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1.Abstract

The coincidence of COVID-19 and confinement on children’s health hasbeen studied. One possible cause of malnutrition
is eating disorders.

Big data tools are currently a first-rate tool for assessing population changes and possible causes.

1.1.Main objective: To assess the possible changes in the prevalence of malnutrition in a child population after having
suffered the confinement of COVID-19

1.2.Material and methods: Data collected from episodes of computerized medical records, studying the variables sex,
age, weight, height, of a pediatric population comparing the situation just before COVID (2020) and after the social
isolation measures were completely finished (2022)

1.3.Using big data methods to study variables: Using the Cole-Green LMS algorithm with penalized likelihood,
implemented in the RefCurv0.4.2 software (2020), which allows managing large amounts of data. The hyperparameters
have been selected using the BIC (Bayesian information criterion).

To calculate population deviations from the reference, the reference was taken as being below 1.5 standard deviations
from the average according to age.

1.4.Results: 66,975 computerized episodes of minors under 16 years of age and a total of 1,205,000 variables studied.
The data and comparative graphs between districts of the population studied are represented with respect to the
variables analyzed. Due to the COVID effect, an increase of 60 cases/10 5 inhabitants is recorded, in a heterogeneous
way, being more in men than women, in rural areas in girls and in urban areas in the case of boys.

1.5.Conclusions: Big data technology allows for more efficient population studies, selecting populations most in
need of health intervention, optimizing scarce health resources. In this case, the active search for cases in certain
neighborhoods of the city should focus on boys and in certain municipalities on girls, since they may appear as hidden
cases.

2.Keywords

big data, malnutrition, children

3.Introduction

Body mass index (BMI) is acommon parameter to assess

nutritional status [1-3]. The assessment and detection of
BMI changes are important for monitoring and controlling
a child population [3,4]. Although most of the work tends
to focus on the so-called childhood obesity pandemic [2],
we cannot forget another aspect of nutritional reality: low
weight for height represented by alow BMI [3]. In the world,
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the main cause of a low BMI is malnutrition associated
with alack of food intake due to alack of resources [2,3] or
the disease itself. However, in developed countries there
is another situation to take into account, malnutrition
associated with mental health. This is why when a case
of low weight for height is detected in a child in our
environment, the main differential diagnoses range
from an underlying organic process, constitutional or
functional thinness, nutritional problems of a socio-
familial nature or mental disorders that lead to weight
loss: anorexia, bulimia with a restrictive component, etc
(2,3].

Anorexia nervosa is one of the psychiatric pathologies
with the highest mortality rates [5]. It is defined as an
exaggerated assessment of the volume and shape of the
body, which leads to a relentless search for thinness.
It is characterized by excessive voluntary weight loss,
through a restrictive diet [5].

The prevalence of anorexia nervosa in adults is 0.6%
and has been increasing in the adolescent population [6].
Anorexia nervosa classically presents in girls in early to
mid-adolescence, with a higher prevalence in whites and
above-average socioeconomic class [7,8].

The average age of presentation is 12.3 years [7]. In
our country the data are similar to those presented. What
is common in most studies is that after the COVID-19
pandemic [8] there has been an increase in the prevalence
of problems associated with the mental health of minors
due to the measures taken by governments regarding
the limitation of social relations (suspension of classes,
social isolation, use of electronic devices...).

So much so that after the COVID-19 pandemic,
it is estimated that disorders such as anxiety or
depression have increased by between 25% and 27%
[9]. After the COVID-19 pandemic, the number of cases,
hospitalizations and a decrease in the age of patients
have increased, with a prevalence of anorexia nervosa
rising to 4% in women and 0.3% in men [9].

Tofurther complicate matters, the COVID-19 pandemic
has accentuated the deficiencies of health systems and
economic inequalities, especially among adolescents and
young people [8-10].

Thinness, apart from being a manifestation of an
underlying disease or a physiological condition, can
reflect situations of risk of developing an eating disorder.
Eating disorders have been associated with a high level of
education, a family history of eating disorders, vigorexia,
situations of family conflicts or even rejection of puberty
itself [8-10]. But we cannot forget that thinness can also
express a situation of risk of social or economic exclusion
from the family.

In Spain, according to a UNICEF report [11], the
prevalence of risk of social exclusion and child poverty
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could reach 28%. This could have a clear impact on the
nutritional status of these minors.

The electronic medical records of current health
systems collect multiple variables in clinical practice,
including anthropometric and sociodemographic data.

Different statistical techniques, such as machine
learning, allow these data to be exploited from a large
number of cases in an almost semi-automated way,
providing data of great statistical value.

