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Context: Obesity and mental health issues increasingly affect children and adoles-
cents, but whether obesity is a risk factor for mental health issues is unclear.
Objective: To systematically review the association between obesity and mental
health issues (ie, anxiety and/or depression) among Mexican children and adolescents.
Data sourcing, extraction, and synthesis: A literature search of 13 databases
and 1 search engine was conducted. Population, exposure, comparison, outcomes,
and study design data were extracted, analyzed, and narratively synthesized. The
JBI critical appraisal tool was used to evaluate evidence quality. Results: A total of
16 studies with 12 103 participants between 8 and 18 years old were included. Four
studies focused on anxiety outcomes, 10 on depression, and 2 on both (ie, anxiety
and depression). Evidence is unclear about the association of obesity with anxiety.
However, most evidence shows that Mexican children and adolescents with over-
weight or obesity are more likely to have depression or report a higher number of
depressive symptoms than normal-weight participants. Such likelihood is greater
for females. Conclusion: Health promotion interventions to treat or prevent obesity
could also consider mental health outcomes.

Systematic Review Registration: PROSPERO registration no. CRD42019154132

INTRODUCTION
Mental health problems and emotional disorders are is more common to find both conditions (ie, anxiety
increasingly prevalent, disabling, and recurrent among and depression).” Untreated mental health issues
young people." The prevalence of anxiety has been among children and adolescents are associated with
reported to be higher for children and depression poor school performance, social functioning, and sub-
higher for adolescents. However, as individuals grow, it stance misuse.” Additionally, recurring anxiety or
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depression can be maintained until adulthood, increas-
ing suicide risk, which is the second leading cause of
preventable death among young people.”

Like mental health issues, obesity is also a condi-
tion that increasingly affects children and adolescents,
which can also be prolonged until adulthood and leads
to various clinical conditions.” Obesity and mental
health disorders are closely related, and a bidirectional
association between conditions has been suggested.®’
Likewise, these conditions share a common etiology
(eg, sedentary behaviors, altered sleep patterns, altered
dietary behaviors or appetite, negative self-image) and
environmental, physiological, and/or genetic factors.”®
Although obesity is frequently accompanied by mental
disorders, whether obesity is a risk factor for mental
health issues remains unclear.***

The prevalence of obesity and mental health issues
has been increasing among Mexican children and ado-
lescents in the past decades.”'® It has been estimated
that in Mexico, approximately 8% of infants (aged 0-
4 years), 35% of children (aged 5-11 years), and almost
40% of adolescents (aged 12-19 years) have overweight
or obesity.” Additionally, nearly 40% of Mexican adoles-
cents (aged 12-17 years) have 1 or more mental health
disorders, with anxiety disorders most frequently
reported.'’ There is increased recognition of a potential
relationship between obesity and mental health disor-
ders among the pediatric population.'>" Several
reviews evaluating the association between obesity and
mental health disorders have been conducted.*'* '
Nevertheless, most include only English publications,
excluding valuable information from non-English-
speaking low- or middle-income countries such as
Mexico. Considering that both conditions (ie, obesity
and mental health disorders) are highly prevalent
among Mexican childhood or adolescents and the
short- and long-term impact on an individual’s well-
being and quality of life,"” it is essential to acknowledge
the possible associations between these conditions
within the Mexican context. Furthermore, most of the
current interventions to treat'” or prevent'® obesity
among Mexican children or adolescents are focused
merely on changing weight outcomes, overlooking the
potential effect these can have on other health out-
comes, such as mental health.

The “Childhood and adolescent Obesity in
MexicO: evidence, challenges and opportunities”
(COMO) Project'”*! intends to synthesize and use data
to comprehend the extent, nature, effects, and costs of
childhood and adolescent obesity in Mexico. This
article is part of the COMO project, and in it, we aimed
to systematically review the association between obesity
and mental health issues (ie, anxiety and/or depression)
among Mexican children and adolescents.

Nutrition Reviews® Vol. 81(6):658—-669

METHODS

The project’s systematic review is registered in The
International Prospective Register of Systematic
Reviews (PROSPERO Registration number
CRD42019154132).%* This review follows the Preferred
Reporting Items for Systematic Reviews and Meta-anal-
yses (PRISMA) guidelines.*

