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EXECUTIVE SUMMARY

In 2010, the CCSP Health and Wellness Advisory Council (Appendix 1) prepared the ‘Position Statement on the 
Non-Nutritive Sweeteners Aspartame, Acesulfame K and Stevia’ which considered the safety and efficacy of 
these non-nutritive sweeteners. The position paper has now been updated following a review of published 
literature from June 2010 (Appendix 2). Key findings are as follows: 

Safety

The non-nutritive sweeteners aspartame, acesulfame K and stevia have undergone extensive safety 
assessments by food regulatory authorities and are considered safe for use as general purpose, non-nutritive 
sweeteners in the general population.

In a comprehensive re-evaluation of the safety of aspartame conducted by the European Food Safety 
Authority in 2013, no issues of concern to the general population were identified and no changes were  
recommended to the Acceptable Daily Intake. In particular, EFSA ruled  out a potential risk of aspartame 
causing damage to genes and inducing cancer based on an extensive review of both animal and human 
studies, and also concluded that aspartame does not harm the brain, the nervous system or affect behaviour 
or cognitive function in children or adults.

People with phenylketonuria (PKU) are advised to avoid products sweetened with aspartame. Products that  
are sweetened with acesulfame K and stevia, and are free of aspartame, can be safely consumed by people  
with PKU.

The available evidence does not support the hypothesis that aspartame-derived aspartic acid may lead to 
impairment of neurological function. Aspartame-derived methanol is very unlikely to pose any risk to health 
at intakes at or below the Acceptable Daily Intake for aspartame. The margin for safety is high.

Acesulfame K does not induce any effects of toxicological significance, even at very high intakes, nor does 
it have mutagenic or carcinogenic potential. There is no evidence that stevia is carcinogenic in animals  
or humans.

Body weight, appetite and sweet taste preference

The evidence on whether non-nutritive sweeteners affect appetite or preference for sweet foods is very limited 
and no firm conclusions can be drawn. 

Recent randomised controlled trials indicate that the replacement of sugar-sweetened beverages with drinks 
containing non-nutritive sweeteners appears to be a useful adjunctive strategy for weight management, 
although no definitive long-term trials have been reported.

Diabetes and cardiometabolic risk

Aspartame, acesulfame K and stevia have no adverse effects on blood glucose or insulin levels and products 
containing these non-nutritive sweeteners may be safely included in the diets of people with diabetes. These 
sweeteners may be useful adjuncts to other weight control measures in people with diabetes. However, 
some caution derives from studies suggesting associations with type 2 diabetes and cardiovascular events, 
possibly reflecting other dietary and lifestyle confounders.

Dental health

Limited evidence suggests that the replacement of sugar-sweetened beverages with drinks sweetened with 
non-nutritive sweeteners may lower risk for dental caries. However, the acidity of some low-joule beverages 
confers risk for dental erosion. 
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SAFETY ASSESSMENT OF NON-NUTRITIVE SWEETENERS

Food regulatory authorities have the responsibility for assessing all risks associated with the food chain in their 

respective countries and deciding which non-nutritive sweeteners are safe for human consumption, based on the 

scientific evidence available. Reassessments of non-nutritive sweeteners have occurred from time to time as new 

evidence relating to safety and community exposure became available. Regulatory agency reports are publicly 

available, consistent with policies of openness and transparency.

ASPARTAME

Aspartame was discovered in 1965 by chemist, James Schlatter who was working with G.D. Searle & Co in the 

USA. It was approved by the United States Food and Drug Administration for use in certain foods in 1974 and is 

one of the most widely used non-nutritive sweeteners as its taste is very similar to that of sucrose (table sugar). 

Metabolism of aspartame

Aspartame is a dipeptide comprised of the amino acids aspartic acid and phenylalanine [1]. Animal and human 

studies have confirmed that once aspartame is consumed it is rapidly broken down into these amino acids and 

methanol. These are then absorbed into the bloodstream and used by the body for energy and building body 

tissues. As a consequence of its rapid breakdown, intact aspartame is not absorbed from the gut and cannot be 

detected in the bloodstream after ingestion by animals or humans [1].

