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The global effort to reduce childhood obesity and type 2 diabetes has increased
the use of non-sugar sweeteners (NSS) as alternatives to sugar. However, the long-
term health effects of NSS in children remain debated, with inconsistent evidence
supporting a precautionary approach. This perspective article critically reviews
current knowledge, highlights research gaps, and questions the broader context
of NSS usage. There is a general consensus that the use of NSS is inadvisable
before age 3 and strongly discouraged for those up to age 5. Beyond this age,
uncertainties persist, especially regarding the benefits and risks for children who
are overweight, obese, or have diabetes. There is an urgent need for robust,
long-term studies on NSS exposure in children. Current regulatory measures such
as varied labelling, school restrictions, and taxation reflect the lack of a unified
scientific consensus and harmonised policies. To effectively protect children’s
health, it is essential to establish a global agreement and develop evidence-based
guidelines on the use of NSS.
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1 Introduction

A global nutrition strategy must prioritise healthy diets to improve health and well-being
while addressing the increasing prevalence of non-communicable diseases (NCDs). Notably,
the majority of early NCD-related deaths are preventable, and the WHO Sustainable
Development Goal 3.4 aims to achieve a one-third reduction in premature NCD-related deaths
by 2030 (1).

Diet is one of the primary determinants of an individual’s future health (2). Establishing
healthy eating habits early in life can significantly reduce the risk of diet-related chronic
diseases. Nowadays, children face growing threats from unhealthy diets and lifestyles. In 2022,
37 million children under the age of 5 and over 160 million children aged 5-19 years were
overweight or obese (3, 4).

In 2023, the Declaration of Zagreb emphasised the importance of raising awareness about
obesity and its impact on children and future generations (5). The International Diabetes
Federation (IDF) estimates that 592 million adults will have type 2 diabetes by 2035. In Europe,
the prevalence of this condition is expected to rise by 13% by 2045. Once linked to older adults,
type 2 diabetes is increasingly affecting younger populations due to rising obesity rates (6).

Overweight, obesity, and related NCDs are major but preventable public health challenges.
Early intervention during childhood can reduce the risk of chronic disease later in life. To
safeguard future generations, the WHO aimed to halt the rise in obesity and diabetes by 2025
(SDG 3.4) (1).
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The 2015 WHO guideline (7) conditionally recommended
limiting free sugars to less than 10% of daily energy intake to reduce
the risk of obesity and tooth decay, noting that the certainty of
evidence was insufficient to support a strong recommendation. In
2022, the European Food Safety Authority (EFSA) assessment
reinforced this advice and supported the use of non-sugar sweeteners
(NSS), including for children (8).

In the European Union (EU), sales data from 2016 to 2021 showed
a rise in NSS soft drinks, alongside a decline in sugar-sweetened
beverages (SSB) (9). The Food and Agriculture Organization (FAO)
predicts that by 2032, NNS total consumption will increase by 12%
(10). Therefore, it is imperative to recognise the influence of this trend
on human health, encompassing a broad spectrum of health outcomes,
particularly regarding children (11).

NSS remain controversial due to unclear health and safety effects.
While they may reduce calorie intake and improve glycaemic control
in individuals with diabetes or obesity, especially in children, their use
should be part of a balanced dietary approach (12). Long-term use of
NSS has been linked to nervous system effects, metabolic risks, gut
microbiota alterations, inflammation, and an increased risk of type 2
diabetes, cardiovascular disease, and mortality (13). NSS can transfer
to foetuses and infants through amniotic fluid or breast milk, with
some studies suggesting links to preterm birth, allergies, or poorer
cognition, although the evidence remains inconsistent (14-16).

Establishing clear links between NSS exposure and disease is
difficult due to study limitations and differing views among health
authorities and researchers. Further research, including longitudinal
studies, randomised controlled trials, and meta-analyses with robust
methods and larger samples, is essential to clarify the safety and health
effects of NSS. While the EFSA and the Food and Drug Administration
(FDA) classify NSS as safe, there continues to be debate and
controversy about their health effects.

In 2023, the International Agency for Research on Cancer (IARC)
classified aspartame as possibly carcinogenic to humans (Group 2B).
However, the EFSA and JECFA reaffirmed the acceptable daily intake
(ADI) of 40 mg/kg body weight. While the EFSA and JECFA assess
risk and the JARC assesses hazard, all organisations agree that current
data show bias and inconsistencies, warranting further research (17).

However, given the uncertainties regarding the long-term safety
of NSS in children and the lack of scientific studies, can we safely
recommend their use as part of a healthy diet for children? Infants and
children face higher exposure relative to body weight and are more
vulnerable due to their immature biological systems. Applying the
precautionary principle, the WHO issued new guidance in May 2023,
advising caution in the use of NSS for preventing weight gain and
diet-related NCDs in individuals without diabetes (18). The WHO
advises caution against the use of NSS for weight control or NCD risk
reduction, citing studies that suggest an increased risk of type 2
diabetes and cardiovascular diseases.