Literature search

The databases searched included AGRICOLA, CAB
Abstracts, CINAHL, the Cochrane Library, EMBASE,
ERIC, LILACS, MEDLINE, Global Health Library
PsycINFO, ScienceDirect, Scopus, and SciELO Citation
Index. Also, relevant material was searched in Google
Scholar. A sensitive search strategy included index
terms, free-text words, abbreviations, and synonyms to
combine the key concepts for this review. Terms such
as  “overweight,” “obesity,” “child,” “adolescent,”
“depression,”  “depressive  disorders,”  “depressive
symptoms,” “anxiety,” “anxiety disorder,” and “anxiety
symptoms” were included in the strategy (see
Supplemental Material 1 in the Supporting Information
online). Whenever possible, searches were also done in
Spanish to capture relevant references. In addition, the
COMO project database was revised. This database
comprises >950 scientific references relevant to child-
hood and adolescent obesity in Mexico."” Full reports
of studies and conference abstracts were included if
these met the inclusion criteria. Also, reference lists of
included studies were scrutinized for additional publi-
cations. English-, Spanish-, or Portuguese-language
publications were considered. Reports from 1995
onward were included in this review. The original
searches were done in January 2020 and updated in
February 2022.

The research question and inclusion/exclusion cri-
teria were established following the Population,
Exposure, Comparison, Outcomes, Study Design
(PECOS) framework (Table1). These are described in
the following paragraphs.

Population. Studies including participants from ages 0
to 18years (mean age at the start of the study) of any
ethnicity or sex living in Mexico were considered in this
review. Studies that analyzed participants with diag-
nosed eating disorders, severe conditions (eg, HIV, can-
cer, Down syndrome), or pregnant adolescents were
excluded.

Intervention/exposure. Studies reporting body mass

index (BMI; in kg/mz) or another anthropometric
measurement related to adiposity, overweight, or
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Table 1 PECOS criteria for inclusion of studies

Population Children and adolescents aged 0 to 18 years
of any ethnicity or sex living in Mexico
were included. Participants with diag-
nosed eating disorders, severe conditions,
or pregnant adolescents were excluded.

Studies reporting overweight or obesity of
participants’ body mass index or another
anthropometric measurement related to
adiposity were considered.

Any or none

Studies reporting any measurement of anxi-
ety and/or depression and/or depressive
symptoms were considered.

Observational (cross-sectional or longitudi-
nal) studies

Exposure

Comparison
Outcomes

Study design

obesity were considered in this review. For those studies
reporting BMI, data had to be categorized with national
or international references (eg, World Health
Organization, International Obesity Task Force,
Centers for Disease Control and Prevention) to be
eligible.

Outcomes. Anxiety and/or depression outcomes were
considered in this review. Any tool for measuring anxi-
ety and/or depression were considered (eg, single- or
multiple-item questions in a questionnaire or rating
scales, standardized psychiatric interview, physician-
reported diagnosis).

Study design. Cross-sectional and longitudinal studies
are relevant when studying the association between
childhood obesity and anxiety or depression.® For this
reason, human observational (cross-sectional and longi-
tudinal) studies were considered in this review.

Data selection and extraction. After conducting the
searches, titles and abstracts were examined by 3
reviewers (M.A.-M., M.G.-B.,, and L.L.-C.). The
abstracts identified as potentially relevant for full-text
review were assessed by 2 reviewers (N.L.G.-F. and
M.A.-M.), and they independently extracted data from
the included studies and agreed to the information
retrieved. In case of any disagreement, a third author
was contacted to reach an agreement (Y.Y.G.-G.).

A data extraction form was designed and con-
structed following the PECOS framework to obtain rel-
evant information from the included studies. The form
included population characteristics (ie, population char-
acteristics, age, sex, socioeconomic or demographic
characteristics); study design and setting characteristics
(eg, city, Mexican state, recruitment location); exposure
(ie, BMI, BMI categorization, and references);
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outcomes: anxiety or depression outcomes and the scale
used to measure such outcomes.

Risk of bias and quality assessment

The JBI (formerly the Joanna Briggs Institute) critical
appraisal tool for cross-sectional studies was used to
assess the quality of the included studies.** The tool
evaluates 8 key methodological items (eg, inclusion and
exclusion criteria; validity and reliability of measure-
ment used; confounding factors and strategies to deal
with them). “High quality” studies were those that pro-
vided sufficient detail for all items evaluated. “Unclear
quality” studies had 1 or more “unclear” appreciation in
the items. “Low quality” studies failed to report 1 or
more items. Two reviewers (N.L.G.-F. and M.A.-M.)
performed this evaluation independently and agreed on
the results. A third reviewer was consulted (Y.Y.G.-G.)
if there was any disagreement.

Data synthesis

A narrative synthesis was conducted because of the het-
erogeneity of tools used to measure mental health out-
comes across the studies and the lack of similar effect
measurements. Textual descriptions of studies and
reported statistical analysis were recorded and tabu-
lated. Overall, reported outcomes presented in the stud-
ies were reported narratively. The critical appraisal of
the quality of each study was also considered in the
synthesis.

