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Simple Sugar Intake in Diabetics and Non-Diabetic Patients Who Visit Primary Care Clinic

Seo Young Park, Geun Bae Moon, Young Sik Kim, Seung Hee Kim*
Department of Family Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: Several studies have analyzed the relationship between sugar-sweetened beverages and the risk of diabetes mellitus (DM) in other
countries. However, only few studies have assessed the relationship between sugar intake and DM in the adult Korean population, and no research
has investigated the sugar-intake patterns after dietary therapy in patients with DM. This study aimed to compare the patterns of simple-sugar
intake between patients with and without DM.

Methods: This study included 165 adults who visited the outpatient clinic of the department of family medicine at a tertiary medical center and
completed a standardized questionnaire from August 5 to 30, 2019. Chi-square test and logistic regression analysis were performed to evaluate the
relationship between simple-sugar intake and risk of DM.

Results: In the multivariable logistic regression analysis adjusted for sex, age, and body mass index, patients with DM showed a significantly lower
intake of carbonated beverages (3-6 times/week; odds ratio [OR]=0.045, 95% confidence interval [Cl]=0.002-0.883) and significantly higher intake
of sugar-free yogurt (1-2 times/week; OR=8.008, 95% Cl=1.298-49.427) as compared to those without. Among the patients with DM, fruit intake
was higher among adults aged >65 years (P=0.015) as compared to other age groups, and male consumed carbonated beverages (P=0.025) and
snacks (P=0.033) more frequently than female did.

Conclusion: There is a need to strengthen the differentiated dietary education by sex and age among patients with DM to reduce simple sugar-
containing food intake.
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Table 1. Basic characteristics of the study participants (n=165)
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Variable Patients without DM Patients with DM Total P-value
Sex 0.482
Female 54 (60.7) 42 (55.3) 96 (58.2)
Male 35(39.3) 34(44.7) 69 (41.8)
Age (y) <0.001
20-49 39 (43.8) 5(6.6) 44 (26.7)
50-64 28 (31.5) 29 (38.2) 57 (34.5)
>65 22 (24.7) 42 (55.2) 64 (38.8)
Educational level 0.003
<High school graduate 5(6.1) 20 (27.0) 25 (16.0)
High school graduate 32 (39.0) 24 (32.4) 56 (35.9)
>College graduate 45 (54.9) 30 (40.6) 75 (48.1)
Household income 0.026
Low 9(11.3) 15(21.4) 24 (16.0)
Middle 22 (27.5) 24 (34.3) 46 (30.7)
High 49 (61.2) 31 (44.3) 80 (53.3)
Smoking status 0.352
Non-smoker 80(95.2) 65 (91.5) 145 (93.5)
Current smoker 4(4.8) 6(8.5) 10 (6.5)
Alcohol consumption 0.009
Non-drinker 27 (31.8) 39 (52.0) 66 (41.3)
Drinker 58 (68.2) 36 (48.0) 94 (58.7)
Physical activity 0.831
Low 32 (36.0) 29(38.2) 61(37.0)
Moderate 38 (42.7) 31 (40.8) 69 (41.8)
High 19(21.3) 16 (21.0) 35(21.2)
BMI (kg/m?) 0.030
<25 63 (71.6) 42 (55.3) 105 (64.0)
>25 25 (28.4) 34 (44.7) 59 (36.0)

Values are presented as unweighted number (unweighted percentage).
DM, diabetes mellitus; BMI, body mass index.
P-value from chi-square testing.
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Table 2. Demographic, socioeconomic, and lifestyle factors associated
with DM

Multi-adujusted?

Variable
OR 95% Cl P-value
Sex 0.140
Female 1
Male 1.72 0.84-3.51
Age (y) <0.001
20-49 1
50-64 9.13 3.07-27.14
>65 16.49 5.57-48.82
Educational level 0.078
>College graduate 1
High school graduate 0.76 0.33-1.78
<High school graduate 2.90 0.84-10.08
Household income 0.753
High 1
Middle 124 0.52-2.94
Low 147 0.51-4.18
Smoking status 0.054
Non-smoker 1
Current smoker 5.88 0.97-35.64
Alcohol consumption 0.306
Non-drinker 1
Drinker 0.66 0.30-1.46
Physical activity 0.999
High 1
Moderate 1.02 0.40-2.63
Low 1.01 0.39-2.65
BMI (kg/m?) 0.024
<25 1
>25 2.34 1.12-492

DM, diabetes mellitus; BMI, body mass index; OR, odds ratio; Cl, confidence In-
terval.
2Multivariable logistic regression adjusted for sex and age.
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Table 3. Multivariable logistic regression analysis for association between the frequency of high-sugar foods Intake and DM

