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Abstract: The scientific discourse on vegan diets for children and adolescents primarily involves
referencing position statement papers from different scientific and professional organizations, in-
cluding paediatric associations. Over the past two decades, specialized associations have issued
official statements and published position papers about adopting well-designed vegan diets during
crucial life stages, including pregnancy and lactation, infancy, and childhood. A subset of these
associations firmly supports the notion that a well-designed vegan diet can indeed be healthy and
support normal growth and development during particularly delicate life stages, emphasizing careful
planning, vitamin B12 supplementation, and regular supervised medical and dietetics oversight. In
contrast, specific paediatric associations caution against vegan diets for children and adolescents,
citing potential harm and the lack of adequate substantiation. These criticisms in position papers
frequently point to lower-quality studies and/or outdated studies. Additionally, concerns extend to
comparing vegan and omnivorous diets, considering public health issues such as obesity and early
stages of cardiovascular disease as well as the risk of prediabetes and type 2 diabetes. Notably, some
scepticism stems from studies where children’s adherence to a well-designed vegan diet is incomplete.
Scientific rigor suggests performing a comparable assessment of omnivorous and vegan diets. This
narrative review highlights the need for a comprehensive, up-to-date literature review to inform
balanced perspectives on vegan diets for children and adolescents. Researchers and decision-makers
should aim to actively improve the design and consistent implementation of both diet types.

Keywords: vegan diet; children; adolescents; position statement; expert opinion

1. Introduction

Nutrition during the perinatal period and early development has a significant impact
on long-term health into adulthood (i.e., food (nutrition) preferences, adult body mass,
and common chronic diseases) [1–3]. The escalating prevalence of overweight and obesity
in children and adolescents has evolved into a significant global epidemic, contributing
to substantial societal and health care challenges worldwide [4,5]. Such a situation is
particularly concerning given that obesity is one of the primary contributing factors to
the development of cardiovascular diseases (CVDs) [6]. Coronary atherosclerosis starts
to develop prenatally. Fatty streak formation occurs in human foetal aortas and is highly
enhanced by maternal hypercholesterolemia. The aortas of foetuses from mothers with
hypercholesterolaemia and temporary hypercholesterolemia contain significantly larger
lesions than those of foetuses from mothers with normocholesterolaemia [7–10]. Intimal
accumulation and oxidation of low-density lipoprotein cholesterol precede monocyte
recruitment into early atherosclerotic lesions [11]. Additionally, high birth body mass
is associated with obesity and increased intima-media thickness of the carotid arteries
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in young adults. Young adults born large for gestational age are more likely to become
obese and to show increased carotid intima-media thickness, a marker of subclinical
atherosclerosis, consistent with an increased risk of CVD [12]. Decades ago, autopsies
of adolescents and young adults who had died from various (mainly external) causes
revealed that coronary atherosclerosis is initiated in youth [9–12]. An investigation utilized
cardiac magnetic resonance imaging to compare overweight and obese children (average
age of 12 years) with normal-weight children (average age of 14 years) and found that
overweight and obese children exhibited significant increases in the size of the left ventricle
and substantial thickening of the heart muscle, indicating concentric heart hypertrophy [6].

Over the past two decades, there has been a growing trend of families choosing
to consume vegan (VN) diets. In adults, the consumption of a VN diet is associated
with a decreased risk of various common chronic noncommunicable diseases (NCDs),
especially obesity, CVD, type 2 diabetes, and some cancers [13–16]. Furthermore, VN
diets are also recognized as much more environmentally sustainable than omnivorous
(OM) diets [17–19]. The appropriateness of a VN diet can be assessed through various
criteria, such as the impact on general health, nutritional adequacy, and the growth and
development of children, as well as the incidence of paediatric diseases, the prevalence
of obesity and other common chronic diseases in adulthood, health care costs, food costs,
environmental sustainability, and ethical concerns. Limitations in meeting these criteria
include a scarcity of well-designed studies on children consuming VN as well as OM
diets, especially randomized clinical trials and long-term prospective studies. Indeed, this
shortage of high-quality, well-designed studies can be attributed to difficulties in recruiting
parents of VN children, often due to concerns about potential criticism from the medical
community [20,21].

Of importance, a well-designed VN diet is a plant-based eating pattern planned and
executed in a healthy and appropriate manner, meaning it is energetically and nutritionally
sufficient to meet nutritional recommendations. Furthermore, it involves carefully selecting
and preparing a variety of nutrient-rich, whole-plant foods, such as fruits, vegetables,
whole grains, legumes, nuts, and seeds, and limiting the intake of highly processed foods
that are rich in sugar, salt, and preservatives, ensuring that all daily nutritional needs are
met. Practising a well-designed VN diet includes paying attention to portion sizes, food
combinations, and the balance of nutrients to ensure optimal health and well-being. Finally,
it is necessary to add vitamin B12, and potentially also EPA/DHA and vitamin D to the diet
if an individual lives at a latitude above 40◦ during wintertime (October to April). During
this period, vitamin D supplementation is essential, as sun exposure alone does not produce
enough vitamin D. This is universal to all dietary patterns [22,23]. A recent narrative review
including 360 families in Italy revealed that nearly half of the surveyed parents expressed
dissatisfaction with their paediatricians’ preparedness to offer comprehensive guidance
and suitable recommendations for nontraditional weaning dietary practices, especially
for vegetarian (VG) and VN diets. Moreover, a noteworthy 77% of parents reported
facing paediatrician resistance towards these alternative weaning methods. Recently, it was
reported that the breastfeeding duration was 6 months longer in infants consuming VG/VN
diets than in infants consuming OM diets (15.8 months vs. 9.7 months) [24]. Apprehension
regarding the inadequacy of certain nutrients within a VN diet, particularly during early life
stages, carries substantial significance. Nevertheless, society would have to confront more
pressing challenges stemming from the consequences of the obesogenic food milieu. Such
an environment exacerbates the prevailing public health burdens, including the burdens
of obesity, type 2 diabetes, and increasingly widespread chronic NCDs. These issues are
fuelled by a nutritional pattern characterized by food addiction and overconsumption,
featuring an overabundance of energy-dense foods, free sugars, especially in liquid form
(i.e., sugar-sweetened beverages), highly processed carbohydrates, and trans, saturated,
and total fats, as well as cholesterol [25–27]. Regardless, the suitability of VN diets for
children and adolescents remains a subject of ongoing research and debate.
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A recent review study analysed the existing scientific literature on the health effects
of VN diets on children’s growth. The authors concluded that, with a small percentage of
outliers, VN children had normal growth and were less often obese. They found limited
evidence that children consuming VN diets could obtain all the examined nutrients. As
proper planning and supplementation by caregivers is needed, it is currently yet to be
determined how often VN children follow well-planned diets. Deficiencies in vitamin B12,
calcium, and vitamin D are the most significant risks associated with a poorly planned VN
diet. Data on the dietary intake and nutrient status of omega-3 fatty acids, zinc, iodine, and
selenium are still needed. Future research should discriminate between VN subpopulations
that are open or closed towards the scientific approach, general health questions, and
supplementation. There is a need for studies assessing the modes of supplementation
and supplement dosages, the use of fortified foods or drinks, and adherence to the VN
diet itself. Most studies encompassed in the review date back over 15 to 40 years. Taking
into account both adult-oriented research on VN diets and the methodological nuances
inherent in the analysed studies focused on children’s diets (i.e., different methods for
the estimation of dietary intake, limitations of each of the methods, incomplete food
composition databases of foods, and limited data for nutrients in the studies), the review
concluded that a well-designed and supplemented VN diet is likely to support optimal child
health and development [28]. In a recent study of women raising their toddlers on various
types of VG and OM diets, those who raised their toddlers on VN diets demonstrated
a higher awareness of the potential for nutritional deficiencies and administered dietary
supplements more frequently than those who raised their children on OM diets. The
authors also stressed that a VG diet could be safe for young children. However, parents
should be educated about the risk of nutritional deficiencies and the principles of healthy
nutrition regardless of the administered diet, and effective communication among parents,
paediatricians, and dietitians should be the cornerstone of every nutritional strategy in
managing VG children [29].

Critics who question the suitability of VN diets for children often emphasize a spe-
cific point in their discussions. They typically underline that the positive health benefits
observed in adults may not necessarily apply directly to children. Interestingly, these
critics primarily assess and evaluate potential risks associated with VN diets, often relying
on studies involving adults as their basis. A common criticism of the suitability of VN
diets for children revolves around the potential for reduced bone mineral density and a
potentially elevated susceptibility to bone fractures. When challenging the viability of VN
diets for children, authors sometimes overemphasize the obtained differences that are not
clinically relevant and selectively reference less favourable data from adults following VN
diets. For instance, a recent German study comparing bone health in VN (n = 36) and
OM (n = 36) adults found a 5% difference in one bone health measurement. However, the
clinical relevance of this small study is limited due to the lack of adjustment for BMI, while
the trends suggest potential bone health improvement with longer VN diet adherence [30].
Furthermore, a UK study from Epic-Oxford (initial data collected in 1993–2001, with follow-
up performed in approximately 2010) revealed higher fracture rates among VN individuals,
even after adjusting for BMI, calcium intake, and bone density. With a high degree of
certainty, this was attributed to poorly designed diets with high fat intake (28% of energy)
and low fibre (26 g/day), calcium (600 mg/day), vitamin D (assumed due to the high
geographical latitude) [31], and possibly vitamin B12 [32] intake, along with insufficient
physical activity levels [33]. This interpretation aligns with a recent UK prospective cohort
study (initial data collected in 2006–2010, with follow-up in 2021), indicating that VG
individuals had a higher risk of hip fracture than regular OM individuals, partly explained
by their lower BMIs. Notably, this study involved an overweight VG population with even
lower postpeak physical activity levels than the OM population. The VG group consumed
sugary drinks at 31 times higher amounts than the comparison group (47 mL/day vs.
1.5 mL/day) and had notably low fibre intake (23 g/day), high total fat intake (36% of
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energy), similar saturated fatty acid (SFA) intake, and deficiencies in essential nutrients
such as vitamin C, vitamin D, folate, potassium, iron, and zinc [34].