RESULTS

Our searches identified 1074 references, and after
screening titles and abstracts of these references,”® were
retrieved for full-text review. From these, 16 studies
(reported in 18 references),”>*? were included in this
review (Figurel). The included studies were imple-
mented in 12 of 32 states in Mexico (Figure2), and 1
included a national representative sample.*” In these
studies, participants were interviewed at a household
level, whereas 9 studies recruited participants in a
school setting and 6 in a clinical setting.*>>**%**** All
the included studies had a cross-sectional design.

The number of participants ranged from 60 to
5670, totaling 12 103 participants across the 16 studies.
The age of the population ranged from 8 to 18 years.
All studies included male and female participants,
except 1, which only included female participants.*®
Most studies included children with different BMI cat-
egories (overall, 43.8% average prevalence of obesity),
but 2 studies included only participants with obesity
(Table 225—42).31,36
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Records identified through
database searching
(N =120)

COMO project database
(n=954)

Total records
(n=1074)

'

(n=873)

Records (after deduplication) screened

Records excluded

Irrelevant title or abstract

(n= 852)

(n=21)

Full-text articles assessed for eligibility

Excluded
(n=4)
Population diagnosed with eating
disorders = 4

Studies included in this
systematic review
(n= 16 studies
reported in 18 references)

Figure 1 PRISMA flowchart. Abbreviation: COMO, Childhood and Adolescent Obesity in Mexico: Evidence, Challenges, and Opportunities.

Of all the included studies, 3*>**' focused on
anxiety outcomes, 102722972792 focused on depres-
sion outcomes, and the rest®*”’*° focused on both (ie,
anxiety and depression analysis).

Of those studies measuring anxiety, 3 used the
Child Manifest Anxiety Scale-Revised,””*"*” 2 used the
Hamilton Anxiety Questionnaire,"”*' and 1 used a “test
towards anxiety in the presence of food.”** All the tools
were reported as validated in the Mexican population,
Latin infant population, or adolescents in general.
Although some studies used the same measurement
tools, these were used (or results were presented) heter-
ogeneously (Table 2). Overall, 1 study®” found a signifi-
cant positive association between nutritional status and
anxiety levels (P=0.01). One other’” reported that

Nutrition Reviews® Vol. 81(6):658—-669

participants with overweight or obesity had more likeli-
hood (odds ratio [OR], 1.8) of presenting high anxiety
levels, but no statistical test was presented to support
this result. The rest of the studies did not find a signifi-
cant association between anxiety and nutritional status
(P> 0.05) (Table2).

Some studies analyzed the presence of anxiety,
along with other potential confounding factors. For
instance, 2 studies’”* analyzed this association by sex.
The researchers found that female participants had a
higher likelihood (OR, 1.4; P<0.001) of manifesting
anxiety or having higher levels of anxiety (P<0.01)
compared with male participants.’”*' However, it was
unclear if the BMI of participants in both studies
affected the association. One study”” found a significant
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Figure 2 Map of the evidence.

association (P < 0.05) between anxiety and socioeco-
nomic level. Also, the associations between anxiety and
obesity varied according to the anthropometric variable
used. For instance, 1 study”® found an association
between greater waist circumference and anxiety
(P=0.015), but not BMI. Additionally, 1 study’' found
a significant association (P < 0.05) between higher anxi-
ety levels among those children with overweight and
obesity who reported eating less fruit.

Of those studies that measured depression, the
measurement tools also varied across studies. For
instance, 3 studies”**** used the Center for
Epidemiologic Studies Depression Scale in its original
or shorter (10 or 7 items, respectively) version; 23138
used the Depression Scale for Children, 1°* used the
Depression Inventory for Children, 1*° used the Zung
Scale, 1°® used Beck’s depression inventory, and 1*°
used the Depression Hamilton Anxiety Questionnaire
Scale. All these tools were reported as validated among
children and adolescents.

In 6 studies, the prevalence of depression was higher
among children or adolescents with greater BMIs.”>**~
23842 It was reported that children with overweight or
obesity were up to 4.5 times (OR, 4.5; 95%CI, 1.3-14.8;
P> 0.008) more likely to report depression.”” Two studies
reported that depression increased when BMI was higher,
but such trends were not statistically significant.”® Females
reported significantly higher rates of depression compared
with males across different studies.””*>***>***** QOne
study”’” found a significant association between BMI and
depression only in female participants (P < 0.05) and also
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Number of studies identified

No studies

. 1 study
. 2 studies

4]

A

reported a significant negative association between family
support and depression (P < 0.05). Another study’' found
an association between higher levels of depression and
greater amounts of fat consumption in children with over-
weight and obesity (P < 0.05). One study®® found no sig-
nificant association between obesity (estimated through
the BMI of participants) and depression. Nonetheless,
those participants with a larger waist circumference
(>90th percentile) were significantly more likely to have
depression (OR, 4.4; 95%ClI, 1.4-19.5).