Aspartic acid, phenylalanine and methanol are all found naturally in foods, such as fruit juices, meat and dairy 

products. These substances are often found in larger amounts in these foods than the amount that arises from 

the ingestion of foods and drinks sweetened with aspartame. For example, a glass of skim milk provides about six 

times more phenylalanine and thirteen times more aspartic acid, and a glass of tomato juice provides about six 

times more methanol, than an equivalent volume of beverage sweetened with aspartame [1]. 

Regulatory approval of aspartame

Aspartame has been approved for use in over 90 countries and is used in over 6000 types of food products 

and beverages worldwide [2]. The United States Food and Drug Administration approved aspartame for use in 

carbonated beverages in 1983 [3] and approved it for use as a general purpose sweetener in 1996. Approval 

was granted in some European countries in the 1980s and more widely in 1994 with the harmonisation of food 

regulations across the European Union. Aspartame was approved for use in Australia in 1986. 

EFSA re-evaluation of aspartame (2013)

In 2013, the European Food Safety Authority (EFSA) published a comprehensive re-evaluation of the safety of 

aspartame as a food additive [4]. This detailed safety assessment considered animal experiments designed to 

assess the potential acute or chronic toxicity of aspartame, its carcinogenicity, and whether it has any adverse 

effects on reproductive performance, immune system function or neurological function. Human clinical studies, 

case reports and epidemiological studies were also considered, if available. These data were used to calculate the 

highest exposure that does not produce an adverse effect, called the no-observed-adverse-effect level (NOAEL). 

Safety factors were then applied to estimate the Acceptable Daily Intake (ADI) of the aspartame for humans. Prior 

to the EFSA re-evaluation the ADI for aspartame in Europe was 40 mg per kilogram of body weight per day, the 

same as that in Australia. 

The findings of the review are discussed in detail below. More recent studies published since the EFSA review are 

also noted.
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Safety studies of aspartame

•    The EFSA report reviewed acute toxicity studies in several animal models [4]. These studies involved the 

administration of a single, very high dose of aspartame followed by monitoring for adverse effects. Typically, 

no physical, microscopic or haematological changes were observed, nor was there remarkable motor or 

behavioural activity, or deaths. The acute toxicity of aspartame was judged to be very low.

•    Short-term and sub-chronic toxicity studies in several animal models were reviewed by EFSA. These studies 

involved the administration of repeated doses of aspartame, often at moderate levels, over a longer time 

period. Typically, no adverse clinical conditions or behavioural abnormalities were reported during the 

study period and survival was high in the treated groups, often 100%. Two papers by the same research 

group reported adverse effects on brain and liver antioxidant systems in rats [5,6]. EFSA concluded that 

the mild effects observed, the high doses of aspartame used in these studies and the small numbers of 

rodents involved raised questions about the relevance of these findings. Overall, the sub-chronic toxicity of 

aspartame was judged to be very low.

•    The EFSA report reviewed the available in vitro and in vivo (animal) genotoxicity studies. The purpose of 

these studies was to assess whether exposure to aspartame results to damage to DNA, which has the 

potential to lead to cancer. EFSA concluded that the available data do not indicate a genotoxic concern for 

aspartame. Research in this field is ongoing [7].

•    The EFSA report reviewed the available studies assessing the carcinogenicity of aspartame. These 

studies, conducted in a variety of animal models, assessed the effect on tumour incidence of the long-

term administration of different doses of aspartame. EFSA concluded that cancer incidence in aspartame-

exposed groups was not significantly increased in either sex compared to controls.

•    EFSA reviewed the available reproductive and developmental toxicity studies. The purpose of these studies 

was to assess the effects of aspartame on sexual function and fertility in adult males and females, as 

well as any effects on the development of the offspring. The effects of L-phenylalanine were also tested in 

some studies. Reduced feed intake and maternal body weights were observed in some studies with high 

aspartame intakes. Whether this was a consequence of how the aspartame was administered or due to 

aspartame itself was difficult to ascertain. In support of the latter, reduced feed intake and maternal body 

weight was also observed with the administration of L-phenylalanine. Lower body weights in offspring fed 

large amounts of aspartame and L-phenylalanine were also observed in some studies. EFSA considered 

that it was plausible that L-phenylalanine derived from aspartame could be responsible for the effects 

reported for aspartame in these animal studies. Consequently, a conservative NOAEL for aspartame of 

1000 mg/kg body weight/day was identified [4].

