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INTRODUCTION
The World Health Organization’s (WHO) Nutrition and Food Safety
Department recently released a guideline on the use of non-sugar
sweeteners (NSS) [1] based upon the analysis of a WHO-commissioned
systematic review and meta-analysis (SRMA) [2]. The guideline
mentions that NSS use in randomized controlled trials (abbreviated
as trials) showed a reduction in adiposity outcomes but in prospective
cohort studies, NSS intake was associated with increased adiposity and
chronic disease risk. Despite conflicting results between the study
types, the WHO's recommendation is very specific: "NSS not be used as
a means of achieving weight control or reducing the risk of non-
communicable diseases (conditional recommendation)”.

We have two major concerns with the WHO guideline, limiting
its usefulness, and call for a re-evaluation of the results and
recommendation.

GREATER WEIGHT GIVEN TO OBSERVATIONAL STUDIES
The demonstrated improvement to body weight, BMI, and energy
intake outcomes in trials reported by the WHO SRMA are
consistent with the results of several other SRMAs of NSS trials
that have shown similar benefits for weight loss and BMI [3-7]. In
addition, the WHO SRMA also showed that NSS led to reduced
sugar and energy intake compared to caloric comparators [2].
These results unequivocally demonstrated that the mechanism of
NSS benefit is through a reduction in energy intake. However,
results from the prospective cohort studies reported by the WHO
SRMA suggested harm with NSS consumption based upon
positive associations with BMI, incident obesity, type 2 diabetes,
cardiovascular disease, and all-cause and cardiovascular mortality.
In the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) approach to rating the certainty of
evidence in systematic reviews and meta-analyses, evidence from
randomized trials start at high certainty due to its greater protection
against bias [8, 9]. Randomization allows confounding factors to be
randomly distributed, making it possible to establish a causal
relationship between the intervention and the outcome. On the
other hand, prospective cohort studies have less protection against
bias and cannot establish causality, which is why they start at low
certainty in GRADE [8, 9]. When evidence comes from both trials and
cohort studies, trials are given precedence [10].

The WHO guideline disregarded the trial evidence and solely
relied on the prospective cohort studies, ignoring the established
hierarchy of evidence as described by GRADE. The justification for
disregarding the trial evidence given was that the results were
short-term and thus did not provide evidence of long-term
impact. However, this claim is unjustified as the meta-analysis
included trials of one-year in duration [11, 12] and some of six
months in duration [13-15] with no evidence of effect modifica-
tion by study duration.

The dismissal of the trial evidence and focus on prospective
cohort studies, which are prone to bias and cannot infer causality,
is concerning. Such an approach is methodologically flawed as it
goes against conventional understanding of nutrition research
and best practices in evidence synthesis. In addition, there was no
sound biological reasoning provided as to how a consistent
benefit on adiposity-related outcomes demonstrated in the trials
for up to one-year would develop into a long-term harm.