Quality of the included studies Most of the studies were
of low (n = 10 of 16) or unclear (n = 1 of 16) quality,
and only 4°>***7*? had a higher quality. Overall, some
studies (n = 5 of 16)*>*1*>3¢ did not clearly define the
criteria to include participants in the study, and in 1
study,” the inclusion criteria were unclear. All studies
but *'1 described the study participants and setting in
detail.*' Most of the studies used reliable and valid tools
to measure the exposure (ie, nutritional status) or the
outcomes (ie, anxiety or depression). However, the
identification and strategies to deal with confounding
factors in the analysis were unclear in 5 stud-
ies.?®?%2%%3 Einally, the statistical analysis was unclear
in 3 studies?®***° (Table 3%°~*?).

DISCUSSION
Overall, we identified 16 studies (presented in 18 refer-

ences) analyzing the association between obesity and
anxiety and/or depression in Mexican children and

Nutrition Reviews® Vol. 81(6):658—-669
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Table 2 General characteristics of included studies

Reference and study
design

Setting®

Participants: total (%
female); age (mean
(SD], y

Prevalence of OW or OB;
reference used

Outcome measurement

Overall result

Alvarez-Villasenor
2020%
Cross-sectional

Angulo-Valenzuela
2016%
Cross-sectional
Caetano-Anolles 201
Cross-sectional

Contreras-Valdez
2015%
Cross-sectional

Escalante-Izeta 2016%°
Cross-sectional

Flores 2015°°
Cross-sectional

Garcia-Falconi 2016
Cross-sectional

327

La Paz, Baja California Sur
Clinical setting

Zapopan, Jalisco
Clinical setting

NR, San Luis Potosi
School setting

Mexico City
School setting

Toluca, Estado de Mexico
School setting

Cuernavaca, Morelos
Clinical setting

Cérdenas, Centro,
Macuspana, Emiliano

406 (50.7); age: 10.4
(1.2)

74 (52.7); age: 13
(NR)

102 (52.94); age: 18
(1.5)

231 (100%); age:
11.3(0.72)

585 (49.23%); age: 9
(1.32)

164 (49); age: 14.7
(2.3)

332 (46.1); age: NR

OW: 24.6, OB: 18.7, OW+-OB:

43.3; CDC

OW: NA, OB: 100, OW+O0B:
NA; WHO

OW: 15.7, OB: 11.8, OW+-OB:

27.5; WHO

OW: 24.7, OB: 16.9, OW+-OB:

41.6; WHO

OW: 29.7, OB: 26.0, OW+-OB:

55.7; WHO

OW: 38.4, OB: 40.2, OW+-OB:

78.5; WHO

OW: NR, OB: NR, OW+OB:
100.0; NR

Anxiety measured
through a validated
test toward anxiety
in the presence of
food (validated in
Latin population)

Depression measured
with Birleson Scale

Depression measured
with CESD-10
(validated)

Depression measured
with CESD
(validated)

Anxiety measured with

CMAS-R (validated)

Depressive symptoms
were assessed was
with Children’s
Depression
Inventory: Short
Version

Anxiety measured with

CMAS-R (validated)

Significative association between nutritional status
with anxiety (P=0.01). Also, there was a significant
association between anxiety with socioeconomic
level (P=0.01), remaining unclear in this
relationship.

40.5% of the sample had depression. The level of
depression increased when the BMI was higher,
but this trend was not significant (P = 0.393)

No significant association between BMI and depres-
sion (P> 0.05) was found. However, when related
to sex, there was a marginally significant associa-
tion between BMI and depression among female
participants (P < 0.05). There was also a significant
negative association between family support and
depression (P < 0.05) that was more significantly
pronounced among female participants (P < 0.05).

No significant differences among the level of depres-
sion and BMI groups (P = 0.68). However, girls with
overweight and obesity and with body dissatisfac-
tion had lower self-esteem levels (P < 0.01) com-
pared with other BMI groups. Overall, participants
with obesity and overweight showed a greater
body dissatisfaction level than normal-weight par-
ticipants (P < 0.01, P=0.04, respectively).

No significant association between anxiety and BMI
status (P > 0.05). However, there was a positive
and significant association between waist size and
anxiety (P=10.015).

Overall, participants with obesity were significantly
(P < 0.05) more likely to have depressive symp-
toms, and as BMI increased, more depressive symp-
toms were reported (P = 0.04). The adjusted odds
for those participants with overweight and obesity
were 1.9 (95%Cl 0.6—6.4) and 2.7 (95%Cl 0.9-9.2)
to be more likely to have depression; however,
these were not significant. Nevertheless, those par-
ticipants with a greater waist circumference
(>90th percentile) were significantly more likely to
have depression OR 4.4 (95%Cl 1.4-19.5).

