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Introduction
Artificial sweeteners are zero- or low-calorie compounds used 
to sweeten foods and drinks. They can be anywhere from 200 to 
20,000 times sweeter than sugar. Initially, their intended use was 
to promote weight loss and still allow people to eat their favorite 
sweet foods, but as the use of artificial sweeteners has increased 
over the years, so have their health concerns. 

Common Artificial Sweeteners 
The most common artificial sweeteners consumed in the United 
States (and which have been approved by the Food and Drug 
Administration) are aspartame, acesulfame potassium, sucralose, 
and saccharin.
Aspartame (Nutrasweet®, Equal®, and Sugar Twin®) is the 
most popular low-calorie sweetener in the United States and has 
been incorporated into thousands of products including sodas, 
frozen desserts, dairy products, medications, and breakfast 
cereals.1 Unlike many calorie-free sweeteners, aspartame contains 
the same number of calories per gram as sugar, but very little is 
needed because it is 200 times sweeter than sugar.2
Sucralose (Splenda®) is not digestible and therefore calorie-
free. It has become a popular alternative to sugar for people with 
diabetes. Most is excreted through the feces, and some is absorbed 
into the blood and excreted in the urine.3 
Saccharin (Sweet ‘N Low®, Sweet Twin®, and Necta Sweet®) is 
also calorie-free and about 300 times sweeter than sugar. It cannot 
be metabolized by the body and gets excreted in the urine.2
Acesulfame potassium “Ace-K” (Sunett®, Sweet One®) is about 
200 times sweeter than sugar and is commonly used in sodas. 
Ace-K is not metabolized but is absorbed into the blood, though 
it has not been found to affect blood potassium levels.2

Health Effects of Sweeteners
Cardiovascular Disease
We know that added sugars increase a person’s risk of cardiovascular 
disease (CVD). What’s less clear is whether artificial sweeteners 

are beneficial or not, including when used to replace sugar.4
There have been many studies that seem to indicate a link between 
sugar-sweetened beverages (SSBs) and cardiovascular disease. A 
large review of studies published in 2021 found that both SSBs 
and artificially sweetened beverages (ASBs) increased the risk of 
heart disease by 17%.5 Another study found that those consuming 
the most artificial sweeteners had a 9% higher risk of CVD 
than those who didn’t consume any. Aspartame and acesulfame 
potassium were found to increase the risk of stroke and coronary 
heart disease.6 However, after controlling for body mass index 
(BMI), the risk disappeared in most of these studies. This could 
be because people who are already at high risk of disease may 
consume SSBs more often to try to lose weight (what we call 
reverse causation). 
Another large study of women found that more than two ASBs 
per day increased their risk of ischemic stroke, but only when 
those women had a BMI of 30 kg/m2 or greater. This trend was 
inconsistent across ethnic groups, and once again researchers 
couldn’t rule out reverse causation.7
Weight Loss
The World Health Organization (WHO) did a deep dive on the 
research on artificial sweeteners, looking at nearly 150 studies. Their 
thorough review found that artificial sweeteners seemed to help 
people lose weight and reduce their BMI in the short term (seven 
days to three years), but that longer term (eight months to 10 years) 
they could increase the risk of obesity and high BMI.8  In 2023, 
the WHO recommended against the use of artificial sweeteners 
to manage weight or to prevent other chronic diseases.9 Although 
artificial sweeteners may be associated with short-term weight loss, 
several large-scale prospective cohort studies have found a link 
between chronic artificial sweetener use and weight gain.10 This 
is supported by interventional studies suggesting that artificial 
sweeteners don’t help reduce weight when used alone and may even 
contribute to higher calorie intake. When the brain recognizes 
a sweet flavor but doesn’t receive the expected calories from that 
food, it activates a food-seeking pathway, sometimes causing people 
to consume more than if they hadn’t had the artificial sweetener.10 
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Ultimately, the best way to understand weight loss requires 
looking at the whole diet, not just one food. Artificial sweeteners 
may help people resist processed foods that are high in sugar 
and calories, and low in healthful nutrients, thus improving the 
diet overall. A whole food, plant-based diet that doesn’t rely on 
artificial sweeteners may be the most effective way to achieve and 
maintain a healthy body weight.11

Diabetes and Blood Sugar Control
People at risk of type 2 diabetes might reasonably conclude 
that replacing sugar with artificial sweeteners is a better way to 
enjoy sweetened foods. Research shows that there are still risks 
associated with artificial sweeteners, however. A meta-analysis 
found that for every serving of sugar consumed per day, risk of 
diabetes went up by 27%. Every serving of artificial sweetener 
also increased a person’s risk, even if by less (13%).5 Another 
experiment found that obese participants who consumed sucralose 
10 minutes before consuming a sugary drink had higher blood 
sugars after the sweet drink than they would have otherwise.12 
This may be due to changes in the microbiome, metabolism, and 
insulin secretion after consumption of artificial sweeteners.13

