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Abstract

Vulnerable groups are those who, due to their age, sex, race/ethnicity, health status, income level, etc., are at higher risk of poor health. Vulnerable
school populations are distinguished by having predisposing factors to overweight and obesity, which results in a greater risk of suffering from
the disease and its ravages. Additionally, the effects of the COVID-19 contingency can worsen the situation. Previous reviews of prevention,
treatment and control of the disease have focused on schoolchildren from high- and middle-income countries. The objective of this review was
to gather the evidence from the studies that evaluate the effectiveness of multicomponent lifestyle intervention programs (MLIP) on adiposity
indicators in vulnerable populations. Five electronic databases were searched: PubMed, MEDLINE, Cochrane Library, EMBASE, and Google
Scholar. The eligibility criteria were schoolchildren (5 to 12 years old), inhabitants of rural area, with low socioeconomic level and/or belonging
to an indigenous community. Randomized and quasi-experimental controlled trials were included. Interventions that included two or more of
the following components were considered: physical activity, nutrition, psychology, school meals and/or family/community involvement. Of
the 11 interventions included 73 % had significant improvements in at least one variable related to adiposity. The most successful interventions
had components of nutrition, physical activity and family/community involvement, the majority (80 %) had a duration of > 6 months and were
provided, in 80 % of the cases, by previously trained teachers. In conclusion, there is evidence that MLIPs are effective in improving indicators
of adiposity in vulnerable schoolchildren.

Resumen

Los grupos vulnerables son aquellos que, debido a sus condiciones de edad, sexo, raza/etnia, estado de salud, ingresos, etc., tienen un riesgo
mayor de presentar una salud deficiente. Las poblaciones escolares vulnerables se distinguen por tener factores predisponentes de sobrepeso
y obesidad, lo que redunda en mayor riesgo de padecer la enfermedad y sus complicaciones. Adicionalmente, los efectos de la contingencia
por COVID-19 podrian agravar la situacion. Revisiones previas sobre la prevencion, tratamiento y control de la enfermedad se han enfocado en
escolares de paises de altos y medianos ingresos. Esta revision tuvo como objetivo reunir la evidencia que evalda la efectividad de los programas
multicomponentes de intervencion de estilo de vida (PMIEV) sobre los indicadores de adiposidad en poblaciones vulnerables. Se exploraron cinco
bases de datos electronicas: PubMed, MEDLINE, Cochrane Library, EMBASE y Google Scholar. Los criterios de elegibilidad fueron escolares
(5-12 afios), habitantes rurales, con bajo nivel socioeconémico y/o pertenecientes a comunidades indigenas. Se incluyeron ensayos controlados
aleatorizados y cuasi-experimentales. Se consideraron intervenciones con dos 0 mas de los siguientes componentes: actividad fisica, nutricion,
psicologia, comidas escolares y/o participacion familiar/comunitaria. De las 11 intervenciones incluidas, el 73 % obtuvieron mejoras en al menos
una variable relacionada con la adiposidad. Las intervenciones méas exitosas incluyeron componentes de nutricion, actividad fisica y participacion
familiar/comunitaria, la mayoria (80 %) tuvo una duracion > 6 meses y las llevaron a cabo en un 80 % de los casos profesores entrenados. En
conclusion, la evidencia indica que los PMIEV son efectivos para mejorar los indicadores de adiposidad en los escolares vulnerables.
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IN SCHOOLCHILDREN FROM VULNERABLE GROUPS: A REVIEW ARTICLE

INTRODUCTION

Childhood overweight and obesity are a global problem that
has worsened in recent decades, affecting countries regard-
less of their income (1). The multiple factors that cause these
metabolic diseases have spread throughout societies, reaching
economically and socially disadvantaged populations (2). Fur-
thermore, the consequences of the COVID-19 pandemic can
trigger higher prevalences of overweight and obesity in children,
as poverty worsens, and sedentary lifestyle widens (3).

The World Health Organization (WHO) defines overweight and
obesity as an excessive store of fat that can damage health. In
the case of boys and girls, diagnoses of overweight and obesity
are considered if the BMI for age is +1 and +2 standard devi-
ations above the median established in the WHO child growth
standards, respectively (2).