Safety studies of L-phenylalanine

In humans, high serum concentrations of L-phenylalanine are known to have adverse developmental implications. 

Humans with phenylketonuria (PKU) have a markedly reduced capacity for phenylalanine metabolism and 

consequently serum phenylalanine concentrations are high. If untreated, PKU babies show severe impairment 

in development and cognition. Adverse developmental effects have been observed in children born to PKU 

parents and these effects appear to be related to maternal serum phenylalanine concentrations. Based on 

these considerations EFSA concluded that L-phenylalanine is the main metabolite of concern in terms of potential 

developmental effects of aspartame in humans [4]. 

In characterising the risk associated with L-phenylalanine EFSA focussed on the plasma phenylalanine concentrations 

associated with developmental effects in children born from mothers with PKU, in preference to animal studies. Using 

current clinical guidelines as a guide to peak plasma phenylalanine concentrations and against a background of 

high dietary phenylalanine, EFSA modelled the responses to aspartame of normal subjects and PKU heterozygotes. 
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Humans heterozygous for PKU show a slightly reduced capacity to metabolise phenylalanine and slightly higher 

serum concentrations of phenylalanine after ingesting it, compared to normal individuals. 

Based on this modelling EFSA concluded that aspartame was not of safety concern at the current aspartame 

exposure estimates or at the existing ADI of 40 mg/kg body weight/day, noting that a dose of approximately twice 

this figure, consumed over a period of eight hours by normal individuals, resulted in plasma phenylalanine levels 

in the normal post-prandial range. No changes were recommended to the existing ADI. The ADI is not applicable 

to subjects homozygous for PKU [4]. Such individuals or their carers would be aware of the metabolic disorder well 

before becoming exposed to aspartame-sweetened drinks.

Safety studies of methanol 

As methanol is a metabolite of aspartame EFSA considered the possibility that any adverse health effects of 

aspartame may be mediated by methanol and reviewed all the available toxicological data [4].

•    Although studies were limited, the reliable in vitro and in vivo data did not indicate a genotoxic potential 

for aspartame-derived methanol.

•    Data for the assessment of the carcinogenic potential and the reproductive and developmental toxicity of 

aspartame-derived methanol were limited.

•    A NOAEL based on inhalation studies in animals was established. This was over 100-fold higher than the 

maximum amount of methanol that could be released when aspartame is consumed at the ADI.

•    Formaldehyde formed from the metabolism of aspartame-derived methanol was not considered a concern.

•    EFSA concluded that aspartame-derived methanol is unlikely to pose any risk to health at intakes at or 

below the ADI of 40 mg/kg body weight/day.

•    Since the publication of the EFSA report, a finding suggesting that aspartame-derived methanol may 

increase oxidative stress in the rat brain has been published [8].

Safety studies of aspartic acid

Neurotoxicity

Another aspartame metabolite, aspartic acid is a neurotransmitter and can be converted to glutamate, a more 

potent neurotransmitter. It has been suggested that aspartame-derived aspartic acid may lead to impairment 

of neuronal function, learning and behaviour, and lead to enhanced susceptibility to seizures and changes in 

behaviour and mood [9].

The potential of aspartic acid generated from aspartame to induce neurotoxicity has been investigated in a variety of 

animal models. These studies have been the subject of a previous review [2] and were reviewed again by EFSA [4].

EFSA’s conclusions were consistent with those of the earlier review:

•     The available evidence does not support the hypothesis that aspartame present in the human diet would 

cause any impairment of the neurological function.

•    Aspartic acid generated from aspartame is not of safety concern at the current exposure estimates or at the 

ADI of 40 mg/kg body weight/day.

Since the publication of the EFSA report, two Egyptian studies by the same group found that repeated aspartame 

administration increased brain oxidative stress in mice [10,11].
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Intake of aspartame

The most recent assessment of intakes of aspartame in Australia and New Zealand was published in 2004. Mean 

intakes were estimated to be 2.56 and 1.69 mg/kg body weight/day, respectively, both well below the ADI of 40 

mg/kg body weight/day [12]. Among high consumers of aspartame (95th percentile) intakes are of the order of  

13-23% of the ADI. Similarly low intakes have been recently observed in other populations [13,14]. Aspartame intake 

differs by age in Australia and New Zealand, with the 25-39 year-old age group being the highest consumers and 

the 12-17 year-old and over 60-year-olds consuming the least [12].