Sugar intake frequency Patients without DM Patients with DM Univariate Multivariate®
Bread, rice cakes
Plain bread, morning bread
<1 time/week 66 (74.1) 57 (75.0) 1.000 1.000
1-2 times/week 17 (19.1) 14 (18.4) 1.049 (0.475-2.313) 0.636 (0.244-1.660)
3-6 times/week 3(3.4) 4(5.3) 0.648 (0.139-3.016) 0.586 (0.101-3.414)
>1 time/day 3(3.4) 1(1.3) 2.591 (0.262-25.604) 2.429(0.172-34.333)
Twisted bread stick, doughnut
<1 time/week 83(93.3) 72 (94.7) 1.000 1.000
1-2 times/week 6(6.7) 4(5.3) 1.301 (0.353-4.793) 0.575 (0.099-3.345)
Songpyeon, honey rice cake
<1 time/week 87 (97.8) 73(96.1) 1.000 1.000
1-2 times/week 1(1.1) 2(2.6) 0.420 (0.037-4.721) 0.798 (0.059-10.853)
3-6 times/week 1(1.1) 1(1.3) 0.839 (0.052-13.650) 0.271 (0.007-9.877)
Sticky rice cake
<1 time/week 88(98.9) 75(98.7) 1.000 1.000
1-2 times/week 1(1.1) 1(1.3) 0.852 (0.052-13.851) 0.555 (0.006-49.499)
Coffee
Americano (+syrup)
<1 time/week 57 (64.0) 54 (71.0) 1.000 1.000
1-2 times/week 6(6.7) 6(7.9) 0.947 (0.288-3.118) 0.574 (0.142-2.324)
3-6 times/week 10(11.2) 5(6.6) 1.895 (0.608-5.901) 1.491 (0.368-6.035)
>1 time/day 16 (18.0) 11 (14.5) 1.378 (0.587-3.234) 0.991 (0.372-2.639)
Coffee mix
<1 time/week 63 (70.8) 48 (63.2) 1.000 1.000
1-2 times/week 9(10.1) 8(10.5) 0.857 (0.308-2.386) 0.883 (0.264-2.957)
3-6 times/week 22.3) 79.2) 1.895 (0.608-5.901) 0.584 (0.106-3.217)
>1 time/day 15(16.8) 13(17.1) 1.378 (0.587-3.234) 1.462 (0.563-3.794)
Drinks
Carbonated beverages
(except zero, light beverages)
<1 time/week 70 (78.7) 64 (84.2) 1.000 1.000
1-2 times/week 14 (15.7) 6 (7.9 2.133(0.773-5.885) 0.611 (0.155-2.399)
3-6 times/week 1(1.1) 3(3.9 0.305 (0.031-3.005) 0.045 (0.002-0.883)
>1 time/day 4 (4.5) 3(3.9) 1.219(0.263-5.657) 0.410 (0.062-2.727)
Sports drink
(Powerade, Toreta, VitaminWater)
<1 time/week 80 (89.9) 72 (94.8) 1.000 1.000
1-2 times/week 6(6.7) 1(1.3) 5.397 (0.635-45.894) 3.224 (0.252-41.209)
3-6 times/week 1(1.1) 2(2.6) 0.450 (0.040-5.068) 0.054 (0.003-1.049)
>1 time/day 2(2.3) 1(1.3) 1.800 (0.160-20.273) 0.189 (0.013-2.827)
Fresh fruit juice
<1 time/week 76 (85.4) 72 (94.8) 1.000 1.000
1-2 times/week 8(9.0) 1(1.3) 7.579 (0.925-62.120) 0.634 (0.635-63.295)
3-6 times/week 3334 2(2.6) 1.421(0.231-8.753) 0.680 (0.062-7.415)
>1 time/day 222 1(1.3) 1.895 (0.168-21.351) 3.718 (0.298-46.392)
Fermented drinks
Yogurt
<1 time/week 74 (83.2) 62 (81.6) 1.000 1.000
1-2 times/week 8(9.0 5(6.6) 1.341 (0.417-4.307) 1.862 (0.472-7.352)
3-6 times/week 5(5.6) 5(6.6) 0.838 (0.232-3.028) 0.852 (0.193-3.760)
>1 time/day 2(.2) 4(5.3) 0.419 (0.074-2.365) 0.463 (0.057-3.643)
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Table 3. Continued 1

Seo Young Park, et al. Simple Sugar Intake In Diabetics and Non-Diabetic Patients

Sugar intake frequency Patients without DM Patients with DM Univariate Multivariate®

Yogurt (sugar-free)

