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Introduction: Plans for the prevention of noncommunicable diseases in children and adolescents con-
stitute an important area in the health care research field.

Material and methods: We conducted a systematic review of evidence obtained from major databases
such as PubMed, WoS and the Cochrane Library. Many studies have analysed the design, implementation
and outcomes of strategies in different segments of the population.

Results: the review of the literature showed that most studies were developed by the public health
system and related to or implemented through the public school system. We analysed 11 systematic
reviews, of which 5 focused on diet and nutrition and 3 on overweight, obesity and physical activity,
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Planes de prevencion de enfermedades crénicas no transmisibles en nifios y
adolescentes

Introduccién: los planes de prevencion de enfermedades no transmisibles en nifios y adolescentes
ocupan un gran espacio en el marco de |a investigacion en ciencias de la salud.

Material y métodos: se ha realizado una revision sisteméatica en las principales bases de datos como
son PubMed, WOS y Cochrane. Son numerosos los trabajos previos que han analizado el disefio, secuen-
ciay efectos en diferentes poblaciones.

Resultados: los resultados de esta revision mostraron que el mayor nimero de estudios fueron llevados
a cabo por el sistema sanitario estatal en relacién o aplicacién con el sistema educativo estatal. Se
analizaron 11 revisiones en cuestion ocupandose, cinco de ellas, de alimentacion o nutricion y tres de
estas de sobrepeso, obesidad y actividad fisica, siendo los temas mas estudiados.

Discusion: el andlisis pormenorizado de la literatura cientifica sobre este tema mostré caracteristicas
comunes en los estudios referentes al método de implantacion, analisis de los resultados y tiempo de
intervencion. Se requiere un mayor esfuerzo desde la administracion en el disefio e implantacion de
planes multidisciplinares de intervencion.
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INTRODUCTION

Health is a state of adequate adaptation, growth
and development, and disease the loss of this ad-
aptation or else a crisis of the human organism in
the attempt to maintain an adaptive equilibrium.
The development of health promotion is a key step
inthe construction of a human and healthyworld,:L
involving, on one hand, the promotion of healthy
lifestyles and, on the other, the reduction of factors
leading to disease.” The World Health Organization
(WHO) considers that the involvement and com-
mitment of communities is essential for the devel-
opment of their health and that delivery of com-
munity- and family-centred primary care is one of
the key strategies to achieve these objectives.?

According to the WHO, noncommunicable diseas-
es (NCDs) are responsible for 71% of deaths glob-
ally each year, killing approximately 41 million
people as of 2018, a percentage that increased to
85% of the total deaths in low- and middle-income
countries in 2020. The subject of this report is also
of vital importance, as NCDs largely affect individ-
uals aged less than 60 years.* In this fact file, the
WHO concludes that the elimination of the main
modifiable risk factors would allow the prevention
of most NCDs, including cardiovascular diseases,”
strokes, 40% of cancers,® type 2 dia betes’” and over-
weight and obesity.® At the same time, the preva-
lence of overweight and obesity is increasing
worldwide, a phenomenon with an important im-
pact on the health of the population and health
care expenditure.’

Traditionally, programmes for the prevention of
chronic diseases were developed and implement-
ed by health care institutions or government agen-
cies. For example, there are programmes with a
high impact at the global level, such as the Healthy
Babies, Healthy Children programme in Ontario,
Canada (2018), Action Group B3 Action Plan
(2017), a programme for the prevention of chronic
respiratory diseases at the European level, the
Sport-2-Stay-Fit Study (2015), focused on the treat-
ment of children with chronic diseases, or the
Global Forum on Chronic Disease Prevention and
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Control of the WHO, a plan to ensure the continu-
ity of strategies for the prevention of chronic dis-
eases at the global level.

When it comes to the public health system in
Spain, there is the THAO programme, an initiative
forthe promotion of healthy nutrition and the pre-
vention of obesity with participation of 3 autono-
mous communities (Andalusia, Community of Ma-
drid and Catalonia). This programme aims to
promote changes through different institutions
(schools, businesses, corporations, health care or-
ganizations, etc) in the lifestyles of children and
families by means of school-based educational in-
terventions and the organization of sports events
and healthy cooking workshops. The THAO pro-
gramme is yet another example of the broad range
of tools available to society to pursue relevant be-
havioural changes in children and families.* Figu-
re 1 presents an example of the agents of behav-
ioural change defined by THAO.