No data on trends in use of aspartame in Australia are available. In the United States, purchases of foods and 

beverages containing non-nutritive sweeteners increased during the 2000s as purchases of sugar-sweetened 

products declined [15,16].

Epidemiological studies of aspartame relating to safety

Cancer

•    EFSA reviewed the evidence from case-control studies into the use of non-nutritive sweeteners (including 

aspartame) and cancer. Although little evidence was found suggesting aspartame was associated with 

cancer risk at any site, the quality of the studies was relatively poor and therefore also provided limited 

reassurance of safety. The Panel concluded that studies that suggested an association with cancer were 

generally flawed.

•    EFSA found limited data from prospective cohort studies into aspartame and cancer. Lim and colleagues 

found no associations between aspartame intake and hematopoietic or brain cancers in a large US 

cohort [17]. Schernhammer and colleagues found associations between aspartame intake and both non-

Hodgkin lymphoma and multiple myeloma in men, but not women [18]. EFSA placed little weight on these 

findings, given their limitation to men, the small relative risks observed and the lack of clear dose-response 

relationships [4].

•    In summary, the EFSA review found negligible epidemiological evidence that the intake of aspartame was 

associated with increased cancer risk in humans.

Reproduction and child development 

Pre-term delivery

•    A large prospective cohort study conducted in Denmark found a small but significant association between 

consumption of soft drinks sweetened with non-nutritive sweeteners (including aspartame) and elevated 

risk of medically induced pre-term delivery, but not for spontaneous pre-term delivery [19]. Contrasting 

results were observed in a Norwegian cohort study [20]. 

•    A meta-analysis of the findings from these two studies indicated similar risks of pre-term delivery with higher 

consumption both of sugar-sweetened soft drinks and drinks sweetened with non-nutritive sweeteners, 

suggesting residual confounding was at play [21].

•    EFSA concluded that currently available epidemiological data do not suggest that consumption of beverages 

containing non-nutritive sweeteners (including aspartame) is a cause of pre-term delivery.

•    EFSA noted that there was no risk to the human foetus from exposure to phenylalanine derived from 

aspartame at the current ADI (with the exception of women suffering from PKU).
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Allergy

•    A Danish cohort study found maternal consumption of beverages sweetened with non-nutritive sweeteners 

during pregnancy to be weakly associated with the incidence of asthma in offspring, though no exposure-

response relationships were observed [22]. No associations with allergic rhinitis were observed.

•    EFSA concluded that the findings could only be considered weakly suggestive of hazard and that more 

studies specifically related to aspartame were required.

•    These epidemiological findings are consistent with those of a multi-centre placebo-controlled clinical study 

that found aspartame and its conversion products were no more likely than placebo to cause allergic 

symptoms in subjects thought to be sensitive to aspartame [23].

•    EFSA concluded that the weight of evidence does not suggest that aspartame is associated with allergic-

type reactions in humans. 

ACESULFAME POTASSIUM (K)

Acesulfame K was discovered in 1967 by Hoechst scientists in Frankfurt, Germany, and has been used in food and 

beverages since 1983. It was approved for use in Australia in 1984. It is approximately 200 times sweeter than 

sucrose and is heat stable [24], allowing it to be used in cooking and baking, as well as a sweetener for foods 

and beverages. It provides no kilojoules. Acesulfame K is generally used in combination with other sweeteners 

as it can have a bitter aftertaste when used on its own [25]. When small amounts of acesulfame K are mixed with 

other non-nutritive sweeteners the resulting taste is similar to that of sucrose [26]. In Australia and New Zealand, 

acesulfame K is commonly used in combination with aspartame to sweeten carbonated beverages.

Metabolism of acesulfame K

Acesulfame K is rapidly and almost completely absorbed from the human gut. Maximum blood concentration is 

reached after 1-1.5 hours and thereafter elimination occurs rapidly. Only the parent compound can be identified in 

serum and urine, indicating that no significant degradation of acesulfame K occurs in the body [27].