No association between anxiety and BMI was found.
However, authors reported that children with

(continued)
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Table 2 Continued

Reference and study
design

Setting®

Participants: total (%
female); age (mean
[SD], y

Prevalence of OW or OB;
reference used

Outcome measurement

Overall result

Gonzalez-Toche 2017*2

Cross-sectional

Hernandez Nava
2020%
Cross-sectional

Lopez-Morales 2014**
Cross-sectional

Merino-Zeferino 2018%°
Cross-sectional

Moreno-Martinez
2018%
Cross-sectional

Pompa-Guajardo
2017%7

(Linked to Pena 2017)%®

Cross-sectional

Zapata and Tacotalpa,
Tabasco
School setting

Morelia, Michoacan
Clinical Setting

Acapulco de Juarez,
Guerrero
Clinical setting

Villa Juérez, Sonora
Clinical setting

NR, Estado de México
School setting

Matamoros, Tamaulipas
School setting

Monterrey, Nuevo Ledn
School setting

165 (55.2); age: NR

238 (50%); age: 10.8
(NR)

101 (60.4); age: 9.89
(NR)

616 (50.33); age: 14
(NR)

60 (65%); age: NR.
School children

849 (53.7); age:
13.17 (NR)

OW: 38.4, OB: 40.2, OW+-OB:

78.5; CDC

OW: NR, OB: NR, OW+OB:
37.8; WHO

OW: 21.8, OB: 23.8, OW+-OB:

45.5; CDC

OW: NR, OB: NR, OW+OB:
37.8; WHO

OW: NA, OB : 100, OW+O0B:
NA; WHO

OW: 29.7, OB: 28.6, OW+-OB:

58.3; WHO

Depression measured
with CDS (validated)

Depression measured
with CDI (validated)

Depression measured
with CDI (validated)

Depression measured
with CDI (validated)

Depression measured
with Zung Scale
(validated)

Depression measured
with Beck’s tool
(validated)

Anxiety measured with
CMAS-R (validated)

Depression measured
with CDS (validated)

overweight and obesity with low anxiety levels con-
sumed fewer fruits than those with moderate anxiety
(P < 0.05).

No results were presented for depression, but when
related to food consumption, authors reported that
children with overweight and obesity with higher lev-
els of depression had a higher consumption of fats
(P < 0.05).

20.6% of the participants had depression, and a sig-
nificantly higher proportion of these had obesity
(64.7; P=0.001); 35.3% had average weight. Also,
the prevalence of depression was significantly
(P < 0.001) higher among females (70.5%) than
males (26.5%). Those participants with obesity
were more likely to report depression (OR,2.4;
95%Cl, 1.1-5.3; P=10.025), and that likelihood was
higher among females (r = 2.5; 95%Cl, 1.1-5.6;
P=0.021)

5.9% of the sample had depression. The prevalence
was higher among females (7.5%) than males
(4.2%). Having overweight or obesity was associ-
ated with a higher likelihood of depression (OR,
4.5; 95%Cl, 1.3-14.8; P > 0.008)

28.7% of the sample had depression; of these, 65.5%
of children had overweight or obesity (P value not
reported).

BMI, self perception of body image, and waist size
were higher in adolescents with higher depressive
symptoms (P < 0.05). Frequency of depressive
symptoms was greater in girls but unclearly related
to BMI (P value not reported). There was a positive
association between BMI and self perception of
body image (P=0.0001).

A nonsignificant relationship between depression
and obesity was found (P =0.572). However,
female participants reported depression more fre-
quently than males, but a relationship to BMI was
unclear (P value not reported).

A person with overweight or obesity has an OR of 1.8
of presenting with high stress and anxiety levels (P
value and Cls not reported). Females had a higher
likelihood of manifesting anxiety than males, but this

(continued)
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Table 2 Continued

Reference and study Setting® Participants: total (% Prevalence of OW or OB; Outcome measurement Overall result
design female); age (mean reference used
(SD], y

was not related to BMI (OR, 1.4; 95%Cl, 0.955-2.032;
P>0.001).

The prevalence of depression in participants with over-
weight or obesity was 57.9% compared with 42.1%
of participants with normal weight. There was no
statistically significant association between variables
(OR, 0.976, 95%Cl, 0.733-1.298; P > 0.005). The per-
centage of depressive symptoms was higher among
female adolescents and even higher among those
with overweight or obesity compared with boys and
those with normal weight (P > 0.005).