The family as an agent of prevention

Thus, aside from the attitudes found in govern-
ment administration, health care and educational
institutions, we believe that the attitude and be-
haviour of families in response to a chronic condi-
tion in a family member, whether congenital or
acquired, is crucial to the wellbeing and quality of
life of the individual living with the disease.** Oth-
er studies have analysed attitudes and behaviours
related to diet and physical activity and the per-
ception of the risk of developing diseases. Thus,
assessing the risk involved in the family history of
disease may motivate families to adopt health pro-
motion strategies.* .

Society as an agent of prevention

The global supply of low-cost, energy-rich prod-
ucts has increased in the past 4 decades, contrib-
uting to the increase in obesity in the United
States, which has reached a prevalence of 35% in
adults and 17% in children. When it comes to
Spain, the WHO estimates that 14.9% of children
are overweight or obese.
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Figure 1. THAO programme. Action agents*®
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In low-resource communities, fresh, unprocessed
foods are often expensive or of poor quality. One
study analysed the correlation between the preva-
lence of childhood obesity and the frequency of
visits to grocery stores and other food sources in
one such community.** Some of these studies may
not seem quite feasible from a social perspective,
but the interventions in the framework of the
B'More Healthy Communities for Kids***> were
very well designed, and the authors gathered in-
formation on purchases, doses delivered and fidel-
ity of children to these businesses. Participants
received guidance and information regarding al-
ternative food choices, low-sugar and low-sodium
drinks and even the serving sizes recommended
for children. The outcomes of this intervention
demonstrated that it is possible to influence nutri-

tion in children in a direct and relatively inexpen-
sive manner through local policy and campaigns
to promote healthy foods by providing discounts
and informational brochures, among other strate-
gies. There are other interesting programmes that
use innovative approaches, such as a project that
seeks to promote emotional wellbeing through
virtual reality.}”%3

Numerous works have addressed the prevention

2324 3 matter of

of NCDs in the general population,
international importance.® Table 1 lists the risk fac-
tors identified by the WHO.?> These research pro-
jectsillustrate the current interest in the reduction
of specific social risk factors, including tobacco use
and the prevalence of overweight and obesity (Fi-

gure 2).
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Table 1. Risk factors for noncommunicable diseases?’

. Harmful use of alcohol

. Physical inactivity

. Excess salt/sodium intake
. Tobacco use

. Elevated blood pressure

. Diabetes

. Obesity

. Outdoor air pollution

. Indoor air pollution

O 0 [N | |ul A~ W (N

The aim of our review was to describe from a criti-
cal and practical perspective the strategies that
have proven effective at the national and interna-
tional levels that could serve as the foundation to
develop a national plan to address NCDs in chil-
dren and adolescents.

MATERIAL AND METHODS

We performed a literature search between May
and July of 2019. We used databases in the health
field, including Medline, PubMed, Web of Science
(WoS) and the Cochrane Library of systematic re-
views. We used the following search queries:
“health promotion chronic disease AND children”
and “health promotion chronic disease pro-
gramme”. We selected the full text criterion for

both searches. We used the UNESCO Thesaurus to
select the terms. We used different terms to iden-
tify publications related to the subject of interest:
strategy, policies, preventive.

Inclusion and exclusion criteria

We included articles published between January 2014
and June 2019 on the prevention of noncommunica-
ble chronic diseases in children and adolescents.

We applied the classification published by Cerda et
al?® to present the works of highest scientific cali-
bre (Table 2). For the purpose of our project, we
selected review articles in high-impact journals
that met the aforementioned inclusion criteria.

We excluded articles that did not meet the inclu-
sion criteria: studies on communicable or acute
diseases, studies focused on the adult or geriatric
population. We also excluded editorials, experi-
mental studies, videos and books.