It is well known that meta-analyses can sometimes result in nonobjective interpreta-
tions [35]. For instance, a recent systematic review and meta-analysis of 17 cross-sectional
studies from Chinese researchers exploring the link between VG diets (including VN diets)
and OM diets and bone health faced limitations due to the inclusion of only five VN-focused
studies. Among these studies, one involved individuals following raw VN diets, another
focused on Buddhist nuns, and a third centred around an older adult population (aged
70–89 years). It is important to note that, in one of the studies, the protein intake of VN
subjects was merely 35 g/day. In contrast, two studies demonstrated that VN subjects had
comparable bone mineral density to OM subjects [36]. These sources will undergo deeper
scrutiny in forthcoming chapters of the present paper.

This narrative review consisted of two parts. First, we aimed to include scien-
tific/professional associations and expert group position statements or opinions regarding
the suitability of VN diets for children and adolescents available in PubMed/Medline
or published on the websites of the institutions of these expert groups. In addition, we
searched PubMed/Medline and web pages for relevant position statements and expert
group position statements or opinions on this topic for Slovenia, as these significantly
impact the dietary guidelines and nutrition practices for the paediatric population in Slove-
nia. Second, we reviewed the primary studies involving children and adolescents who
consumed VG diets (including VN diets) and OM diets published in the PubMed/Medline,
Scopus, and Web of Science databases from April 2015 to October 2023. These studies
should be included in upcoming position papers. The many newer studies would be
of interest to the relevant associations taking positions on the suitability of VN diets for
children and adolescents. Our main objectives were (1) to evaluate the scientific rigor of
the position papers; (2) to explore recent studies comparing VN and OM diets in children
and adolescents (most of them were not included within past position papers); and (3) to
investigate whether VN diets for children are less healthy, comparably healthy, or healthier
than OM diets. We considered position papers and official documents addressing clinical
issues [37] as part of the first objective. We offer consensus-based solutions to provide a
unified perspective in areas with differing practices. For the second objective, we employed
a method in which each of the key study characteristics is presented comprehensively in
the narrative review, along with concise comments. Such an approach aims to enhance
the reader’s comprehensive understanding by presenting essential consolidated insights.
Concerning the third objective, most comparative studies on VN diet outcomes left the
implications of OM diets largely unexplored.

2. Positions of the Relevant Associations Regarding Vegan Diets for Children

Over the last twenty years, many scientific and professional associations from the field
of nutrition and paediatrics have published position statement papers on the suitability
of VN diets for children and adolescents [38–46]. Table 1 presents different scientific
and professional associations and expert groups that support or are reserved/dismissive
regarding VG and VN diets during all stages of life, including pregnancy and lactation,
for infants, children, adolescents, adults, and elderly individuals, as well as athletes. The
majority of them hold the position that a well-designed VN diet supplemented with vitamin
B12 is healthy and appropriate during these susceptible life periods. However, all of the
associations and groups clearly emphasize that a VN diet requires more careful planning
and appropriate supplementation [21,42,43].

Conversely, German and French paediatricians are more reserved [47] or dismissive [48]
regarding the suitability of VN diets for children and adolescents. The German standpoint
adopts a more prudent approach, emphasizing heightened vigilance towards the intake
and levels of specific nutrients such as iron, zinc, iodine, docosahexaenoic acid (DHA),
calcium, and protein and energy intake. This is aimed at preventing critical clinical conse-
quences, including growth impediments, anaemia, or neurological impairments [47]. In
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contrast, the stance adopted by the French paediatric profession is a nonrecommendation
of VN diets for infants, children, and adolescents. Such a perspective is founded on the
perceived inevitability of nutritional deficiencies arising from the absence or lack of ap-
propriate supplements. In addition, it suggests that the suitability of VN diets for humans
is questionable [48]. Nevertheless, the German perspective is founded on the earlier 2016
edition and a citation dating back three and a half decades [47]. In contrast, the French
stance is mostly derived from the analysis of two cross-sectional studies [48]. A decade-old
study centred around a family that followed a VN diet, encompassing parents and two
children (a 10-month-old girl and a 12-month-old boy), who presumably, according to
the authors, suffered from anaemia and delayed development due to vitamin B12 defi-
ciency caused by the mother following a strict VN diet during pregnancy and lactation [49].
Concurrently, another 20-year-old study investigated a group of 30 young individuals
(n = 15 males and n = 15 females) aged 16 to 20 years who had adhered to VN diets for
1.7 years. This study involved a comparison with 30 age-matched individuals practising
OM diets. The most significant findings (excluding supplement intake) were that VN
individuals had higher fibre intake (males: 44 g/day vs. 25 g/day, females: 34 g/day vs.
21 g/day), lower SFA intake (males: 8% of energy intake vs. 13% of energy intake, females:
6% of energy intake vs. 13% of energy intake), and less protein intake (males: 10% of energy
intake vs. 15% of energy intake, females: 10% of energy intake vs. 14% of energy intake)
than OM individuals. Regarding micronutrients, VN individuals had no vitamin B12
intake (while the OM individuals had sufficient intake), insufficient calcium and selenium
intake, and sufficient iron and zinc intake. Insufficient iron status was higher among OM
females (23%) than among VN females (20%), indicating a female sex rather than a VN
diet problem. Iron deficiency anaemia was more common among OM individuals than
VN individuals (20% vs. 7%). Additionally, VN males had lower body mass and BMI than
OM males [50]. In 2019, the Royal Academy of Medicine of Belgium, an advisory agency
for Belgium’s government institutions, released a brief and poorly referenced publication
suggesting that the consumption of VN diets poses risks to pregnant women and children.
The committee considers VN diets to be unsuitable and does not recommend them for
unborn children, children and adolescents, and pregnant and breastfeeding women [51].
Furthermore, this position faced significant criticism from many nutrition experts (health
professional organizations), who viewed it as an attempt to criminalize parents who follow
VN diets for their children [52–54]. Despite these concerns about VN diets, Belgium has
broader dietary challenges. Only 3% of young Flemish adults consume the recommended
amount of vegetables. Belgians across all age groups also fall short on fibre intake, an
essential nutrient found only in plants. Flemish millennials, but not VG individuals, on
average, consume less than 150 g of the recommended 300 g of vegetables daily [55–57].

Numerous experts and individuals commonly allude to the favourable stance re-
garding the suitability of VN diets for children articulated by the American Academy
of Nutrition and Dietetics (AND) in 1997 [58], 2003 [46], 2009 [45], and 2016 [43]. These
positions of the AND are among the earliest to endorse a well-designed VN diet throughout
various life stages. They draw upon a comprehensive body of literature to support their
viewpoints, primarily relying on direct evidence from various studies involving adults who
followed VN diets. Similarly, Canadian dietitians, in alignment with the American Dietetic
Association at the time, asserted twenty years ago that a well-designed VN diet can fulfil
current nutrient requirements and is suitable for all life phases, encompassing pregnancy,
breastfeeding, infancy, childhood, adolescence, and adulthood [46]. Furthermore, in 2010,
upon revisiting the data, they reaffirmed their position and introduced some additional
recommendations. These recommendations included emphasizing adequate energy intake,
the intake of specific nutrients, and the necessity of supplementing with at least vitamin B12.
Their ultimate finding asserts that ample evidence supports the notion that children and
adolescents can achieve healthy growth and overall well-being through a well-designed VN
diet that includes appropriate supplementation. Additionally, they highlighted routine vi-
tamin D supplementation for infants, irrespective of their dietary pattern [42]. Fifteen years



Nutrients 2023, 15, 4715 6 of 28

ago, the American Academy of Pediatrics endorsed a well-designed VN diet as a healthy
alternative lifestyle at all stages of foetal, infant, child, and adolescent growth [59]. It is
noteworthy to include the stance articulated by the North American Society for Pediatric
Gastroenterology, Hepatology, and Nutrition (NASPGHAN) concerning VN formulas. This
perspective is particularly relevant when breastfeeding is not feasible due to adherence to a
dairy-free diet during the first year of life. The NASPGHAN emphasizes the significance of
appropriately formulated VN formulas, such as those derived from soy or rice, which can
serve as a viable substitute for cow milk-based formulas [60].