Excess fat during childhood can cause significant physiological
and psychosocial damage affecting quality of life. These damag-
es can extend into adulthood and generate an excessive socio-
economic burden for nations (4).

Risk factors for the development of obesity are numerous and
of a different nature (5). They arise from genetics, fetal environ-
ment, particular aspects of the mother during pregnancy, current
and early childhood diet, physical activity (PA) level, sedentary
habits, sleep patterns, family, environment, socioeconomic sta-
tus, and availability and accessibility of food (6-12). Due to the
complexity of this disorder, its control is not easy.

Strictly speaking of vulnerable groups or populations, several
definitions emerge in the literature. In general, these suggest that
individual characteristics such as age, sex, gender, race, ethnici-
ty, displacement, disability, health status, income level, insurance
coverage, and lack of a usual source of care, can cause great-
er vulnerability in people and communities, and lead to poor-
er health (13). For this review, we adhere to the definition of a
vulnerable population that includes economically disadvantaged
racial/ethnic minorities, low-income children, rural residents, the
elderly, homeless people, people with the human immunodefi-
ciency virus (HIV), and individuals with chronic illnesses, includ-
ing mental illness (14).

A lifestyle is demarcated by the deliberate decisions about the
behavior and daily consumption practices of everyone. However,
the choice and maintenance of lifestyle is strongly influenced by
the economy, sociocultural and political environment, exerting
effects on health and behavior (15).

It has been pointed out that obesity varies according to so-
cioeconomic level (16), as higher rates are found in boys and
girls with fewer resources (17-19). Similarly, schoolchildren
from vulnerable groups, such as indigenous and rural commu-
nities, have a higher risk of being overweight and obese due to
changes in diet and increased sedentary lifestyle in a context
of poverty and marginalization (20-23). It has been observed
that children from households with food insecurity, closely linked
to poverty, have higher figures in variables related to adiposity
(BMI Z-score and waist circumference) and higher risk of de-
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veloping overweight or obesity when compared to children from
households with food security (24). For their part, the children
of migrants and unemployed parents show a higher risk of sed-
entary behavior (screen time) and less probability of being part
of a sports club (25).

A recent systematic review reported that the variables relat-
ed to an increased risk of childhood obesity were having par-
ents without support networks, with little help from formal and
occasional sources, having parents without work, belonging to
a minority group or with an immigrant background, suffer from
unfavorable experiences (household disintegration, violence
and child abuse), having gender imbalances, and belonging to
a non-traditional family. The authors proposed that variables
associated with childnood obesity, which are also character-
istics of vulnerability, are not related to socioeconomic level.
However, they indicate that the socioeconomic level plays a
very important role since it is capable of exacerbating or less-
ening the impact that these variables may have on the lifestyle
and mental health of schoolchildren. Similarly, they reported
conduct, biological, and mental-related mechanisms as con-
ceivable explanatory factors in the relationship between vul-
nerability and childhood obesity. Hence, dietary intake, physical
activity level, sedentary behavior, and sleep pattern are altered
by stress and impair mental health due to the status of vulner-
ability (26).

In order to face the consequences of obesity, previously inter-
vention programs were designed and applied with an isolated
approach, which only treated some of the risk factors, and their
results were usually partial, with a short-term effect (27-29).
Therefore, in recent years, a new perspective has emerged to
address the prevention, maintenance and remission of the dis-
ease, giving way to the creation and implementation of Multi-
component Lifestyle Intervention Programs (MLIPS) with a more
comprehensive approach (30). These are characterized by a
combination of varied components, selected according to the
objectives and available resources, that seek to mitigate trig-
gers of overweight and obesity, and can reinforce family and
community structures (31-33). The most widely implemented
interventions are aimed at generating behavioral changes, mod-
ifying dietary habits, and increasing physical activity (34), em-
phasizing that most obesity intervention programs in children
do not consider the characteristics of vulnerability and social
inequality, which makes them ineffective in the most vulnerable
groups (26).