Analysis of the literature review

We analysed the selected articles based on the fol-
lowing variables and the criteria specified above:
article characteristics (year of publication, journal,
field, research institution, number of studies includ-
ed in the review), population (group of individuals
included in the analysis), organization that spon-

Figure 2. Trends in risk factors in adults'®
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Table 2. Levels of evidence?®

Level | | Prospective, blinded randomised controlled
trials (RCTs) in representative samples

* Systematic reviews of RCTs in representative

samples

Both must meet the following characteristics:

a) random sampling; b) clearly defined

objectives; c) clearly defined inclusion/

exclusion criteria; d) adequate control of

losses to followup; e) baseline characteristics

of participants described explicitly,

and equivalent in both groups or with

performance of statistical adjustments in case

of differences between groups

Level Il | = Prospective cohort studies with blind followup
in representative samples meeting criteria a
through e

Prospective RCTs with blind followup in
representative samples that do not meet all
criteria a through e

Level Il | All other controlled studies in a representative
sample in which the outcomes are independent

of the intervention performed on participants

Level IV | Studies without a control group, case series, case

report or expert opinion

sored the research (dichotomous variable: educa-
tionalinstitution or health care institution); location
(countries where the studies took place); subject
(diet/nutrition; alcohol, drugs and other substances;
violence; hygiene; oral health; cancer; overweight,
obesity and physical activity; mental health; respira-
tory diseases; cardiovascular diseases).

Figure 3. Flow chart of article selection

We did not analyse the quantitative data of the
studies included in the review.

RESULTS

The initial search yielded 1697 works, of which we
considered 55 systematic reviews. Out of this total,
we selected 11 reviews, excluding the others for
failing to meet the established inclusion criteria
(Figure 3). In the sample of selected articles, the
most frequent subject was diet/nutrition, ad-
dressed in 5 articles (45.4%),%”3* followed by the
intimately related subject of overweight, obesity
and physical activity, addressed in 3 articles
(27.7%).23%33 Two articles each were devoted to
the subjects of alcohol, drugs and other substanc-
es and of oral health (18.1%).3333 Lastly, we iden-
tified 2 articles devoted to cardiovascular diseases
and cancer (9% each).3%33 All the selected articles
were written in English.

Most of the research was conducted in universi-
ties. We also found articles produced by national
associations of specific diseases, like the study
conducted by Steinberger et al. in 2016%’ for the
American Heart Association (AHA).

When it came to the institution that sponsored
the selected studies, 9 of the total 11 were per-
formed in the context of programmes implement-
ed through the health care system. In 2 instanc-

Search results
(n=1697)

Reason for exclusion

LPubN\ed (n= 6)1 LCochrane (n= 5)1

Inclusion criteria (n = 1065)
Review (n = 544)
Free full text (n = 473)
Other (n=4)
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es,?829 the studies were carried out by Spanish
government agencies. Only 1 review?’ involved the
mixed participation of the public health and edu-
cation systems. Lastly, most of the reviews ana-
lysed experimental studies performed in the Unit-
ed States (72.7%), followed by studies conducted
in the United Kingdom (27.2%), with only 1 study
each conducted in Chile, South Africa, Australia
and Mexico.

We now proceed to a detailed analysis of the se-
lected studies (Table 3).

The study published by Mann et al. in 20173 ana-
lysed nutritional statistics from different countries
in the European Union and the United States. The
main aspect we would like to highlight is its sub-
stantial scope, which allowed it to support several
recommendations regarding the prevention of
overweight and obesity in children through in-
creasing the intake of whole grains. The study also
provides recommendations on the nutrient com-
position of the weekly diet, proposing consump-

tion of high amounts of whole grains combined
with fruits and vegetables.

The study conducted in Chile,*® the country with
the highest prevalence of obesity in the world
(24.6% in children aged 6-7 years) stands out be-
cause it focuses on the enactment of a law that
seeks to promote healthy nutrition. The authors
predict that policies aimed at reducing consump-
tion of sugars and increasing consumption of
healthy foods will achieve a decrease in the preva-
lence of obesity in upcoming years.