In Europe, many experts often rely on the position of the European Society for Paedi-
atric Gastroenterology, Hepatology, and Nutrition (ESPGHAN). The ESPGHAN position
paper considers different aspects of complementary feeding, focusing on healthy term
infants in Europe (age 4–12 months). Concerning VN diets for infants, the authors con-
cluded that “VN diets with appropriate supplementation can support normal growth and
development. Regular medical and dietetic supervision should be given and followed to
ensure the nutritional adequacy of the diet. The consequences of failing to do this can be
severe and include irreversible cognitive impairment and death” [3]. In the methodology
section, the term vegan nutrition was not cited under search terms, and the authors only
cited one reference on VG nutrition in infants and children published over ten years ago.
In their position paper on the role of dietary factors and food habits in the development of
childhood obesity, the ESPGHAN states that “Plant foods can be used as the main food
contributors to a well-balanced diet. When a VG diet is practised, appropriate planning
(taking into account recommended macro- and micronutrient intakes) and monitoring
(growth and zinc, iron, vitamin B12, and vitamin D intake) should be undertaken by a
health care professional” [61]. In line with the ESPGHAN, the Norwegian Directorate of
Health advocates that a well-designed VN diet can be implemented for infants [62]. How-
ever, when addressing VN diets for infants, they refer to the positions of the ESPGHAN
and AND, which also draw upon the guidance of the American Academy of Pediatrics
on the use of VN formula for infants [62]. Spanish paediatricians, particularly the Com-
mittee on Nutrition and Breastfeeding of the Spanish Paediatric Association, released an
elaborate narrative review as part of their position paper addressing the appropriateness
of VG diets for infants and children. Their review considered viewpoints from the AND,
ESPGHAN, and the Italian Society of Human Nutrition, along with original studies and
numerous systematic reviews encompassing both child and adult research. Their position
encompasses three key messages: (i) just like any diet, VG or VN diets should be carefully
designed, (ii) following a VG diet at any age does not automatically imply danger, and
(iii) it is advisable for infants and young children to follow a diet that includes a variety of
foods, including animal products or, at the very least, an ovo-lacto-VG diet [63]. Finally,
the Portugal National Programme for the Promotion of Healthy Eating also included an
extensive literature review on the VG diet in their 2015 Guidelines for a Healthy Vegetarian
Diet. However, they established their foundational position regarding VN diets for different
demographic groups based on AND position statement papers from 2009, with most of the
additional information derived from studies conducted on adult populations following
VG and VN diets. They firmly continue from their foundation position, emphasizing
that, when properly planned, VG diets—whether lacto-ovo-VG or VN—are healthy and
nutritionally adequate during all stages of life. Furthermore, these diets can be helpful in
both the prevention and treatment of some chronic diseases. Similar to any dietary pattern,
VG diets may be inadequate [41].

Considering the growing popularity of VN diets for children, it would be rational to
expect individual paediatric associations to include informative materials in their positions
that aid parents in effectively implementing a carefully planned VN diet. This is particularly
important, as only a limited number of nutritional guidelines address VN diets for the
general population [64], often discussing them solely within the context of medically
indicated diets or as alternative diets that are characterized by paediatric associations as
unsuitable and unsafe for children [65–67]. To exemplify the perspective of the Slovenian
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Extended College of Paediatrics regarding VN diets for children, the position is closely
linked to nutritional requirements within educational settings (i.e., public kindergartens
and schools). They assert, without a literature review, that providing VN diets is not feasible
for children and adolescents in these institutions [66,67]. However, it is essential to note that
this standpoint does not extend to overseeing children’s dietary habits at home, including
on afternoons, weekends, and holidays. The Slovenian Extended College of Paediatrics
also states that the ESPGHAN guidelines for paediatric nutrition advise against vegan and
caution vegetarian diets for children and adolescents [66], which needs to be corrected [3].
The 9-year-old Slovenian review paper about VG diets for children advocated that the
medical profession does not recommend VN diets, and that they may not be advisable
for children and adolescents [68]. They rely on the ESPGHAN publication from 2008,
where the position was that infants and young children should not be fed VN diets [69].
Notably, their current position regarding VN diets for children lacks an increasing number
of recent original references. Instead, they reference the ESPGHAN position in general
without indicating the year of publication. Therefore, their current position [66,67] is
still rooted in the outdated disapproval viewpoint from 15 years ago [69], without taking
into account the more supportive recent references from 2011 [61] and 2017 [3]. In its
latest position, the ESPGHAN specifically addresses VN diets within the framework of
complementary feeding (i.e., from 4 to 6 months up to 12 months) [3]. The leading author of
the ESPGHAN position statement, Fewtrell, M., is also a coauthor of a subsequent scientific
publication, which discusses the consumption of plant-based diets in childhood to improve
cardiometabolic health in adulthood [11]. This review and a 32-year follow-up of the
CARDIA prospective study [70] suggest that plant-based diets adopted in childhood and
young adulthood may have long-term benefits for cardiometabolic health. This includes
the potential reduction of the risk of CVD from an early age and the promotion of overall
longevity and well-being [11,70]. However, the authors stress the importance of further
research to confirm the safety of providing predominantly or exclusively plant-based diets
for children [11].

VN diets are a swiftly evolving field, coinciding with the growing number of children
and parents adhering to them. If paediatric, dietetic, and nutritional societies/associations
wish to keep their perspectives on VN diets, they will need to perform more frequent
updates. Most position papers on the paediatric population need to be updated and
incorporate recent findings concerning VN diets, which we present further in this review.

Table 1. Scientific/professional associations and expert groups that are supportive (S), reserved (R),
or dismissive (D) regarding vegan nutrition during all life stages, including in pregnant women,
breastfeeding women, infants, children, adolescents, adults, elderly individuals, and athletes (listed
chronologically from 2003 to 2023).

Professional Associations and
Expert Group

Year of
Publication S/R/D Quoted Position

American Dietetic
Association [58] 1997 S

Appropriately planned vegetarian diets are healthful,
are nutritionally adequate, and provide health benefits

in the prevention and treatment of certain diseases.

American Dietetic Association
and Dietitians of Canada [46] 2003 S

Well-planned vegan and other types of vegetarian diets
are appropriate for all stages of the life cycle, including

during pregnancy, lactation, infancy, childhood,
and adolescence.

European Society for Paediatric
Gastroenterology, Hepatology,

and Nutrition [69]
2008 D

Infants and young children receiving a vegetarian diet
should receive a sufficient amount (500 mL) of milk

(breast milk or formula) and dairy products. Infants and
young children should not receive a vegan diet.
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Table 1. Cont.

Professional Associations and
Expert Group

Year of
Publication S/R/D Quoted Position

American Dietetic
Association [45] 2009 S

Well-planned vegetarian diets are appropriate for
individuals during all stages of the life cycle, including

pregnancy, lactation, infancy, childhood, and
adolescence, and for athletes.

Dietitians of Canada [42,71] 2010 S
A well-planned vegan diet can meet all of these needs. It

is safe and healthy for pregnant and breastfeeding
women, babies, children, teenagers, and seniors.

Ministry of Health of
Slovenia [72] 2010 D Vegan and macrobiotic foods are not suitable for

children (of note: primarily related to infant diet).

Ministry of Health of
Slovenia [73] 2010 D

It is not recommended for children and adolescents to
eat a completely vegan diet, where meat and meat

products, milk and milk products, and eggs are
completely excluded from the diet. A vegan diet can be

harmful to a child’s development and health and can
lead to health consequences.

European Society for Paediatric
Gastroenterology, Hepatology,

and Nutrition [61]
2011 R

When a vegetarian diet is practiced, appropriate
planning (taking into account recommended macro- and

micronutrient intakes) and monitoring (growth, zinc,
iron, vitamin B12, and vitamin D) should be undertaken

by a health care professional (of note: their position
refers for children aged 2–18 years).

National Institute of Public
Health of Slovenia [74] 2011 D

We do not recommend a vegan diet, where meat and
meat products, milk and milk products, and eggs are

excluded from meals. A vegan diet can be harmful to a
child’s development and health and can lead to serious

health problems, which is why, based on numerous
studies, we do not recommend it.

National Health and Medical
Research Council of Australia [44] 2013 S

Appropriately planned vegetarian diets, including total
vegetarian or vegan diets, are healthy and nutritionally
adequate. Well-planned vegetarian diets are appropriate

for individuals during all stages of the lifecycle.

Dietitians of Canada [75,76] 2014 S
A healthy vegan diet can meet all your nutrient needs at

any stage of life including when you are pregnant,
breastfeeding, or for older adults.

Extended Professional College for
Paediatrics of Slovenia [67] 2015 D

The Extended Professional College for Paediatrics of
Slovenia does not agree with the vegan diet for children
and adolescents and does not support its introduction in

kindergartens and schools.

Portugal National Programme for
the Promotion of Healthy

Eating [41]
2015 S

When appropriately planned, vegetarian diets,
including lacto-ovo vegetarian or vegan, are healthy and
nutritionally adequate for all cycles of life, and they can

be useful in prevention and treatment of some
chronic diseases.

Academy of Nutrition and
Dietetics (before 2012 as American

Dietetic Association) [43]
2016 S

It is the position of the Academy of Nutrition and
Dietetics that appropriately planned vegetarian,

including vegan, diets are healthful, nutritionally
adequate, and may provide health benefits for the

prevention and treatment of certain diseases.
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Table 1. Cont.

Professional Associations and
Expert Group

Year of
Publication S/R/D Quoted Position

German Nutrition Society [77] 2016 D

With a pure plant-based diet, it is difficult or impossible
to attain an adequate supply of some nutrients. The

most critical nutrient is vitamin B12. The DGE does not
recommend a vegan diet for pregnant women, lactating

women, infants, children, or adolescents.