Other reviews have explored the effectiveness of MLIPs in
schoolchildren in high- and middle-income countries. However,
knowing the results of these interventions in children from vul-
nerable groups will be very useful to propose and design pro-
jects consistent with the needs, characteristics and response of
this population (29). Accordingly, this review aims to elucidate
whether these interventions are effective in improving adiposity
indicators in the selected groups and, if so, which of them are
the most effective.
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METHODOLOGY

ELIGIBILITY CRITERIA
Population

The interest group for this review were schoolchildren (5
to 12 years old) with characteristics of vulnerability, whether
they lived in a rural area, had a low socioeconomic level and/
or belonged to an indigenous community or not. Age was es-
tablished to include boys and girls who attended elementary
school or its equivalent, according to the school system of each
country. Studies encompassing populations with a broader age
range were eligible for inclusion if > 75 % of the participants
were within the specified age range. Boys and girls with any BMI
classification were included to incorporate intervention programs
with preventive and treatment approaches. Studies in which the
population was predominantly made up of schoolchildren with
chronic illnesses or disabilities were excluded.

Intervention components

The included MLIPs had to contain at least two components,
which could be nutrition, PA, psychology, providing school meals,
and/or family/community involvement (FCI), regardless of other
elements. The intervention programs were analyzed according
to their effect on the variables of interest. Without exception, all
intervention programs had to be taught in elementary schools or
equivalent settings, during class time or at the end of the school
day. No restrictions were imposed on the duration of the inter-
ventions, nor on the personnel who delivered them.

Comparison

Studies without a control group and studies in which the con-
trol group did not receive the program (they continued with the
usual classes) or received only one component were included.

Result variables

This review defined, as primary outcomes, variables related to
adiposity such as the prevalence and/or incidence of overweight
and obesity, as well as indicators of these health conditions (BMI/
BMI Z-score, waist circumference, and percentage of body fat).
The secondary outcomes were those related with dietary intake
(micro and/or macronutrients), knowledge of nutrition, PA and
sedentary behavior. Studies reporting at least one outcome of
interest were considered.

Study design

Randomized and quasi-experimental controlled trials were se-
lected. All published studies with full text available were eligible.
Gray literature was not considered.

N. A. Dérame-Ldpez and J. Esparza-Romero

SEARCH STRATEGY

The search was carried out in the electronic databases Pu-
bMed (interface National Library of Medicine); MEDLINE (OVID
interface); The Cochrane Library - Cochrane Central Register of
Controlled Trials (CENTRAL) via Cochrane Register of Studies On-
line (CRSO); EMBASE (Excerpta Medica database) and in Google
Scholar, during the months of November and December 2020.
The search strategy consisted of entering the combination of

n o«

keywords: “multi-component program”, “childhood obesity”, “nu-

"o n o« » o

trition assessment”, “education”, “ethnic groups”, “health educa-
tion”, “elementary schools”, “indigenous populations”, “pre-post
tests”, “randomized controlled trials”, among others. The search
strategy for PubMed is described in table I; for the other data-
bases, modified versions were used according to the controlled
language of each search engine (MeSh terms for MEDLINE and
Emtree for EMBASE). The search was filtered by date, considering
studies published in English, from 2000 to December 19, 2020. In
addition, throughout the search, systematic reviews that included
possible relevant studies were identified and the references of
these reviews were screened in accordance with the Cochrane

Handbook recommendations (35).

SELECTION OF STUDIES

The results obtained from the different databases were imported
into the EndNote 20 reference software, which helped eliminate du-
plicate studies and organize references for further screening. Titles
and abstracts of potentially relevant studies were reviewed. Subse-
quently, the full studies were assessed for inclusion. If the vulner-
ability condition of the population and the application environment
of the program was not clearly defined in the summary section, the
study was conducted to the full-text evaluation stage. The study se-
lection process is detailed in the PRISMA flow diagram (36) (Fig. 1).

DATA EXTRACTION

Data on the authors, country of application of the program,
study design, sample size, age of participants, description of
the program, duration and follow-up, description of control, and
variables of interest were extracted from the selected studies.
With the results reported by the authors, tables were prepared
to visually illustrate the most important changes obtained, also,
they were explained narratively and a discussion of them was
conducted. A meta-analysis was not possible due to the limited
data available and the high variability between studies.