Nevertheless, some authors critique this WHO guideline,
highlighting inconsistencies in NSS research due to varied study
designs and outcomes. While acknowledging limitations and the need
for further studies (16, 19), there is a consensus that artificially
sweetened beverages are inadequate substitutes for sugar-sweetened
drinks in diabetes prevention (20).

As scientific evidence on the health effects of NSS in children
remains inconclusive (12), preventing their exposure is advisable
under the European precautionary principle, as exemplified by the
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European Unions Regulation 178/2002 (21). Early childhood is a
critical developmental period, and acknowledging children’s
vulnerability is essential for protective risk assessment and disease
prevention. Consequently, to protect childrens health, NSS are
prohibited in foods for infants (under 12 months old) and young
children (1-3 years old) (22), including dietary foods for those who
are not in good health, except where otherwise specified (23).

No long-term studies exist on the effects of NSS in children.
Moreover, due to higher intake relative to body weight, especially
among overweight, obese, and diabetic children, the likelihood of
exceeding the acceptable daily intake (ADI) is found to be elevated in
these vulnerable groups. This perspective article provides a
comprehensive overview of current knowledge, highlights areas
requiring further research, and raises questions regarding the broader
“360-degree” context.

2 Past and present recommendations

Given the widespread consensus regarding the lack of
scientific studies on the long-term health effects of NSS
consumption in children, some guidance and precautionary
measures have been recommended to protect future
generations (16).

The EU Food-Based Dietary Guidelines (FBDG) recommend
reducing sweetener intake to prevent metabolic issues (24). The
Horizon 2020 SWEET project, presented in 2024, found that low- or
no-calorie sweeteners provided modest weight loss maintenance
benefits over 1 year, with no significant effects on glucose regulation
or cardiometabolic markers. However, its observational data analysis
showed inconsistent links between NSS consumption and NCD risk,
with results limited by potential bias, residual confounding, and
reverse causality (25).

The European Society for Paediatric Gastroenterology, Hepatology
and Nutrition (ESPGHAN) advises caution regarding the use of NSS
in childrens diets, particularly for children under the age of 3 (26), and
the European Academy of Paediatrics (EAP) advises caution regarding
the consumption of sugar-sweetened beverages in children (27).

Canada’s Food Guide recommends that all population groups
should restrict NSS consumption (28). Furthermore, Health Canada
advises that children from birth to 24 months avoid consuming foods
or beverages containing NNS (29).

In the United States of America (USA), the 2020-2025 Dietary
Guidelines for Americans and the American Diabetes Association
recommend that NSS may be acceptable sugar substitutes when
consumed in moderation; however, they advise against long-term use
(30). Johns Hopkins’ Obesity Management Guidelines do not include
NSS among recommended strategies (31). The National Academy of
Sciences notes inconsistent recommendations regarding NSS intake
for children. Health organisations such as the US Institute of Medicine
and the American Academy of Paediatrics advise against promoting
NSS consumption in children until more research is conducted to
clarify the potential health effects (32).

In 2019, the American Academy of Pediatric Dentistry (AAPD),
alongside the Academy of Nutrition and Dietetics (AND), the
American Academy of Pediatrics (AAP), and the American Heart
Association (AHA), advised against giving NSS-containing beverages

to children under five, highlighting the importance of promoting
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optimal health amidst limited evidence regarding long-term effects of
NSS on young children (33).

The Brazilian Ministry of Health advises against NSS consumption
in children due to limited evidence (15). Similarly, the US Agriculture
Department (2020-2025 Dietary Guidelines) and Uruguay’s Ministry
of Health recommend avoiding NSS during the first 2-3 years of life
(30, 34).

3 Children’s exposure to NSS

Regulatory bodies establish the ADI based on the no-observed-
adverse-effect-level (NOAEL), which is the highest intake level of a
substance at which no adverse effects are observed in animal studies.
A margin of safety is then applied, typically a factor of 100, to account
for species differences and individual human variability, resulting in
the ADI. Exceeding this threshold, particularly in vulnerable
populations such as children who have higher intake relative to their
body weight, significantly reduces this safety margin. This is
concerning, as it increases the risk of adverse health outcomes,
including metabolic, neurological, and gut microbiota alterations,
which are not fully understood in the long term for this age group (35).

Exposure assessments for children and adolescents must be updated
using current consumption data to accurately evaluate the intake of
NSS. It is essential to assess the recent dietary intake of individual NSS
across various scenarios and groups. High-risk children, such as those
with phenylketonuria (PKU), diabetes, or obesity, have been found to
exceed the ADI for acesulfame-K, cyclamate, and steviol glycosides (36).