DISCOUNTING EVIDENCE FROM PROSPECTIVE COHORT
STUDIES WHICH APPLIED METHODOLOGIES TO REDUCE BIAS
Prospective cohort studies follow-up a group of people with an
exposure to find out how many reach a certain outcome of interest —
this method is referred to as prevalent or baseline analysis [16]. The NSS
research community [17-23] and dietary guidelines committees
[24, 25] are in agreement that prospective cohort studies using
prevalent analysis that investigate NSS’s relationship with cardiometa-
bolic outcomes are at a high risk of bias. This bias is attributed to the
high risk of behavior clustering, residual confounding from incomplete
adjustment of confounders, and reverse causality (i.e., being at high risk
for obesity, type 2 diabetes, and cardiovascular disease leads to
increased NSS intake as a risk reduction strategy). The WHO SRMA [2]
acknowledged these limitations and presented them as a likely
explanation for the negative effect on cardiometabolic outcomes
observed in these studies. Despite these limitations, the WHO guideline
declared that the harmful associations observed in prospective cohort
studies were genuine due to the authors’ efforts to adjust for
confounders and reduce bias, even though the authors of the included
studies acknowledged the limitations of their own work [26-30].
Prospective cohort studies of NSS using prevalent analysis cannot
capture the intended replacement strategy of NSS for excess calories.
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Outcome N Pooled Estimate Pooled estimate Certainty of
Analysis (no. of cohorts) [95% CI] (SMD [95%CI]) Evidence
Body Weight* (MD)
Prevalent (5) 11,874 -0.01[-0.67, 0.64] } Very Low
Change (5) 130,020  -0.01[-0.01, 0.00] Low
Substitution (3) 165,579  -0.12[-0.14, -0.10] & Moderate
Waist Circumference’ (MD)
Prevalent (3) 12,886 0.92 [-1.73, 3.56] > Very Low
Change (1) 9,294 -1.15[-2.34, -0.05] @ Low
Substitution (1) 173 -1.83 [-3.70, 0.05] «—— Very Low
Obesity Incidence (RR)
Prevalent (2) 1,668 1.76 [1.25, 2.49] —e— Low
Substitution (1) 15,765 0.88[0.88, 0.89] () Low
T2D Incidence (RR)
Prevalent (13) 408,609 1.23[1.14,1.32] [} Low
Change (3) 192,352 1.02 [0.99, 1.06] » Very Low
Substitution (5) 281,855 0.99[0.96, 1.01] -& Very Low
CHD Incidence (RR)
Prevalent (4) 205,455 1.16 [0.97, 1.39] * Very Low
Substitution (6) 233,676 0.89[0.81, 0.98] —— Low
Stroke Incidence (RR)
Prevalent (6) 655,953 1.19[1.09, 1.29] ® Low
Substitution (1) 127,456 1.03[0.93, 1.14] L Very Low
CVD Mortality (RR)
Prevalent (5) 598,951 1.19[1.07, 1.32] L4 Low
Substitution (1) 118,363 0.95[0.90, 0.99] R4 Low
Total Mortality (RR)
Prevalent (8) 860,873 1.12[1.05, 1.19] ° Very Low
Substitution (1) 118,363 0.96 [0.94, 0.98] ® Low
-0.2 0 0.2 0.4
Protective Adverse

Association Association

Fig. 1 Summary plot of the association between non-nutritive sweeteners (NSS) and cardiometabolic outcomes using prevalent, change,
and substitution analysis in cohort studies. Pooled estimates of mean differences (MD) and risk ratios (RR) were converted into standardized
mean differences (SMD) to show the estimates among different outcomes on the same scale. Prevalent analyses show the association of NSS
and cardiometabolic outcomes and is derived from the WHO SRMA on non-sugar sweeteners [2]. Change analyses show the association
between increasing intake of low- and no-calorie sweetened beverages by one serving (330 mL) per day and cardiometabolic outcomes.
Substitution analyses show the association between substituting low- and no-calorie sweetened beverages for sugar-sweetened beverages
(matched by volume) and cardiometabolic outcomes. Both change and substitution analysis are derived from paper by Lee et al. [16] *Body
weight was measured as the mean difference (kg) between high vs. low intake groups for prevalent analysis and as the difference (kg) per year
for change and substitution analysis. TWaist circumference was measured as the mean difference (cm) between high vs. low intake groups for
prevalent analysis, and as the difference (cm) per year for change and substitution analysis. Abbreviations: CHD coronary heart disease, CVD
cardiovascular disease, T2D type 2 diabetes.