Data from several large cohort studies have shown that people 
who drank one or more beverages with artificial sweeteners per 
day were more likely to have type 2 diabetes. However, most of 
this was explained by higher BMI and total energy intake, and 
the artificial sweeteners may not have been the culprits.14,15,16 
Reverse causality is likely at play again, too: People already at 
high risk of obesity, diabetes, and other diseases probably use 
artificial sweeteners more than low-risk people as a dieting aid.
The bottom line is that for people who are in the habit of drinking 
sodas or other high-sugar beverages, reducing intake is a better 
option than replacing them with artificially sweetened drinks.17 
The very best option for preventing and even reversing diabetes is 

a whole food, plant-based diet that minimizes all sweeteners and 
is rich in fiber, complex carbohydrates, and plant-based protein.18

Cancer
There have not been many studies that clearly link artificial 
sweeteners to cancer. Saccharin and sucralose have both shown 
almost no evidence of causing cancer, and only one study of 
acesulfame has been done (suggesting a very small increase in 
overall cancer risk). Aspartame has received more attention. 
One review paper found no association between aspartame 
and cancer and couldn’t explain how aspartame would cause 
cancer.19 Another review of studies found that aspartame slightly 
increased rates of bladder cancer, but reduced rates of ovarian and 
pancreatic cancers, though researchers graded these as a very low 
certainty of evidence.20

In 2023, the International Agency for Research on Cancer 
(IARC) named aspartame as a group 2B carcinogen, meaning 
there is limited or inadequate evidence that it causes cancer in 
humans. Coffee and cell phones are also in this category.21 The 
IARC category does not explain how dose influences risk, nor 
does it specify the extent to which aspartame increases a person’s 
risk. The Joint Expert Committee on Food Additives (a group 
connected with the WHO and the United Nations Food and 
Agriculture Organization), however, has set an acceptable daily 
aspartame limit at 40 milligrams for each kilogram of body 
weight.22 For a 70-kilogram (or 154-pound) adult, this would be 
2,800 milligrams. If the average diet soda contains less than 200 
milligrams, the person would need to drink 14 cans each day to 
reach their limit, and probably much more to cause cancer.
Digestion
Artificial sweeteners have been shown both to promote 
inflammation and to negatively affect a person’s gut. They do 
this by causing changes to the bacteria in the intestine.23 This is 
especially true of sweeteners like sucralose that are not absorbed 
and travel to the lower intestines where they can harm gut 
bacteria.24 Even absorbable artificial sweeteners like aspartame 
have been linked to gut bacteria changes.25 People with a sensitive 
digestive system, irritable bowel syndrome, or inflammatory 
bowel disease may want to steer clear of artificial sweeteners 
to help avoid uncomfortable symptoms. Research shows that 
gut bacteria can bounce back to normal after stopping artificial 
sweetener intake.26

Conclusion
While some research has shown mixed results, artificial 
sweeteners may pose risks including higher blood sugars and 
risk of diabetes, heart disease, and higher calorie intake possibly 
leading to weight gain. While artificial sweeteners in moderation 
may pose minimal risk, water and other unsweetened beverages 
like tea should be the drink of choice for optimal health.  

A RT I F I C I A L  SW E E T E N E R S

2

5100 Wisconsin Ave., NW, Suite 400 | Washington, DC 20016

202-686-2210 | info@pcrm.org | PhysiciansCommittee.org

23873-NTR



A RT I F I C I A L  SW E E T E N E R S

3

5100 Wisconsin Ave., NW, Suite 400 | Washington, DC 20016

202-686-2210 | info@pcrm.org | PhysiciansCommittee.org

23873-NTR

1. Choudhary AK, Pretorius E. Revisiting the safety of aspartame. Nutr 
Rev.2017;75(9):718-730. doi:10.1093/nutrit/nux035

2. Pang MD, Goossens GH, Blaak EE. The impact of artificial sweet-
eners on body weight control and glucose homeostasis. Front Nutr. 
2021;7:598340. doi:10.3389/fnut.2020.598340

3. Magnuson BA, Roberts A, Nestmann ER. Critical review of the current 
literature on the safety of sucralose. Food Chem Toxicol. 2017;106(Pt 
A):324-355. doi:10.1016/j.fct.2017.05.047

4. Huang Y, Chen Z, Chen B, et al. Dietary sugar consumption and health: 
umbrella review. BMJ. 2023;381:e071609. doi:10.1136/bmj-2022-
071609

5. Meng Y, Li S, Khan J, et al. Sugar- and artificially sweetened beverages 
consumption linked to type 2 diabetes, cardiovascular diseases, and all-
cause mortality: a systematic review and dose-response meta-analysis 
of prospective cohort studies. Nutrients. 2021;13(8):2636. doi:10.3390/
nu13082636

6. Debras C, Chazelas E, Sellem L, et al. Artificial sweeteners and risk of 
cardiovascular diseases: results from the prospective NutriNet-Santé co-
hort. BMJ. 2022;378:e071204. doi:10.1136/bmj-2022-071204

7. Mossavar-Rahmani Y, Kamensky V, Manson JE, et al. Artificially sweet-
ened beverages and stroke, coronary heart disease, and all-cause mor-
tality in the Women’s Health Initiative. Stroke. 2019;50(3):555-562. 
doi:10.1161/STROKEAHA.118.023100

