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Abstract: Background: Lifestyle medicine utilizes therapeutic interventions to prevent,
treat, and reverse chronic diseases by promoting healthy habits. While extensively studied
in adults, its application in pediatrics remains underexplored. Given that many chronic
diseases originate in early life, establishing the foundations of Pediatric Lifestyle Medicine
is essential. Methods: This paper presents a comprehensive literature review and clini-
cal insights to assess the evidence supporting Pediatric Lifestyle Medicine and provide
age-appropriate, evidence-based guidelines for children and adolescents. Results: Pedi-
atric Lifestyle Medicine is an evidence-based healthcare discipline focused on promoting
and maintaining children’s health by encouraging healthy habits from an early age. This
approach prevents chronic diseases, supports physical and emotional well-being, and
fosters long-term quality of life. Findings show that applying its principles in childhood
can prevent obesity, improve mental health, and aid in disease management, while also
reducing the risk of adult-onset conditions and benefiting planetary health. Pediatric
Lifestyle Medicine is based on six pillars: preventive nutrition, physical activity, sleep,
stress management, positive social connections, and risk prevention, the last of which
includes toxin avoidance and other childhood-specific risks, such as accident prevention
and screen overuse. Conclusions: Pediatric Lifestyle Medicine provides a cost-effective,
evidence-based framework for improving childhood health and preventing chronic con-
ditions. Integrating these principles into pediatric care can foster lifelong health benefits,
emphasizing the need for further research and implementation in medical education.
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1. Introduction
Lifestyle medicine is a newly established specialty aimed at preventing, treating,

and often reversing lifestyle-related chronic diseases [1]. This approach combines six
different pillars in adults: a predominantly whole-food, plant-based diet, regular physical
activity, adequate sleep, stress management, healthy relationships, and avoidance of risky
substances [1,2]. Eighty percent of chronic non-communicable diseases are preventable
with lifestyle changes [3], including 70% of colon cancers, 70% of strokes, 80% of coronary
heart diseases, and 90% of type 2 diabetes [3]. The risk factors for the leading causes of
death worldwide are lifestyle-dependent [4]. However, most literature and training in
lifestyle medicine has focused on adults.

Children are now presenting lifestyle-related chronic conditions at a much younger
age, highlighting an urgent need for early lifestyle interventions [5]. By instilling healthy
habits from a younger age, we could have a much greater impact [6,7]. The creation of
pediatric lifestyle medicine is crucial because it allows for true primary prevention. It gives
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us the opportunity to significantly improve their quality of life, positively impact their
mental health and happiness, and establish the foundations of healthy habits. A pediatric
lifestyle medicine approach can even be adopted from pregnancy or pre-conception [8],
impacting epigenetics [9].

Pediatric lifestyle medicine is defined here as an evidence-based healthcare discipline
focused on promoting and maintaining children’s health by encouraging healthy habits
and behaviors from an early age. This approach aims to prevent chronic diseases from
childhood and instill a lifestyle that supports physical and emotional well-being, fostering
long-term quality of life (Figure 1).

Children 2025, 12, x FOR PEER REVIEW 2 of 25 
 

 

habits from a younger age, we could have a much greater impact [6,7]. The creation of 
pediatric lifestyle medicine is crucial because it allows for true primary prevention. It 
gives us the opportunity to significantly improve their quality of life, positively impact 
their mental health and happiness, and establish the foundations of healthy habits. A pe-
diatric lifestyle medicine approach can even be adopted from pregnancy or pre-concep-
tion [8], impacting epigenetics [9]. 

Pediatric lifestyle medicine is defined here as an evidence-based healthcare discipline 
focused on promoting and maintaining children’s health by encouraging healthy habits 
and behaviors from an early age. This approach aims to prevent chronic diseases from 
childhood and instill a lifestyle that supports physical and emotional well-being, fostering 
long-term quality of life (Figure 1). 

 

Figure 1. Pediatric lifestyle medicine to improve health in children. Pediatric lifestyle medicine 
is an evidence-based healthcare discipline focused on promoting and maintaining children’s 
health by encouraging healthy habits and behaviors from an early age. This approach aims to pre-
vent chronic diseases from childhood and instill a lifestyle that supports physical and emotional 
well-being, fostering long-term quality of life. 

2. Methods 
This study is a narrative review aimed at synthesizing the existing literature on pe-

diatric lifestyle medicine. A comprehensive search was conducted in PubMed using both 
MeSH terms and free-text keywords related to the fundamental pillars of lifestyle medi-
cine, including nutrition, physical activity, sleep, stress management, social connections, 
and the avoidance of risky behaviors and excessive screen time. Additionally, reference 
lists from relevant articles were reviewed to ensure a broad and representative selection 
of studies. This approach builds upon the well-established principles of adult lifestyle 
medicine, adapting and analyzing the available evidence specifically in pediatric popula-
tions to provide valuable insights into the role of lifestyle factors in pediatric health. 

Figure 1. Pediatric lifestyle medicine to improve health in children. Pediatric lifestyle medicine is
an evidence-based healthcare discipline focused on promoting and maintaining children’s health by
encouraging healthy habits and behaviors from an early age. This approach aims to prevent chronic
diseases from childhood and instill a lifestyle that supports physical and emotional well-being,
fostering long-term quality of life.