This results in an underestimate or biased result for the intended
cardiometabolic benefit, as evidenced by the contrasting results when
compared to the findings from NSS trials. Fortunately, there have been
recent advances in analytical methodologies in prospective cohort
studies that overcome the limitations of prevalent analyses. These new
methods include sequential assessment to measure change in
exposure, and substitution analysis modeling NSS as a replacement
for caloric sugars. These two robust analytical methods accompanied
by adjustment for baseline adiposity substantially reduce the bias
associated with NSS studies by capturing the intended substitution of
calories, controlling for reverse causation and residual confounding.
These rigorous analytical methodologies have now been well-
described [18, 20-23] and used in recent published studies [27, 31, 32].

SPRINGER NATURE

Recently an SRMA of prospective cohort studies of NSS intake was
published by Lee at al. that included studies using change analysis of
sequential assessments and substitution analysis modeling NSS as a
replacement for sugar-sweetened beverages and adjusted for initial
adiposity [16]. This SRMA, which included 14 prospective cohort studies
with 416,830 participants, showed that an increase in NSS intake
(change analysis) in studies with sequential assessments was associated
with lower weight and lower waist circumference without any adverse
effect on type 2 diabetes. The substitution of NSS beverages for sugar-
sweetened beverages was associated with lower weight and lower risk
of obesity, coronary heart disease and total and cardiovascular
mortality, without any adverse effect on any other cardiometabolic
outcomes, including type 2 diabetes. The pooled results from the
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change and substitution analysis are consistent with the trial evidence
on adiposity outcomes [2-7] and support the understanding that NSS
intake contributes to weight and cardiometabolic benefits by reducing
or displacing excess calories from sugar.

Figure 1 summarizes the relationship between NSS and
cardiometabolic outcomes using both prevalent (WHO SRMA)
[33] and change and substitution analysis (Lee et al.) [16]. The
change and substitution analysis shows a neutral or protective
association, in contrast to the harmful association shown by the
prevalent analysis.

While the WHO guideline acknowledged limitations in the
available evidence on NSS' long-term effects and called out for a
better exposure assessment, no effort was made to pool data from
studies utilizing rigorous analytical methods. Only one study, the
Harvard Pooling Project of Diet and Coronary Disease [34], using a
food substitution approach, was cited by the WHO SRMA but the
food substitution result was not included in its meta-analysis. This
study found a 12% decrease in coronary heart disease risk by
replacing sugar-sweetened beverages with NSS beverages. This
study was included in the SRMA by Lee et al. al shown in Fig. 1 [16].

We are concerned that the WHO guideline did not consider
prospective cohort studies using change and substitution analysis
that provided rigorous, biologically plausible, and consistent
evidence that mirror those from NSS trials, and instead relied on
studies prevalent analysis of NSS that indicated harm. This is a
departure from the WHO's previous approach, as seen in a
previous SRMA on saturated and trans fats [35]. The SRMA on
saturated and trans fatty acids emphasized the need to carefully
consider the impact of nutrient substitution in developing dietary
guidelines. In fact, the WHO published an updated report of the
effect of substitution of saturated fat and trans-fat intake and with
other micronutrients to consider the totality of evidence that is
based upon robust methods [36].

IMPLICATIONS FOR THE WHO GUIDELINE

To present a recommendation against the use of NSS for weight
control or disease risk reduction — as presented by the WHO
guideline — a strong and consistent signal of harm across all
study types would be required. However, the available evidence
presented by WHO guideline was contradictory, with trials
showing benefits for body weight, measures of adiposity and
calorie reduction and prospective cohort studies which are
susceptible to bias, showing harm for cardiometabolic outcomes.
In contrast, a similar assessment of evidence was carried out
around the same time by the Diabetes and Nutrition Study Group
of the European Association for Study of Diabetes [7, 33], which
recommended the use of NSS to replace sugars in beverages and
foods as a risk reduction strategy [37].

The WHO guideline also recommends natural sugars from fruit,
unsweetened foods and beverages as alternatives for reducing
free sugar intake, without conducting any analysis on their
effectiveness compared to NSS or providing published data on the
subject. It also implied that the diet quality of those who replace
free sugars with NSS might may be unaffected. In fact, recent
research suggests that NSS users have higher-quality diets and
smoke less, but may have a higher prevalence of obesity and type
2 diabetes [38], indicating that NSS consumption may be a
response to high disease risk, not a cause of harm [18, 20-23].

