Rubeis, V.; Carsley, S.; Griffith, L.E.; Mbuagbaw, L.
Obesity and Weight Change During the COVID-19 Pandemic in Children and Adults: A Systematic Review and Meta-Analysis.
Obes. Rev. 2023, 24, e13550. [CrossRef]

10. World Obesity Federation. Childhood Obesity: Maintaining Momentum During COVID-19; Brief, Policy; World Obesity Federation:
London, UK, 2020.

11. UNICEF. Growing Up in a Connected World. Available online: https://www.unicef-irc.org/growing-up-connected#
sectionDownload (accessed on 2 January 2021).

12. Hamel, L.M.; Robbins, L.B. Computer- and Web-Based Interventions to Promote Healthy Eating Among Children and Adolescents:
A Systematic Review. J. Adv. Nurs. 2012, 69, 16–30. [CrossRef]

13. Hammersley, M.L.; Jones, R.A.; Okely, A.D.; Ave, N. Parent-Focused Childhood and Adolescent Overweight and Obesity EHealth
Interventions: A Systematic Review. J. Med. Internet Res. 2016, 18, e203. [CrossRef]

14. Park, J.; Park, M.J.; Seo, Y.G. Effectiveness of Information and Communication Technology on Obesity in Childhood and
Adolescence: Systematic Review and Meta-Analysis. J. Med. Internet Res. 2021, 23, e29003. [CrossRef]

15. Nollen, N.L.; Mayo, M.S.; Carlson, S.E.; Rapoff, M.A.; Goggin, K.J.; Ellerbeck, E.F. Mobile Technology for Obesity Prevention a
Randomized Pilot Study in Racial and Ethnic Minority Girls. Am. J. Prev. Med. 2015, 46, 404–408. [CrossRef] [PubMed]

16. Paineau, D.; Beaufils, F.; Boulier, A.; Cassuto, D.; Chwalow, J.; Combris, P.; Couet, C.; Jouret, B.; Lafay, L.; Laville, M.; et al.
Family Dietary Coaching to Improve Nutritional Intakes and Body Weight Control. Arch. Pediatr. Adolesc. Med. 2008, 162, 34–43.
[CrossRef] [PubMed]

https://doi.org/10.1016/S0140-6736(17)32129-3
https://www.ncbi.nlm.nih.gov/pubmed/29029897
https://doi.org/10.1111/obr.12904
https://www.ncbi.nlm.nih.gov/pubmed/31342672
https://doi.org/10.19136/hs.a20n3.4119
https://doi.org/10.1007/s11121-021-01316-6
https://doi.org/10.1017/S0007114521000921
https://doi.org/10.3390/ijerph182111130
https://doi.org/10.1136/bmjsem-2020-000960
https://doi.org/10.1111/obr.13550
https://www.unicef-irc.org/growing-up-connected#sectionDownload
https://www.unicef-irc.org/growing-up-connected#sectionDownload
https://doi.org/10.1111/j.1365-2648.2012.06086.x
https://doi.org/10.2196/jmir.5893
https://doi.org/10.2196/29003
https://doi.org/10.1016/j.amepre.2013.12.011
https://www.ncbi.nlm.nih.gov/pubmed/24650843
https://doi.org/10.1001/archpediatrics.2007.2
https://www.ncbi.nlm.nih.gov/pubmed/18180410


Obesities 2025, 5, 3 11 of 11

17. Ramírez-Rivera, D.L.; Villegas-Valle, R.C.; Martínez-Contreras, T.; Henry-Mejia, G.; Quizán-Plata, T.; Haby, M.M.; Díaz-Zavala, R.G.
Preliminary Results of the Planet Nutrition Program on Obesity Parameters in Mexican Schoolchildren: Pilot Single-School
Randomized Controlled Trial. Int. J. Environ. Res. Public. Health 2021, 18, 790. [CrossRef] [PubMed]

18. Eldridge, S.M.; Chan, C.L.; Campbell, M.J.; Bond, C.M.; Hopewell, S.; Thabane, L.; Lancaster, G.A.; Altman, D.; Bretz, F.; Campbell, M.; et al.
CONSORT 2010 Statement: Extension to Randomised Pilot and Feasibility Trials. BMJ 2016, 355, i5239. [CrossRef] [PubMed]

19. Ramírez-Rivera, D.L.; Martínez-Contreras, T.; Henry-Mejia, G.; Ruelas, A.L.; Quizán-Plata, T.; Espar-za-Romero, J.; Díaz-Zavala, R.G.
Efecto de Una Intervención En Línea de Cambio En El Estilo de Vida Sobre El Puntaje ZIMC de Escolares Mexicanos: Protocolo
de Ensayo Controlado Aleatorizado Piloto Cegado a Evaluadores Durante La Pandemia Por COVID-19. Rev. Esp. Nutr. Hum. Diet.
2021, 25 (Suppl. 2). [CrossRef]

20. Gibson, R. Principles of Nutritional Assessment; Oxford University Press: New York, NY, USA, 1990.
21. World Health Organization (WHO). Growth Reference 5–19 Years. Available online: https://www.who.int/growthref/en/

(accessed on 30 September 2019).
22. Woolcott, O.O.; Bergman, R.N. Relative Fat Mass as an Estimator of Whole-Body Fat Percentage Among Children and Adolescents:

A Cross-Sectional Study Using NHANES. Sci. Rep. 2019, 9, 15279. [CrossRef]
23. Shamah-Levy, T.; Cuevas-Nasu, L.; Rivera-Dommarco, J.; Hernández-Ávila, M. Encuesta Nacional de Salud y Nutrición de Medio

Camino 2016; (ENSANUT MC 2016); Instituto Nacional de Salud Pública (INSP): Cuernavaca, México, 2016.
24. Currie, C.; Inchley, J.; Molcho, M.; Lenzi, M.; Veselska, Z.; Wild, F. Health Behaviour in School-Aged Children (HBSC) Study

Protocol: Background, Methodology and Mandatory Items for the 2013/14 Survey. 2014. Available online: https://hbsc.org/
publications/survey-protocols/ (accessed on 30 October 2024).

25. Varni, J.W.; Seid, M.; Kurtin, P.S. PedsQLTM 4.0: Reliability and Validity of the Pediatric Quality of Life InventoryTM Version 4.0
Generic Core Scales in Healthy and Patient Populations. Med. Care 2001, 39, 800–812. [CrossRef]

26. Urbaniak, G.C.; Plous, S. Research Randomizer (Version 4.0). 2013. Available online: https://www.randomizer.org/ (accessed on
15 February 2021).

27. Spiga, F.; Davies, A.L.; Tomlinson, E.; Moore, T.H.; Dawson, S.; Breheny, K.; Savović, J.; Gao, Y.; Phillips, S.M.; Hillier-Brown, F.;
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