Although there are studies on this subject in different
countries and even international series [10], there are
no studies, at least in our environment and nearby
population, that assess the situation of malnutrition in a
child-youth population; and in no case has the use of new
BIG DATA techniques been described for these studies.

4.Goals

4.1.Main Objective: To describe the situation of the
prevalence of malnutrition measured as a low BMI level
in a pediatric population: Alava, Basque Country, Spain,
using a new big data approach at two different historical
moments, before and after the lifting of restrictions on
social relations caused by the COVID-19 pandemic.

4.2.Secondary objectives: to assess whether there is a
causal relationship with the place of residence, average
income per person in said district or neighborhood and
immigration rate.

5.Material and Methods
5.1.Key Findings

2020: 217 children (106 boys, 111 girls) had a BMI <1.5
SDS (1.46% of the sample).

2022: 233 children (119 boys, 114 girls) had a BMI <1.5
SDS (2.06% of the sample).

Increase of 60 cases per 10,000 inhabitants.

Men showed a larger increase than women (48 vs. 12
cases per 10,000).

5.2.Geographical Variations

Boys: Malnutrition cases increased in urban areas with
higher income levels.

Girls: Increases were noted in rural areas and high-
income urban districts.

5.3.Statistical analysis

The method based on Dirichlet processes (Dirichlet
process, DP) is followed. In this project we will adopt
this approach that allows to build Gaussian mixture
models (GM). In addition, Gaussian mixture models
based on Dirichlet processes (Dirichlet process Gaussian
mixture models, DPGMM) are used. A set of populations
is also analyzed using Gaussian mixture models based on
hierarchical Dirichlet processes (Hierarchical Dirichlet
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process Gaussian mixture model, HDPGMM) [12].
Clustering’s will be obtained that will inform us about
the somatomedin similarities and differences of the
population based on the somatomedin variables and
the district in which they live [13], incorporating recent
methodological innovations on databases similar to
ours already described [14-16]. The BMI calculation
is performed as weight/height2 (Kgr/m2). These data
are compared with the means and SDS of the studies
published to date and reference of our population [4].
Overweight is defined as less than 1.5 SDS with respect to
the reference normality for age and sex [4].

The team proceeds to carry out comparative studies
using the methodology already applied in previous
studies by these same authors (Diez et al) [17]: the so-
called Hierarchical Dirichlet process Gaussian mixture
model or method, applied to our population vs reference
graphs from the Spanish 2010 study and used in the
country.

6.Results
Data have been obtained from a total of 67,270 minors.

The sum of all variables studied (some presented in
this work and others reserved) amounts to 1,749,020
variables. We present in various tables the results
obtained by sex, age and BMI and other variables.

Data from the National Institute of Statistics and
EUSTAT indicate that 338,765 people lived in our
territory, the province of Alava in the Basque Country -
Spain, during the period studied.

The political territory is divided into 7 large districts
or groups that include the municipal area of the city of
Vitoria, the administrative capital of the Basque Country
and main population centre, which brings together more
than 255,000 inhabitants.

The income of minors depends on the average family
income. The average family income in the Basque
Country is 47,005 euros in 2021. The total family income
is obtained by aggregating the personal income of the
family members, including minors. There are significant
differences between districts (Source EUSTAT), with the
towns in Alava having the lowest average income of the
entire population in the region.

The unemployment rate in the Basque Country is 7.5%,
well below the average for the country, Spain. There
are significant differences between districts (Source
EUSTAT), with some towns in Alava and Vizcaya having
the highest unemployment rates.

Regarding the rate of immigrant population in our
territory. The average rate is 13% in the Basque Country,
but Vitoria is one of the municipalities and the capital
with the highest rate of immigrants in relation to the
general population, 15%. There are districts of the capital
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that exceed 18% and localities that even reach more than
20%.

Available on the web https://www.vitoria-gasteiz.
org/http/wbo21/contenidosEstaticos/adjuntos/
es/36/18/3618.pdf . Dec. 2024 and on the EUSTAT website
https://www.eustat.eus/estadisticas/tema_ 131/opt_ 0/
tipo__1/ti_actividad-ocupacion-y-paro/temas.html
and on https://www.eustat.eus/elementos/ele0000200/
migraciones-de-la-ca-de-euskadi-por-ambitos-
territoriales-segun-clase-de-migracion-y-sexo/
tbloo00255__c.html Dec.2024

In the first quarter of 2020, pre-pandemic situation,
a total of 217 individuals under 16 years of age (106 men,
111 women) were detected with a BMI < 1.5 SDS Kgr/m2
for their age/sex. This figure represents 1.46% of all cases
studied.