RESULTS

SEARCH RESULTS

The systematic search strategy identified 1,473 articles, plus
9 studies obtained from the references of systematic reviews.
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Table I. PubMed search strategy, November 17, 2020
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Items
Search Query found
#12 Search: ((#4 AND #8) AND #11) 138
#11 Search: (#8 AND #9) 11,459
Search: ((((body mass index [MeSh Terms])) OR (waist circumference [tiab] OR central obesity [tiab])) OR (((((eating
#10 habits[tiab]) OR (Food consumption [tiab])) OR (feeding behavio* [tiab])) OR (diet [tiab])))) OR ((((screen time [tiab]) OR 547,961
(sedentary behavio*[tiab])) OR (leisure activit*[tiab])) OR (self-perception [tiab] OR self-esteem[tiab]))
#9 Search: (randomized controlled trial[Publication Type]) OR cluster randomized controlled trial 533,622
#8 Search: ((#5 AND #6) AND #7) 74,584
Search: (((((physical activity) OR (sport*[tiab])) OR exercise[MeSh Terms])) OR (((diet{MeSh Terms]) OR caloric
#7 restriction[MeSh Terms]) OR Healthy diet[MeSh Terms]) OR ((parent-child relations) OR (parental involvement)) OR 1,396,484
((psychological therapy) OR psychotherapy))
#6 Search: school based 1,010,862
#5 Search: (((((intervention[tiab]) OR (treatment]tiab])) OR (program(tiab])) OR (study[tiab])) OR (multicomponent program(tiab])) | 11,552,821
#4 Search: ((#1 AND #2) AND #3) 6,044
#3 Search: (((ethnic groups[MeSh Terms]) OR (poverty[MeSh Terms])) OR (rural population[MeSh Terms])) 255,357
#2 Search: ((((obes*[tiab]) OR (overweight[MeSh Terms])) OR (overnutrition[MeSh Terms])) OR (pediatric obesity[MeSh Terms])) | 382,038
Search: (((child[MeSH Terms]) OR (students[MeSH Terms])) OR (school age populations[MeSH Terms]) OR elementary
i schoolchildren) 2,181,957

Number of records identified by database Number of additional records identified
searches through other sources
= (n=1,473) (n=9)
g |
"'GE, y ¢
=2 Total number of records identified Duplicates removed
(n=1,482) v (n = 365)

A
Number of records screened by title

N Number of excluded records

)
()
=
IS and abstract
[ n=1,093
2 (n=1117) ( )
-
()
h 4
;_? Number of full-text articles Number of full-text articles excluded, with
g evaluated for eligibility 14 reasons
o (n=24) (n=13)
- Most of the participants were not within
— the age range (n = 8)
v - They did not include participants with
S Number of included vulnerability characteristics (n = 3)
g studies - The programs were not implemented in
2 (n=11) the school setting (n = 2)
-

Figure 1.
PRISMA flow chart describing the identification, selection, eligibility and inclusion of studies in this review.
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After removal of duplicates, 1,117 titles and abstracts were
screened. A total of 11 studies were chosen for inclusion in this
review (Fig. 1).

DESCRIPTION OF THE STUDIES

This review considered 11 MLIPs in schoolchildren, made
up of two or more components. The studies were conduct-

N. A. Dérame-Ldpez and J. Esparza-Romero

Netherlands (n = 1), with publication dates of the articles
between 2008 and 2019. The samples of participants were lo-
cated between 40 and 1,676 children, while the duration of the
intervention programs was between 9 weeks and 24 months.
The studies included evaluations at different times and only
three indicated that there was follow-up, from 6 to 60 months
(29,41,45). Most of the studies (n = 6) had a control group,
five of them did not receive any intervention component
(18,30,37-39) and one received an intervention with partial

ed in the United States (n = 5),
Canada (n = 1), Portugal (n = 1

United Kingdom (n = 2),
), Taiwan (n = 1) and the

are in Table II).