<1 time/week 79 (88.8) 72 (94.7) 1.000 1.000

1-2 times/week 8(9.0) 2(2.6) 3.645 (0.749-17.735) 8.008 (1.298-49.427)

3-6 times/week 1(1.1) 1(1.3) 0.911 (0.056-14.841) 2.013(0.079-51.161)

>1 time/day 1(1.1) 1(1.3) 0.911 (0.056-14.841) 1.806 (0.103-31.605)
Yoplait (sugar-free)

<1 time/week 78 (87.6) 66 (86.8) 1.000 1.000

1-2 times/week 5(5.6) 3(4.0) 1.410 (0.325-6.124) 2.102 (0.403-10.953)

3-6 times/week 4(4.5) 6(7.9) 0.564 (0.153-2.04) 0.658 (0.152-2.856)

>1 time/day 2(2.3) 1(1.3) 1.692 (0.150-19.081) 2.252 (0.187-27.138)

Snacks
Honey Twist Snack, Cho Chung U-GuA,
Banana Kick, Sweet Potato Snack, Wafer

<1 time/week 81(91.0) 73(96.1) 1.000 1.000

1-2 times/week 6(6.7) 2(2.6) 2.704 (0.529-13.817) 4,687 (0.471-29.638)

3-6 times/week 2(2.3) 1(1.3) 1.802 (0.160-20.295) 0.809 (0.042-15.432)
Choco Chip Cookie, Waffles, Custard

<1 time/week 84 (94.4) 73(96.1) 1.000 1.000

1-2 times/week 4(4.5) 2(2.6) 1.738 (0.309-9.765) 0.158 (0.058-5.747)

3-6 times/week 1(1.1) 1(1.3) 0.869 (0.054-14.42) 0.082 (0.004-1.669)
Candys

<1 time/week 77 (86.5) 63(82.9) 1.000 1.000

1-2 times/week 3(3.4) 7(9.2) 0.351 (0.087-1.412) 0.182 (0.031-1.069)

3-6 times/week 6(6.7) 4(53) 1.227 (0.332-4.540) 0.927 (0.207-4.147)

>1 time/day 3334 2(2.6) 1.227 (0.199-7.574) 2.616 (0.367-18.647)

Fruits

Apple

<1 time/week 61 (68.5) 42 (55.3) 1.000 1.000

1-2 times/week 13(14.6) 15(19.7) 0.597 (0.258-1.383) 0.633 (0.256-1.717)

3-6 times/week 7(7.9) 8(10.5) 0.602 (0.230-1.788) 0.798 (0.236-2.703)

>1 time/day 8(9.0) 11(14.5) 0.501 (0.186-1.350) 0.947 (0.313-2.863)
Watermelon

<1 time/week 79 (88.8) 69 (92.0) 1.000 1.000

1-2 times/week 9(10.1) 3(4.0) 2.620 (0.682-10.067) 3.435(0.812-14.524)

3-6 times/week 1(1.1) 3(4.0) 0.291 (0.030-2.864) 0.344 (0.033-3.574)
Banana

<1 time/week 68 (76.4) 63 (82.9) 1.000 1.000

1-2 times/week 8(9.0) 9(11.8) 0.824 (0.292-2.266) 0.857 (0.276-2.600)

3-6 times/week 5(5.6) 1(1.3) 4.632 (0.527-40.783) 4.601 (0.455-46.494)

>1 time/day 8(9.0) 3(4.0) 2.471 (0.628-9.727) 3.693 (0.850-16.045)
Orange

<1 time/week 82(92.1) 73 (96.1) 1.000 1.000

1-2 times/week 6 (6.8) 2(2.6) 2.671(0.523-13.646) 1.639 (0.267-10.054)

3-6 times/week 1(1.1) 1(1.3) 0.890 (0.055-14.490) 1.213 (0.070-20.901)
Peach

<1 time/week 78 (88.6) 69 (90.8) 1.000 1.000

1-2 times/week 4(4.6) 4(5.3) 0.885 (0.213-3.672) 0.958 (0.192-4.779)

3-6 times/week 5(5.7) 1(1.3) 4422 (0.504-38.780) 7.119 (0.765-66.228)

>1 time/day 1(1.1) 2(2.6) 0.442 (0.039-4.985) 0.277 (0.021-3.627)
Tomato

<1 time/week 64 (71.9) 57 (75.0) 1.000 1.000

1-2 times/week 15(16.8) 79.2) 1.908 (0.727-5.011) 2.573(0.878-7.543)

3-6 times/week 7(7.9) 8(10.5) 0.779 (0.266-2.284) 1.392 (0.421-4.598)