CONCLUSION

The recommendation of the latest WHO guideline on the use of
non-sugar sweeteners relies solely on evidence from long-term
prospective cohort studies with prevalent or baseline assessments
of NSS without considering change and substitution analysis and
ignoring trial data. Prospective cohort studies on this topic using
prevalent analysis are subject to serious methodological
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limitations, and recent evidence from studies with more rigorous
analytical methods, modeling change in intake and calorie
replacement with NSS, shows benefits for major cardiometabolic
outcomes without the evidence of harm. The consistency between
trial results and analytically rigorous prospective cohort studies
warrants a reconsideration of the WHO’s evidence base and
recommendation. In conclusion, both trial and prospective cohort
studies, utilizing methods to reduce bias, support the use of NSS in
clinical and public health strategies for reducing caloric intake and
achieving short and long-term weight loss benefits.

DATA AVAILABILITY

The datasets generated during and/or analyzed during the current study were from
two published reports. The raw data can be extracted from these publications or
made available from the corresponding author on reasonable request.

REFERENCES

1. World Health Organization. Use of non-sugar sweeteners: WHO guideline. World
Health Organization, 2023 https://www.who.int/publications-detail-redirect/
9789240073616.

2. Rios-Leyvraz M, Montez J. World Health Organization: health effects of the use of
non-sugar sweeteners: a systematic review and meta-analysis. World Health
Organization; 2022. https://www.who.int/publications/i/item/9789240046429.
Accessed 9 Aug 2022.

3. Miller PE, Perez V. Low-calorie sweeteners and body weight and composition: a
meta-analysis of randomized controlled trials and prospective cohort studies. Am
J Clin Nutr. 2014;100:765-77.

4. Rogers PJ, Hogenkamp PS, de Graaf C, Higgs S, Lluch A, Ness AR, et al. Does low-
energy sweetener consumption affect energy intake and body weight? A sys-
tematic review, including meta-analyses, of the evidence from human and animal
studies. Int J Obes. 2016;40:381-94.

5. Laviada-Molina H, Molina-Segui F, Pérez-Gaxiola G, Cuello-Garcia C, Arjona-Villi-
cana R, Espinosa-Marron A, et al. Effects of nonnutritive sweeteners on body
weight and BMI in diverse clinical contexts: systematic review and meta-analysis.
Obes Rev. 2020; 21. https://doi.org/10.1111/0br.13020.

6. Rogers PJ, Appleton KM. The effects of low-calorie sweeteners on energy intake
and body weight: a systematic review and meta-analyses of sustained inter-
vention studies. Int J Obes. 2021;45:464-78.

7. McGlynn N, Khan T, Wang L, Zhang R, Chiavaroli L, Au-Yeung F, et al. Association
of low- and no-calorie sweetened beverages as a replacement for sugar-
sweetened beverages with body weight and cardiometabolic risk: a systematic
review and meta-analysis. JAMA Netw Open. 2022; €222092. https://doi.org/
10.1001/jamanetworkopen.2022.2092.

8. Murad MH, Asi N, Alsawas M, Alahdab F. New evidence pyramid. Evid Based Med.
2016;21:125-7.

9. Balshem H, Helfand M, Schiinemann HJ, Oxman AD, Kunz R, Brozek J, et al.
GRADE guidelines: 3. Rating the quality of evidence. J Clin Epidemiol.
2011;64:401-6.

10. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al. Cochrane
handbook for systematic reviews of interventions. 2nd ed. Cochrane, Wiley-
Blackwell; 2019 https://training.cochrane.org/handbook.