Another review? focuses on the change in the at-
titudes and behaviours of health professionals in
relation the prevention of chronic diseases in chil-
dren and adults. Thus, health professionals, along
with teachers, are considered the primary agents
of change in the early stages of life. Two studies
assessed the impact of multidisciplinary teams.
Weight loss programmes led by a dietitian or a
physician in collaboration with a dietitian can
achieve greater losses in adult patients compared

Table 3. Summary of selected and reviewed articles

Study Numberof | Poblacién Implementing Geographical setting | Area of interest
studies institution
Mann KD (2017) 11 studies General population Health care system | United Kingdom, 1
Italy, France, USA,
Singapore, Australia,
Ireland, Norway,
Sweden and Denmark
Corvalan C (2019) - General population Public Chile 1
administration
Singh P (2015) 18 studies General population Health care system | South Africa 6
Steinberger J (2016) Guideline Children Health care system | USA: American Heart | 10
Association
Flodgren G (2017) 12 studies Health professionals Health care system | United Kingdom, USA, | 7
Australia
Cohen JE (2016) 3 studies <21years Health care system | USA 6
Wolfenden L (2017) 27 studies General population Health care and USA 1,2,7
school systems
Gray-Burrows K (2017) | 111 studies | 0-5 years Health care system | United Kingdom 5
De Silva. (2016) 38studies | 0-18 years Health care system | USA 5
Singh A (2017) 27 studies 6-18 years School system USA 1,2,7
Gittelsohn J (2017) 10 General population Public USA, Mexico, Pacific 1
administration Islands
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with standard care. Shared care (between family
physicians, hospital-based physicians and dieti-
cians) seems to achieve little to no change in the
body mass index (BMI, a measure of the relation-
ship of height and weight) in children with obesity
compared to standard care.

Several articles advocate for training health pro-
fessionals and the development of guidelines for
the prevention of overweight and obesity in chil-
dren.®* Dietary recommendations for the preven-
tion of chronic diseases are also developed from
within the health care system, as is the case of a
study included in this review focused on the pre-
vention of childhood cancer.??

In 2017, Wolfenden et al. published a review of the
evidence on the impact of programmes based on
dietary interventions, daily physical activity, obe-
sity and tobacco and alcohol use.*® The impact of
these programs was reflected, for instance, in the
increase in the minutes devoted to preventive
practices (ranging from 26.6 to 54.9 minutes/
week). The authors concluded that the evidence on
school-based preventive services was of very poor
quality and that it was uncertain whether they
were effective in promoting healthy behaviours
and changing the attitudes of school staff. They
also suggested that these interventions may have
a high cost-benefit ratio.

Along the same lines, we also ought to mention
the review published by Singh et al. in 2017 of the
evidence on the impact of school policies on risk
factors for NCDs.?? School policies are effective in
preventing specific risk factors. The authors high-
lighted the reduction in sugar intake, although
they did not find changes in behaviour or biologi-
cal markers. None of the studies in this review pro-
vided data on long-term outcomes.

Another study that deserves attention is a 10-year
review of high-impact articles on the effects of so-
cial policies for the prevention of obesity and dia-
betes.? This review included a detailed analysis of
food consumption, the most frequently purchased
foods and even analysed evidence on cooking
methods and diet. The authors concluded the re-
view with alarming data regarding the increase of

obesity in regions with poor resources or frequent
changes in government, such as Mexico. This sug-
gests that the observed increase is related to the
unsustainability of healthy lifestyle changes and
the lack of access to healthy foods in these areas.

Studies in the field of oral health focused on inter-
ventions at 2 levels: intergenerational interven-
tions, from parents to children, and social interven-
tions.3*3> Some of the recommendations were, for
instance, to establish stricter sanctions in relation
to child restraint systems for road safety or child
abuse, as well as appropriate protocols for the
management of oral trauma in children. In relation
to future goals, the studies were clear on the need
of increasing the taxes imposed on sugary drinks,
limiting advertising of sugary foods to children and
adolescents and providing simplified dietary guide-
lines, including recommendations on sugar intake.

DISCUSSION

Research on the implementation of school-based
interventions for the prevention of chronic diseas-
es is no longer in the early stages.®® The subject
that predominates in this field in the prevention of
noncommunicable diseases, especially those that
are most prevalent, with performance of ran-
domised controlled clinical trials in search of effec-
tive interventions for the prevention of childhood
overweight and obesity, followed in frequency by
studies on oral health. Some of the studies includ-
ed in the analysed reviews described alternative
approaches to the treatment of certain diseases,
such as the use of virtual reality or videogames.3’