Canadian Paediatric Society [78] 2017 S
Well-planned vegetarian diets (vegan diet included) can
support pregnancy, breastfeeding and growth during

infancy and childhood.

Italian Society of Human
Nutrition [39] 2017 S

Well-planned vegetarian diets (lacto-ovo vegetarian and
vegan) that include a wide variety of plant foods, and a

reliable source of vitamin B12, provide adequate
nutrient intake.

Italian Society of Preventive and
Social Paediatrics, Italian

Federation of Paediatricians, and
Italian Society of Perinatal

Medicine [79]

2017 D

A vegan diet should not be recommended for children
because it lacks essential nutrients such as vitamin B12,
DHA, iron, vitamin D, and calcium. Children following

this diet should undergo careful monitoring of their
growth and overall development.

European Society for Paediatric
Gastroenterology, Hepatology,

and Nutrition [3]
2017 S

Vegan diets should only be used under appropriate
medical or dietetic supervision and parents should

understand the serious consequences of failing to follow
advice regarding supplementation of the diet (of note:

their position refers to the framework of complementary
feeding).

British Dietetic Association [38] 2017 S Well-planned vegan diets can support healthy living in
people of all ages.

Finish Food Authority [80] 2019 S

A carefully composed vegan diet is also suitable for
pregnant and breastfeeding women, children, and

young people. A vegan diet should be complemented
with nutrition supplements that contain vitamin B12

and iodine.

Physicians Committee for
Responsible Medicine [53,54] 2019 S

Vegan diets are appropriate, and they satisfy the
nutrient needs and promote normal growth at all stages

of the life cycle, including pregnancy and lactation,
infancy, childhood, adolescence, older adulthood, and

for athletes.

German Society for Paediatric and
Adolescent Medicine [47] 2019 S

The nutritional needs of growing children and
adolescents can generally be met through a balanced,

vegetable-based diet. Vitamin B12 should be
supplemented in people of all age groups who follow a

strict vegan diet.

French Paediatric Hepatology,
Gastroenterology and Nutrition

Group [48]
2019 D

A vegan diet is not recommended for infants, children,
and adolescents due to the risk of nutritional

deficiencies that are inevitable in the absence of
supplements. Vegan diets that exclude all animal

products from the food register are not adapted to the
human species.

Royal Academy of Medicine of
Belgium [51] 2019 D

The commission considers that the vegan diet is
unsuitable and therefore not recommended for unborn
children, children, and adolescents, as well as pregnant

and breastfeeding women.
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Table 1. Cont.

Professional Associations and
Expert Group

Year of
Publication S/R/D Quoted Position

Spanish Paediatric
Association [63] 2020 R

A vegetarian or a vegan diet, as in any other kind of diet,
needs to be carefully designed. After reviewing current
evidence, even though following a vegetarian diet at any
age does not necessarily mean it is unsafe, it is advisable
for infant and young children to follow an omnivorous

diet or, at least, an ovo-lacto-vegetarian diet.

Extended Professional College for
Paediatrics of Slovenia [66] 2022 D

ESPGHAN guidelines for paediatric nutrition advise
against vegan and caution vegetarian diets for children

and adolescents.

British National Health
Service [81] 2022 R

With good planning and an understanding of what
makes up a healthy, balanced vegan diet, you can obtain
all the nutrients your body needs. If you are bringing up
your baby or child on a vegan diet, you need to ensure

they obtain a wide variety of foods to provide the
energy and vitamins they need for growth.

Dietitians Association of
Australia [82] 2022 S

A varied and well-balanced vegetarian diet (vegan diet
included) can supply all the nutrients needed for good
health. Children need enough nutrients to help them

grow and develop. Parents and carers of children
following a vegetarian diet should take special care to

ensure they are getting enough nutrition to thrive.

Norwegian Directorate of
Health [62] 2022 S

With knowledge about diet and proper planning, it is
possible to create a balanced and nutritious plant-based

diet for infants (of note: their position refers to infant
from 0 to 1 year of age).

Physicians Committee for
Responsible Medicine [54,83] 2023 S A plant-based diet is a healthful choice at every stage of

life, including pregnancy and breastfeeding.

Kaiser Permanente [84] 2023 S A well-planned vegetarian or vegan diet can be healthy
for children and teens.

S: supportive, R: reserved, D: dismissive.

3. Studies on Vegan, Vegetarian, and/or Omnivorous Diets in Children
and Adolescents

The Czech Vegan Children Study (CAROTS) included participants aged 0.5 to 18.5 years:
91 VG children (mean age 5.4 years), 75 VN children (mean age 4.4 years), and 52 OM
children (mean age 6.7 years). It compared clinical, anthropometric, and blood/urine
data on iodine status and thyroid function. Participants were recruited through general
practitioners (OMs), social media, and VN-focused web pages (VNs). It was predicted that
children on an OM diet recruited by general practitioners may have had a better-planned
omnivore diet. In contrast, those on a VN diet recruited by VN-focused web pages might
have had parents primarily motivated by factors other than health, potentially affecting the
quality of their dietary choices. The results showed no significant differences in TSH, FT3,
TG, or ATPOc levels among VG children, VN children, and OM children. Regarding iodine,
OM children had the highest urinary iodine concentration (UIC), followed by VG and VN
children. The median UIC in all groups exceeded the WHO’s 100 µg/L cut-off, although
the recommended dietary intake of iodine was seldom met. Iodine deficiency was more
prevalent in VN children (42%) and VG children (35%) than in OM children (20%) [85].
Height and body mass percentiles showed no significant differences among the groups, but
more children in the VN group had low BMI. In another study with a similar sample size
as the CAROTS (VG children = 79, VN children = 69, and OM children = 52, ranging from
0.5 to 18.5 years of age), no life-threatening vitamin B12 deficiency was detected among
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VNs with adequate supplementation, emphasizing the importance of supplementation in
this group [86].

In the TARGet KIDS! longitudinal cohort study, 8907 children (average age at baseline
of 2.2 years) were followed for approximately 2.8 years. Among these individuals, 248
were VG, including 25 VNs (10%) at the start of the study. Recruitment involved general
practitioners, social media, VG-focused websites, and enrolment during routine health
check-ups at 13 paediatric or family medicine clinics. The study aimed to explore the effects
of a VG diet compared to an OM diet on growth, micronutrient stores (iron and vitamin D),
and serum lipid levels in healthy children, considering factors such as cow’s milk consump-
tion and age. The results indicated no significant associations between the consumption
of a VG diet and zBMI, height-for-age z scores, and serum ferritin, 25-hydroxyvitamin
D (25(OHD), and serum lipid levels. There were no clinically meaningful differences in
growth or nutritional measures [87]. Two earlier comparative studies, conducted approxi-
mately 25–30 years ago on smaller sample sizes of VG children and OM children, yielded
similar results regarding growth [88,89]. Notably, one of these studies, a UK longitudinal
study of VG and OM children aged 7–11 years, found that VG children were more likely
to be breastfed than OM children. However, the study acknowledged a limitation in not
assessing the detailed quality of the VG diet, which could offer more insights into the
observed outcomes [89]. In a recent cross-sectional study in Norway involving adults with
lacto-lacto-VG, pesco-VG, and VN diets (n = 170), subclinical hypothyroidism (elevated
TSH) was investigated. Notably, Norway lacks mandatory dietary iodine fortification. The
results showed a low prevalence of subclinical hypothyroidism (3%), with no significant
differences among dietary groups [90]. This rate was notably lower than that observed
among adult Europeans (presumably following an OM diet) and Americans [91,92], align-
ing with findings from the Adventist Health Study-2, which also found no association of
the consumption of a VN diet with hypothyroidism [93]. Given potential iodine intake con-
cerns in VN diets, it is essential to provide practical guidelines for achieving recommended
iodine levels [23,94]. Globally, iodine deficiency disorder remains a significant nutritional
challenge affecting individuals of all demographics [95,96].

In Finland, a cross-sectional study evaluated 40 children (10 VG children, 6 VN
children, 24 OM children) with an average age of 3.5 years. VN children had similar total
fat, vitamin B12 (without supplementation), and calcium intake but lower protein, SFA,
and cholesterol intake than OM children. On the other hand, VN children consumed more
fibre (93%), folate (277%), iron (61%), and zinc (14%, without supplementation) than OM
children. Both groups had similar intakes of vitamin D (with and without supplementation)
and iodine (with iodized salt supplementation). However, both groups showed inadequate
intake of eicosapentaenoic acid (EPA) and DHA without supplementation (OM children:
156 mg/day vs. VN children: 0 mg/day), and iron stores were comparable (16 µg/L
vs. 14 µg/L). Additionally, there were no differences in height, BMI, or mid–upper arm
circumference z scores between the dietary groups. Notably, the total number of children
following a VN diet was four times smaller than that following an OM diet. Moreover, VN
children had significantly lower total cholesterol (−32%), LDL cholesterol (−55%), and
HDL cholesterol levels (1.4 mmol/L vs. 1.2 mmol/L) than OM children [97].