In the first quarter of 2022, post-pandemic situation,
a total of 233 individuals under 16 years of age (119 men,
114 women) were detected with a BMI < 1.5 SDS Kgr/m2
for their age/sex. This figure represents 2.06% of all
cases studied.

Significant differences in both periods and sexes
(p<0.05), with an increase of 60 registered cases/10,000
inhabitants between both periods (Figure 1).

Cases recorded with <1.5 SDS IMC (Kgr/m2)

2022 year

2020 year

o

50 100 150 200 250

M Cases/10,000 TOTAL EWOMEN ®MEN

Figure 1: Representation of data for the BMI variable (kg) by
sex. Reference to normal population (P50 Carrascosa study).
The amount of population whose BMI is below 1.5 standard
deviations from the mean for their age is indicated for both
study periods 020 vs 2022.

Assessing the distribution of cases, there has been
an increase in these cases, especially at the expense of
men (48 cases/10,000 inhabitants). Women contribute
another 12/10,000 inhabitants to the total.

There appear to be differences in behaviour between
districts, with a general increase observed in almost all of
them among the male gender, with more heterogeneous
behaviour among the female gender.

Having studied the variables BMI and per capitaincome
separately for each district, an assessment is made of
those districts in the territory that present a greater
proportion of variation in cases 2020 vs 2022 of people
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with low BMI in relation to their age and sex according to
reference standards Spain — Carrascosa 2010 [4].

6.1.Key Findings:

e 2020: 217 children (106 boys, 111 girls) had a BMI
<1.5 SDS (1.46% of the sample).

2022: 233 children (119 boys, 114 girls) had a BMI
<1.5 SDS (2.06% of the sample).

Increase of 60 cases per 10,000 inhabitants.

Men showed a larger increase than women (48 vs. 12
cases per 10,000).

6.2.Geographical Variations:

e Boys: Malnutrition cases increased in urban areas
with higher income levels.

Girls: Increases were noted in rural areas and high-
income urban districts.

In the case of men, there is an increase of more than
13 total cases in 2022 compared to those detected in
2020. This means that compared to the total sample,
the number of cases goes from 1.57% to 2.02%, which
represents an absolute increase of 0.48% overall and
therefore 28.66% from 2022 to 2020. This increase is
heterogeneous according to the district/neighborhood of
the city. There are districts with significant increases and
above this average, such as Abetxuko, Alegria, Gazalbide,
Legutiano, Zaramaga and Zigoitia. These districts are also
mostly above an income per capita above the average for
the territory; exceptions are Zaramaga and Abetxuko.
Others, on the contrary, show a decrease in the number
of cases detected, such as the districts of Kanpezu, Lakua
or Zabalgana. These differences between districts and
neighborhoods are significant (p<0.05).

In the case of WOMEN, we find a heterogeneous
distribution across the districts.

There is an increase of 3 total cases in 2022 compared
to those detected in 2020. This means that with respect to
the total sample, the number of cases goes from 1.98% to
2.10%, which represents an absolute increase of only 0.12%
overall and therefore 6.06% for the year 2022 vs 2020.
This slight increase is also heterogeneous according to the
district/neighborhood of the city.

There are districts with significant increases and above
this average, such as Aramizkarra I and II, La Guardia,
Olarizu, Otxandio, Zigoitia and Zuya. These districts are
mostly located in rural areas and are around the average
per capita income of the territory; the exception is the area
of Zigoitia, with income much higher than the average.
Others, on the contrary, show a decrease in the number
of detected cases, such as the districts of Casco Viejo,
Olaguibel and Lakua; these first two are well below the
average income. These differences between districts and
neighborhoods are significant (p < 0.05).
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7.Discussion

7.1.Big Data in Epidemiological Research and the Impact
of COVID-19 on Child Malnutrition

The expansion of big data in epidemiological research
has provided new opportunities for understanding
public health trends and designing effective healthcare
interventions. The ability to analyze vast amounts of real-
world data with machine learning has proven beneficial
in numerous fields and its application in healthcare is
becoming increasingly indispensable.

Somatometry, which assesses body measurements
as indicators of health, plays a crucial role in evaluating
the well-being of children. In particular, the study of
eating disorders and their correlation with various health
determinants has gained importance. The COVID-19
pandemic has been the subject of extensive research,
with numerous studies highlighting the consequences
of prolonged confinement, social isolation and excessive
reliance on digital technologies.