Table Il. Characteristics of the included studies

components (32) (the characteristics of the included studies

Study and Control
References | characteristics Description of the MLIP .. Variables of interest
. . description
of participants
) Mark, set, go!is a program that included food and Primary vanab/e;.: BMI
El-Rayess et Intervention " . : . knowledge of nutrition and
) nutrition topics (consumption of fats, sugary drinks, . -
al., United n =956 ) . No control physical activity.
) conformation of the food pyramid, among others) and , )
States, Rl Med Age: 10-12 yrs. hysical activity group Secondary variables:
J2017 (19) Low SES P - dietary habits and
Duration: 9 weeks Follow-up: 60 months o
sedentary activity
Randomized Primary variables: BMI.
Linetal, controlled trial The NASA mission X program was made up of eight Secondary variables:
Taiwan, J n =201 sessions of physical activity (40 minutes long), circuit Normal school knowledge and behaviors
Pediatr N Age: 8-10 yrs. training and a workshop to improve nutrition knowledge. program of nutrition and physical
2019 (30) Inhabitants of rural Duration: 8 months. Follow-up: no activity, interest in NASA
area and space exploration
) ) . Healthy Primary School of the Future incorporated two Primary variables: BMI
Bartelink Quasi-experimental ) . Control group
components, the first was to provide a free healthy lunch ) 7-score.
etal., The controlled . . only received ) )
every day, while the second consisted of structured . Secondary variables:
Netherlands, n=1676 ) : L the physical ) . o
) ) sessions of physical activity given after lunch. e time of physical activity,
Nutrients Age: 4-12 yrs. NSE .. . activity ) ;
) Duration: 24 months. Follow-up: 24 after the end of the sedentary behavior, active
2019 (32 medium low component e .
program life, dietary intake
The School Nutrition Policy Initiative program included of Primary variables:
healthy eating and physical activity sessions (50 h/year). incidence of overweight
) The foods provided at school were modified, according and obesity.
Intervention ' ; ) ;
Foster et al., 0= 1349 to the portion and calorie content recommendations, as Secondary variables:
United States, N well as encouraging the consumption and preparation | Normal school prevalence and remission
o Age: 9-12 L o .
Pediatrics s> 50 % low of healthy snacks. Parents participated by motivating program of overweight and
2008 (18) yIs. _SES ° the children to do the 2-1-5 challenge (< 2 hours obesity, BMI Z-score,
of television, 1 hour of daily physical activity and dietary intake, body
eat 5 fruits or vegetables per day). dissatisfaction, and hours
Duration: 24 months. Follow-up: no of activity and inactivity
Choudhry et Power-up consisted of delivering workshops on nutrition Primary variables: BMI
al., United Pilot study (7 sessions of 1 hour) and physical activity (7 sessions Z-score.
States, Prog n=140 of 1 hour). In addition, there was the participation of Secondary variables: blood
. . ) No control . :
Community Age: 5-12 yrs. parents, who discussed the topics covered weekly, when ou pressure, dietary intake,
Health African American, picking up the children from school and fostering the group health knowledge and
Partnersh low SES practice of relevant skills at home. beliefs in children and
2011 (40) Duration: 14 weeks Follow-up: no parents
(Continues on next page)
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1127

Study and Control
References | characteristics Description of the MLIP .. Variables of interest
.. description
of participants
Primary variables: BMI
) The TEAM Mississippi program incorporated three and body fat percentage.
. Intervention R . . . e
Greening et n = 450 components: nutrition (an annual session of 45 minutes), Secondary variables: waist
al., United A physical activity (with two practical sessions per week | Normal school circumference, physical
. Age: 6-10 yrs. . o . AP .
States, Obesity . of 45 minutes) where sports competitions and family program activity, dietary habits
Inhabitants of rural A L
2011 (38) participation were promoted, to generate focus groups. in children and parents,
area . »
Duration; 8 months. Follow-up: no knowledge of nutrition and
level of physical condition
Obesity Zero consisted of four nutrition sessions
(counseling, a healthy cooking workshop and two
extra nutrition education sessions) and physical
. activity, almgd qt parents and children. The prqgram Primary variables: BMI,
involved families in the process of managing childhood T
: L ) waist circumference,
obesity (decrease in adiposity and BMI), addressing .

, ) ) : prevalence of obesity and
Rito et al., Intervention the components necessary to achieve behavioral overweight
Portugal, Public n =266 changes at the individual level. The intervention was No control g .