2. Methods
This study is a narrative review aimed at synthesizing the existing literature on

pediatric lifestyle medicine. A comprehensive search was conducted in PubMed using both
MeSH terms and free-text keywords related to the fundamental pillars of lifestyle medicine,
including nutrition, physical activity, sleep, stress management, social connections, and the
avoidance of risky behaviors and excessive screen time. Additionally, reference lists from
relevant articles were reviewed to ensure a broad and representative selection of studies.
This approach builds upon the well-established principles of adult lifestyle medicine,
adapting and analyzing the available evidence specifically in pediatric populations to
provide valuable insights into the role of lifestyle factors in pediatric health.
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3. The Relevance of Pediatric Lifestyle Medicine
3.1. Cardiovascular Health

When considering non-communicable chronic diseases, we generally think of older
adults, but studies show that these conditions start at a very early age [10]. Autopsies of
young, healthy individuals who died due to accidents reveal early signs of atherosclerosis.
A study of 300 autopsies of young men who died during war (mean age of 22 years)
showed that 77% had clear coronary signs of atherosclerosis [11]. Another study found
many autopsies with fatty streaks at 10 years of age, which were almost always present
after 20 years of age [12]. Fatty streaks are the initial phase of atherosclerosis plaque
that continues to develop into late adulthood. Another study indicates that the risk of
atherosclerosis depends on the number of unhealthy risk factors, exacerbated if they start
early in life [13].

Dyslipidemia has also increased and become quite common in the pediatric population,
with a current incidence between 13% and 20% [14]. The existing evidence indicates that
cardiovascular disease primary prevention should start during childhood and that general
health prevention should start even before pregnancy [13].

The same trend is observed with type 2 diabetes, traditionally recognized as an adult
disease but now rapidly increasing in the pediatric population, especially in Western and
upper-middle-income countries [15]. The incidence of type 2 diabetes increased from 3% in
1990 to 24% (per 100,000 children) in 2023 [16,17]. It is extremely important to develop new
strategies in lifestyle changes to prevent this in children.

3.2. Childhood Obesity

Childhood obesity is one of the main challenges in modern public health. It is as-
sociated with type 2 diabetes, cardiovascular disease, arthrosis, dyslipidemia, metabolic
syndrome, hypercholesterolemia, and others [18]. Adolescents with obesity have a 90%
probability of being overweight or obese at 35 years of age [19]. A current worldwide study
showed that among children and adolescents, obesity increased more than four times from
1990 to 2022, while the rates of underweight fell, making obesity the most common form of
malnutrition [20]. Currently, in the USA, 19.7% of children are obese [21].

Pediatrics has faced enormous public health challenges in recent decades, such as
combating malnutrition and infectious diseases. However, the scenario has drastically
changed, and so must our clinical and public health strategies.

A common perceived difficulty for families is that healthy food is more expensive.
A study on monthly grocery shopping showed that most of the family food budget is
spent on meat, bread, sugary drinks, and sweets [22]. Only 27.5% of children aged 2–12
eat legumes twice per week, 62.3% eat only one portion of fruits or vegetables per day,
30.7% eat fast food weekly, and 55.3% consume sugary drinks and juices daily [22]. They
compared the consumption of these products between the lowest and highest income
percentiles: legume consumption was even lower in the higher income population, sweet
and junk food consumption was the same across income percentiles, and sugary beverage
consumption was higher in the lower income population [22]. Another study revealed that
36% of children and adolescents in the USA consume fast food on any given day, with 11%
obtaining over 45% of their total daily calories from fast food [23]. This demonstrates that
education and healthy habits are essential for the entire population, irrespective of income.
Additionally, improving the availability of healthy whole plant-based foods—which studies
indicate are typically around 30% less expensive—could be beneficial [24].

Childhood obesity is a multifactorial problem; we currently live in an environment
designed to be obesogenic [25,26]. This starts from pregnancy through epigenetics and
continues during infancy, for example, early breastfeeding weaning (<4 months) and
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excessive protein intake during the first year of life [25]. We continue with a diet that is
generally low in legumes, fruits, and vegetables and high in ultra-processed food and junk
food, as well as high in carcinogens such as red meat and processed meat [25]. This is
followed by a stressful environment that promotes hypercaloric food consumption and a
sedentary lifestyle, high in screen usage and low in exercise. This lifestyle increases stress
and mental health problems, perpetuating the cycle of obesogenic factors [25].

Childhood obesity also impacts brain health. Studies show that obese adolescents
have decreased inhibitory functions [27] and hyperresponsivity to food rewards and hy-
poresponsivity to cognitive control circuits during food-related tasks [28]. This can affect
how efficiently we control overeating and obesity in an obesogenic environment [27].

However, it is important to highlight that children should not be put on diets. We need
to prescribe family lifestyle changes. Diets during childhood are associated with increased
eating disorders [29]. Pediatric lifestyle interventions should focus on healthier habits and
better health outcomes, not on weight. Parents should act as the frontal lobe of children
before they fully develop it, helping them make good decisions. It is better to offer a child
a variety of fruits (allowing for independent choices) than to choose between fruits, fries,
and sugary beverages. This will later become a natural decision for them. Our main tools
in pediatric lifestyle medicine are to improve family habits by incorporating more whole
foods and managing the family environment.

3.3. Mental Health

Mental health is a crucial component of child and adolescent development, and
growing research highlights its connection to lifestyle factors such as physical activity,
nutrition, and sleep. Disorders like anxiety, depression, and emotional and behavioral
problems have increased significantly over the past decades, affecting a considerable
proportion of the pediatric population [30]. Lifestyle-based interventions, including regular
physical activity, a balanced diet, and adequate sleep, have demonstrated positive effects in
reducing symptoms of anxiety and depression in children and adolescents [31]. As a result,
international guidelines now recommend these interventions as first-line treatments [32].