8. Rios-Leyvraz M, Montez JM. Health effects of the use of non-sugar 
sweeteners: a systematic review and meta-analysis. World Health Orga-
nization. 2022. Accessed November 30, 2023. https://apps.who.int/iris/
handle/10665/353064

9. World Health Organization. Use of non-sugar sweeteners: WHO 
guideline. 2023. Accessed November 30, 2023. https://www.who.int/ 
publications/i/item/9789240073616 

10. Yang Q. Gain weight by “going diet?” Artificial sweeteners and the 
neurobiology of sugar cravings: neuroscience 2010. Yale J Biol Med. 
2010;83(2):101-108.

11. Turner-McGrievy G, Mandes T, Crimarco A. A plant-based diet for 
overweight and obesity prevention and treatment. J Geriatr Cardiol. 
2017;14(5):369-374. doi:10.11909/j.issn.1671-5411.2017.05.002

12. Pepino MY, Tiemann CD, Patterson BW, Wice BM, Klein S. Sucralose af-
fects glycemic and hormonal responses to an oral glucose load. Diabetes 
Care. 2013;36(9):2530-2535. doi:10.2337/dc12-2221

13. Pepino MY. Metabolic effects of non-nutritive sweeteners. Physiol Be-
hav. 2015;152(Pt B):450-455. doi:10.1016/j.physbeh.2015.06.024

14. Bhupathiraju SN, Pan A, Malik VS, et al. Caffeinated and caffeine-free 
beverages and risk of type 2 diabetes. Am J Clin Nutr. 2013;97(1):155-
166. doi:10.3945/ajcn.112.048603 

15. de Koning L, Malik VS, Rimm EB, Willett WC, Hu FB. Sugar-sweetened 
and artificially sweetened beverage consumption and risk of type 2 
diabetes in men. Am J Clin Nutr. 2011;93(6):1321-1327. doi:10.3945/
ajcn.110.007922

16. InterAct Consortium; Romaguera D, Norat T, Wark PA, et al. Consump-
tion of sweet beverages and type 2 diabetes incidence in European 
adults: results from EPIC-InterAct. Diabetologia. 2013;56(7):1520-1530. 
doi:10.1007/s00125-013-2899-8

17. Li B, Yan N, Jiang H, et al. Consumption of sugar sweetened beverages, 
artificially sweetened beverages and fruit juices and risk of type 2 diabe-
tes, hypertension, cardiovascular disease, and mortality: a meta-analy-
sis. Front Nutr. 2023;10:1019534. doi:10.3389/fnut.2023.1019534

18. Rosenfeld RM, Kelly JH, Agarwal M, et al. Dietary interventions to treat 
type 2 diabetes in adults with a goal of remission: an expert consensus 
statement from the American College of Lifestyle Medicine. Am J Life-
style Med. 2022;16(3):342-362. doi:10.1177/15598276221087624

19. Borghoff SJ, Cohen SS, Jiang X, et al. Updated systematic assessment of 
human, animal and mechanistic evidence demonstrates lack of human 
carcinogenicity with consumption of aspartame. Food Chem Toxicol. 
2023;172:113549. doi:10.1016/j.fct.2022.113549

20. Toews I, Lohner S, Küllenberg de Gaudry D, Sommer H, Meerpohl 
JJ. Association between intake of non-sugar sweeteners and health 
outcomes: systematic review and meta-analyses of randomised and 
non-randomised controlled trials and observational studies. BMJ. 
2019;364:k4718. doi:10.1136/bmj.k4718

21. EFSA Panel on Food Additives and Nutrient Sources added to Food (ANS). 
Scientific opinion on the re-evaluation of aspartame (E 951) as a food 
additive. EFSA Journal. 2013;11(12):3496. doi:10.2903/j.efsa.2013.3496

22. World Health Organization. Aspartame hazard and risk assessment 
results released. July 14, 2023. Accessed November 8, 2023. https://
www.who.int/news/item/14-07-2023-aspartame-hazard-and-risk-as-
sessment-results-released

23. Basson AR, Rodriguez-Palacios A, Cominelli F. Artificial sweeteners: 
history and new concepts on inflammation. Front Nutr. 2021;8:746247. 
doi:10.3389/fnut.2021.746247

24. Greenhill C. Gut microbiota: not so sweet--artificial sweeteners can 
cause glucose intolerance by affecting the gut microbiota. Nat Rev En-
docrinol. 2014;10(11):637. doi:10.1038/nrendo.2014.167

25. Suez J, Korem T, Zeevi D, et al. Artificial sweeteners induce glucose intol-
erance by altering the gut microbiota. Nature. 2014;514(7521):181-186. 
doi:10.1038/nature13793

26. Suez J, Korem T, Zilberman-Schapira G, Segal E, Elinav E. Non-caloric 
artificial sweeteners and the microbiome: findings and challenges. Gut 
Microbes. 2015;6(2):149-155. doi:10.1080/19490976.2015.1017700

References