) . o . . ) Secondary variables:
Health Nutr Age: 6-10 yrs. aimed at achieving five behavioral changes: reducing group ) .
! I ; dietary intake, knowledge
2012 (41) Low SES the consumption of foods rich in fat, salt and sugar; )
. ! . and attitudes about
increase the consumption of fruits, vegetables and whole I, . .
. e nutrition, physical activity,
grains; decrease the hours of television; increase levels .
: L : iy sedentary behavior, sleep
of physical activity; and increase awareness, positive
attitudes about nutrition, healthy diet, and related
behavior change.
Duration: 6 months. Follow-up: no
Kulik et Quasi-experimental | Building Healthy Communities purpose was to promote Primary variables. waist-
al., United controlled better nutrition through nutrition sessions, as well as to Normal school height ratio and BMI.
States, Health n =628 encourage physical activity and a more active life. These roaram Secondary variables:
Educ Behav Age: Mean of 10 yrs. | activities were carried out through the participation of prog knowledge of health and
2019 (39) Low SES the school community. Duration: 8 months. Follow-up: no nutrition
The Healthy Buddies consisted of 21 nutrition and Primary variables:
healthy eating lessons and 6 cycles of physical activity BMI Z-score, waist
Ronsley et Pilot study (twice a week, lasting 30 minutes). This program also circumference, and
: ) . Control group
al., Canada, J n=179 integrates a psychological component, addressing the (non- Z-score for blood pressure.
School Health Age: 4-18 yrs. improvement of self-esteem and body image, healthy articipatory) Secondary variables:
2013 (33) Indigenous development, improvement of social skills, and media P patory physical activity, dietary
awareness. intake, knowledge of life,
Duration: 10 months. Follow-up: no health and self-esteem
Mind, Exercise, Nutrition ... Do it!is a program made up
of a nutrition component (8 sessions of 2 hours), where
issues of nutrition and healthy eating were addressed.
In addition to a physical activity component (8 sessions
Randomized lasting 1 hour), in which non-competitive games were
controlled trial played and the use of sports facilities (swimming Primary variables: waist
Sacher et al., . .
) n=117 pools) was encouraged by granting free passes. In the Normal school circumference.
UK, Obesity ) . o ) )
2010 (37) Age: 8-12 yrs. Non- | psychological component, the objective was to promote program Seconaary variables: BMI
white ethnic origin, | behavior change in parents and children (8 sessions). While and percentage of body fat
low SES the family participation consisted of, in addition to receiving
all the sessions, being part of the guided visit to the
supermarket and collaborating by making healthy recipes.
Duration: 6 months. Follow-up: 6 months after the end
of the program

[Nutr Hosp 2022;39(5):1122-1134]
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Table Il (Cont.). Characteristics of the included studies

Study and

Control

- Active play was a play session (60 minutes) just for
children, which took place while parents/caregivers
were in their workshop, focused on active and fun
participation.
- Workshop for parents/caregivers where psychology
issues were discussed to support behavior changes.
Duration: 10 weeks. Follow-up: no

References | characteristics Description of the MLIP .. Variables of interest
. . description
of participants
MEND 5-7 consisted of 10 sessions (1 hour
and 45 minutes) in which the following components
were provided:
- Power time (20 minutes) consisted of an exercise in Primary variables: BMI.
which parents or guardians incorporated healthy food Secondary variables: waist
exposure techniques to increase their preference. circumference, Z-score
) . - Healthy Families (25 minutes) focused on education for waist circumference,
. Quasi-experimental ) ) ) ) ) . '
Smith et al., and the promotion of skills for daily play, active family psychological symptoms in
n =440 . ) ; . No control .
UK, BMJ Open ) lifestyles and healthy family eating at home, aimed at children, parental self-
Age: 5-7 yrs. . group ) . -
2013 (42) Low SES parents and children. efficacy, physical activity,

sedentary behavior, and
portion of fruits and

vegetables consumed by
parents and children

SES: socioeconomic status; BMI: body mass index.

All of the intervention programs included a PA component, 91 %
nutrition, 64 % had FCI, 27 % integrated a psychology component,
and 9 % provided school meals. Interventions with three com-
ponents (55 %) predominated, followed by two (27 %) and four
(18 %). Regarding the delivery of the interventions, most of them
were provided by health professionals (n = 5) and by trained teach-
ers (n = 4) and only two studies were given by trained peers (Table
Ill). Previously trained teachers and peers were those teachers or
students who, before starting the intervention, received training
courses by the research team that directed the studies, to provide
the intervention in the manner established in the different protocols.