For example, a study examining the relationship between modifiable lifestyle behav-
iors and mental health in 6640 early adolescents found that meeting the recommendation of
one hour of daily exercise was associated with approximately a 35% reduction in depression
scores [33]. Similarly, sleeping 9–10 h per night was linked to a 60% lower depression
score, while limiting screen time to less than one hour per day was associated with nearly a
60% reduction in depression scores [33]. Another prospective study of 3436 children aged
10 to 11 years evaluated the impact of adhering to nine lifestyle recommendations [34]. Chil-
dren who met 7–9 recommendations had 56% fewer mental health consultations compared
to those who met only 1–3 recommendations [34], with each additional recommendation
met reducing mental health visits by 15% [34]. These interventions, as part of a com-
prehensive pediatric lifestyle medicine approach, play a key role in the prevention and
management of mental health disorders in childhood and adolescence.

3.4. Asthma

Other diseases presenting during childhood that can be significantly impacted by
lifestyle medicine include asthma. The prevalence of asthma has increased in recent decades,
with an average of 9.5% in recent years [35,36], and there are several environmental and
dietary risk factors associated with this [37]. The Western diet has been associated with an
increased incidence of asthma [38,39]. A recent meta-analysis also showed an association
between soft drink consumption and asthma in children [40]. Children with asthma
consume higher amounts of fats and less fiber than children without asthma [38]. Higher
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fruit and vegetable consumption may reduce the risk of developing asthma [37]. In children
with asthma, the elimination of dairy and eggs for 8 weeks improved 22% of lung function
versus 0.6% in controls [41]. A Western diet has been associated with higher eosinophilia
and lower forced expiratory volume [38], while a plant-based diet rich in whole grains and
legumes has shown a reduction in the risk of asthma in children [37,42].

3.5. Constipation

Another common lifestyle health complication that has increased in children is consti-
pation, with a current incidence of 32% [43]. Constipation has been associated with low
fiber intake, low water consumption, a sedentary lifestyle, and regular consumption of fried
foods [43]. Dairy intolerance, increasingly common in the world, is often associated with
diarrhea but also has a significant association with constipation [44]. In an RCT involving
children with constipation, replacing cow’s milk with soy milk resulted in a 68% response,
with resolution of anal fissures and pain, while none of the children receiving cow’s milk
had a response [44]. Children with a positive response more frequently had coexisting
rhinitis, dermatitis, bronchospasm, and erythema, which can all be symptoms associated
with cow’s milk intolerance [44]. A soy milk replacement can be a great alternative, as it is
supplemented with calcium.

4. What Tools Do We Have in Pediatric Lifestyle Medicine?
Lifestyle medicine focuses on changing habits and improving health through coaching.

In pediatric lifestyle medicine, coaching should always target family habits. Therefore,
we need to assess several factors before starting coaching. First, it is important to have a
clear reason for the consultation. Are they consulting to improve family habits, because
the child is having trouble at school, or due to childhood obesity or a specific disease? The
reason will guide us on which pillar to start working on. Secondly, it is also important to
know who decided to seek consultation. Are the parents aligned? Is the child or adolescent
involved in the motivation or reluctant to make any changes?

To better understand this, we can assess the stages of behavioral change in the family
using the transtheoretical model of health. This model consists of six stages of change:
precontemplation, contemplation, preparation, action, maintenance, and recurrence [45]. In
the early stages of precontemplation and contemplation, the focus should be primarily on
education. Practical advice becomes more relevant when individuals reach the preparation
phase, where they intend to take action.

For pediatric lifestyle medicine, I propose a family transtheoretical model of health to
evaluate the stage each family member is in and work on synchronizing their progress. By
doing so, we can guide the family toward the action phase and subsequently concentrate
on coaching. If family members are at different stages of behavior change, we can priori-
tize education and provide small actionable steps to those ready for change, potentially
motivating the rest of the family.

The age of the child is also highly relevant. In young children, coaching is primarily
directed at the parents. In adolescence, we need to involve the teenagers themselves,
directing the coaching to them while ensuring support from the parents, especially if the
parents are in the precontemplation or contemplation phases. Parents in these early stages
might fail to support a motivated adolescent effectively without fostering an environment
that supports family-wide improvement. This can also happen, for example, when an
adolescent wants to adopt a plant-based diet and the parents oppose it. In such cases,
coaching should focus on educating the parents and providing practical support to the
adolescent. Finally, we need to be prepared to adjust our recommendations and support
materials based on the child’s age.
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Similar to adult lifestyle medicine, pediatric lifestyle medicine can also employ SMART
goals [46]. This involves making recommendations that are Specific, Measurable, Attain-
able, Relevant, and Time-bound, as well as evidence-based, strategic, and tailored to the
patient [46]. For example, setting a goal to incorporate three fruits into daily snacks for one
month. The number of changes will depend on the stage of behavior change as well as the
family’s motivations and needs. Starting with small, achievable changes often motivates
families as they incorporate these changes. We can then continue to add more as family
habits evolve and they feel capable of more changes. We always need to have a plan for
remission and encourage families to continue their follow-ups even if they do not achieve
a goal.

Finally, when making recommendations, I suggest prioritizing positive interventions
over negative ones. The objective is to propose habit changes that feel positive, such as
“increase the number of fruits you eat every day”, rather than negative instructions like
“do not eat any sweets or junk food”. The idea of positive psychological interventions [47]
is that they will likely result in a reduction in junk food and sweets without generating
feelings of restriction and stress. This approach differs from conventional methodology and
can improve adherence. Another important point is that restrictive diets during childhood
and adolescence (often implemented through negative instructions) have been associated
with an increase in eating disorders and even opposite effects regarding weight gain [48,49].

