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Objectives: This study aimed to analyze the association between sugar intake and cancer
risk among Korean adults aged 19 years and older.

Methods: A total of 13,016 adults aged 19 years and older who participated in the 8th Ko-
rea National Health and Nutrition Examination Survey from 2019 to 2021 were included.
Sugar intake was assessed in terms of both absolute intake and sugar energy rate. Sugar
intake was divided into quartiles, while sugar energy rate was categorized into three groups
(< 10%, 10%-20%, > 20%) based on the 2020 Dietary Reference Intakes for Koreans and
into two groups (< 10%, = 10%) based on WHO recommendations. Cancer prevalence was
determined using cancer-related survey questions. The association between sugar intake
and cancer prevalence was analyzed by sex and cancer type using logistic regression. All
statistical analyses were performed using IBM SPSS statistics 29.0 (IBM Co.).

Results: From 2019 to 2021, sugar intake significantly declined with age in both men and
women (P for trend < 0.001), with the highest intake observed in the 19-29 age group
(61.38 g). Men consumed significantly more sugar than women across all age groups ex-
cept for the 50-64 and 65-74 groups (P < 0.05). However, the sugar energy rate was sig-
nificantly higher in women than in men (P < 0.05). While the association between sugar in-
take and cancer prevalence varied across regression models and cancer types, cervical
cancer consistently showed a significant association with sugar intake (P < 0.05).
Conclusion: The association between sugar energy rate and the prevalence of premeno-
pausal cervical cancer was consistent and significant. Given that women had a higher sug-
ar energy rate than men, the relationship between sugar intake and cancer prevalence in
women warrants further investigation. Longitudinal studies with more detailed sugar intake
assessments are needed.
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METHODS

Ethics statement

This study was exempted by the Inha University Institu-
tional Review Board (IRB NO. 240521-1A).

1. Study design
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ol 4 18,6918 F 9 /1 ARE vl R A2H ARS B89,
KNHANES participants 2019-2021
(n=22,559)
> Excluded participants aged < 19 years
(n=3,868)
A4
Age = 19 years
(n=18,691)
Excluding participants with missing responses on
> physician-diagnosed cancer status
v (n=1,991)
Participants with responses on physician-
diagnosed cancer status
(n=16,700)
Excluded participants with missing sugar
> intake data
(n=1,991)
A4
Participants with available sugar intake data
(n=13,839)
Excluded participants with implausible energy
> intake (<500 kcal/day or = 5,000 kcal/day)
v (n=209)
Energy intake between 500-5,000 kcal
(n=13,630)
Excluded participants with missing data
(n=614)
A4
Final participants (n = 13,016)
(male = 5,752 & female = 7,264)
Fig. 1. Flowchart of inclusion and exclusion of study participants.
KNHANES, Korea National Health and Nutrition Examination Survey.
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Final participants (n = 13,016)
=7,264)

(male 5,752 & female

1) Quartiles of sugar intake
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Ao FHAF ARSI whet oA, EIAPA, HEER,
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Table 4. Sugar intake and sugar intake rate by cancer types and sex
Sugar intake(g)

Sugar intake rate (%)

Sex Cancer site P-value” P-value®
Cancer Non-cancer Cancer Non-cancer
Total
All cancer 60.02 £2.02 58.85+0.52 0.556 13.42+0.30 12.62+0.08 0.007
Gastric cancer 59.46 £ 4.97 58.90+0.51 0909 13.26+0.72 12.65+0.08 0.392
Liver cancer 56.44 £ 8.06 58.90 +0.52 0.759 11.73+1.17 12.65+0.08 0.428
Colon cancer 55.82 £3.60 58.92+0.52 0.389 1157+0.59 12.66+0.08 0.065
Breast cancer” 58.29 £ 4.27 58.90 £ 0.52 0.885 15.39+0.89 12.64+0.08 0.002
Lung cancer 51.84+450 5891 +0.52 0.118 12.73+1.00 12.65+0.08 0.942
Thyroid cancer 58.57 +3.64 58.90+0.52 0926 13.11+0.56 12.65+0.08 0.408
Other cancers 59.57 +2.93 58.89 +0.52 0.818 12.98+0.55 12.65+0.08 0.542
Male
All cancer 60.25+2.49 61.64+0.73 0.579 11.89+0.38 11.43+0.11 0.228
Gastric cancer 6248 £ 6.50 61.58+0.72 0.889 1241+0.79 11.44+0.11 0.224
Liver cancer 60.66 +8.73 61.59 +0.72 0.915 1221+1.30 11.45+0.411 0.556
Colon cancer 53.69+4.81 61.65+0.73 0.102 10.21+0.74 11.46+0.11 0.094
Breast cancer 0.00£0.00 61.59+0.72 - 0.00+£0.00 11.45+0.11 -
Lung cancer 51.09+5.91 61.61+0.72 0.078 11.42+0.97 11.45+0.11 0.975
Thyroid cancer 74.57 £ 10.03 61.53+0.72 0.194 1237+121 11.44+0.11 0.445
Other cancers 58.08 £+ 3.58 61.65+0.73 0.326 12.07+0.65 11.44+0.11 0.336
Female
All cancer 59.85 +2.72 55.90 + 0.60 0.153 14.59+0.41 13.87+0.11 0.092
Gastric cancer 53.25+7.01 56.13+0.60 0.683 15.02+1.30 13.90+0.11 0.390
Liver cancer 38.05+6.49 56.12+0.60 0.006 9.68+0.93 1391+0.11 <0.001
Colon cancer 59.48 £+5.31 56.10 +0.60 0.526 13.90+0.93 13.90+0.11 0.997
Breast cancer 58.29 +4.27 56.09 + 0.60 0.608 15.39+0.89 13.88+0.11 0.095
Premenopausal breast cancer” 61.13 +12.17 56.52 +0.80 0.704 14.69+2.36 13.55+0.15 0.627
Postmenopausal breast cancer”  57.71 + 4.53 55.49 + 0.89 0.623 15.54+0.96 14.35+0.17 0.224
Cervical cancer 81.83 +19.50 55.98 + 0.60 0.186 16.58+2.11 13.89+0.11 0.203
Premenopausal cervical cancer” 84.53 + 11.50 56.48 + 0.80 0.015 1547 +1.32 13.55%0.15 0.148
Postmenopausal cervical cancer? 81.13 + 24.41 55.28 + 0.86 0.291 16.87+2.62 14.35+0.17 0.340
Lung cancer 53.16 £+6.55 56.12 +0.60 0.654 15.06+1.98 13.90+0.11 0.559
Thyroid cancer 54.89 £ 3.45 56.14 £ 0.60 0.719 13.28+0.60 13.92+0.11 0.291
Other cancers 63.14 +4.70 56.06 £ 0.60 0.129 1519+0.92 13.89+0.11 0.159
Mean + SE.

“Values were obtained using general linear model for continuous variables in complex sample survey data analysis.

Ivalues corresponding to female participants.

IMenopausal status: Assessed at the time of the survey, not at the time of diagnosis.
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Fig. 3. OR for sugar energy rate = 10% on premenopausal
cervical cancer.
OR, odds ratio; 95% Cl, 95% confidence interval.
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Fig. 4. OR for sugar intake on cervical cancer, premenopausal
cervical cancer and postmenopausal cervical cancer.
OR, odds ratio; 95% Cl, 95% confidence interval.
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