Only three of the 11 included studies investigated the adverse
effects of the interventions on the participants (18,32,37). The
general features of the components contained in the included
MLIPs are described below:

— PA components: they consisted of sessions of knowledge
and practice of physical activity and a more active lifestyle.
With complementary activities such as raffles for sporting
goods, non-competitive games, tournaments, free passes
to sports facilities.

— Nutrition components: they were based on sessions on heal-
thy eating and nutrition. With complementary activities such
as nutritional counseling, guided visits to the supermarket,
healthy cooking workshops, modifying the school cafeteria
menu and playing various games to reinforce knowledge.

— FCI components: they consisted of fostering support and
motivation for children; in addition to the family receiving the
rest of the interventions. The community was also involved
in recreational activities.

— Psychology components: psychological sessions were pro-
vided with a focus on behavior change, self-esteem impro-
vement, body image and social skills.

— School meal components: free breakfast, snack and/or
healthy lunch delivery.

EFFECTIVENESS OF INTERVENTIONS

Table IV summarizes the findings of the individual studies, cat-
egorized according to the results related to adiposity, dietary in-
take, knowledge of nutrition, PA and sedentary behavior. The sta-
tistical significance values (p-values) shown in interventions with
a control group refer to the differences between these groups,
while the p-values in interventions without a control group show
the differences before and after the intervention.

Variables related to adiposity

Eight of 11 studies reported significant effects on at least
one variable associated with adiposity (18,19,33,37,38,40-42).
These changes occurred in one of two studies made up of phys-
ical activity and nutrition (19); in four of five interventions made
up of PA, nutrition and FCI (18,38,40,41); in the only study of
PA, nutrition and psychology (33), and in the two interventions
that included PA, nutrition, FCI and psychology (37,42). Of the
interventions lasting > 6 months, five out of eight had a favorable
effect on some adiposity variable (18,33,37,38,41) (Table V).

[Nutr Hosp 2022;39(5):1122-1134]
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Prevalence and incidence of overweight
and/or obesity

Three of 11 studies reported a reduction in prevalences, one
for overweight (18), another for obesity (41), and the third pre-
sented decreased for overweight/obesity joint (40). The three
studies were made up of PA, nutrition and FCI, two of them last-
ed > 6 months (18,41). The only intervention that achieved a
reduction in the incidence of overweight had the aforementioned
characteristics (18).

BMI/BMI Z-score

Six of 11 studies showed significant effects on BMI or BMI
Z-score (19,33,37,40-42), three of them had a duration of
>6 months (33,37,41). Such changes were mainly found in in-
terventions that included PA, nutrition and FCI (40,41), and in
those that included, in addition to the three previous elements,
the component of psychology (37,42).

Body fat percentage

Of all the included studies, one reported a significant reduction
in body fat percentage. This consisted of PA, nutrition and FCI
and lasted > 6 months (38).

Waist circumference

Four of 11 studies presented a reduction in waist circumfer-
ence (33,37,41,42), three of them with a duration of six or more
months (33,37,41). The interventions that were most effective
for this variable were composed of PA, nutrition, FCl and psychol-
ogy components (37,42).

Result in dietary intake

Four of 11 interventions presented a significant change in
dietary intake (micro and macronutrients) (19,32,38,41); three
of them with a duration equal to or greater than 6 months
(32,38,41). The studies that achieved more consistent changes
in this variable, specifically on macronutrients (fats and fiber),
according to the components that integrated them were those of
PA, nutrition and FCI (38,41).

Nutrition knowledge outcomes

Three of the total of the studies had significant improve-
ments regarding nutrition knowledge (30,39,41). Two of them
lasted 6 months or more and consisted of PA, nutrition and FCI
components (39,41).

N. A. Dérame-Ldpez and J. Esparza-Romero

Physical activity results

Seven of 11 interventions reviewed showed favorable changes
in physical activity (19,30,37-39,41,42), of which five lasted > 6
months (30,37-39,41). The components of the interventions with
the most consistent results were PA, nutrition, and FCI (38,39,41),
followed by those that also included psychological aspect (37,42).