11. Peters JC, Beck J, Cardel M, Wyatt HR, Foster GD, Pan Z, et al. The effects of water
and non-nutritive sweetened beverages on weight loss and weight maintenance:
a randomized clinical trial: diet Beverages and Weight Loss. Obesity.
2016;24:297-304.

12. Ebbeling CB, Feldman HA, Steltz SK, Quinn NL, Robinson LM, Ludwig DS. Effects
of sugar-sweetened, artificially sweetened, and unsweetened beverages on car-
diometabolic risk factors, body composition, and sweet taste preference: a ran-
domized controlled trial. ] Am Heart Assoc. 2020;9:e015668.

13. Tate DF, Turner-McGrievy G, Lyons E, Stevens J, Erickson K, Polzien K, et al.
Replacing caloric beverages with water or diet beverages for weight loss in
adults: main results of the C hoose H ealthy O pt i ons C onsciously E veryday
(CHOICE) randomized clinical trial. Am J Clin Nutr. 2012;95:555-63.

14. Madjd A, Taylor MA, Delavari A, Malekzadeh R, Macdonald IA, Farshchi HR.
Beneficial effects of replacing diet beverages with water on type 2 diabetic obese
women following a hypo-energetic diet: a randomized, 24-week clinical trial:
MADJD et al. Diabetes Obes Metab. 2017;19:125-32.

15. Engel S, Tholstrup T, Bruun JM, Astrup A, Richelsen B, Raben A. Effect of high milk
and sugar-sweetened and non-caloric soft drink intake on insulin sensitivity after
6 months in overweight and obese adults: a randomized controlled trial. Eur J
Clin Nutr. 2018;72:358-66.

SPRINGER NATURE


https://www.who.int/publications-detail-redirect/9789240073616
https://www.who.int/publications-detail-redirect/9789240073616
https://www.who.int/publications/i/item/9789240046429
https://doi.org/10.1111/obr.13020
https://doi.org/10.1001/jamanetworkopen.2022.2092
https://doi.org/10.1001/jamanetworkopen.2022.2092
https://training.cochrane.org/handbook

T.A. Khan et al.

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

. Lee JJ, Khan TA, McGlynn N, Malik VS, Hill JO, Leiter LA, et al. Relation of change

or substitution of low- and no-calorie sweetened beverages with cardiometabolic
outcomes: a systematic review and meta-analysis of prospective cohort studies.
Diabetes Care. 2022;45:1917-30.

. Bright O-JM, Wang DD, Shams-White M, Bleich SN, Foreyt J, Franz M, et al.

Research priorities for studies linking intake of low-calorie sweeteners and
potentially related health outcomes: research methodology and study design.
Curr Dev Nutr. 2017;1:e000547.

. Sievenpiper JL, Khan TA, Ha V, Viguiliouk E, Auyeung R. The importance of study

design in the assessment of nonnutritive sweeteners and cardiometabolic health.
CMAJ. 2017;189:E1424-25.

. Khan TA, Malik VS, Sievenpiper JL. Letter by Khan et al. Regarding article, ‘arti-

ficially sweetened beverages and stroke, coronary heart disease, and all-cause
mortality in the women'’s health initiative’. Stroke. 2019;50:e167-68.

Malik VS. Non-sugar sweeteners and health. BMJ. 2019;364:k5005.

Ashwell M, Gibson S, Bellisle F, Buttriss J, Drewnowski A, Fantino M, et al. Expert
consensus on low-calorie sweeteners: facts, research gaps and suggested actions.
Nutr Res Rev. 2020;33:145-54.

Khan TA, Sievenpiper JL. Low-energy sweeteners and cardiometabolic health: is
there method in the madness? Am J Clin Nutr. 2020;112:917-9.

Mela DJ, McLaughlin J, Rogers PJ. Perspective: standards for research and
reporting on low-energy (“artificial”) sweeteners. Adv Nutr. 2020;11:484-91.
Sievenpiper JL, Chan CB, Dworatzek PD, Freeze C, Williams SL. Nutrition therapy.
Can J Diabetes. 2018;42:564-79.