Schools can improve the health and academic per-
formance of students by creating opportunities to
practice healthy behaviours and creating a safe
and healthy environment inclusive of the family
and the community.®® Several studies conducted
in Chile and Spain have analysed the impact of
chronic diseases on the health-related quality of
life of children, evincing significant discrepancies
in the perceptions of patients and clinicians, espe-
cially in socio-affective aspects.?¥4°
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The development of any disease in a child poses a
significant challenge. If the disease is severe
enough to require hospitalization, the challenge
grows exponentially, as the child is introduced in a
new system, which is a new source of stressors
and struggles to add to the already existing ones.
In the case of chronic diseases, there are signifi-
cant changes in the daily life of patients that affect
wellbeing and quality of life and require coping
skills to adjust to the new situation. Anxiety, de-
pression and other forms of negative affect are
commonly observed in patients with chronic dis-
eases. The way that these negative emotions are
handled has an impact on the adjustment to the
disease.

There are two general patterns of emotion regula-
tion. One involves avoidance and inhibition of the
emotion, a maladaptive pattern that may result in
poorer outcomes. In contrast, awareness and ex-
pression of emotions may help adjust well to a
new situation. However, the experience of disease
may also affect emotion regulation. As survival im-
proves and medical knowledge progresses, the
prevalence of chronic diseases also increases. In
these cases, psychological adjustment to the new
situation is essential. Although most of the re-
search on the adjustment to chronic diseases have
focused on the psychological difficulties experi-
enced by patients, there are also studies that de-
scribe how patients manage to maintain positive
lifestyle habits.** Many patients adjust success-
fully to the changes imposed by a chronic condi-
tion.

Understanding the need for long-term adjustment
helps patients cope with limitations to activity.
This adaptation makes it possible to acknowledge
and manage the development of negative emo-
tions elicited by the disease and to use coping
skills to improve quality of life. Overcoming the
negative consequences of the disease may reap
additional benefits.

Thus, in addition to the approach at the school
level, as we noted early in this article, the develop-
ment of disease is intimately tied to family behav-
iour and the culture where the child grows up.
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There is evidence that factors at different levels
(family attitudes, ethnicity, legal framework, local
policies, etc) can contribute to achieving substan-
tial outcomes in the prevention of overweight and
obesity in the paediatric population.’® These stud-
ies suggest that this methodology could be ap-
plied to other diseases that affect children and
adolescents, such as alcohol, tobacco or drug use.

On the subject of diseases that are the target of
prevention programmes in children and adoles-
cents, the main area of interest is the prevention
and management of overweight and obesity, the
topic studied most frequently in Spain and abroad.
This is an important finding in comparison to the
study published by Davo et al. in 2008%¢ that ana-
lysed interventions for the prevention of chronic
diseases in school-age children implemented in
Spain between 1995 and 2005. Their study showed
that most prevention efforts at the time were
aimed at decreasing tobacco use in youth. This is
also evidence of the sharp increasing trends ob-
served in BMI, blood lipid levels and physical inac-
tivity in children and adolescents in the past dec-
ade.

Closing this subject, the WHO, in its indefatigable
work for the recognition, prevention and treat-
ment of NCDs, developed a Global Action Plan for
2013-2020* that considered the need for adapta-
tions taking into account the situation and public
health priorities of each region, and proposing
measures framed in six interconnected and mutu-
ally reinforcing objectives: i) international coopera-
tion; ii) country-led response; iii) risk factors; iv)
health care systems; v) research and vi) surveil-
lance. Based on data of the highest possible qual-
ity and the available scientific evidence, the Action
Plan offers member states a menu of options to
prevent and monitor NCDs that must be adapted
and integrated into existing public health and so-
cial welfare plans in consideration of the legal
framework, priorities and specific circumstances
of each country.

To obtain more information on the development of
different programmes for the prevention of NCDs
in children and adolescents, it would be necessary
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to carry out a broader investigation of programmes
implemented by regional and local authorities as
well as private initiatives using additional sources
besides scientific journals. We believe that a con-
stellation of interventions, as opposed to isolated
interventions, are required to achieve significant
changes in awareness in the general population.
An appropriate initial step would be to establish
measures for direct evaluation in the school and
primary care settings.

In conclusion, the implementation of direct and ef-
fective strategies stems from government institu-
tions and reaches the target population, in this
case children and adolescents, through the health
care and education systems. Science helps us de-
termine which ways are efficient to produce
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