5. The Six Pillars in Pediatric Lifestyle Medicine Evidence
and Recommendations
5.1. Preventive Nutrition

Preventive nutrition involves a diet that not only meets nutritional requirements but
also includes foods that provide short- and long-term health benefits by reducing the
risk of diseases and long-term mortality. A key distinction in this approach to pediatric
nutrition is that it moves beyond simply meeting basic nutrient requirements, particularly
for protein and calcium, to emphasizing the long-term health benefits of dietary choices.
A meta-analysis examined the long-term impact of different food groups on overall mor-
tality [50]. It showed that legumes, whole grains, fruits, vegetables, seeds, and fish are
associated with lower mortality, while red and processed meats and sugary drinks are
strongly associated with higher mortality in a dose-dependent manner [50]. Addition-
ally, refined grains, eggs, and dairy, after approximately one serving per day, were also
associated with higher mortality [50]. The WHO has also classified red and processed
meats as group 1 and 2 carcinogens, respectively, indicating strong and probable evidence
of carcinogenicity [51].

Mediterranean and plant-based diets have consistently been shown to reduce mortality
and positively impact health [52]. The PREDIMED study demonstrated that a Mediter-
ranean diet significantly reduces mortality from all causes and cardiovascular diseases [53],
but a completely plant-based diet has been associated with an even greater reduction in
mortality risk in the same population [54]. A whole-food plant-based diet has been linked
to a lower incidence of ischemic heart disease, type 2 diabetes, hypertension, cancer, and
obesity [55]. This is largely attributed to its lower intake of saturated fats and higher intake
of nutrient-dense, fiber-rich foods such as vegetables, fruits, whole grains, legumes, soy
products, nuts, and seeds, which provide essential phytochemicals and antioxidants. As a
result, a plant-based diet lowers cholesterol, improves serum glucose control, and reduces
chronic disease [55]. Given these benefits, several leading medical organizations, including
the American College of Lifestyle Medicine, have endorsed a predominantly plant-based
diet [1,56], as well as the U.S. dietary guidelines for diabetes [57], cardiovascular preven-
tion [58], and cancer [59].
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What about children? In pediatric nutrition, recommendations vary more significantly
between organizations compared to adult guidelines. There is a general consensus on the
importance of incorporating abundant fruits, vegetables, seeds, whole grains, and legumes
into children’s diets, as well as reducing ultra-processed foods. However, guidelines differ
regarding the inclusion and amounts of dairy products, white meats, and red and processed
meats. For instance, some organizations advocate for the consumption of dairy and lean
meats as part of a balanced diet, while others recommend limiting or avoiding red and
processed meats due to associated health risks. For example, the Harvard Healthy Eating
Plate promotes increasing legumes, whole grains, fruits, and vegetables while limiting red
meats and avoiding processed meats [60], which aligns with recommendations from the
American Heart Association’s pediatric guidelines [61]. Also, the EAT-Lancet Commission
recommends a plant-forward diet rich in whole grains, legumes, fruits, vegetables, nuts,
and unsaturated fats, with limited and optional animal-source foods, refined grains, added
sugars, and ultra-processed foods to promote both human and planetary health [62].
Similarly, a Mediterranean diet pattern has also shown benefits in infancy [63–65], but
smaller fish, which have lower mercury levels, are safer, particularly for pregnant women
and young children [66,67].

Given the variations between guidelines across different countries, it is essential
to consider these recommendations from a preventive nutrition and planetary health
perspective, aiming to establish early-life dietary patterns that reduce the risk of chronic
diseases later on.

As we observed in adult lifestyle medicine, the primary nutrition recommendation,
backed by strong scientific evidence for disease prevention and mortality reduction, is a
plant-based diet. What would happen if children and adolescents adopted this diet? After
reviewing the available evidence, the Academy of Nutrition and Dietetics has stated that a
well-planned plant-based diet is appropriate at all stages of life, including pregnancy and
childhood [55]. Plant-based diets only need to be appropriately planned and supplemented
with vitamin B12 [55]. In summary, when considering preventive nutrition, pediatric
lifestyle medicine recommends a shift towards increasing whole plant-based foods and
decreasing sugar, ultra-processed food, and red and processed meat; any step in this
direction will have a positive health impact (Figure 2) [7,8].

5.1.1. What Constitutes an Appropriately Planned Diet?

A well-planned diet is essential regardless of dietary pattern, as both omnivorous and
plant-based diets can lead to nutrient deficiencies if not properly structured [68]. To achieve
a balance between the different nutrients, a third of the daily food intake should contain
grains, preferably whole grains (such as rice, quinoa, potatoes, and pasta). Another third
should include protein sources (such as legumes, tofu, and soy, with optional lean animal
proteins such as fish or chicken), and the remaining third should consist of fruits and
vegetables, plus some healthy fats (seeds, olive oil, etc.), accompanied by plenty of water
and soy or low-fat cow’s milk (Figure 2) [55,69,70]. Any shift towards a more plant-based
or mediterranean diet will contribute to improved general health and the prevention of
long-term chronic diseases. To define a diet as appropriately planned, four key additional
considerations should be addressed [69,71,72].
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Figure 2. Preventive nutrition in Pediatric Lifestyle Medicine. * This figure illustrates the core
principles of preventive nutrition in Pediatric Lifestyle Medicine, emphasizing an increase in whole
plant-based foods (such as legumes, whole grains, fruits, vegetables, seeds, and water) and a reduction
in ultra-processed foods, sugar, red and processed meats, sweeteners, and sugary drinks. A balanced
diet should consist of approximately one-third grains (preferably whole grains, such as rice, quinoa,
potatoes, and pasta), one-third protein sources (including legumes, tofu, and soy, with optional
lean animal proteins such as fish or chicken), and one-third fruits and vegetables, complemented
by healthy fats (such as seeds and olive oil) and adequate hydration depending on age (breast milk,
water, soy milk, or low-fat cow’s milk). The risk prevention component of Pediatric Lifestyle Medicine
also includes key nutrient considerations, such as supplementation of vitamin B12, vitamin D, and
omega-3 fatty acids, based on individual dietary patterns. Any shift towards a more plant-based or
mediterranean diet contributes to better overall health and long-term chronic disease prevention.