The pandemic not only led to a rise in reported cases
of malnutrition and eating disorders but also increased
the risks of psychological decompensation, suicides
and hospitalizations associated with these conditions.
Several additional factors have been implicated in the
growing incidence of malnutrition, including a family’s
socioeconomic status, per capita income and the stress
caused by unemployment within households. Economic
disparitiesandsocialinstability exacerbate the vulnerability
of children and adolescents to nutritional deficiencies.

Our research took these factors into account, identifying
low BMI as a keyvariable and analyzing the potential impact
of economic conditions such as average district income
and immigration rates. These socioeconomic elements are
particularly relevant, as they are frequently associated with
larger family sizes, lower household income and higher
unemployment rates, all of which contribute to the overall
nutritional health of children [16-20].

7.2.Findings on Malnutrition Trends

A significant increase in cases of low BMI was observed
across both male and female populations. However, the
methodology used in this study does not allow for precise
differentiation between cases of true eating disorders,
malnutrition due to organic health issues or malnutrition
resulting from economic hardships.

Children and adolescents residing in urban areas
appear to be more prone to mental health complications,
particularly as a consequence of pandemic-related
biopsychosocial stressors. Economic difficulties, limited
access tobasicservicesandrestrictions on social interaction
have been linked to heightened levels of anxiety, emotional
distress and depression. Moreover, these psychological
stressors have been found to increase the likelihood of
family conflict and domestic violence, further contributing
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to poor nutritional outcomes.

At the onset of the pandemic, anxiety disorders were
among the most frequently diagnosed conditions in
children and adolescents. The heightened fear of infection,
compounded by the grief of losing loved ones, contributed
to widespread psychological distress. As social isolation
persisted, psychiatric symptoms began to emerge more
prominently, including depressive disorders, social
anxiety, self-harm tendencies, suicidal ideation and eating
disorders. The prolonged lack of socialization, coupled with
increased exposure to digital screens and reduced physical
activity, created a complex web of health risks affecting the
pediatric population.

7.3.Gender and geographic disparities

Our study identified key gender-based and geographic
variations in the prevalence of malnutrition:

e Boys: The majority of cases occurred in urban
settings with higher household incomes. This
suggests that boys in these environments may have
experienced greater disruptions to their social lives,
potentially affecting their dietary habits and mental
well-being.

e Girls: The highest increases in malnutrition cases
were observed in rural areas and affluent urban
districts. This may be due to differing social
stressors affecting girls in these regions, including
lifestyle changes and the potential influence of
socio-cultural factors on body image perceptions.

These findings align with previous research, which
suggests that boys in urban environments are more
dependent on peer interactions, while girls in rural areas
may have been disproportionately affected by social
isolation. The way children and adolescents relate to their
environment varies significantly based on gender, location
and socio-economic background, contributing to distinct
patterns of nutritional and psychological health outcomes.

7.4.Public health implications

Giventhescarcity of healthcareresources, itisimperative
to prioritize interventions targeting the most vulnerable
population segments. Determining which groups require
urgent attention, implementing awareness campaigns
and conducting active case searches for malnutrition are
all essential steps toward improving pediatric health. Big
data presents an efficient and cost-effective solution to
obtain real-time insights into population health trends,
ultimately facilitating the strategic allocation of limited
healthcare resources.

Our findings underscore the presence of high-risk
zones, including specific towns, neighborhoods and
districts where up to 4% of the child population is affected
by malnutrition. This highlights the need for a broader
reflection on the methodologies employed to detect these
cases, as well as the broader socio-economic conditions
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influencing child nutrition.

Additionally, our research points to the significant
impact of environmental factors on childhood malnutrition.
Socioeconomicdeterminants-includingincomelevels, food
quality and accessibility, participation in extracurricular
activities and overall living conditions—play a crucial role
in shaping a child’s nutritional status. The combination
of financial instability, limited educational resources and
inadequate healthcare access exacerbates the risks faced by
children from underprivileged backgrounds [22-30].

In economically disadvantaged areas, the threat of child
poverty remains particularly pressing. Many children
from these vulnerable households rely on school meal
programs, NGO assistance and social services to meet their
basic dietary needs. Furthermore, their limited access to
recreational, sports and cultural activities further restricts
their overall well-being. These compounding challenges
emphasize the necessity of targeted public health strategies
that address not only nutritional deficiencies but also the
broader social determinants of health [29-31].

7.5.Big data: A tool for health monitoring

The implementation of big data analytics has
revolutionized health monitoring, provided real-time
assessments of population health and supported the
development of effective public health interventions. By
identifying at-risk populations and analyzing underlying
socioeconomic factors, health authorities can formulate
more informed strategies to combat malnutrition and
enhance overall child health outcomes [16,20-22].