Regulatory approval of acesulfame K

Acesulfame K is permitted for use as a sweetener in over 90 countries. The US Food and Drug Administration 

approved its use in dry food products in 1988 and in non-alcoholic beverages in 1998. The Joint FAO/WHO Expert 

Committee on Food Additives evaluated and approved acesulphame-K in 1983, giving it an ADI of 9 mg/kg body 

weight/d [28]. A higher ADI of 15 mg/kg body weight/d was adopted by the Food and Drug Administration in the 

United States in 1988 [29]. Acesulfame-K was approved for use in Australia in 1984, the ADI being 15 mg/kg body 

weight/d.

Safety studies of acesulfame K

The European Commission’s Safety Committee on Food re-evaluated the safety of acesulfame K in 2000 following 

the publication of new safety studies [27]. Key findings were:

•    Acesulfame K does not induce any effects of toxicological significance at dietary dose levels up to 3% in two 

different animal models.

•   Acesulfame K is without mutagenic or carcinogenic potential. 
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Intake of acesulfame K

The most recent assessment of intakes of acesulfame K in Australia and New Zealand was published in 2004. 

Mean intakes of acesulfame K were estimated to be 0.53 and 0.39 mg/kg body weight/day, respectively, both well 

below the ADI of 15 mg/kg body weight/day [12]. Among high consumers of acesulfame K (95th percentile) intakes 

were of the order of 11-13% of the ADI. Similarly low intakes have been recently observed in other populations [13].

Acesulfame K intake differs by age in Australia and New Zealand, with the 25-39 year-old age group being the highest 

consumers, followed by the 18-24 year-old age group. Younger and older age groups consumed the least [12].

STEVIA

Stevia is the generic term for steviol glycosides, a group of sweet compounds extracted and purified from the 

herb Stevia rebaudiana. Stevia is a member of the Chrysanthemum family and the stevia leaf has been used as a 

sweetener for hundreds of years in South America. It is called “Ka’a He’e” (“Sweet Herb”) in Paraguay. 

The predominant steviol glycosides present are stevioside and rebaudioside A, which comprise 95% of the total. 

Stevia has zero calories and is 250-300 times sweeter than sucrose [30]. It has no effect on blood glucose levels. 

As steviol glycosides are heat stable, they are suitable for use in cooking and baking [31]. Stevia has a flavor 

enhancing effect when used in association with other flavours and may therefore be used in a wide range of food 

applications. Stevia contains no phenylalanine and therefore is suitable for use by people with phenylketonuria.

Metabolism of stevia

Once consumed, steviol glycosides are poorly absorbed from the human small intestine. However, steviol 

glycosides are hydrolysed by the microflora in the colon releasing steviol, which is absorbed and rapidly converted 

to steviol glucuronide and then excreted via the urine [32]. Free steviol does not appear in the plasma and neither 

steviol nor steviol glucuronide accumulates in the human body.

Regulatory approval of stevia

Stevia has been approved for use in Japan for over three decades and is the major non-nutritive sweetener used 

in that country. Food Standards Australia New Zealand assessed and approved an application for stevia in 2008 

and subsequently increased permitted levels in foods [33]. The use of stevia as a food additive was authorised in 

the European Union in 2011 [34]. In the United States, the Food and Drug Administration has approved the limited 

use of stevia extract and stevia-based sweeteners.

Safety studies of stevia

The FAO/WHO Joint Expert Committee on Food Additives reviewed the safety of steviol glycosides in 2000, 2005, 

2007 and 2009. These assessments formed the basis of the EFSA approval of stevia for use in the European Union 

in 2011 [34]. EFSA adopted a NOAEL of 967 mg/kg body weight/day and, after the application of a large safety 

factor, adopted an ADI of 4 mg/kg body weight/day. Key elements of this report are reviewed below, together with 

safety studies published since.

•    Acute, short-term and sub-chronic toxicity studies in animals generally found no clinical signs of toxicity, 

no adverse changes in clinical chemistry, no changes haematology parameters and no deaths associated 

with the consumption of stevia. The one exception was reduced body weight in some studies, which was 

considered likely to have been the result of the palatability of the feeds with high concentrations of stevia [34].