Radilla 20133240 Mexico City 142 (50.7); age: NR OW: 27.5, OB: 13.4, OW+0B:  Anxiety and depression  No significant association was found between anxiety
(abstracts) School setting School children 40.9; WHO measured with HAD and nutritional status (P > 0.05), as well as
Cross-sectional (validated) between depression and nutritional status
(P> 0.05).
Radilla-Vazquez 2015*"  Mexico City 2368 (49.75); age: OW: NR, OB: NR, OW-+OB: Anxiety and measured No significant association was found between anxiety
Cross-sectional School setting 12.1 (0.5) NR; WHO with HAD (validated) and nutritional status (P > 0.05). Girls had higher

anxiety levels (P < 0.01) than boys. However, it is
unclear if there was a relation with their BMI.
Children attending school in the evening had
higher anxiety than in those attending during the
morning (P < 0.05).

Shamah-Levy 2020% National Sample 5670 adolescents OW: 23.8, OB: 14.7, OW+0B:  Depression symptoms  3.5% of the sample had depression. The likelihood of
Cross-sectional Home setting (49.8); age: 15.3 38.5; WHO were measured with depression increased with obesity (OR, 1.46;
(ENSANUT 2018-19) (NR) CESD-7 (validated) P =0.035) and was reported to be greater in

females (OR, 2.07; P < 0.001) and to increase with
age (OR, 1.21; P < 0.001). In addition, the probabil-
ity of having depression was reported to be greater
than the medium wellness index (based on house-
hold conditions) (OR, 1.59; P = 0.006), although it
seemed to be greater in the high wellness index,
but not significantly so (OR, 1.39; P=0.071) (both
compared with the lower wellness index).

“City or municipality, state in Mexico.

Abbreviations: BMI, body mass index; CDC, Centers for Disease Control and Prevention; CDI, Depression Inventory for Children; CDS, Depression Scale for Children; CES-D, Center for
Epidemiologic Studies Depression Scale (CESD-7 is the short version); CMAS-R, Child Manifest Anxiety Scale-Revised; ENSANUT, Mexican National Health and Nutrition Survey; HAD, Hamilton
Anxiety Questionnaire; NA, not applicable; NR, not reported; OB, obesity; OW, overweight; WHO, World Health Organization.
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Key: v, yes; %, no; ?, unclear.

adolescents. Of all the included studies, 3*>*>*' focused
on anxiety outcomes, 10°°72%297273%%2 on depression
outcomes, and the rest’*”™*® focused on both (ie, anxi-
ety and depression analysis). The minority of the studies
(25%) were considered high quality. Although the evi-
dence is unclear on the association of obesity with anxi-
ety, most evidence suggests that Mexican children and
adolescents with higher BMIs (or other anthropometric
measurements suggesting obesity) are more likely to
present depression or higher depressive symptoms than
those with a normal weight. Such likelihood is greater
for females with higher BMIs than for males. In addi-
tion, evidence from Mexico suggests that such an asso-
ciation can be influenced by other sociodemographic
factors, socioeconomic status, family support, and life-
styles (eg, dietary).

The associations between obesity and depression
have been found in cross-sectional and longitudinal
research.*> However, longitudinal studies are essential
to quantify the bidirectional relationship between obe-
sity and depression.”'® Previous results have shown
that cross-sectional studies identify associations
between childhood obesity and depression or anxiety
more  frequently than longitudinal  studies.®
Unfortunately, no longitudinal studies were identified
among Mexican children and adolescents regarding
obesity and mental health issues. Hence, the bidirec-
tionality of this association was not evaluated among
the Mexican pediatric population. Nonetheless, evi-
dence from high-income countries has suggested a 70%
increased risk of obesity among adolescents with
depression. Conversely, adolescents with obesity had a
40% greater risk of having depression.'®

Several possible mechanisms have been hypothe-
sized to be implicated in the etiology of obesity and
depression and their bidirectional association. For
instance, a shared genetic or biological mechanism
including inflammation,*** neuroendocrine mecha-
nisms,”® or dysregulation of the hypothalamic-
pituitary-adrenocortical axis has been suggested.”’
Lifestyles might also be linked to obesity and depres-
sion, especially among young people, whereby changes
in appetite and dietary patterns might result in altered
weight, sedentary activity, or sleeping.'® Some dietary
patterns (eg, overconsumption of savory food, usually
high in fat, salt, or sugar) have been associated with
depression and are also linked to obesity.*® However,
there is also evidence suggesting that depressive symp-
toms might be associated with a reduced likelihood of
eating a healthy diet among Latino populations.*’