Through the integration of big data methodologies,
researchers and policymakers can better understand the
multifaceted nature of malnutrition, optimize resource
distribution and implement timely interventions to
mitigate its long-term impact on children and adolescents
[32-39].

7.6.Key Insights

e COVID-19 pandemic restrictions
impacted pediatric nutrition.

significantly

e Boys were more affected in urban areas, while girls
were more affected in rural settings.

e Socioeconomic factors play a role, with higher risk
observed in low-income urban areas and affluent
rural areas.

o Health authorities should focus on targeted
interventions in high-risk districts.

7.7.Public Health Implications

e Big data can optimize resource allocation for
healthcare interventions.

o Identifying hidden malnutrition cases ensures early
intervention and prevention.

e Social and economic factors must be considered
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when addressing child malnutrition.

8. Limitations And Ethical Considerations

8.1.Study Limitations: Data was extracted from medical
records, not originally intended for research.

Potential inaccuracies in data and

measurement.

recording

8.2.Ethical Compliance: Study follows the Declaration
of Helsinki (2013) and European biomedical research
regulations.

Approved by CEIC on 03/24/2023 (File 2022-058).

9.Conclusion

e COVID-19 lockdowns led to an increase in pediatric
malnutrition cases.

e Socioeconomic disparities contribute to the

distribution of cases.

e Big data methodologies are crucial for efficient
public health planning.

o Authoritiesshouldimplementtargetedinterventions
in high-risk areas to mitigate malnutrition among
children.

10.Acknowledgements:

Special thanks to the Basque Center for Applied
Mathematics (BCAM) for their collaboration.

e Jose A. Lozano Basque Center for
Mathematics BCAM

Applied

e Ioar Casado Tellechea Basque Center for Applied
Mathematics BCAM

e Aritz Pérez Postdoctoral Fellow BCAM - Basque
Center for Applied Mathematics

11.References

1. WHO referenced data. (2024) Growth reference datal
from 5-19 years|

2. Mendon P, Witsch M, Becker M, Adamski A, Vaillant]|
M. (2024) Facilitating comprehensive child health|
monitoring within REDCap - an open-source code|
for real-time Z-score assessments. BMIC Med Res|
Methodol. 24(1): 298]

3. Heude B, Scherdel P, Werner A, et al. (2019) A big-data
hpproach to producing descriptive anthropometric|
references: a feasibility and validation study of]|

ediatric growth charts. Lancet Digital Health. 1(8):|
13-423)

4. [Carrascosa Lezcano A, Fernandez Garcia JM, |
Fernandez Ramos C, et al. (2008) Spanish cross-
sectional growth study 2008. Part II: height, weight
hnd body mass index values from birth to adult height)
An Pediatr (Barc). 68(6): 552-569]

5. [Lopez M, Jose M. (2019) Anorexia nervosa in the|

10.

11.

12.

13.

14.

15.

16.

17.

18.

21.

ediatric population. Med. leg. Costa Rica. 36(2): 46

van Eeden AE, van Hoeken D, Hoek HW. (2021)|
[ncidence, prevalence and mortality of anorexial
hervosa and bulimia nervosa. Curr Opinion Psychiatry
B4(6): 515—524]

Kilén Y, Keski-Rahkonen A. (2022) Worldwide|
revalence of DSM-5 eating disorders among young|
eople. Curr Opinion Psychiatry. 35(6): 362-371l

Schlissel AC, Richmond TK, Eliasziw M, Leonberg K, |
Kkeer MR. (2023) Anorexia nervosa and the COVID-19|

andemic among young people: a scoping review. ] Eaf|
Disord. 11(1): 122]

Walsh O, McNicholas F. (2020) Assessment and|
Imanagement of anorexia nervosa during COVID-19. Ir|
Psychol Med. 37(3): 187-191]

Silliman Cohen RI, Bosk EA. (2020) Vulnerable|
Vouth and the COVID-19 Pandemic. Pediatrics. 146:|

20201306]

[Child poverty report in Spain. UNICEF Report 2023

Rasmussen C. (1999) The infinite Gaussian mixture|
model. Advances in neural information processing|

systems. 12]

Teh YW and Jordan MI. (2010) Hierarchical Bayesian|
honparametric models with applications. Bayesian]|
Nonparametrics. 1: 158-207]

Van der Maaten L, Hinton G. (2008) Visualizing data|
using t-SNE. ] Machine Learning Res. 9]