>1 time/day 334) 4(53) 0.668 (0.143-3.112) 1.237(0.216-7.092)
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Table 3. Continued 2
Sugar intake frequency Patients without DM Patients with DM Univariate Multivariate®
Cherry tomato
<1 time/week 66 (75.0) 63 (82.9) 1.000 1.000
1-2 times/week 14 (15.9) 70.2) 1.909 (0.723-5.039) 2.123(0.707-6.377)
3-6 times/week 5(5.7) 4(5.3) 1.193 (0.723-5.039) 1.866 (0.429-8.120)
>1 time/day 3(3.4) 2(2.6) 1.432 (0.231-8.856) 2.145 (0.305-15.077)
Mango
<1 time/week 88(98.9) 74.(98.7) 1.000 1.000

3-6 times/week 1(1.1)

1(1.3)

0.840 (0.052-13.666)

0.344 (0.012-9.496)

Values are presented as unweighted number (unweighted percentage) or odds ratio (95% confidence interval).

DM, diabetes mellitus.
*Multivariable logistic regression adjusted for sex, age and BMI.

Table 4. Frequency of high-sugar foods intake according to age among adults with DM (n=76)

Patients with DM

Sugar intake frequency P-value
20-64y >65y Total

Bread 0.531
<1 time/week 18 (66.7) 36 (73.5) 54 (71.1)
>1 time/week 9(33.3) 13 (26.5) 22 (28.9)

Rice cakes 0.694
<1 time/week 23(85.2) 40 (81.6) 63 (82.9)
>1 time/week 4(14.8) 9(18.4) 13(17.1)

Sweet coffee 0.894
<1 time/week 12 (44.4) 21(42.9) 33 (43.4)
>1 time/week 15 (55.6) 28 (57.1) 43 (56.6)

Carbonated beverages 0.108
<1 time/week 19 (70.4) 42 (85.7) 61 (80.3)
>1 time/week 8(29.6) 7 (14.3) 15(19.7

Juice 0.511
<1 time/week 25(92.6) 43 (87.8) 68 (89.5)
>1 time/week 2(7.4) 6(12.2) 8(10.5)

Yogurt 0.115
<1 time/week 24 (88.9) 36 (73.5) 60 (78.9)
>1 time/week 3(11.1) 13 (26.5) 16 (21.1)

Snack foods 0.671
<1 time/week 24(88.9) 45 (91.8) 69 (90.8)
>1 time/week 3(11.1) 4(8.2) 7(9.2)

Chocolate/candy/ice cream 0.922
<1 time/week 19 (70.4) 35(71.4) 54.(71.1)
>1 time/week 8(29.6) 14 (28.6) 22 (28.9)

Fruits 0.015
<1 time/week 12 (44.4) 9(18.4) 21(27.6)
>1 time/week 15 (55.6) 40 (81.6) 55 (72.4)

Values are presented as unweighted number (unweighted percentage).
DM, diabetes mellitus.
P-value from chi-square testing.
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Table 5. Frequency of high-sugar foods intake according to sex among adults with DM (n=76)

) Patients with DM
Sugar intake frequency P-value
Male Female Total
Bread 0.472
<1 time/week 27 (75.0) 27 (67.5) 54.(71.1)
>1 time/week 9(25.0) 13(32.5) 22 (28.9)
Rice cakes 0.607
<1 time/week 29 (80.6) 34 (85.0) 63(82.9)
>1 time/week 7 (19.4) 6 (15.0) 13(17.1)
Sweet coffee 0.450
<1 time/week 14 (38.9) 19 (47.5) 33(43.4)
>1 time/week 22(61.1) 21(52.5) 43 (56.6)
Carbonated beverages 0.025
<1 time/week 25 (69.4) 36 (90.0) 61 (80.3)
>1 time/week 11 (30.6) 4(10.0) 15(19.7)
Juice/yogurt 0.292
<1 time/week 24 (66.7) 31(77.5) 55 (72.4)
>1 time/week 12 (33.3) 9(22.5) 21(27.6)
Snack foods 0.033
<1 time/week 30(83.3) 39 (97.5) 69 (90.8)
>1 time/week 6(16.7) 1(2.5) 709.2)
Chocolate/candy/ice cream 0.769
<1 time/week 25 (69.4) 29 (72.5) 54 (71.1)
>1 time/week 11 (30.6) 11(27.5) 22 (28.9)
Fruits 0.117
<1 time/week 13(36.1) 8(20.0) 21(27.6)
>1 time/week 23(63.9) 32 (80.0) 55 (72.4)
Values are presented as unweighted number (unweighted percentage).
DM, diabetes mellitus.
P-value from chi-square testing.
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