5.1.2. Variety and Quantity of Whole Plant-Based Foods

The diet should include a wide variety of minimally processed whole plant-based
foods. This includes diverse legumes, grains, vegetables, fruits, and seeds. Special attention
should be given to fiber intake in infants starting supplementary feeding; initially, white
grains, which are easier to digest, may be preferable. As the child progresses to a wider
range of foods and sufficient caloric intake, there should be no restrictions on fiber.
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5.1.3. Careful Selection of Vegetable Fats

Prioritize sources of omega-3 fatty acids and monounsaturated oils, while avoiding
trans fats and tropical oils such as coconut, palm, and palm kernel oils. In early infancy and
childhood, it is important to ensure sufficient caloric intake, so vegetable fats should not be
restricted. It is important to aim for sufficient omega-3 intake through the diet, primarily
from seeds like chia seeds, flaxseeds, and nuts or fish. In infants under 6 months, omega-
3 is obtained through breast milk, and all mothers are recommended to take omega-3
supplementation regardless of their diet. Between 6 and 12 months, introduce ½ tablespoon
of flaxseed oil or ground flaxseeds or chia per day, and for children over 1 year, 1 tablespoon
of ground flaxseeds or chia seeds per day is recommended. These nutrients are better
absorbed when consumed in ground form or as oil [73]. If the frequency of these foods is
insufficient, omega-3 supplementation should be considered, either from microalgae or
fish sources.

5.1.4. Vitamin B12 Supplementation

Up to a quarter of the overall population has subclinical vitamin B12 deficiency, re-
gardless of diet [74]. Children on a primarily plant-based diet—including flexitarians,
pescatarians, vegetarians, and vegans—should always receive vitamin B12 supplemen-
tation. Children on an omnivorous diet should receive it if their blood levels are low in
routine controls. The dosage depends on age and B12 levels, which should be monitored
to ensure they are adequate. Initially, normal B12 levels were considered to be above
211 pg/mL (156 pmol/L). However, recent studies have shown that functional deficits can
still be quite frequent even at levels above this threshold [75]. To detect such deficits, mea-
suring homocysteine levels is recommended (with normal levels being <10 µmol/L). [75]
Since homocysteine testing may not always be available or may be costly, if homocysteine
measurements are not feasible, B12 levels above 488 pg/mL (360 pmol/L) are now used
as an alternative criterion, as this level has a 99% sensitivity for excluding functional defi-
ciencies [76,77]. If the mother is adequately supplemented and the infant’s B12 levels are
normal, supplementation should begin with 12 mcg at 6 months, and increase to 25 mcg at
4 years and 50 mcg after 8 years [69,77]. Biweekly doses are also available (Table 1). For
lower levels, a loading dose may be required based on the level and age [77].

Table 1. Oral vitamin B12 supplementation in loading or maintenance doses according to age.

Loading Dose Maintenance Dose

B12 Below 75 pmol/L
(100 pg/mL)

B12 Between 75 and
150 pmol/L

(100–200 pg/mL)

B12 Between 150 and
220 pmol/L

(200–300 pg/mL)

B12 Between 220 and
360 pmol/L

(300–480 pg/mL)

Normal Levels >
360 pmol/L

(>480 pg/mL)

Adults, pregnancy
and lactation

1000 mcg per day for
4 months

1000 mcg per day for
3 months

1000 mcg per day for
2 months

1000 mcg per day for
1 month

50 mcg per day or
1000 mcg twice

per week

6 months to 3 years
12 mcg 3 times per

day or 250 mcg once
per day for 4 months

12 mcg 3 times per
day or 250 mcg once
per day for 3 months

12 mcg 3 times per
day or 250 mcg once
per day for 2 months

12 mcg 3 times per
day or 250 mcg once
per day for 1 month

12 mcg per day (or
250 mcg twice per

week if better
adherence)

4–10 years 500 mcg per day for
4 months

500 mcg per day for
3 months

500 mcg per day
for 2 months

500 mcg per day for
1 month

24 mcg per day (or
500 mcg twice per

week if better
adherence)

Over 11 years 1000 mcg per day for
4 months

1000 mcg per day for
3 months

1000 mcg per day for
2 months

1000 mcg per day for
1 month

50 mcg per day or
1000 mcg twice

per week

Table translated with permission from Marina Gaínza-Lein, Medicina del estilo de vida infantil: una propuesta
ante nuevos desafíos en salud pediátrica. Pediatría en Red 6 [77].
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5.1.5. Adequate Calcium Intake

Cow’s milk is one of many calcium sources and does not always ensure better bone
health [78]. It is important to ensure sufficient calcium intake from plant-based sources
such as broccoli, kale, sesame/tahini, legumes, and whole grains. Additional calcium
intake can also be obtained from fortified plant-based or animal-based milks, with soy milk
being the preferred plant-based choice due to its higher protein content [79]. Adequate
vitamin D is also crucial, as no diet alone provides sufficient vitamin D. Supplementation
should be adjusted based on geographic latitude, starting with 600–800 IU per day during
infancy, and increased if there is a deficiency [69]. In the absence of lactation, modified
infant formulas are safe alternatives, including soy or rice-based formulas [80].