United States Department of Agriculture (USDA), United States Department of Health
and Human Services (HHS). Dietary Guidelines for Americans 2020-2025. 2020 https://
www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_
Americans_2020-2025.pdf. Accessed 9 Aug 2022.

Drouin-Chartier J-P, Zheng Y, Li Y, Malik V, Pan A, Bhupathiraju SN, et al. Changes
in consumption of sugary beverages and artificially sweetened beverages and
subsequent risk of type 2 diabetes: results from three large prospective U.S.
cohorts of women and men. Diabetes Care. 2019;42:2181-9.

Malik VS, Li Y, Pan A, De Koning L, Schernhammer E, Willett WC, et al. Long-term
consumption of sugar-sweetened and artificially sweetened beverages and risk
of mortality in US adults. Circulation. 2019;139:2113-25.

Mossavar-Rahmani Y, Kamensky V, Manson JE, Silver B, Rapp SR, Haring B, et al.
Artificially sweetened beverages and stroke, coronary heart disease, and all-cause
mortality in the women'’s health initiative. Stroke. 2019;50:555-62.

Anderson JJ, Gray SR, Welsh P, Mackay DF, Celis-Morales CA, Lyall DM, et al. The
associations of sugar-sweetened, artificially sweetened and naturally sweet juices
with all-cause mortality in 198,285 UK Biobank participants: a prospective cohort
study. BMC Med. 2020;18:97.

Farvid MS, Spence ND, Rosner BA, Chen WY, Eliassen AH, Willett WC, et al.
Consumption of sugar-sweetened and artificially sweetened beverages and
breast cancer survival. Cancer. 2021;127:2762-73.

Pan A, Malik VS, Schulze MB, Manson JE, Willett WC, Hu FB. Plain-water intake and
risk of type 2 diabetes in young and middle-aged women. Am J Clin Nutr.
2012;95:1454-60.

Smith JD, Hou T, Hu FB, Rimm EB, Spiegelman D, Willett WC, et al. A comparison
of different methods for evaluating diet, physical activity, and long-term weight
gain in 3 prospective cohort studies. J Nutr. 2015;145:2527-34.

World Health Organization. WHO guideline: sugars intake for adults and children.
World Health Organization; 2015. http://www.who.int/nutrition/publications/
guidelines/sugars_intake/en/.

Keller A, O'Reilly EJ, Malik V, Buring JE, Andersen |, Steffen L, et al. Substitution of
sugar-sweetened beverages for other beverages and the risk of developing
coronary heart disease: results from the harvard pooling project of diet and
coronary disease. Prev Med. 2020;131:105970.

de Souza RJ, Mente A, Maroleanu A, Cozma Al, Ha V, Kishibe T, et al. Intake of
saturated and trans unsaturated fatty acids and risk of all cause mortality, car-
diovascular disease, and type 2 diabetes: systematic review and meta-analysis of
observational studies. BMJ. 2015;351:h3978.

Reynolds AN, Hodson L, De Souza R, Tran Diep Pham H, Vlietstra L, Mann J.
Saturated fat and trans-fat intakes and their replacement with other macro-
nutrients: a systematic review and meta-analysis of prospective observational
studies. World Health Organization, Geneva; 2022. https://apps.who.int/iris/
handle/10665/366301.

The Diabetes and Nutrition Study Group (DNSG) of the European Association for
the Study of Diabetes (EASD). Evidence-based European recommendations for
the dietary management of diabetes. Diabetologia. 2023. https://doi.org/10.1007/
500125-023-05894-8.

Fulgoni VL, Drewnowski A. No association between Low-Calorie Sweetener (LCS)
use and overall cancer risk in the nationally representative database in the US:
analyses of NHANES 1988-2018 data and 2019 public-use linked mortality files.
Nutrients. 2022;14:4957.