•    Although there is clear evidence that steviol is genotoxic in vitro, studies in several animal models show 

that the genotoxicity is not expressed in vivo, even at very high doses. Free steviol does not appear in the 

bloodstream of humans [34].
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•    There is no evidence that stevia is carcinogenic in animals or humans [34]. Anti-cancer effects have been 

reported in animal studies [35,36].

•    A 2-generation study to assess reproductive and developmental toxicity of stevia found no adverse effects 

on reproductive function or reproductive organs at the highest dose fed. Reduced maternal body weights 

were observed in some studies but were thought to be related gastrointestinal effects of administering high 

levels of stevia rather than due to any toxic effect of the test compound. No treatment-related clinical signs 

were observed in the offspring [37].

•   No adverse biological effects on blood pressure or glucose control have been reported in humans.

Intake of stevia

Estimated intakes of stevia for Australia and New Zealand are not currently available.

NON-NUTRITIVE SWEETENERS, BODY WEIGHT, APPETITE  
AND SWEET TASTE PREFERENCE 

BODY WEIGHT

The consumption of beverages containing non-nutritive sweeteners has been associated with weight gain or 

increase in waist circumference in some [38-41], but not all [42,43], prospective cohort studies. This has led to 

suggestions that beverages containing non-nutritive sweeteners may be fuelling the obesity epidemic rather than 

ameliorating it. However, these cohort data need to be interpreted cautiously as reverse causality may be at play i.e. 

those at higher risk of weight gain may be choosing to consume beverages containing non-nutritive sweeteners in 

an attempt to control weight. In this instance, the consumption of beverages containing non-nutritive sweeteners 

would be a marker of people looking to lose weight rather than a behaviour leading to increased body weight 

over time. A further explanation would appear to be that consumers of drinks containing non-nutritive sweeteners 

show an overall low quality pattern of food selection and consumption [44].

Several recent meta-analyses have reviewed the results from observational prospective cohort studies and from 

randomised controlled trials that are the gold standard in trial hierarchy [45,46]. The observational cohort studies 

are generally inconsistent and too heterogeneous in their design to draw definite conclusions. Nevertheless, they 

suggest on average a small positive association with BMI, but not with fat mass, when measured. However, the 

conclusion from randomised controlled trials is for a modest weight loss when non-nutritive sweetened drinks are 

compared with sugar-sweetened drinks.

Two recent randomised controlled trials in adolescents and children are consistent with such a conclusion [47, 

48]. The effects on body weight of replacing sugar-sweetened beverages with drinks containing non-nutritive 

sweetener were recently tested in a large randomised controlled trial in children [47]. After 18 months, weight gain 

and fat accumulation were lower in the children receiving beverages with non-nutritive sweetener. In a second 

randomised controlled trial, 224 overweight adolescents received a 1-year intervention designed to decrease 

consumption of sugar-sweetened beverages, primarily by displacing them with water and drinks containing non-

nutritive sweetener [48]. After 12 months, body weight and body mass index were lower in the experimental 

group, though the differences were no longer significant at two years, showing that appropriate behaviour did not 

persist after the trial was completed.

These trials provide the strongest evidence yet that replacing sugar-sweetened beverages with beverages 

containing non-nutritive sweeteners has beneficial effects on body weight.
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APPETITE

It has been suggested that the inconsistency between the intense sweet taste of non-nutritive sweeteners and 

the lack of energy that is consumed may lead to dysregulation of appetite control and, consequently, weight gain 

[49]. The potential of non-nutritive sweeteners to stimulate sweet taste receptors in the gut and possibly influence 

incretin hormone secretion is suggested as a possible mechanism [50].

Although there are some supportive animal data [51], the evidence from human studies does not suggest that 

non-nutritive sweeteners have adverse effects on appetite [52-54]. De Ruyter and colleagues found the opposite 

in a double-blind, randomised controlled trial – beverages with either sugar or non-nutritive sweeteners having 

the same effect on satiety despite the lower energy content of the non-sugar beverage [55].