5.2. Physical Activity

Physical activity is crucial for health. For adults, the recommended amount is 150
to 300 min of moderate activity per week or 75 to 150 min of vigorous activity [81]. This
level of activity is associated with reduced mortality from cardiovascular disease and other
causes [82].

In pediatrics, physical activity is linked to numerous health benefits, including im-
proved cardiorespiratory and muscular function, reduced obesity, better blood pressure,
lipid profiles, glucose regulation, insulin sensitivity, enhanced bone health, cognitive
function, academic performance, and lower rates of depression [81,83–85]. Conversely, a
sedentary lifestyle is associated with negative health outcomes in children and adolescents,
regardless of their participation in physical activity [81]. Sedentary behavior correlates
with lower well-being and quality of life [84,86], increased adiposity, higher levels of de-
pression [87,88], and poorer laboratory parameters such as glucose, insulin, cholesterol,
and triglycerides [89]. Long-term sedentary behavior also contributes to increased risks
of cardiovascular diseases, diabetes, cancer, and overall mortality [90,91]. Additionally,
excessive screen time combined with a sedentary lifestyle is associated with poorer sleep
quality [92] and diminished social and behavioral skills [84].

Based on this evidence, current recommendations advocate for daily physical activity
and the reduction in sedentary behavior [81,93]. Recent studies on strength training suggest
that with proper supervision, strength exercises improve muscle strength, bone density,
and academic and sports performance, reduce injury risk, and enhance motor skills and
cardiovascular outcomes, without hindering growth [94,95].

Pediatric lifestyle medicine should promote physical activity from infancy through
adolescence. According to WHO recommendations, infants under 1 year should engage
in interactive floor-based play throughout the day, including at least 30 min of prone
(tummy) time while awake, and should not be restrained (e.g., in chairs or strollers) for
more than an hour at a time. Children aged 1 to 2 years should have at least 3 h of varied
physical activity daily, including moderate- to vigorous-intensity movement, while also
minimizing sedentary time and limiting restraint in car seats or chairs to no more than
one hour at a time. For children aged 3 to 4 years, these 3 h of activity should include at
least 60 min of moderate- to vigorous-intensity exercise. From age 5 onward, children and
adolescents should participate in at least 1 h of moderate- to vigorous-intensity activity
daily, incorporating vigorous aerobic exercise and muscle- and bone-strengthening activities
at least three times per week, while also reducing sedentary time (Figure 3) [81,93].
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Figure 3. Physical activity recommendations in Pediatric Lifestyle Medicine. This figure outlines
Pediatric Lifestyle Medicine recommendations for physical activity across different pediatric age
groups. Infants (<1 year) should engage in interactive floor-based play throughout the day, including
at least 30 min of prone (tummy) time while awake, with restrained time (e.g., in strollers or chairs)
limited to one hour at a time. Children aged 1–2 years should accumulate at least 180 min of varied
physical activity per day at any intensity while minimizing sedentary behavior and restrained time.
Children aged 3–4 years should also achieve 180 min of total activity daily, including at least 60 min
of moderate- to vigorous-intensity exercise daily. From age 5 to 17 years, children and adolescents
should engage in at least 60 min of moderate- to vigorous-intensity activity daily, incorporating
vigorous aerobic exercise and muscle- and bone-strengthening activities at least three times per week.

5.3. Sleep

Sleep is vitally important for overall health, particularly during childhood. It plays a
critical role in neurodevelopment, neurocognitive and emotional health, general well-being,
and quality of life [96]. Sleep also interacts with chrono-nutrition, as hormones such as
melatonin, insulin, and ghrelin are regulated during sleep. For instance, late eating in
children is associated with increased obesity, higher fat percentages, later breakfasts with
fewer calories, and reduced sleep duration [97].

To promote healthy sleep, aim for adequate duration, quality, timing, and regular-
ity [98]. Pediatric lifestyle medicine should emphasize good sleep hygiene, including a
consistent routine, a dark and safe sleep environment, a comfortable sleep space, limited
screen exposure, avoidance of stimulating drinks, and refraining from intense physical
activity and large meals close to bedtime (Figure 4) [99,100]. Evaluations of sleep should
include the total amount of sleep and daytime naps, which should be phased out after 4–5
years of age [98].
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Figure 4. Sleep recommendations in Pediatric Lifestyle Medicine. Good sleep hygiene involves
establishing a consistent bedtime routine, creating a dark and safe sleep environment, and ensuring
a comfortable sleeping space. Positive sleep practices include brushing teeth, reading before bed,
maintaining a regular daily routine, and listening to soothing music. Conversely, certain behaviors
should be avoided, such as screen exposure within an hour before sleep, consuming stimulants like
sodas and coffee, engaging in vigorous physical activity within two hours of bedtime, and eating
large meals or sugary foods close to sleep time. Recommended sleep durations by age group are
also outlined.

5.4. Stress Management

Stress management is essential for quality of life and mental health, particularly in
light of pediatric mortality rates. Suicide is one of the leading causes of death among
children and adolescents worldwide [101,102]. Effective strategies for improving pediatric
mental health need to consider relevant risk factors such as exposure to violence, lack
of social and family support, socioeconomic difficulties, and academic stress [103]. A
multidisciplinary approach and access to various mental health professionals are crucial.