Results of sedentary behavior

Four of 11 interventions had improvements in the reduction
of sedentary behavior (19,32,37,42), in half of these, the ap-
plication lasted 6 months or more (32,37). The studies with the
best results were made up of PA, nutrition, FCI and psychology
components (37,42).

Family/community involvement
It was found that 7 of 11 studies included FCI (18,37-42).

These components were part of the most consistent interven-
tions, which also included nutrition and PA components.

DISCUSSION

As a summary of the results, the narrative synthesis suggests
that MLIPs integrated by PA, nutrition and FCI components are
more effective in achieving changes in variables related to adi-
posity (prevalence and incidence of overweight and obesity) and
in indicators of these conditions, specifically in BMI/BMI Z-score
and fat percentage, in schoolchildren from vulnerable groups. In
relation to the secondary variables dietary intake, knowledge of
nutrition and physical activity, the interventions that include PA,
nutrition and FCI also obtained better results.

Around 80 % of the interventions with components of PA, nu-
trition and FCI, had a duration of > 6 months. This characteristic
is favorable for achieving significant changes in the variables as-
sociated with adiposity (29). These interventions were also char-
acterized for having been taught mostly (80 %) by teachers who
received prior training, which is consistent with what has been
reported in other studies (43-45).

The significant improvements in these interventions may be
due to the fact that they actively involve parents, who have an
essential influence on the acquisition and maintenance of healthy
eating habits in children (46). Likewise, it has been described
that parental control, attitudes and behavior are closely asso-
ciated with childhood overweight and obesity (47). One study
showed that parental monitoring of children’s food choices has
been shown to reduce non-nutritious food intake and total caloric
intake (48). Therefore, the involvement of the family is an ele-
ment that must be considered in the MLIP, especially in school-
children from vulnerable groups who are additionally affected by
the social deficiencies of the parents.

[Nutr Hosp 2022;39(5):1122-1134]
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The conjunction of interventions that promote physical activity
and a balanced dietary intake confront the fundamental aspects
related to the increase in overweight and obesity in schoolchil-
dren, such as the characteristics of the diet, the level of PA and
the degree of sedentary lifestyle (49), closely related to dynamic
energy balance (50).

The interventions that, in addition to PA, nutrition and FCI, in-
cluded a psychology component, achieved notable results by im-
proving the BMI/BMI Z-score, waist circumference, PA and seden-
tary behavior. However, when designing and implementing MLIPs,
it is sought not only that they be effective but also that they be
efficient, that is, that the best results are achieved with the least
amount of resources employed as possible (51). Thus, integrating
one more component would entail the use of more physical, ma-
terial and human resources; consequently, opting for the design of
three components (PA, nutrition and FCI) would be more beneficial
in all aspects, and would facilitate its replication in different envi-
ronments, especially in those affected by poverty (51,52).

This is the first review of MLIPs in schoolchildren from vulnera-
ble groups for the prevention, maintenance and remission of over-
weight and obesity, when evaluating indicators of adiposity. In the
particular context of vulnerability that these children live in, a great-
er increase in the prevalences of the disease is observed com-
pared to the rest of the population (12,21-23). Given the situation,
the design and implementation of specific interventions is recom-
mended (52), and the importance of knowing and understanding
which interventions work best in these settings is highlighted.

The search strategy did not include gray literature, articles in a
language other than English, and a publication date was estab-
lished as of the year 2000. All the elements mentioned above can
cause publication and language biases, and influence the repre-
sentativeness of the articles that were selected for the review, in
relation to the studies that have been performed.

The validity of the findings presented is a function of the meth-
odological quality of the individual studies. Since the risk of hias
assessment was not carried through for the different domains
(design, performance and presentation of the results), suggest-
ed in the Cochrane manual for systematic reviews in interven-
tions (53), it is not possible to classify the quality of the evidence
for each study.

In conclusion, the review suggests that MLIPs are effective in
preventing and treating overweight and obesity, finding that 73 %
of the studies had significant improvements in at least one var-
iable related to adiposity. The most successful intervention pro-
grams in schoolchildren from vulnerable groups were made up
of nutrition, PA and FCI components, lasting 6 months onwards,
and were delivered by trained teachers. The findings of this work
should be considered with caution due to reported methodolog-
ical limitations.
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