Several scientific studies from different countries support this
evidence. As stated by Walton and Wittekind, high soft drink
consumption among infants and toddlers (<4 years) in the WHO
European Region leads to high NSS exposure (9).

A 2019 survey in Portugal found that 85% of soft drinks contained
various NSS combinations. For children under 8, drinking two
330 mL cans daily could lead to 72.5 and 60% of the ADI for cyclamate
and saccharin, respectively. Daily consumption of NSS-containing
foods may exceed the ADI, posing a potential risk (37). The German
Federal Institute for Risk Assessment (BfR) analysed 92 popular
low-calorie or no-added-sugar soft drinks and found high
concentrations of NSS, including acesulfame K, aspartame, cyclamate,
saccharin, sucralose, and steviol glycosides. Notably, 87 of the
beverages contained multiple NSS, according to findings from the BfR
MEAL study (38). A survey conducted across the United Kingdom
revealed that approximately two-thirds of children consume NSS
products, and this trend remained consistent throughout the 11 years
of the study (39). In Chile (2020), NSS were found in nearly all powder
juices (98.8%), flavoured milks (98.3%), jellies (91.2%), and dairy
desserts (79%) targeted at children, with few NSS-free options,
especially for lower-weight children at the risk of exceeding ADI (40).
Similarly, a 2024 survey confirmed high NNS consumption among
Chilean toddlers, with sucralose being the most prevalent sweetener
(41, 42).

4 What is being done?

The European Commission’s Health Promotion and Disease
Prevention Knowledge Gateway supports policies to regulate NSS
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intake (43). Countries have adopted measures such as restrictions,
incentives, taxation, labelling, and public health campaigns. For
effective impact, these interventions should be simple to implement
and scalable to shift NSS consumption patterns (44, 45).

4.1 Marketing and labels

The global food and soft drink industry spent over 33 billion USD
on advertising in 2020, highlighting the power of marketing strategies.
Research shows that marketing strongly influences children’s food
choices and consumption, contributing to sector growth. This
influence has been associated with various forms of malnutrition,
including childhood obesity driven by overconsumption (46).

Food marketing and product labelling aimed at children must
be carefully regulated to protect their health, aligning with nutritional
guidelines such as those from the WHO to prevent diet-related
chronic diseases. While nutritional labels list the presence of NSS in
ingredients, they typically do not disclose the specific quantities used.
Regulations on food marketing and labelling for children differ across
countries, reflecting varying public health priorities and consumer
protection strategies. Ensuring clear, consistent labelling and
responsible marketing is essential to support healthier dietary choices
among children.

The AAP recommends that product labels specify the amount of
NSS. This aims to improve NSS monitoring, since these sweeteners are
widely available and heavily consumed by children (15). Conversely,
the EU has not issued comparable guidance.

In Norway, food products containing NSS are not allowed to
be labelled with the keyhole symbol. This front-of-pack nutrition label
helps consumers identify healthier food options within a product
category (47).

In Chile, packaged foods are required to list specific NSS and their
quantities (44). Mexico was the first to mandate a warning label
advising against NSS for children (45). Both Mexico and Argentina
use front-of-package warnings—e.g., “Contains sweeteners, not
recommended for children”—to discourage NSS consumption
among children.

Children are a growing target in the food market, yet many
caregivers and health professionals remain unaware that “reduced
sugar” products often contain NSS.

Ambiguous labels such as “No Added Sugar;” “Low Sugar;” “Sugar
Free,” or “Diet/Light” may result in inadvertent consumption, thereby
underscoring the necessity for clearer, more transparent, and
standardised labelling. Consumers possess the right to receive
information to help them make

accurate and honest

informed decisions.

4.2 Restricting or eliminating choice

School food policies enforce strict marketing restrictions on food
and drinks aimed at children, improving their diets by enhancing
nutritional quality. In the EU, along with Norway and Switzerland,
several countries have implemented such restrictions, prohibiting the
marketing of non-compliant foods and beverages in schools (48).

Greece prohibits NSS in certain beverages in junior high and high
school canteens. Hungary bans artificially sweetened soft drinks for
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children under six in educational settings. Latvia restricts soft drinks
with additives, including NSS, except during lunch. Malta and Spain
forbid NSS entirely in schools. Wales, UK, takes it a step further by
banning all fizzy soft drinks, including diet versions, in primary and
secondary schools (46).

A 2018 meta-analysis across multiple countries confirmed that
restricting sweetened beverages in schools leads to significant
decreases in sugar-sweetened drink and unhealthy snack
consumption, without compensatory calorie increases. These findings
support the effectiveness of school-level beverage restrictions in
reducing both sugar and sweetener intake. The study also noted that
decreased sweetened beverage consumption may indirectly reduce
exposure to both sugar and NSS, depending on national
regulations (49).