Kruskal JB. (1964) Non metric multidimensionall
Kcaling: a numerical method. Psychometrika
1064;29:115-129]

Gilholm P, Mengersen K, (2020) Thompson H.|
[dentifying latent subgroups of children with|
developmental delay using Bayesian sequential|
Lipdating and Dirichlet process mixture modeling. Plo§
pne. 15: 0233542

Diez-Lopez I, Maeso-Mendez S, Sanchez-Merino|

G. (2024) Was the COVID-19 pandemic and home|

ronfinement responsible for a childhood obesity|
andemic? responses from big data. Endocrinol Metab]|

[ntJ. 12: 83—90]

Ahrens W, Moreno LA, Pigeot I. (2011) Childhood|
pbesity: Prevalence worldwide. In: Moreno LA, editor.]
Epidemiology of Obesity in Children and Adolescents.]
New York: Springer. 219-235/

Umekar S, Joshi A. (2024) Obesity and Preventive|
[ntervention Among Children: A Narrative Review.|
Cureus. 16(2): 54520

. Boltri M, Brusa F, Apicella E, Mendolicchio L. (2024)|

Short- and long-term effects of Covid-19 pandemic|
pn health care system for individuals with eating|
disorders. Front Psychiatry. 15: 1360529

Dalle Grave R, Chimini M, Cattaneo G, et al.|
2024) Intensive Cognitive Behavioral Therapy for]|

A )A www. kuantumjournals.com/KJCSMCR
NN

039


https://www.who.int/tools/growth-reference-data-for-5to19-years
https://www.who.int/tools/growth-reference-data-for-5to19-years
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-024-02405-0
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-024-02405-0
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-024-02405-0
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-024-02405-0
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-024-02405-0
https://pubmed.ncbi.nlm.nih.gov/33323223/
https://pubmed.ncbi.nlm.nih.gov/33323223/
https://pubmed.ncbi.nlm.nih.gov/33323223/
https://pubmed.ncbi.nlm.nih.gov/33323223/
https://pubmed.ncbi.nlm.nih.gov/33323223/
https://pubmed.ncbi.nlm.nih.gov/18559194/
https://pubmed.ncbi.nlm.nih.gov/18559194/
https://pubmed.ncbi.nlm.nih.gov/18559194/
https://pubmed.ncbi.nlm.nih.gov/18559194/
https://pubmed.ncbi.nlm.nih.gov/18559194/
https://www.scielo.sa.cr/scielo.php?pid=S1409-00152019000200046&script=sci_abstract
https://www.scielo.sa.cr/scielo.php?pid=S1409-00152019000200046&script=sci_abstract
https://www.scielo.sa.cr/scielo.php?pid=S1409-00152019000200046&script=sci_abstract
https://pubmed.ncbi.nlm.nih.gov/34419970/
https://pubmed.ncbi.nlm.nih.gov/34419970/
https://pubmed.ncbi.nlm.nih.gov/34419970/
https://pubmed.ncbi.nlm.nih.gov/34419970/
https://pubmed.ncbi.nlm.nih.gov/36125216/
https://pubmed.ncbi.nlm.nih.gov/36125216/
https://pubmed.ncbi.nlm.nih.gov/36125216/
https://jeatdisord.biomedcentral.com/articles/10.1186/s40337-023-00843-7
https://jeatdisord.biomedcentral.com/articles/10.1186/s40337-023-00843-7
https://jeatdisord.biomedcentral.com/articles/10.1186/s40337-023-00843-7
https://jeatdisord.biomedcentral.com/articles/10.1186/s40337-023-00843-7
https://pubmed.ncbi.nlm.nih.gov/32434615/
https://pubmed.ncbi.nlm.nih.gov/32434615/
https://pubmed.ncbi.nlm.nih.gov/32434615/
https://pubmed.ncbi.nlm.nih.gov/32345686/
https://pubmed.ncbi.nlm.nih.gov/32345686/
https://pubmed.ncbi.nlm.nih.gov/32345686/
https://www.unicef.es/causas/pobreza-infantil
https://papers.nips.cc/paper_files/paper/1999/hash/97d98119037c5b8a9663cb21fb8ebf47-Abstract.html
https://papers.nips.cc/paper_files/paper/1999/hash/97d98119037c5b8a9663cb21fb8ebf47-Abstract.html
https://papers.nips.cc/paper_files/paper/1999/hash/97d98119037c5b8a9663cb21fb8ebf47-Abstract.html
https://www.researchgate.net/publication/229100473_Hierarchical_Bayesian_Nonparametric_Models_with_Applications
https://www.researchgate.net/publication/229100473_Hierarchical_Bayesian_Nonparametric_Models_with_Applications
https://www.researchgate.net/publication/229100473_Hierarchical_Bayesian_Nonparametric_Models_with_Applications
https://www.jmlr.org/papers/volume9/vandermaaten08a/vandermaaten08a.pdf
https://www.jmlr.org/papers/volume9/vandermaaten08a/vandermaaten08a.pdf
http://cda.psych.uiuc.edu/psychometrika_highly_cited_articles/kruskal_1964b.pdf
http://cda.psych.uiuc.edu/psychometrika_highly_cited_articles/kruskal_1964b.pdf
http://cda.psych.uiuc.edu/psychometrika_highly_cited_articles/kruskal_1964b.pdf
https://pubmed.ncbi.nlm.nih.gov/32484833/
https://pubmed.ncbi.nlm.nih.gov/32484833/
https://pubmed.ncbi.nlm.nih.gov/32484833/
https://pubmed.ncbi.nlm.nih.gov/32484833/
https://pubmed.ncbi.nlm.nih.gov/32484833/
https://medcraveonline.com/EMIJ/was-the-covid-19-pandemic-and-home-confinement-responsible-for-a-childhood-obesity-pandemic-responses-from-big-data.html
https://medcraveonline.com/EMIJ/was-the-covid-19-pandemic-and-home-confinement-responsible-for-a-childhood-obesity-pandemic-responses-from-big-data.html
https://medcraveonline.com/EMIJ/was-the-covid-19-pandemic-and-home-confinement-responsible-for-a-childhood-obesity-pandemic-responses-from-big-data.html
https://medcraveonline.com/EMIJ/was-the-covid-19-pandemic-and-home-confinement-responsible-for-a-childhood-obesity-pandemic-responses-from-big-data.html
https://medcraveonline.com/EMIJ/was-the-covid-19-pandemic-and-home-confinement-responsible-for-a-childhood-obesity-pandemic-responses-from-big-data.html
https://www.researchgate.net/publication/264355928_Epidemiology_of_Obesity_in_Children_and_Adolescents
https://www.researchgate.net/publication/264355928_Epidemiology_of_Obesity_in_Children_and_Adolescents
https://www.researchgate.net/publication/264355928_Epidemiology_of_Obesity_in_Children_and_Adolescents
https://www.researchgate.net/publication/264355928_Epidemiology_of_Obesity_in_Children_and_Adolescents
https://pubmed.ncbi.nlm.nih.gov/38516445/
https://pubmed.ncbi.nlm.nih.gov/38516445/
https://pubmed.ncbi.nlm.nih.gov/38516445/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10973158/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10973158/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10973158/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10973158/
https://pubmed.ncbi.nlm.nih.gov/38794649/
https://pubmed.ncbi.nlm.nih.gov/38794649/