For adults, mindfulness is highly recommended. In children and adolescents, mind-
fulness interventions in schools have shown positive effects on cognitive performance,
stress resilience, and psychological symptoms [104,105]. However, incorporating mindful-
ness in adolescence can be challenging, and results and methodologies may be inconsis-
tent [106,107]. In pediatric care, alongside mindfulness, consider the importance of play-
time, reducing screen time, engaging with nature, and participating in sports [105,108–112].
Play promotes social–emotional and cognitive development, self-regulation, better exec-
utive functions, and a more socially adaptive brain while reducing stress [113]. Pediatric
lifestyle medicine should closely monitor mental health and its risk factors, implementing
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strategies that foster healthy habits, playtime, mindfulness (if desired), physical health, and
positive mental health practices within the family (Figure 5).
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Figure 5. Stress management in Pediatric Lifestyle Medicine. Effective strategies include mindful-
ness practices, engaging in hobbies (such as reading, music, playtime, social activities, and creative
arts), and prioritizing physical health through exercise, sleep, and nutrition. Additionally, fostering
positive mental health habits within the family is crucial. Key practices involve encouraging open
communication about feelings, teaching problem-solving skills, providing a stable and supportive
home environment, and promoting autonomy and resilience. Incorporating playtime, reducing screen
exposure, engaging with nature, and participating in sports further enhances emotional regulation,
cognitive development, and stress reduction.

Supportive and consistent parenting is also essential for children’s mental well-being
and resilience [114]. Warm, responsive positive parenting fosters emotional regulation,
while open communication helps children express their thoughts and develop problem-
solving skills [115]. A positive home environment that includes parental emotional warmth
and support enhances self-esteem and motivation, while encouraging autonomy builds
confidence and independence [116,117]. A healthy attachment relationship, teaching coping
strategies and allowing children to face manageable challenges strengthens resilience,
helping them navigate stress more effectively [117–119]. Integrating these strategies into
pediatric lifestyle medicine can significantly enhance both physical and emotional health.

5.5. Healthy Relationships

Research highlights the positive impact of strong social bonds on both physical and
mental well-being. For example, the long-term Harvard study on happiness, which began
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in 1938, found that supportive and nurturing social relationships significantly contribute
to overall happiness, life satisfaction, and physical health [120]. Additional studies have
shown that strong social connections are associated with increased life expectancy [121].

In pediatrics, adverse childhood experiences (ACEs) have a profound impact on health
and well-being. ACEs include neglect (emotional or physical), different forms of abuse
(emotional, physical, and sexual), and household challenges (domestic violence, substance
abuse, mental illness, parental divorce, incarceration, etc.) [122,123]. Multiple ACEs are
associated with higher risks of mental health disorders, substance abuse, and physical
health problems such as cardiovascular disease, diabetes, and liver disease [122,123]. A
meta-analysis found that six out of ten adults report experiencing at least one ACE during
childhood, and one in six report exposure to four or more ACEs [124]. ACE exposure
correlates with increased risks of mental health issues, substance abuse, cancer, heart
disease, respiratory disease, risky behaviors, and self-directed violence [123].

Proactive measures are crucial, emphasizing early interdisciplinary interventions.
Efforts should focus on fostering healthy peer relationships, positive parenting practices,
emotional expression, setting clear boundaries, and preventing childhood adversities and
bullying incidents [125,126] (Figure 6).
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Figure 6. Positive social connections in Pediatric Lifestyle Medicine. This figure highlights key
Pediatric Lifestyle Medicine strategies for fostering healthy relationships and preventing adverse
childhood experiences. Encouraging positive peer and family interactions, respectful parenting, and
clear boundary-setting supports emotional well-being. Monitoring bullying, school difficulties, and
mental health challenges is essential. Preventing neglect, abuse, and household adversities helps
reduce long-term health risks.
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5.6. Risk Prevention

In adult lifestyle medicine, the sixth pillar focuses on the cessation of substances such
as tobacco, alcohol, and drugs, which is also crucial for adolescents [127]. However, in
childhood, it can also include other relevant risk behaviors that are particularly significant in
childhood, including excessive screen time, safety and accident prevention, and preventive
immunization strategies. High rates of smoking, alcohol, and drug use are prevalent
among adolescents, with initiation of substance use occurring at progressively younger
ages, typically around 12–14 years [128,129]. Such use adversely affects brain development,
leading to impaired planning, judgment, memory loss, and a lower IQ [130]. Therefore,
pediatric lifestyle medicine should include regular screening for substance use, particularly
during adolescence.

Another important aspect of this pillar is the prevention of accidents and accidental
poisoning, significant contributors to infant mortality [131]. This includes using appropriate
child restraint systems in vehicles to protect children in traffic accidents [132], which are
the leading cause of death for children and youth over 4 years old in the United States [133],
as well as preventing exposure to violence and injuries and sexual risk behaviors [127]
(Figure 7).

In childhood, excessive screen exposure is another critical concern that can be pre-
vented. Prolonged screen time has been associated with numerous health issues, including
mental health disorders, sleep disturbances, obesity, headaches, and negative effects on
neurodevelopment, attention, language acquisition, behavior, and socio-emotional and
cognitive development [134–136]. The frontal lobe, which controls reflection, judgment,
analysis, and behavior, matures later in life, around the twenties, making self-regulation
more challenging for children. Screen exposure, especially to interactive and rewarding
content, can activate the brain’s reward system, releasing dopamine—a neurotransmitter
linked to pleasure and reward—which may reinforce the behavior and potentially lead
to addiction [137,138]. Guidelines recommend avoiding screens entirely for infants under
2 years old, limiting screen time to one hour per day for toddlers aged 2–4 years, and
capping it at two hours per day for children aged 5–17 years [93,136]. Recent guidelines
even recommend avoiding screen exposure in children under 6 years of age a [139]. Addi-
tionally, content should be monitored, and screen use should not coincide with meal times
or bedtime [93,136] (Figure 7).