In a recent cross-sectional study of 187 Polish children aged 5–10 years (average
7.6 years), including VG children (63), VN children (52), and OM children (72), the risk of
B12 deficiency was indeed higher in children from the VN group but not in those in the
group supplemented with vitamin B12. The prevalence of possible B12 deficiency was 16%
in OM children, 19% in VG children, and 40% in VN children. Mild and moderate iron
deficiency anaemia was found in 2% of both VN and VG children and 6% and 7% of the
sample, respectively, with no cases in OM children. Depleted iron stores were found in 13%
of OM children, 18% of VG children, and 30% of VN children. Dietary intake differences
were observed between the VN and OM groups. To assess dietary intake, the researcher
employed food diaries over four consecutive days, encompassing two weekend days. VN
children had a higher intake of carbohydrates (+23%), fibre (+200%), polyunsaturated
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fatty acids (PUFA) (+190%), beta carotene equivalents (+200%), folate (+180%), magnesium
(+180%), and vitamin C (+74%) but a lower intake of protein (−36%), total fat (−27%), SFAs
(−240%), cholesterol (−480%), monounsaturated fats (−28%), calcium (−45%), and vitamin
B12 (−220%). Both groups had comparable energy intake and insufficient vitamin D intake
(1.1 vs. 2.7 µg/d). However, on average, 15-hydroxyvitamin D levels were within the
reference range (67 nmol/L vs. 57 nmol/L for OM children and VN children, respectively).
Furthermore, the study indicated that a VN diet was associated with a healthier body
composition and CVD risk profile. Abnormal and borderline high LDL-cholesterol levels
were observed in 13% and 17% of OM children, 6% and 10% of VG children, and 0%
and 1% of VN children, respectively. In addition, 40% more VN children had acceptable
LDL-cholesterol levels (98.5% vs. 78.5%). However, differences in growth (with VN
children being lighter and 3 cm shorter), with less body fat and comparable lean muscle
mass and bone mineral content (VN children had 4–6% lower bone mineral content) were
reported [96]. These differences could be attributed to the absence of cow’s milk and
dairy products in VN diets, potentially linked to increased insulin-like growth factor 1
(IGF-1) [87,98–100]. However, taller stature has been associated with an increased risk of
certain cancers [101–104], and greater height in adulthood resulting from higher milk intake
in adolescence has been linked to a higher risk of bone fractures [105]. The study recruited
VN and VG children through online platforms, suggesting that nutrition experts might
not have optimally supervised their diets [98]. Enhanced guidance on well-designed VN
diets for this specific age group, including recommendations for supplementation, could
be beneficial.

In a recent cross-sectional study in Norway (n = 52) and Spain (n = 207) among children
aged 6–13 years both with and without familial hypercholesterolemia (FH), researchers
evaluated diet and lipid levels. Norwegian children used precoded food diaries validated
by the University of Oslo, while Spanish children used a validated 137-item food frequency
questionnaire from the PREDIMED study. Children from both countries primarily followed
an OM diet. Regardless of FH status, Norwegian children had inadequate fibre intake,
with a 25–35% lower intake, and Spanish children had a 24–29% lower intake compared to
reference ranges that varied between the two countries. All groups exceeded the upper
limit for SFA intake, with Norwegian children surpassing it by 71%. In addition, study
participants had substantially lower-than-recommended MUFA (>50% lower in Norwegian
children, 36% lower in Spanish children) and PUFA intake (almost 60% and 50% lower
in Norwegian and Spanish children, respectively). The FH groups had higher total and
LDL-cholesterol levels than the non-FH groups, while triglyceride levels were similar. The
non-FH groups generally had lipid profiles within the recommended ranges. However, it
is essential to note that the study did not include data on the children’s BMIs [106]. This
study underscores the importance of well-designed diets, as even children consuming OM
diets often fail to meet the gold standard regarding nutrient intake.

In the cross-sectional VeChi Diet Study in Germany, 430 children aged 1–3 years
(127 VG children, 139 VN children, and 164 OM children) were examined regarding
anthropometric measurements related to dietary intake using 3-day weighted dietary
records. Participants were recruited through various channels related to VG and VN
diets. No significant differences were found in dietary intake (regarding energy intake and
macronutrients) or anthropometric measurements among the three groups. A VN diet in
early childhood can support normal growth and nutritional needs comparably to an OM
diet. Interestingly, children on a VN diet consumed significantly less added sugar (46% less
than children on an OM diet in the basic model) and significantly more fibre (48% more
than children on an OM diet). The authors concluded that both VG and VN diets in early
childhood can support normal growth and nutritional needs comparable to an OM diet.
Furthermore, the breastfeeding duration was longer in VN infants than in OM infants (15.9
vs. 11.1 months). On average, the parents of OM children were overweight (parents of OM
children: BMI = 25.7 kg/m2 vs. parents of VN children: BMI = 24.5 kg/m2) [107]. In the
same study, the authors assessed selenium intake, a critical nutrient for VG children and
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VN children, and compared selenium intake in the VG and VN groups with that in the OM
group. On average, all three groups met the selenium requirements. However, as stated
by the authors, 36% of VN children and 16% of OM children had inadequate selenium
intake according to EFSA’s recommendation of 17 µg/day. Food sources rich in selenium
for VN children include whole grains, nuts (especially Brazil nuts), and legumes. The study
suggests that the risk of inadequate selenium intake among young VN children is generally
low. Notably, none of the OM children reached the harmonized tolerable upper intake level
of 60 µg/day, but 9% of VN children did. Adequate selenium intake is more related to
dietary planning than dietary patterns [108].

The extensive VeChi Youth Study encompassing 401 children and adolescents aged
6 to 18 years (VG group = 149, VN group = 115, and OM group = 137) assessed dietary
intake using 3-day weighted dietary records. In the VN group, higher intakes of carbo-
hydrates (+15%), PUFA (+79%), fibre (+82%), magnesium (+64%), iron (+61%), vitamin E
(+60%), vitamin C (+52%), folate (+39%), and vitamin B1 (+30%) compared to the OM
group were recorded. In contrast, the OM group had higher intake levels of protein (+17%:
1.36 g/kg/day vs. 1.16 g/kg/day), free sugars (+59%), total fat (+24%), SFAs (+200%), mo-
nounsaturated fats (+24%), vitamin B2 (+43%), calcium (+31%), and, notably, a significantly
higher vitamin B12 intake compared to the VN group. The energy, zinc, and vitamin intake
of the groups were similar. Serum levels of haemoglobin, vitamin B2, 25(OH)D, folate,
and methylmalonic acid showed no significant differences. In addition, 25(OH)D and
vitamin B2 biomarker concentrations were low in a notable proportion of the study sample,
independent of dietary group. Furthermore, the ferritin concentration was notably higher
in the OM group (29 µg/L vs. 38 µg/L), but the status of both groups was within the refer-
ence range. Notably, the VN group exhibited significantly lower levels of total cholesterol
(−20%), non-HDL cholesterol (−23%), LDL-cholesterol (−32%), and triglycerides (−15%).
There were no differences detected in the attained body height. The study concluded that a
VN diet can provide comparable dietary intake to an OM diet without specific nutritional
risks and can support normal growth. Notably, more children on the OM diet were from
families with a higher income status (81% vs. 62%) [109]. Moreover, financial limitations
may not necessarily hinder the adoption of a plant-based dietary pattern [110].

In the Farm Study conducted between 1980 and 1983, researchers examined 404 children
aged four months to 10 years, among which 14% were VG children, 93% were VN children,
and 3% were OM children. During the first three years, the entire study population showed
a slight decrease in bone height (0.2–2.1 cm) and body mass (0.1–1.1 kg), partly attributed
to reference growth irregularities. However, after the age of five years, there were no
significant differences in height, and by the age of ten years, VG children had an average
height within 0.7 cm and body mass within 1.1 kg of the reference population. However, the
authors did not differentiate further among the obtained results for VG and VN children.
Most of these children followed a VN diet and achieved adequate growth, although their
height and body mass were slightly lower than those of the reference population, with no
marked abnormalities. Notably, two thirds of the group used vitamin/mineral supplements,
and 95% were breastfed during the study [109]. It is important to note that, during the study,
parents needed more comprehensive information and support for VN diets compared to
recent times. Currently, VN individuals have access to various less healthy VN food options,
often dense in energy, fat, free sugars, and salt, potentially affecting the nutritional profile
of VN diets. A recent US cross-sectional study from 2001 to 2016 evaluated the diets of
9848 children aged 1–6 years by two 24 h dietary recall interviews from the NHANES
study. The findings in OM children were concerning, with high rates of various deficiencies
observed: 99% had fibre deficiency, 87% had vitamin D deficiency (79% for 1–2-year-olds,
87% for 2–3-year-olds, and 91% for 4–6-year-olds), 69% had vitamin E deficiency, 58%
had potassium deficiency, and 17% had calcium deficiency (30% for 4–6-year-olds). The
average DHA consumption was well below the EFSA recommendation (70–100 mg/day)
for almost all children (97–99%), while nearly 100% exceeded the recommended sodium
intake. The proportion of children with inadequate vitamin D, potassium, and calcium
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intake increased with age [111]. Notably, the published data do not include information
on BMI. However, given the concerning dietary intake results, it is cautiously inferred
that a significant proportion of the studied paediatric population was overweight or obese.
Another study found that a significant proportion of US individuals aged two years or
older (n = 16,338) did not meet the minimum recommended intakes for various plant food
groups (ranging from 58% to 99%) [112]. Alarming statistics for US adolescents (12–19 years
of age) report that nearly 40% are overweight or obese, 53% have abnormal lipid levels,
18% have prediabetes, and 15% have elevated blood pressure [12]. However, a recent study
of 452 Chinese children aged 6–9 years on an OM diet showed that strong adherence to
a healthy plant-based diet improved body composition as assessed by dual-energy X-ray
absorptiometry [113].