4.3 Taxes

SSB taxes, based on the amount of sugar, have been implemented
in more than 50 countries (50) to encourage the consumption of
healthy alternatives, such as beverages with NSS.

A systematic review and meta-analysis of globally implemented
SSB taxes indicated a correlation with a decrease in sales of
approximately 30%. The most significant decline in SSB sales is
attributed to higher taxes, suggesting that prices influence consumer
behaviour (51). This measure decreases sugar consumption and
reduces the risk of diet-related chronic diseases, and it can be easily
implemented for NSS worldwide.

A recent Polish study found that the tax on sweetened
beverages prompted many young people to reduce sugary drink
consumption, although some switched to artificially sweetened
alternatives. While the tax raised awareness and influenced
behaviour, additional policies are required to enhance its
effectiveness (52).

Spain’s tax on sugar-sweetened beverages reduced consumption
mainly among higher-income and health-conscious groups, with
limited impact on lower-income populations. The study suggests
that while SSB taxes can change drinking habits, targeted measures
are needed to address inequalities and improve effectiveness across
all groups (53).

In the EU, countries such as France, Spain, Belgium, Norway, and
Poland have introduced volume-based taxes on beverages containing
NSS (54). It is essential to evaluate the impact and effectiveness of
these policies to identify successful strategies for implementing NSS
beverage taxes across all EU member states.

5 What still needs to be done?

Food preferences develop between the ages of 2 and 3 and are
influenced by exposure to processed foods and marketing. Persuasive
marketing often promotes unhealthy products, undermining children’s
right to health and protection from exploitation. Although parents
recognise their role in guiding their childrens diet, many feel
powerless against pervasive marketing (55). Despite clear evidence of
harm, regulatory actions are limited, while digital marketing expands.
Furthermore, industry pressure often obstructs the development and
enforcement of effective policies aimed at protecting children’s health.
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Notwithstanding recent progress in identifying sustainable and
healthful diets for children and teenagers, there are still critical gaps
in NSS exposure assessment.

It is recognised worldwide that there is an urgent need for high-
quality research, including well-designed experimental studies and
rigorous analyses, to monitor long-term NSS exposure and its effects
on children’s health. Special attention should be given to the age at
initial exposure and to high-risk populations, such as children with
obesity and diabetes. Continuous monitoring of NSS consumption is
essential to comprehend its health implications.

Moreover, establishing consensus and implementing more
rigorous regulations are essential for safeguarding children’s health,
based on robust scientific evidence supported by experts
and authorities.

The EU should review case studies on NSS policy outcomes in
beverages to guide future regulations across member states.
Additionally, clear labelling of the type and amount of each NSS in
foods and drinks marketed to children should be mandatory
across the EUL.

Furthermore, precise and accurate label information is crucial in
helping parents, caregivers and healthcare professionals understand
the composition of products, easily identify the presence of NSS, and
make informed, healthier choices for children (56).

Health authorities, academic institutions, and official entities must
reach a consensus, grounded in rigorous scientific research,
concerning the safety and usage guidelines of NSS.

6 Discussion and conclusion

A review of the current scientific literature suggests that evidence
on NSS and health outcomes remains inconsistent, particularly in
children. While some studies suggest potential links to metabolic risks
and altered gut microbiota, these findings are often observational, lack
long-term follow-up, and are complicated by confounding factors.
Therefore, further research is urgently needed to clarify the long-term
effects of NSS based on the type, quantity, and age at first exposure,
especially regarding links to diabetes, obesity, and other
health conditions.

Global health guidelines now recommend limiting NSS intake in
healthy populations, especially young children. In paediatric cases,
NSS should be reserved for diabetes management or when other
obesity prevention strategies are insufficient. Regulatory action should
ensure clear communication to reduce confusion among consumers
and health professionals.

Within the EU, a lack of clear labelling on NSS-containing foods
has been identified. Evidence from Mexico’s successful warning-label
policy suggests that such measures can reduce NSS consumption and
help parents make healthier dietary choices for their children. These
insights should inform future international policies and strategies.

Health strategies must focus on reducing children’s preference for
sweet tastes by promoting water over sweetened beverages, including
those with NSS. Relying on highly sweet alternatives may hinder
children’s sensory development, reinforce sweet food preferences, and
negatively affect overall dietary quality. Establishing healthy eating
habits early in life is key to preventing chronic diet-related diseases.

Given the rapid development occurring in early childhood and
limited data on the safety of NSS in this age group, a precautionary
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approach is warranted. Healthcare professionals, including
paediatricians, nutritionists, pharmacists, and nurses, must have
clear, evidence-based guidance on NSS to provide effective
counselling, contributing to the prevention and management of
NCDs in children.
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