SPRINGER NATURE

ACKNOWLEDGEMENTS

Aspects of this work were included in a submission made to the Online Public
Consultation for the WHO draft guideline on use of non-sugar sweeteners (https://
www.who.int/news-room/articles-detail/online-public-consultation-draft-guideline-
on-use-of-non-sugar-sweeteners).

AUTHOR CONTRIBUTIONS

Concept and design: TAK and JLS. Acquisition, analysis or interpretation of data: TAK,
JIL, NM, JLS. Drafting of the manuscript: TAK, JLS. Critical revision of the manuscript:
TAK, JIL, SAC, JCN, NM, LC, JLS. Supervision: TAK, JLS. All authors approved the final
version of the manuscript.

FUNDING

This work was supported by the Canadian Institutes of Health Research (funding
reference number, 129920) through the Canada-wide Human Nutrition Trialists’
Network (NTN). The Diet, Digestive tract, and Disease (3-D) Centre, funded through
the Canada Foundation for Innovation (CFl) and the Ministry of Research and
Innovation’s Ontario Research Fund (ORF), provided the infrastructure for the
conduct of this project. TAK was funded by a Toronto 3D Postdoctoral Fellowship
Award. JIL was funded by the Canadian Institutes of Health Research (CIHR) Canadian
Graduate Scholarship Doctoral Award, the Loblaw Food as Medicine Graduate Award,
and the Banting and Best Diabetes Centre Novo Nordisk Studentship. SA-C was
funded by a CIHR Canadian Graduate Scholarships Master’s Award, the Loblaw Food
as Medicine Graduate Award, the Ontario Graduate Scholarship (OGS), and the CIHR
Canadian Graduate Scholarship Doctoral Award. NM was funded by a Canadian
Institutes of Health Research (CIHR) Masters Award, a St. Michael's Hospital Research
Training Centre Scholarship and a Toronto 3D Internship. JLS was funded by a PSI
Graham Farquharson Knowledge Translation Fellowship, Diabetes Canada Clinician
Scientist award, CIHR INMD/CNS New Investigator Partnership Prize, and Banting &
Best Diabetes Centre Sun Life Financial New Investigator Award.

COMPETING INTERESTS

TAK reports receiving grants from Institute for the Advancement of Food and
Nutrition Sciences (IAFNS, formerly ILSI North America), and National Honey Board.
He gave a presentation on the WHO draft guideline to members of Institute for the
Advancement of Food and Nutrition Sciences (IAFNS), the International Food
Information Council (IFIC), and the Calorie Control Council (CCC) for which he
received an honorarium. He has also received an honorarium from the AmCham
Dubai. He has received funding from the Toronto 3D Knowledge Synthesis and
Clinical Trials foundation. SA-C avoids consuming non-sugar sweeteners and sugar-
sweetened beverages and has received an honorarium from the international food
information council (IFIC) for a talk on artificial sweeteners, the gut microbiome, and
the risk for diabetes. LC was a Mitacs-Elevate postdoctoral fellow jointly funded by
the Government of Canada and the Canadian Sugar Institute (September
2019-August 2021). NM was a former employee of Loblaw Companies Limited and
current employee of Enhanced Medical Nutrition. She has completed consulting work
for contract research organizations, restaurants, start-ups, the International Food
Information Council, and the American Beverage Association, all of which occurred
outside of the submitted work. JLS has received research support from the Canadian
Foundation for Innovation, Ontario Research Fund, Province of Ontario Ministry of
Research and Innovation and Science, Canadian Institutes of Health Research (CIHR),
Diabetes Canada, American Society for Nutrition (ASN), International Nut and Dried
Fruit Council (INC) Foundation, National Honey Board (U.S. Department of Agriculture
[USDA] honey “Checkoff” program), Institute for the Advancement of Food and
Nutrition Sciences (IAFNS; formerly ILSI North America), Pulse Canada, Quaker Oats
Center of Excellence, The United Soybean Board (USDA soy “Checkoff” program), The
Tate and Lyle Nutritional Research Fund at the University of Toronto, The Glycemic
Control and Cardiovascular Disease in Type 2 Diabetes Fund at the University of
Toronto (a fund established by the Alberta Pulse Growers), The Plant Protein Fund at
the University of Toronto (a fund which has received contributions from IFF), and The
Nutrition Trialists Network Research Fund at the University of Toronto (a fund
established by an inaugural donation from the Calorie Control Council). He has
received food donations to support randomized controlled trials from the Almond
Board of California, California Walnut Commission, Peanut Institute, Barilla, Unilever/
Upfield, Unico/Primo, Loblaw Companies, Quaker, Kellogg Canada, Danone, Nutrartis,
Soylent, and Dairy Farmers of Canada. He has received travel support, speaker fees
and/or honoraria from ASN, Danone, Dairy Farmers of Canada, FoodMinds LLC,
Nestlé, Abbott, General Mills, Nutrition Communications, International Food
Information Council (IFIC), Calorie Control Council, International Sweeteners
Association, International Glutamate Technical Committee, Phynova, and Brightseed.
He has or has had ad hoc consulting arrangements with Perkins Coie LLP, Tate & Lyle,