In Mexico, it has been documented that emotional
and behavioral difficulties among children are linked to
soda consumption.”® Emotional and behavioral difficul-
ties are also linked to sleep problems in children and
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adolescents,”’ and a poor sleeping quality is also associ-
ated with greater amount of soda consumption. This
dietary behavior could lead to obesity.”® In this same
line, other emotional and behavioral difficulties (eg,
binge eating, lower self-esteem, altered self-concept)
have also been strongly correlated with BMI among a
pediatric population.”>>® Nevertheless, several emo-
tional short- and long-term emotional tolls have also
been reported among children and adolescents with
obesity (eg, stigmatization, bullying, mood disorders,
altered self-esteem and self-image).”*

A recent review of the COMO project reported that
Mexican children and adolescents with obesity are
highly exposed to stigmatization by peers and even fam-
ily members.”! Such stigmatization might also lead to
depression or anxiety,” affecting their general well-
being and other outcomes (eg, school performance),’ 6
although, it has also been described that stigmatization,
depressive symptoms, lack of physical appearance, and
low self-esteem in adolescents with obesity entailed
greater than average weight gain.”” However, it is still
unclear whether higher BMIs entail high depression
scores because of stigmatization, bullying, lower self-
esteem, or other psychological mediators.®

The results of this review suggest that females are
more vulnerable to depression and anxiety, especially if
their BMIs are higher. Such a result aligns with previous
international evidence suggesting that adolescent
females with obesity are more likely to develop depres-
sion or report a higher number of depressive symptoms
than normal-weight adolescents or males.>'* 17
This is relevant considering that obesity seems to be dis-
tinguished as an issue in Mexican culture only in
females by children, adolescents, or even family mem-
bers.”' Overall, there is consistent evidence for a sex
effect in bidirectional associations of obesity and
depression with a stronger relationship in females than
males.® Body satisfaction has been suggested to be a key
factor when considering sex in this association.®
Obesity has been related to body dissatisfaction and
decreased self-esteem, which both are considered risk
factors for depression.*” Females might be more suscep-
tible to present body dissatisfaction or be more aware of
weight-related issues than males. One of the included
studies®® found that females with overweight and obe-
sity had significantly greater body dissatisfaction and
lower self-esteem levels than normal-weight adoles-
cents. The perception of being overweight might also
increase psychological distress because of beauty or
thinness ideals among females. Evidence from longitu-
dinal studies conducted in high-income countries sug-
gested that the longer a female child or adolescent has
obesity or depression, the more likely it is that lifestyle

Nutrition Reviews® Vol. 81(6):658—-669

and environmental factors may enhance this
association.””*

Almost none of the current interventions to treat'”
or prevent'® obesity among Mexican children and ado-
lescents contemplates mental health outcomes. Romero
et al° implemented a randomized controlled trial to
measure the effectiveness of a physical activity program
over anthropometric indicators and levels of anxiety
and depression in Mexican school-aged children with
obesity. The experimental group received 2 weekly 50-
minute sessions for 20 consecutive weeks. Overall, the
researchers found that the physical exercise program
favored the appearance of positive thoughts, with
improvements in the participants’ emotional well-
being, self-perception, and self-concept. However, it did
not produce significant weight changes, height, Z-score,
level of anxiety, or depressive thoughts.®* Such interven-
tion was evaluated in the short term (<12 mo); hence,
longer interventions and evaluations are needed to esti-
mate the effect on anthropometric and mental health
outcomes.

The findings in this review need to be interpreted
in light of its limitations and strengths. One of the main
limitations of this study was the limited number of
high-quality studies and the high heterogeneity of the
included studies. For example, included studies used
various scales and tools to measure anxiety or depres-
sion. Also, studies varied in their methods and analysis,
thus hindering a solid comparison. Hence, effect meas-
urements made unfeasible a more consistent synthesis
or quantitative analysis (ie, meta-analysis). There was
also a variation in the obesity diagnosis, influencing the
results. Moreover, retrieved evidence came from 12 of
32 states in Mexico and mainly from urban areas.
Consequently, the results might not show a nationwide
picture and overlook vulnerable populations. Finally,
not all the included studies reported thoughtfully socio-
demographic or economic characteristics of the partici-
pants, which might also affect both depression and
obesity.

This work’s strengths include an extensive and
comprehensive search for evidence, performed in 2 lan-
guages, which helped us capture relevant publications.
In addition, an extensive search for grey literature was
conducted as part of the COMO project.'” However, no
related information about mental health (including
depression or anxiety) was identified among Mexican
children or adolescents.