During a 4-week randomized pilot trial performed in Cleveland (OH, USA), 30 pairs of
obese children with hypercholesterolemia aged 9–18 years and their parents were divided
into two groups. One group followed a whole-food, plant-based (VN) diet with no added
fat, while the other group adhered to American Heart Association (AHA) diet guidelines
(30% of energy from fat, less than 7% of energy from SFAs, less than 1500 mg of salt, and less
than 300 mg of cholesterol). Both groups received 2 h weekly nutritional education classes.
Both diets induced favourable effects, but the VN dietary group showed changes that were
pronounced by more than 2-fold, including a decrease in BMI/fat, systolic blood pressure,
total cholesterol, LDL-cholesterol, high-sensitivity C-reactive protein (hs-CRP), insulin,
and waist circumference. Furthermore, nutrient intake improved as children transitioned
from the initial OM diets to the interventional VN (whole food, plant-based) and OM
(AHA) diets. Children on the VN diet showed significantly reduced intake of total fat (by
3-fold), SFAs (from 12% to 4% of total energy intake), cholesterol, and sodium (by 67%) and
increased fibre intake (by 200%). However, vitamin D intake needed to be improved before
the study. Omega-3 fatty acid, calcium (inadequate before the intervention), and vitamin
B12 intake decreased significantly. The diet in the AHA dietary group resembled the initial
OM diet, characterized by high total fat, SFA, and sodium intake and low levels of vitamin
B12, vitamin D, iron, and calcium. Children on the AHA diet had lower intakes of protein,
total fat (by 46%), SFAs (from 11% to 8% of total energy), cholesterol, and sodium (by 67%).
Unfortunately, they also experienced undesirable reductions in the intake of omega-3 fatty
acids, vitamin B12, vitamin D, calcium, and iron [114]. In a subsequent 1-year prospective
randomized trial, 32 pairs of children and their parents were included in each dietary group
(25 on the VN diet with added vitamin B12 and vitamin D, 27 on the AHA diet, and 28
on the Mediterranean (MED) diet). All participants were in the same age range as the
initial study and had a history of overweight/obesity and elevated cholesterol levels. All
three dietary groups had improved body mass, systolic and diastolic blood pressure, total
cholesterol, and low-density lipoprotein levels. However, at the 52-week mark, the VN
and MED groups showed more significant reductions in total and LDL cholesterol, blood
glucose, and a novel cardiovascular biomarker of oxidative stress (myeloperoxidase). The
results also indicated that the VN group consumed significantly lower amounts of protein,
total fat, saturated fat, and trans fats, as well as lower amounts of cholesterol, sodium,
vitamin D, and vitamin B12, but higher amounts of carbohydrates, fibre, and potassium
compared to the AHA or MED groups [115].

The latest nationally representative dietary survey in Slovenia (Si. Menu 2017/2018)
involved 468 adolescents aged 10–17 years (mean age 13.4 years) following an OM diet
based on two 24 h dietary recalls that revealed inadequate intake of several essential nu-
trients. Specifically, approximately 100% of study participants reported lower than the
recommended vitamin D intake, 91% reported inadequate fibre intake, 88% reported inade-
quate folate intake, and 44% reported inadequate iron intake. Moreover, 38% of participants
had lower than the recommended intake of vitamin B12. Among girls, iron and vitamin
B12 deficiencies were even more prevalent, found in 73% and 52%, respectively [116–120].
In addition, 55% of the adolescents adhered to the recommended BMI, while 44% of fe-
male and male adolescents were overweight or obese. The initial nationwide study on
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dietary intake was evaluated through a food frequency questionnaire (n = 2224) and 3-day
weighted dietary records (n = 191) and studied Slovenian OM adolescents aged 14–17 years.
The subjects were recruited at regional health centres while awaiting their medical exam-
ination. The study revealed that adolescents exceeded the recommended intake for free
sugars, SFAs, and sodium. However, their dietary intakes of fibre density (only girls),
PUFA, folate, fluoride, calcium, and vitamin D were below the recommended levels [121].
Notably, adequate iodine intake was associated with high salt consumption, surpassing
the recommended limit by 150%. This is notable, considering that table salt iodization
was implemented in Slovenia to address iodine deficiency. The researchers acknowledge
that the results obtained align with those of other studies in children and adolescents (i.e.,
from Spain, Turkey, Germany, and Denmark) who presumably followed an OM diet. These
studies also indicated inadequate energy and intake of several nutrients (fibre, vitamin D,
folate, and fluoride) and the excessive intake of others (i.e., free sugars and total fat) [122].
Another study involving high school adolescents (n = 342) aged 14–16 years who followed
an OM diet used a 24 h dietary recall for micronutrient intake and a questionnaire on the
frequency of dietary habits. The study revealed that the studied adolescents exceeded the
recommended minimum sodium intake by 2- to 3-fold. In addition, the majority of adoles-
cents did not meet the recommended intake of fruits, vegetables, and fish (only a third did),
milk/dairy products (only 40% did), and grains (only 50% did). Notably, adolescents ex-
ceeded the recommended intake levels for meat/meat products (320%) and sweet/savoury
snacks (435%). Furthermore, 69% of adolescents used dietary supplements [123]. Notably,
in line with the latter study, another more extensive study involving high school students
aged 14–19 years from 15 high schools (n = 1463) estimated that as many as 69% consumed
dietary supplements. The most commonly consumed nutritional supplements among
nonathletes included vitamins, minerals, proteins/amino acids, and fats/fatty acids [124].
In line with the observed dietary intake results, the prevalence of excess body mass and
obesity in Slovenian youths consuming unhealthy OM diets has increased significantly
over the past three decades [125,126]. The proportion of obese youths tripled for both sexes
from 1989 to the late 2000s, while the proportion of overweight youths doubled [125]. Data
from 1989 to 2019 also showed an increase in subcutaneous fat across all age groups and
sexes, while the decline in childhood obesity rates observed after 2010 was mainly due
to a reduction in lean body mass [126]. It is crucial to note that the quality of nutritional
patterns in VN diets, often overlooked in many studies, must be critically evaluated more
broadly—alongside the presented concerning findings in children consuming OM diets
and the relationship with BMI status and other health aspects.

A recent systematic review of 30 studies published between 2000 and 2022 evaluated
the nutrient intake and status of children and adolescents (aged 2–18 years) who consumed
VG, VN, and OM diets. The results showed that, in all diets, there was a potential risk of
inadequate intake of vitamin D, calcium, probably also of iodine, EPA, and DHA (limited
data for a firm conclusion). Children consuming an OM diet had a risk of inadequate folate
and vitamin E intake, and their mean fibre, SFA, and PUFA intakes also deviated from
the recommendations. Children consuming a VG diet did not meet the recommended
intake of fibre, SFAs, and possibly PUFAs, but their mean intakes were more favourable
than those of children consuming an OM diet. Children consuming a VN diet were at risk
for inadequate vitamin B12, iron, and zinc intake. The authors concluded that there are
risks of nutritional inadequacies in all dietary groups. Increasing the consumption of a
variety of nutrient-rich plant foods, in combination with food fortification and possibly
supplementation, is recommended to ensure that children and adolescents have sustainable
and nutritionally adequate diets [127].

In conclusion, the frequent criticisms concerning the heterogeneity of studies in the
literature, coupled with repeatedly limited participant numbers and varying degrees of
favourable outcomes, may introduce a vital bias in evaluating the safety and suitability
of VN diets for paediatric populations. Nevertheless, it is essential to note that criticism
regarding the scientific quality of the supportive studies could also be applied to OM
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dietary patterns. Furthermore, it is essential that researchers focus on the same set of
outcomes when comparing diets. Separate assessments of so-called nutritional adequacy
in one study and CVD and other common risk factors in another study should be replaced
by analyses of possible consequences of unhealthy OM diets and VN diets. By doing so,
we can expect a more comprehensive evaluation of the benefits and risks, recognizing
that well-designed planning can mitigate potential risks. In principle, such an approach
avoids premature labelling that a particular dietary pattern is relatively more unhealthy or
inappropriate. Table 2 summarizes the most critical available research findings in this area,
many of which are not typically included in the discussion of positions held by relevant
associations or expert groups.

Table 2. Summaries of the specifically addressed relevant studies.

Country of
the Study

Year of
Publica-

tion/Years of
Recruitment

Study
Design

Number of
Children Age (Years) Observed

Parameters Important Results Important
Features

Czech
Republic [85] 2023/2019–2021 Cross-sectional

VG children = 91,
VN children = 75,
OM children = 52

0.5–18.5
Iodine status
and thyroid

function

No difference in thyroid
function; the UIC was
highest in the OMs; all
groups exceeded the

WHO cut-off; RDI was
seldom met in all

groups; higher number
of VNs with
lower BMIs.

VNs recruited
through

VN-focused web
pages and OMs

recruited by
general

practitioners.

Czech
Republic [86] 2022/2019–2021 Cross-sectional

VG children = 79,
VN children = 69,
OM children = 52

0.5–18.5
Vitamin B12
intake and

serum status

Life-threatening or
severe

laboratory-confirmed
vitamin B12 deficiency

was not detected among
VNs; VNs were well

supplemented.

VNs recruited
through

VN-focused web
pages, OMs
recruited by

general
practitioners.