SWEET TASTE PREFERENCE

It has been hypothesised that early taste experiences may underlie food acceptability and potentially appetite 

throughout the life span. Recent experiments in mice have shown that dietary exposure to acesulfame K in 

pregnancy or lactation enhances the preference for sucrose among the offspring [56]. Similar taste preferences 

are observed in adult mice exposed to acesulfame K shortly after weaning [57] and the development of taste 

buds is affected [58]. These studies are likely to generate more research into the possible effects of non-nutritive 

sweeteners on taste preferences and their implications for weight management.

In a 6-month randomised controlled trial, substituting sugar-sweetened drinks with either water or non-nutritive 

sweetened beverages did not increase the appetite for sweetened desserts [59].

NON-NUTRITIVE SWEETENERS AND DIABETES  
AND CARDIOMETABOLIC RISK

Several prospective cohort studies have found associations between the consumption of beverages containing 

non-nutritive sweeteners (as well as sugar-sweetened beverages) and increased risk for type 2 diabetes [60-

62], the metabolic syndrome [63,64], hypertension [65], stroke [66] and coronary heart disease [67]. However, 

reverse causality may again be at play. In some of these studies positive associations between measures of 

cardiometabolic risk were observed with both sugar-sweetened beverages and drinks sweetened with non-

nutritive sweeteners [60, 61, 65, 66]. Currently there are no plausible mechanisms that would explain the similar 

associations between both sugar-sweetened beverages and drinks containing non-nutritive sweeteners and 

measures of cardiometabolic risk. In the study by de Koning and colleagues, the positive association with risk 

for type 2 diabetes became non-significant after adjustment for dieting practices, baseline BMI, and health 

status, while the association between sugar-sweetened beverages and type 2 diabetes remained robust [60]. 

Methodological rigour will be essential in exploring these associations in future. 

To date there have been relatively few randomised controlled trials assessing the effects of beverages containing 

non-nutritive sweeteners on cardiometabolic risk. Maersk and colleagues provided four different beverages to 

subjects in a 6-month trial and observed that the sugar-sweetened beverage resulted in increases in liver fat, 

visceral fat, blood triglycerides and total cholesterol compared to the drink containing non-nutritive sweetener, 

despite no change in total fat mass [68]. The beverage containing non-nutritive sweetener also lowered blood 

pressure by 10-15% compared to the sugar-sweetened drink. 

A trial comparing stevia to placebo in subjects with type 2 diabetes found no effect on glucose homeostasis or 

blood pressure in individuals with type 2 diabetes mellitus [69].
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More randomised controlled trials will need to be conducted before firm conclusions can be drawn on the effects 

of beverages sweetened with non-nutritive sweeteners on cardiometabolic risk.

In Australia and New Zealand, the consumption of non-nutritive sweeteners is more common in people with 

diabetes than in the general population, with aspartame being the most widely used sweetener [12]. In Australia, 

people with diabetes and impaired glucose tolerance consume more acesulfame K than their New Zealand 

counterparts [1]. As stevia was only permitted for use in foods and beverages by FSANZ in 2008, data on 

consumption of this sweetener by people with diabetes are lacking. 

Aspartame has no effect on glycaemic control [70] or insulin levels [70,71] in people with diabetes. The effects 

of stevia on blood glucose appear to be the same as aspartame [72]. A small trial recently demonstrated that 

acesulfame K also has no effect on blood glucose or insulin levels [73].

NON-NUTRITIVE SWEETENERS AND DENTAL HEALTH

It is well established that frequent consumption of sugars such as sucrose can lead to increased risk for tooth 

decay. The replacement of sucrose in beverages and foods with non-nutritive sweeteners would therefore appear 

to have potential to lower this risk. 

Early in vitro [74,75] and in vivo [75] studies are supportive. However, drinks containing non-nutritive sweeteners 

are still acidic (pH 2.5-4.5) and there is clear evidence that acid alone can erode tooth enamel when these drinks 

are sipped frequently [76]. The overall composition of the beverage should therefore be considered when assessing 

the impact of any product on dental health.
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EVIDENCE-BASED MESSAGES

•    The non-nutritive sweeteners aspartame, acesulfame K and stevia have undergone extensive 
safety assessments by food regulatory authorities and are considered safe for use as general 
purpose, non-nutritive sweeteners in the general population.