European Journal of Clinical Nutrition


https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
http://www.who.int/nutrition/publications/guidelines/sugars_intake/en/
http://www.who.int/nutrition/publications/guidelines/sugars_intake/en/
https://apps.who.int/iris/handle/10665/366301
https://apps.who.int/iris/handle/10665/366301
https://doi.org/10.1007/s00125-023-05894-8
https://doi.org/10.1007/s00125-023-05894-8
https://www.who.int/news-room/articles-detail/online-public-consultation-draft-guideline-on-use-of-non-sugar-sweeteners
https://www.who.int/news-room/articles-detail/online-public-consultation-draft-guideline-on-use-of-non-sugar-sweeteners
https://www.who.int/news-room/articles-detail/online-public-consultation-draft-guideline-on-use-of-non-sugar-sweeteners

and Inquis Clinical Research. He is a former member of the European Fruit Juice
Association Scientific Expert Panel and former member of the Soy Nutrition Institute
(SNI) Scientific Advisory Committee. He is on the Clinical Practice Guidelines Expert
Committees of Diabetes Canada, European Association for the study of Diabetes
(EASD), Canadian Cardiovascular Society (CCS), and Obesity Canada/Canadian
Association of Bariatric Physicians and Surgeons. He serves as an unpaid member
of the Board of Trustees and formerly served as an unpaid scientific advisor for the
Carbohydrates Committee of IAFNS. He is a Director at Large of the Canadian
Nutrition Society (CNS), founding member of the International Carbohydrate Quality
Consortium (ICQC), Executive Board Member of the Diabetes and Nutrition Study
Group (DNSG) of the EASD, and Director of the Toronto 3D Knowledge Synthesis and
Clinical Trials foundation. His spouse is an employee of AB InBev. JJL and JCN do not
report any competing interests.

ADDITIONAL INFORMATION

Correspondence and requests for materials should be addressed to John L.
Sievenpiper.

Reprints and permission information is available at http://www.nature.com/
reprints

European Journal of Clinical Nutrition

T.A. Khan et al.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons

BY Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://
creativecommons.org/licenses/by/4.0/.

© The Author(s) 2023

SPRINGER NATURE


http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	WHO guideline on the use of non-sugar sweeteners: a need for reconsideration
	Introduction
	Greater weight given to observational studies
	Discounting evidence from prospective cohort studies which applied methodologies to reduce bias
	Implications for the WHO guideline
	Conclusion
	References
	Acknowledgements
	Author contributions
	Funding
	Competing interests
	ACKNOWLEDGMENTS
	ADDITIONAL INFORMATION