Kuantum Journals Of Clinical Studies And Medical Case Reports

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Adolescents with Anorexia Nervosa Outcomes before, |
during and after the COVID-19 Crisis. Nutrients. 16:|
1/,11

Winston AP, Taylor MJ, Himmerich H, Ibrahim MAA,|
Dkereke U, Wilson R. (2023) Medical morbidity and|
risk of general hospital admission associated with|
concurrent anorexia nervosa and COVID-19: An|
pbservational study. Int ] Eat Disord. 56(1): 282-287/

Schlissel AC, Richmond TK, Eliasziw M, Leonberg K, |
Skeer MR. (2023) Anorexia nervosa and the COVID-19]|

andemic among young people: a scoping review. J|
Eat Disord. 11:122]

Del Castillo P and Velasco P. (2020) Child and
adolescent mental health and the Covid-19 pandemic
in Spain: issues and challenges. J Child Adolescent
Psychiatry 37: 30-44.

Deolmi M and Pisani F. (2020) Psychological and|
sychiatric impact of COVID-19 pandemic among]|
children and adolescents. Acta Biomedica. 91:]

2020149.'

Duan L, Shao X, Wang Y, Huang Y, Miao J, Yang X, Zhu|
G. (2020) An investigation of mental health status of
children and adolescents in china during the outbreak
pf COVID-19. ] Affective Disorders. 275: 112-118.]

Fokrd T, John A and Gunnell D. (2021) Mental health of]|
children and young people during pandemic. British|
Medical J. 372: 614.

Galiano M, Prado R and Mustelier R. (2020) Mental
health in childhood and adolescence during the
COVID-19 pandemic. Cuban J Pediatrics. 92: 1342.