•    Individuals with phenylketonuria should avoid products sweetened with aspartame. Products that 
are sweetened with acesulfame K and stevia, and are free of aspartame, can be safely consumed 
by people with phenylketonuria. No other group at risk from non-nutritive sweeteners has been 
identified.

•    In Australia and New Zealand, intakes of non-nutritive sweeteners are low and well within 
Acceptable Daily Intakes, even among high consumers. Consumption is generally higher among 
middle-aged adults and lower among older and younger age groups.

•    The consumption of beverages containing non-nutritive sweeteners has been associated with 
weight gain in some prospective cohort studies, giving rise to suggestions that these sweeteners 
may dysregulate appetite, promote a preference for sweet foods and contribute to obesity. 
However, reverse causality is a possible explanation in some cohort study findings.

•    The evidence on whether non-nutritive sweeteners affect appetite or preference for sweet foods is 
very limited and no firm conclusions can be drawn. 

•    The replacement of sugar-sweetened beverages with drinks containing non-nutritive sweeteners 
is a useful adjunctive strategy for weight management.

•    Aspartame, acesulfame K and stevia have no effect on blood glucose or insulin levels and 
products containing these non-nutritive sweeteners may be safely included in the diets of people 
with diabetes. These sweeteners may be useful adjuncts to other weight control measures in 
people with diabetes.

•    The effects of non-nutritive sweeteners on cardiometabolic risk are unclear. Although associations 
between the consumption of non-nutritive sweeteners and the risk for type 2 diabetes, the 
metabolic syndrome, hypertension, stroke and coronary heart disease have been observed in 
several prospective cohort studies, potential mechanisms are lacking and reverse causality or 
confounding is a possible explanation.

•    Limited evidence suggests that the replacement of sugar-sweetened beverages with drinks 
sweetened with non-nutritive sweeteners may lower risk for dental caries. However, the acidity of 
some low-joule beverages confers risk for dental caries.
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APPENDICES

APPENDIX 1: MEMBERSHIP OF THE CCSP HEALTH AND WELLNESS  
ADVISORY COUNCIL

The Position Statement was developed by the Coca-Cola Health and Wellness Advisory Council, in July 2007, 

updated in June 2010 and more recently 2014. 

The members of the CCSP Health and Wellness Advisory Council who critically reviewed the literature review and 

summary report to inform the update of the 2015 Position Statement are: 

–   Mr Glenn Cardwell, Director, Nutrition Impact

–   Professor Peter Clifton, Head Nutritional Interventions, Baker IDI Heart & Diabetes Institute

–    Professor Paul Nestel, Senior Principal Research Fellow and Senior Faculty,  

  Baker IDI Heart & Diabetes Institute

–   Professor Bernadette Drummond, Department of Paediatric Dentistry, Otago University

APPENDIX 2: METHODOLOGY FOR THIS REVIEW

Search Strategy

A search of the PubMed database was undertaken with the following search terms:

All in vitro, in vivo, safety/efficacy, animal and human studies published between June 2010 and November 2013 

were eligible for inclusion. The only exclusion criterion applied was language other than English. Reviews were 

scanned for relevant studies.

Eighty-six publications were indentified in the search, of which 29 were review articles. All of these papers are 

listed in the report by Dr Fayet-Moore (July 2014). That part of the review relating to non-nutritive sweeteners and 

obesity/overweight was subsequently updated to include studies published up until December 2014. Another 

seven publications were identified.

In this report, reviews by food safety authorities were prioritised, in particular the major re-assessment of aspartame 

published by the European Food Safety Authority in 2013.

•   Non-nutritive sweeteners

•   Artificial sweeteners

•   Aspartame

•   Acesulfame K, Acesulfame Potassium

•    Stevia, Stevia rebaudiana, Stevioside, 

Rebaudioside A 

•   Diabetes 

•   Cancer

•   Blood pressure

•   Blood glucose

•   Appetite

•   Satiety

•   Body weight (regulation)

•   Obesity/overweight

•   Dental health

•   Pregnancy

•   Neurological (PKU, seizures)

•   Children’s health

•   Dental health

•   Safety

•   Intake data
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