Canada [87] 2022/2008–2019 Longitudinal
cohort

VG children = 248,
(VN children = 25),
OM children = 8659

0.5–10

Anthropometric
measurements

(growth
status), serum
lipid, iron, and

vitamin D
levels

No difference in growth
or biochemical

measures; more VGs
were underweight (2.9%
absolute diff.) and more
OMs were overweight

(3.1% absolute diff.) and
obese (0.9% absolute

diff.); more families of
OM children had higher
incomes (43% vs. 27%).

VG group has
10% VNs and the

impact on the
results was not
clear; no dietary

intake
assessment;

clinical relevance
of the small

absolute diff. in
body mass was

not clear.

Finland [97] 2021/2017 Cross-sectional
VG children = 10,
VN children = 6,

OM children = 24
1–7

Metabolic and
nutritional

status

Diet: VNs had higher
intakes of fibre, LA,
ALA, MUFA, PUFA,

vitamin B12 (with
suppl.), folate, vitamin

K, magnesium, and iron
(without suppl.); VNs
had lower intakes of

protein, SFAs,
cholesterol, and

EPA/DHA and similar
vitamin D (with and

without suppl.),
calcium, and iodine
intake (with suppl.);

blood: VNs had higher
folate and ALA levels

and lower total vitamin
D, lipoprotein, and

DHA levels.

The comparison
included 4 times
fewer VNs (only

6) than OMs;
OMs consumed
unusually low

amounts of fish
and fish dishes

to obtain 156 mg
of EPA/DHA
without suppl.

(2 g/day),
vitamin B12

intake (without
suppl.) was

similar between
VNs and OMs
(3.2 µg/day vs.

3.5 µg/day).
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Table 2. Cont.

Country of
the Study

Year of
Publica-

tion/Years of
Recruitment

Study
Design

Number of
Children Age (Years) Observed

Parameters Important Results Important
Features

Poland [98] 2021/2014–2016 Cross-sectional
VG children = 63,
VN children = 52,
OM children = 72

5–10

Body
composition,

CV, and
nutritional risk

More VN children had
vitamin B12 deficiency

but not in the
supplemented group;
all groups had some

prevalence of B12
deficiency anaemia and

depleted iron stores,
with more VNs; VNs

had 2 times higher fibre
and 1.8 times higher

magnesium intake but
lower protein, total fat,

SFA, cholesterol, MUFA,
and calcium intake;

both groups had
inadequate vitamin D
intake but within the

reference mean
D(25)OH level; OMs

had a higher prevalence
of abnormal and
borderline high

LDL-cholesterol, and
higher hs-CRP levels;

VNs were lighter (BMI),
shorter (by 3 cm), and

had lower fat mass
index (but not lean mass
index), with 4–6% lower

bone mineral content.

VNs recruited
through

VN-focused web
pages, OMs
recruited by

asking VNs and
VGs to invite

a friend.

Norway/Spain
[106] 2021/2013–2015 Cross-sectional

OM children
(Norway) = 52,

OM children (Spain)
= 207

6–13
Dietary intake

and lipid
levels

Inadequate intake of
fibre, MUFA, and PUFA
and exceeded intake of
SFAs; lipid profiles of
both non-FH cohorts

were within the
recommended levels.

No BMI status
reported.

Germany [109] 2021/2017–2021 Cross-sectional
VG children = 149,
VN children = 115,
OM children = 137

6–18

Dietary intake,
anthropomet-

ric
measurements,

and
nutritional

status

VN diet can provide a
comparable dietary
intake and support

normal growth; VNs:
higher intake of

carbohydrates, PUFA,
fibre, magnesium, iron,
vitamin C, folate, and

vitamin B1; OMs:
higher intake of protein,
free sugar, total fat, SFA,

MUFA, vitamin B2,
calcium; no diff. in

serum: Hb, vitamin B2,
25 (OHD, folate, and
methylmalonic acid.

Ferritin levels
were higher in
OMs, but both

group’s statuses
were within the
reference range;
25(OH)D and

vitamin B2
intake was low

in a notable
proportion of
individuals,

independent of
diet; more OM

children
belonged to

families with
higher incomes
(81% vs. 62%).

Germany [107] 2019/2016–2018 Cross-sectional
VG children = 127,
VN children = 139,
OM children = 164

1–3

Dietary intake
and anthropo-

metric
measurements

No diff. in energy and
macronutrient intake
nor anthropometric

measurements; higher
% of OMs were
overweight or at
possible risk of

overweight; 3.6% of
VNs were classified as
overweight; VN infants

were breastfed
43% longer.

VNs consumed
(basic model)

46% less added
sugar, 13% less

protein (but
2.4 times higher

than are the
reference), and
48% more fibre

than OMs;
parents’ primary

motive for VN
diets was ethical
reasons (68%).
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Table 2. Cont.

Country of
the Study

Year of
Publica-

tion/Years of
Recruitment

Study
Design

Number of
Children Age (Years) Observed

Parameters Important Results Important
Features

Germany [108] 2019/2016–2018 Cross-sectional
VG children = 127,
VN children = 139,
OM children = 164

1–3
Selenium

intake
differences

All groups met the
selenium requirements
(17 µg/day); more VNs

fell below the EFSA
reference (36% vs. 16%).

Clinical
relevance of

lower selenium
intake in VNs
was uncertain
and the risk of

inadequate
intake was

generally low;
harmonized

tolerable upper
intake level

(60 µg/day) was
not reached by
OMs but was

reached by 9% of
VNs.

USA [111] 2021/2001–2016 Cross-sectional OM children = 9848 1–6 Nutrient
intake

Proportion of children
with inadequate intake:

fibre (99%), DHA
(97–99%), vitamin D

(87%), vitamin E (69%),
potassium (58%), and

calcium (17%);
exceeded intake of

sodium (nearly 100%).

The proportion
of children with

inadequate
intake of vitamin

D, potassium,
and calcium

increased with
age; no BMI

status reported.

USA [115] 2021/2016–2017
Prospective

randomized 1
year intervention

VN = 25,
AHA = 27,
MED = 28

9–18

Cardiovascular
risk and

dietary intake
change

The VN and MED
groups showed greater

reductions in body
mass, total cholesterol,

LDL cholesterol,
glucose, and

amyeloperoxidase; the
VN group consumed

lower amounts of
protein, total

cholesterol, SFAs and
trans fats, cholesterol,

sodium, vitamin D, and
vitamin B12, but higher

amounts of
carbohydrates, fibre,

and potassium
compared to the AHA

or MED groups.

The nutritional
adequacy of all
three diets was
not reported.

USA [114] 2015/2013

Prospective
randomized

4-week
intervention

VG children = 14,
AHA children = 14 9–18

Cardiovascular
risk and

dietary intake
change

Both dietary groups
(VN = WFPB and

OM = AHA) showed
favourable effects, but
the VN dietary group

fared better in terms of
decreased BMI/fat,

systolic blood pressure,
total and

LDL-cholesterol,
hs-CRP, insulin, and
waist circumference;
both groups showed

improvements (less SFA
and sodium, more
fibre), but still had

inadequate intake of
vitamin B12, vitamin D,

calcium, and iron.

The intervention
period was short;

children were
mostly in obese
(71% on a VN

diet and 86% on
an OM diet).

USA [128] 1989/1980–1983 Cross-sectional
VG children = 64,

VN children = 288,
OM children = 28

4 months to
10 years Growth

VG children had an
average height within
0.7 cm and body mass

of 1.1 kg of the
reference; authors:

children on VN diets
can achieve adequate

growth.

No further
differentiation in

the obtained
results between
VGs and VNs; a
small proportion

of children on
the OM diet

(3%); the
obtained data are

40 years old.
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Table 2. Cont.

Country of
the Study

Year of
Publica-

tion/Years of
Recruitment

Study
Design

Number of
Children Age (Years) Observed

Parameters Important Results Important
Features

Slovenia
[116–119] 2021–2022/2017 Cross-sectional OM children = 468 10–17

Dietary intake
and BMI

status

Inadequate intake of
fibre (19.5 g/day, 91%
when the cut-off value
was 30 g/day), vitamin
B12 (5.4 µg/day, 47%
when the cut-off was

<4 µg/day), vitamin D
(2.7 µg/day, 100%

when the cut-off was
20 µg/day), folate

(290 µg/day, 88% when
the cut-off was

<400 µg/day), iron
(17 mg/day, 44% when

the cut-off was
12 µg/day); 44% were
overweight or obese.

Females:
inadequate

intake of iron
(73%) and

vitamin B12
(52%).

Slovenia [123] 2019/2014 Cross-sectional OM children = 343 14–16

Eating habits
and

micronutrient
intake

Inadequate intake: only
30% for fruits,

vegetables, and fish,
40% for milk/dairy

products, and 50% for
cereals/cereals

products; exceeded
intake: 320% for

meat/meat products,
453% for

sweet/savoury snacks);
micronutrient intake:

exceeded sodium intake
by 2–3 times.

69% of
adolescent used

dietary
supplements; for

micronutrient
intake, the

authors used a
less precise

one-time 24 h
recall; no BMI

status reported.

Slovenia
[121,122]

2009,
2012/2003–2005 Cross-sectional OM children =

2224/2485 15–16

Dietary
(macro- and
micronutri-

ents)
intake

Below the
recommendations: fibre

density (only girls),
PUFA, folate, fluoride,

calcium, and vitamin D
(4 µg/day); exceeded
intake of free sugars

(16% of E), SFAs (13% of
E), and sodium

(>4000 mg/day).

