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We have read with interest the letter by
Gomes et al. (1) suggesting that method-
ological artifacts biased some of our
analyses on the relationship between
ultra-processed food (UPF) subgroups and
risk of type 2 diabetes (T2D) (2).We would
like to take the opportunity to demon-
strate how that is unlikely to be the case.

Potential multicollinearity between
total UPF, UPF groups, and UPF sub-
groups was the first concern. In the
main analyses, total UPF intake was
quantified using servings/day (Table 2
in our article). In sensitivity analyses,
total UPF intake was modeled using
four alternative metrics: calories (kcal)
from UPF/day, percentage of kcal from
UPF/day, percentage of grams from
UPF/day, and energy-adjusted servings
of UPF/day (Supplementary Table 5 in
our article). None of these analyses
were affected by multicollinearity, as
only total UPF intake was included in
the models. We additionally investi-
gated the relationships between nine
different UPF groups and T2D risk (Fig. 1
in our article). The groups were simulta-
neously included in the models, without
total UPF intake. Correlation coefficients
between intakes of these nine subgroups
were considerably low, ranging from
�0.02 to 0.35. Finally, we repeated the

analyses by expanding three groups (ul-
tra-processed breads and cereals, packaged
sweet snacks and desserts, and artificially
and sugar-sweetened beverages) into sub-
groups, including a total of 14 groups and
subgroups in themodels. Again, the correla-
tions between groups and subgroups were
minor, with coefficients ranging from�0.23
to 0.35, suggesting that multicollinearity
would not have undermined the reliability
of our results.

Concerns with risk of false-positive
findings due to multiple testing in group/
subgroup analyses were also raised. UPF
groups/subgroups with a significant re-
lationship with T2D risk had P values
<0.0001. The only exceptions were yo-
gurt and dairy-based desserts and ultra-
processed dark breads and whole-grain
breads, for which the P value was 0.005.
Setting statistical significance to 0.006
(i.e., 0.05/9 comparisons) to account for
multiple testing would still allow for these
results to be considered significant or
marginally significant. As mentioned in the
article, the inverse associations between
T2D risk and packaged sweet snacks and
desserts as well as packaged savory snacks
remain unclear, and residual confounding
cannot be ruled out.

Third, it was highlighted that non-UPF
consumption was similar across quintiles

of UPF intake, and, as a result, the use of
servings/day instead of proportional con-
tribution of non-UPF to total energy intro-
duced confounding. In fact, we repeated
all our analyses using four alternative met-
rics for UPF, including with proportional
contribution to total energy as well as by
controlling for non-UPF intake rather than
total energy (Supplementary Tables 5 and 6).
The consistency in our findings across
multiple metrics and approaches under-
scores the confidence in our original
results.

Fourth, the letter offers suggestions
for isocaloric replacement analyses. Our
article did not include such analyses, al-
though we could certainly consider sub-
stitution analyses in future research.

Overall, we are confident in our con-
clusions that are supported by the data.
Our study supports the recommenda-
tions of limiting total UPF consumption,
especially those associated with a higher
risk of T2D.

Funding. The original analysis discussed in this
letter was conducted in the Nurses’ Health
Study (NHS), NHSII, and Health Professionals’
Follow-up Study cohorts. The NHS and NHSII
studies and the Health Professionals’ Follow-up
Study are supported by National Institutes of
Health grants UM1 CA186107, P01 CA87969,

1Department of Cardiovascular Medicine, The Second Xiangya Hospital, Central South University, Changsha, Hunan, China
2FuRong Laboratory, Changsha, Hunan, China
3Department of Nutrition, Harvard T.H. Chan School of Public Health, Boston, MA
4Department of Epidemiology, Erasmus MC, University Medical Center Rotterdam, Rotterdam, the Netherlands
5Division of Human Nutrition and Health,Wageningen University,Wageningen, the Netherlands
6Department of Nutrition, School of Public Health, University of S~ao Paulo, S~ao Paulo, Brazil
7Centre Nutrition, Sant�e et Soci�et�e (NUTRISS), Institut sur la Nutrition et les Aliments Fonctionnels (INAF), Universit�e Laval, Qu�ebec, Canada
8Facult�e de Pharmacie, Universit�e Laval, Qu�ebec, Canada

Corresponding author: Jean-Philippe Drouin-Chartier, jean-philippe.drouin-chartier@pha.ulaval.ca

© 2024 by the American Diabetes Association. Readers may use this article as long as the work is properly cited, the use is educational and not
for profit, and the work is not altered. More information is available at https://www.diabetesjournals.org/journals/pages/license.

e-
LE
TT
ER

S
–
C
O
M
M
EN

TS
A
N
D
R
ES
P
O
N
SE
S

e24 Diabetes Care Volume 47, February 2024

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/47/2/e24/745753/dci230088.pdf by guest on 13 M
arch 2024

mailto:jean-philippe.drouin-chartier@pha.ulaval.ca
https://www.diabetesjournals.org/journals/pages/license
http://crossmark.crossref.org/dialog/?doi=10.2337/dci23-0088&domain=pdf&date_stamp=2024-01-12


R01 CA49449, R01 HL034594, R01 HL088521,
U01 CA176726, R01 CA67262, U01 CA167552,
R01 HL035464, R01 HL060712, R01 DK120870,
and U01 HL145386. J.-P.D.-C. is a research
scholar of the Fonds de Recherche duQu�ebec–Sant�e
(Quebec Health Research Funds).
Duality of Interest. J.-P.D.-C. received speaker
and consulting honoraria as well as investiga-
tor-initiated research funding from the Dairy

Farmers of Canada in 2016, 2018, and 2021,
outside the submitted work. No other poten-
tial conflicts of interest relevant to this article
were reported.

References
1. Gomes FS, Rezende LFM, Schl€ussel M,
Lawrence M, Machado P, Lane MM. Comment

on Chen et al. Ultra-processed food consumption
and risk of type 2 diabetes: three large
prospective U.S. cohort studies. Diabetes
Care 2023;46:1335–1344 (Letter). Diabetes
Care 2024;47:e22–e23
2. Chen Z, Khandpur N, Desjardins C, et al. Ultra-
processed food consumption and risk of type 2
diabetes: three large prospective U.S. cohort
studies. Diabetes Care 2023;46:1335–1344

diabetesjournals.org/care Chen, Khandpur, and Drouin-Chartier e25

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/47/2/e24/745753/dci230088.pdf by guest on 13 M
arch 2024

https://diabetesjournals.org/care