Current efforts to treat'” or prevent'® obesity in
Mexico focus on weight-related outcomes only, over-
looking the impact such interventions could have on
mental health outcomes. Evidence suggests that a multi-
component and multidisciplinary intervention that
includes dietary modifications, physical activity
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practice, psychological accompaniment (eg, cognitive
behavioral therapy), and active parental involvement
can effectively tackle obesity among Mexican children."”
Similar approaches are also recommended for treating
anxiety®>® or depression among children and adoles-
cents.”” Likewise, it has been reported that children
with obesity are more likely to have mental health issues
and complicate obesity treatment or prevention efforts.
Hence, obesity and mental health treatment strategies
share many common elements. Therefore, various strat-
egies are needed within an intervention to influence
both obesity and mental health issues.®*

Obesity and mental health problems have health
and well-being implications in the short and long term,
and they can carry both until adulthood. Although obe-
sity, anxiety, and depression are associated with a
child’s negative performance and risky lifestyles in the
short and long term, these conditions tend to be
chronic and recurring.®> Furthermore, health promo-
tion and prevention should address common risk fac-
tors and broader risk social determinants shared
between noncommunicable diseases.

CONCLUSION

In Mexico, children and adolescents with obesity are
more likely to report depression or depressive symp-
toms. Such likelihood is greater and more evident for
females. Unfortunately, the lack of longitudinal data
and high-quality studies makes it difficult to establish
causation or the bidirectionality of the association
between conditions (ie, obesity and mental health
issues), and no accurate conclusion can be drawn.
Nevertheless, both conditions are highly prevalent
among Mexican children and adolescents. Moreover,
obesity and mental health issues treatment and preven-
tion strategies share many common elements that can
be considered in future health promotion interventions.
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i Location
?gctilcon ey Checklist item where item
P is reported
TITLE
Title | 1 | Identify the report as a systematic review. 1
ABSTRACT
Abstract | 2| See the PRISMA 2020 for Abstracts checklist. 2
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. 3-4
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses.
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 5-6
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify
sources the date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Supplemental
material 1
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each 6
record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 6
process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 4-5
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any NA
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed 6-7
assessment each study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and
methods comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 7
conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. 7
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the NA
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). NA
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. NA
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). NA
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. NA
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P is reported
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included 7-10, Table 2
in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. 7-10
Study 17 | Cite each included study and present its characteristics. 7
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. Table 3
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision | Table 2
individual studies (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Table 2 and 3
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. | NA
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. Table 2
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. NA
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Table 3
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. NA
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 10
23b | Discuss any limitations of the evidence included in the review. 12-13
23c | Discuss any limitations of the review processes used. 12-13
23d | Discuss implications of the results for practice, policy, and future research. 13-14
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. 4
ndicate where the review protocol can be accessed, or state that a protocol was not prepared.
protocol 24b | Indicate where the revi tocol can b d, or state that a protocol t d 4
24c | Describe and explain any amendments to information provided at registration or in the protocol. NA
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. 14
Competing 26 | Declare any competing interests of review authors. 14
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included NA

data, code and
other materials

studies; data used for all analyses; analytic code; any other materials used in the review.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
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Supplemental Material 1. Search strategy for Medline and Embase.

# Query

1 exp child/ or exp adolescent/ or exp infant/ or exp newborn/ or exp juvenile/ or exp
pediatrics/ use emez

2 exp child/ or exp adolescent/ or exp Infant, Newborn/ or exp Pediatrics/ use ppez

3 (child$ or adolescent$ or boy? or girl?).tw.

4 or/1-3

5 exp obesity/ or exp body weight/ or exp weight/ or exp childhood obesity/ or exp
adolescent obesity/ use emez

6 exp Overweight/ or exp Obesity/ or exp "Weights and Measures"/ or exp Body Weight/ or
exp Pediatric Obesity/ use ppez

7 (BMI or body mass index or adiposity).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq,
nm, oX, pX, X, Ui, sy|

8 or/5-6
exp "mixed anxiety and depression"/ or exp Major Depression Inventory/ or exp masked
depression/ or exp depression assessment/ or exp "Depression, Anxiety and Stress Scale"/

9 or exp minor depression/ or exp depression inventory/ or exp adolescent depression/ or exp
Self-rating Depression Scale/ or exp Child Depression Inventory/ or exp depression/ use
emez

10 |exp anxiety disorder/ or exp anxiety/ use emez

11 |exp Depression/ use ppez

1o [exp Test Anxiety/ or exp Test Anxiety Scale/ or exp Anxiety/ or exp Anxiety Disorders/
use ppez

13 (depr‘ession or anxiety).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, nm, ox, px, rx,
an, ui, sy]

14 |or/9-13

15 Jand 8 and 14

16  [limit 15 to humans

17  |exp Mexico/

18  |exp Mexico/ or exp "State of Mexico"/ or exp Mexico City/ use emez

19  |exp Mexican/ use emez

20  |mexic$.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, nm, ox, px, rx, an, ui, sy]

21  |or/17-20

22 |16 and 21

*The searches in other databases or other languages were adapted from this search.
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