The dietary
habits of

Slovenian
adolescents were
less than optimal.

They exceeded
the reference

intake values for
free sugars, salt,
and SFAs and

consumed below
the reference

intake for PUFA,
water, and

several
micronutrients.

Adequate iodine
intake was

associated with
excess salt intake
(150% above the
recommended

limit).

4. Additional Considerations

In our review, we included the findings and short comments of studies cited by
some relevant position papers on VN diets for children. These studies collectively play
a vital role in providing a comprehensive context regarding the topic. They suggest that
a poorly designed VN diet may lead to nutritional inadequacy, posing developmental
risks for children. Such an argument extends beyond VN diets and could be applied to
various dietary patterns, including OM diets. These studies emphasize an increased risk of
nutritional inadequacies for specific nutrients such as EPA, DHA, vitamin B12, calcium, and
zinc. However, they fail to mention that such a concern can similarly, if not more so, apply to
OM diets and other nutrients like PUFA, ALA, fibre, folate, and magnesium. Furthermore,
excessive nutrient intake (e.g., protein, total fat, SFAs, free sugars, and sodium) is also a
shared concern. Figure 1 summarizes dietary intake outcomes primarily derived from
paediatric studies.
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Based on our present review of original studies, and in alignment with suggestions
from various position papers addressing vitamin D intake, it is evident that the concern
transcends dietary patterns alone. In this context, researchers focusing on position papers
regarding VN diets for children should explicitly state that, while the dietary intake of
vitamin D is frequently lower among VN children, typically, both groups fail to meet the
reference levels when adhering to well-designed VN or OM diets.

Similarly, the studies included in our review emphasize the dietary intake of EPA and
DHA in children on VN and OM diets as a central focus [97,111]. Indirect evidence from
comparative studies exploring a variety of health effects of EPA and DHA in children and
adults [129–134] suggests that lower EPA and DHA intake in VN children is not solely a
matter of dietary choice. This notion is further supported by insights into the current low
or inadequate consumption of fish and other marine sources among OM children [135–138]
and broader considerations of environmental sustainability concerning fish and seafood
intake to meet EPA and DHA recommendations [139]. These findings highlight that this
issue extends beyond dietary choices. Based on these insights, we recommend that the
authors of future position statement papers adopt a more scientifically balanced approach
when addressing EPA and DHA nutrients within VN diets. In addition, future position
statements regarding the suitability of VN diets for children should also include information
on the increased occurrence of food allergies related to specific plant-based foods, the risks
associated with the consumption of ultra-processed VN products, and guidance on dietary
modifications to ensure continued nutritional adequacy [140–142]. For VN diets, it is often
stated that the cost is high, and only individuals with higher economic status can afford to
follow them. In contrast, studies on children, adolescents, and adults have shown that a
VN diet can save on food costs [110,143,144].

Finally, regarding the aim of the narrative review (1–3), position statements and expert
opinions regarding VN diets for children should be updated more regularly and properly
cited; conclusions should consider comparative studies with children with OM diets and
current public health challenges related to unhealthy diets and lifestyles.

5. Strengths and Limitation

Our narrative review offers a robust and comprehensive analysis of research on the
nutrient intake status of children following VN and OM diets. We carefully examined
the chronological listing of the position papers of relevant associations and their quoted
positions and briefly analysed their references. Furthermore, we conducted an in-depth
analysis of published nutritional studies on VN and OM diets for children; most of these
studies were not included in previous position papers. To further enhance our review,
we included a recently published systematic review of 30 studies examining the nutrient
intake status of children who consumed VN, VG, and OM diets [127]. This nicely sum-
marized a part (comparison between dietary patterns in terms of the risk of inadequacy
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and (un)favourably high intakes) of the issue that researchers in the literature often avoid,
which distorts the conclusions. In addition, the reviewed studies primarily consisted of
observational studies (except two), which limits the scope of our narrative review. There-
fore, a recommendation in support of or against a VN diet compared with OM diet should
be assessed carefully, without bias towards one diet or the other as a result of an eating
preference, a past “indoctrinated business model”, or ignoring the total body of evidence;
additionally, a recommendation should be made in the context of the existence of known
public health challenges as a result of unhealthy diets and lifestyles. To achieve the best
possible nutrition for children, we recommend following a VN or OM diet consisting of
energetically and nutritionally sufficient whole foods to resolve nutritional disagreements
until better scientific evidence for or against VN or OM diets for children is available.

6. Future Recommendations in the Area

Conducting well-designed comparative (long-term) studies is advisable to avoid un-
necessary speculations regarding the suitability of VN diets for children. These studies
should initially consider well-designed VN and OM diets and subsequently explore how
these diets are implemented in practical settings. They should also monitor the effects of
the different types of diets on nutrient intake and status by using biomarkers and inves-
tigating several functional outcomes, such as growth, development, and the prevention
of chronic NCDs [127]. Swedish researchers have announced a long-term observational
study, the Vegan Diet in Small Children (VHS) study, planned to be conducted from 2021
to 2026. This study will involve 30 children under six months of age whose parents have
chosen exclusively to provide them with a VN diet. These children will be compared
with a reference group of 30 matched cases following an OM diet. Data collection will
include monthly dietary records, blood sample analyses, and growth measurements at 6,
12, and 24 months of age. At the age of 3 years, cognitive developmental assessments and
DEXA body composition examinations will be conducted. The study aims to increase the
understanding of the benefits and potential risks associated with both VN and OM diets,
focusing on aspects such as growth, cognitive development, and nutritional status [145].

Regardless of minor variations in current position statements among the most relevant
scientific/professional associations, there is a strong consensus that children’s diets, in
general, should predominantly align with plant-based diets. Children should consume
more whole grains, legumes, vegetables and fruits, and nuts and seeds to achieve adequate
intakes of fibre, SFAs, PUFAs, folate, and vitamin E [127]. Such a consensus arises from
the current health status of children and adults, understanding that the adoption of a
plant-based eating pattern serves as an investment in not only the improvement in adult
body mass and body composition management, but also in addressing the significant
public health challenges regarding cardiometabolic health [11,12,70,125,126,146,147].

Finally, in a recent Italian survey, a notable challenge emerged, as paediatricians were
perceived as sceptical and unprepared when they were asked about raising children on
VN diets [21]. In situations where opportunities for improvement remain, such as ensuring
that VN diets are well designed (i.e., that cover energy needs as well as macro and nutrient
needs, without a high intake of sugar, salt, and SFAs) and practised appropriately (i.e.,
predominantly from whole foods, with adequate supplementation with vitamins B12 and
D in winter months, probably also with EPA and DHA, and low intake of highly processed
foods that are rich in sugar, salt, and preservatives) [23], it is paramount to recognize
the significance of fostering effective communication among parents, paediatricians, and
dietitians. Such a practice should stand as a fundamental cornerstone when devising
nutritional strategies for the well-being of children adhering to VN diets [29].

7. Conclusions

Recent studies on children following VN (including VG) and OM diets coincide with
the obesity epidemic among children and adults consuming unhealthy OM diets, the
increasing prevalence of chronic NCDs, and the environmental challenges. The sceptical
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views surrounding VN diets for children in position papers are because the claims often do
not rely on well-designed VN diets supplemented with vitamin B12 but mainly on findings
in children who have not properly implemented a VN diet.

The health benefits in adults following VN diets, the fact that the position papers of
numerous (paediatric) associations are poorly referenced, based on outdated or unrepresen-
tative studies, often with limited information about VN diets, the supporting system, and
the nutritional choices, all highlight the need for re-evaluation. Based on the current studies,
a well-designed VN diet is not inherently appropriate and safe for children; therefore, an
OM diet is not inherently superior, optimal, nor a gold standard. The authors of position
statements should apply the same evaluation approach towards VN as well as OM diets.

We suggest that paediatric associations frequently update position papers and include
the recent high-quality studies. Efforts should be made to improve both types of diets and
to ensure they are well designed, consist primarily of whole foods, and are properly imple-
mented. It is essential that children on a VN diet consume a variety of whole plant foods
and/or foods that are appropriately fortified with critical micronutrients (i.e., vitamins
B12 and D, calcium, iron, zinc, and iodine). If such foods are not consumed in adequate
amounts, supplementation should be recommended. Position papers should also include
information for paediatricians and dietitians on effective counselling for parents and offer
practical information (i.e., brochures, cooking classes, recipes, lists of local farmers, web
pages) on the preparation of healthy and sustainable meals for children. Position papers,
health professionals, and media reports also play a vital role in ensuring that whole, nu-
tritious plant-based foods and meals, including fruits, vegetables, legumes, whole grains,
nuts, and seeds, become more affordable and broadly available, and are therefore regu-
larly consumed as the new normal. A paramount focus should be placed on facilitating
implementation, fostering an inclusive environment for parents and children, regardless of
their dietary choices. This is particularly important because we live in an obesogenic food
environment with increasing health care costs, where both diets can quickly be practised in
an unhealthy manner.
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116. Seljak, B.K.; Valenčič, E.; Hristov, H.; Hribar, M.; Lavriša, Ž.; Kušar, A.; Žmitek, K.; Krušič, S.; Gregorič, M.; Blaznik, U.; et al.
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