Golberstein E, Wen H and Miller B. (2020) Coronavirug
disease 2019 (COVID-19) and mental health for]
children and adolescents. JAMA Pediatrics. 174: 819

820.|

[sumi A, Doi S, Yamaoka Y, Takahashi K and Fujiwara
T. (2020) Do suicide rates in children and adolescents
change during school closure in Japan? The acute|
pffect of the first wave of COVID-19 pandemic on|
child and adolescent mental health. Child Abuse and|
Neglect. 110: 104680.]

ones E, Mitra A and Bhuiyan A. (2021) Impact|

pbf COVID-19 on mental health in adolescents: a|
kystematic review. International ] Environmental|
Research and Public Health. 18: 2470.]

Lee J. Mental health effects of school closures during|
COVID-19. (2020) The Lancet Child and Adolescent]|

Health. 4: 421.|

Leeb R, Bitsko R, Radhakrishnan L, Martinez P, Niai R,|
Holland K. (2020) Mental health - related emergency|
department visits among children aged <18 years|
during the COVID-19 pandemic-United States, |
anuary 1-October 17, 2020. Morbidity and Mortality|
Weekly Report. 69: 1675-1680.]

[.oades M, Chatburn E, Higson-Sweeney N, Reynolds|
S, Shafran R, Brigden A, et al. Rapid Systematic]|
Review: The Impact of Social Isolation and Loneliness|

35.

36.

37.

38.

39.

pn the Mental Health of Children and Adolescents in|

the Context of COVID-19. ] Am Acad Child Adolesc|

Psychiatry 2020;59:1218-1239.]

[uijten M, Van Muilekom M, Teela L, Polderman T,]

Terwee C, Zijlmans J, Klaufus L, et al. The impact of|

lockdown during the COVID-19 pandemic on mental|

and social health of children and adolescents. Quality|

pf Life Research. 30: 2795-2804.]

Ma L, Mazidi M, LiK, LiY, Chen S, Kirwan R, et al.|

Prevalence of mental health problems among children]|

hnd adolescents during the COVID-19 pandemic:|

h systematic review and meta-analysis. ] Affective|

Disorders. 293: 78-89.]

Magson N, Freeman J, Rapee R, Richardson C, Oar]|

E, Fardouly J. (2021) Risk and protective factors for|

rospective changes in adolescent mental health|

during the COVID-19 pandemic. ] Youth Adolescence.|
0: li-

[Meade J. (2021) Mental health effects of the COVID-19]|

andemic on children and adolescents: a review of the|

current research. Pediatrics Clinics of North America.|

68: 945-959.]

Wesson P, Hswen Y, Valdes G, Stojanovski K, Handley|

[MA. (2022) Risks and Opportunities to Ensure Equity]|

in the Application of Big Data Research in Public

Health. Annu Rev Public Health. 43: 59-78]

A )A www. kuantumjournals.com/KJCSMCR
NN

040


https://pubmed.ncbi.nlm.nih.gov/38794649/
https://pubmed.ncbi.nlm.nih.gov/38794649/
https://pubmed.ncbi.nlm.nih.gov/38794649/
https://pubmed.ncbi.nlm.nih.gov/36374243/
https://pubmed.ncbi.nlm.nih.gov/36374243/
https://pubmed.ncbi.nlm.nih.gov/36374243/
https://pubmed.ncbi.nlm.nih.gov/36374243/
https://pubmed.ncbi.nlm.nih.gov/36374243/
https://pubmed.ncbi.nlm.nih.gov/37474976/
https://pubmed.ncbi.nlm.nih.gov/37474976/
https://pubmed.ncbi.nlm.nih.gov/37474976/
https://pubmed.ncbi.nlm.nih.gov/37474976/
https://pubmed.ncbi.nlm.nih.gov/33525229/
https://pubmed.ncbi.nlm.nih.gov/33525229/
https://pubmed.ncbi.nlm.nih.gov/33525229/
https://pubmed.ncbi.nlm.nih.gov/33525229/
https://pubmed.ncbi.nlm.nih.gov/32658812/
https://pubmed.ncbi.nlm.nih.gov/32658812/
https://pubmed.ncbi.nlm.nih.gov/32658812/
https://pubmed.ncbi.nlm.nih.gov/32658812/
https://pubmed.ncbi.nlm.nih.gov/33692087/
https://pubmed.ncbi.nlm.nih.gov/33692087/
https://pubmed.ncbi.nlm.nih.gov/33692087/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/
https://pubmed.ncbi.nlm.nih.gov/32286618/