Finally, within this pillar of risk prevention, childhood immunization plays a crucial
role in safeguarding health and preventing disease. Vaccination not only reduces morbidity
and mortality from different diseases but also contributes to better long-term health out-
comes, reinforcing the importance of a comprehensive public health approach [140,141].
Integrating immunization strategies with lifestyle medicine interventions may offer a syn-
ergistic effect, reducing the burden of both infectious and non-communicable diseases
in childhood.
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Figure 7. Risk prevention in Pediatric Lifestyle Medicine. * This pillar extends beyond substance
cessation to include limiting sedentary screen time, accident prevention, safe storage of hazardous
substances, and immunization strategies. Screen time recommendations suggest avoiding screens
entirely for children under 2 years, limiting exposure to one hour daily for ages 2–4, and two hours
daily for ages 5–17, while prioritizing outdoor activities and supervised content consumption. Toxin
avoidance includes safe storage of chemicals, preventing accidental poisoning, reducing exposure
to secondhand smoke, and preventing the consumption of alcohol, cigarettes and drugs. Accident
prevention emphasizes the proper use of child restraint systems in vehicles and reducing exposure to
violence and high-risk behaviors. Immunization remains a relevant component of disease prevention,
contributing to reduced morbidity and long-term health benefits.

6. Pediatric Lifestyle Medicine in Everyday Practice
Pediatric Lifestyle Medicine has the potential to significantly improve health and

quality of life. In a context where chronic diseases are diminishing lifespan and resources
are primarily invested in complex treatments, pediatric lifestyle medicine offers a cost-
effective alternative for the prevention and reversal of these conditions. Additionally,
with the ongoing climate crisis impacting the health of future generations, there is a
responsibility to prioritize planetary health. The EAT-Lancet Commission concluded that
a more plant-based diet could prevent 19–24% of deaths while also enhancing planetary
health [62].

These pillars can be effectively incorporated into everyday pediatric clinical practice.
Understanding the evidence and importance of these pillars empowers us to prioritize
interventions appropriately. Although it may not be feasible to address all areas with every
family and child, adjustments can be made based on the reason for consultation and the
family’s readiness to change. By proactively identifying and addressing these health pillars
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during routine check-ups, we can improve overall well-being and mitigate disease risks in
both the short and long term. Engaging children, adolescents, and their families in setting
goals for lifestyle improvements and making achievable changes is crucial.

Integrating pediatric lifestyle medicine into existing pediatric care models is essential
for optimizing preventive healthcare and improving long-term health outcomes. A recent
study demonstrated the feasibility of incorporating lifestyle interventions into clinical
practice by including both adults and adolescents over 14 years old, highlighting the
potential for broader implementation across age groups [142]. Future efforts should focus on
developing interdisciplinary frameworks that ensure accessibility and sustainability within
different healthcare settings, adapting strategies to effectively reach younger pediatric
populations. However, this can also face several challenges. A major barrier is the lack of
formal training among healthcare providers, which limits their ability to effectively counsel
families on lifestyle interventions. To address this, medical education programs should
incorporate lifestyle medicine curricula, ensuring that pediatricians and other healthcare
professionals are equipped with the necessary knowledge and skills.

Another significant challenge is time constraints in clinical practice, which often prior-
itize acute care over preventive strategies. Implementing structured screening tools and
brief counseling models can help integrate lifestyle discussions into routine visits with-
out significantly increasing consultation time. Additionally, referrals to multidisciplinary
pediatric lifestyle medicine teams functioning outside of acute care settings can provide
opportunities for more in-depth counseling, including group and family consultations. It is
also essential to consider the long-term cost-effectiveness of this approach, as preventive
strategies, despite requiring more time initially, can ultimately reduce healthcare costs by
decreasing the burden of chronic diseases.

Additionally, socioeconomic and cultural factors can impact families’ ability to adopt
healthy behaviors. Strategies such as community-based programs, policy initiatives, and
the use of digital health tools can enhance accessibility and provide ongoing support for
families in diverse settings. By addressing these barriers, pediatric lifestyle medicine can be
more effectively implemented, leading to improved long-term health outcomes for children.

Future research in pediatric lifestyle medicine could focus on examining the short-
and long-term outcomes of lifestyle interventions, particularly as they relate to long-term
health trajectories extending into adulthood. It is also crucial to explore which strategies
are most effective in promoting behavior change in children and families, with a particular
emphasis on utilizing coaching tools—an area where current research is primarily focused
on adults. Additionally, further investigation is needed into how pediatric lifestyle factors
intersect with translational science as well as the implications of socio-cultural factors for
improving the implementation of lifestyle changes at public and systemic levels.

This paper reviews the fundamentals of pediatric lifestyle medicine and offers rec-
ommendations for each pillar based on pediatric evidence. Further expertise in this areas
can be gained through specialized training programs, such as the first Pediatric Lifestyle
Medicine Certification, which commenced in 2024 [143].

7. Conclusions
Pediatric lifestyle medicine is an emerging field grounded in scientific evidence, de-

signed to prevent, manage, and address diseases in children and adolescents influenced
by lifestyle habits. By employing a multidisciplinary approach and involving families,
this field adapts to the evolving landscape of pediatric health, where the main causes of
morbidity and mortality have shifted in recent years. Embracing this approach allows
for the development of innovative strategies and tools to effectively address the current
challenges in pediatric care.
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