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Relationship between sugary drinks and diabetes of adults in Wuhai city
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ABSTRACT Objective: To explore the relationship between sugary drinks and diabetes of adults in Wu-
hai city. Methods: A multiple stage stratified cluster sampling was conducted on 8 131 residents who
were between 35 and 79 years by cross-sectional study in Wuhai city. Questionnaires, physical measure-
ments and laboratory tests were used to collect information on demographic information, dietary behavior,
health status, blood glucose indicators. Besides, other covariate information was also collected by these
ways. The analysis was carried out by chi-square test, trend chi-square test and multifactor Logistic re-
gression. Results: The detection rates of impaired fasting glucose and diabetes of people who were 35
years old and above in Wuhai city were 6.0% and 18.4% , respectively, and they both increased with
age (P <0.01, P< 0.01). The detection rates of impaired fasting glucose and diabetes of the men were
both far higher than the women (P < 0.01, P < 0.01). For the men, the detection rate of diabetes in-
creased with age (P,  <0.01), but for the women, and the detection rate of impaired fasting glucose
and diabetes both increased with age (P, <0.0l, P, <0.01). The consumption rate of sugary
drinks of the people who were 35 years old and above in Wuhai city was 30.2% . And after all the sub-
jects were classified into three groups, A (0 — mL/d), B (16 — mL/d), and C (237 — mL/d) accor-
ding to the daily different drinking quantities, statistical results found that group A accounted for 75.4% ,
group B for 21.5% , and group C for 3.1%. In group A, for comparison, the impaired fasting glucose
OR values of group B and group C were 1.4 and 2.2, respectively. And diabetes OR values of group B
and group C were 1.2 and 2. 1 respectively compared with group A, and the trend of OR values increased
both had statistical significance (P, <0.01, P ., < 0.01). Also, after adjusting for other covariates
in multifactor Logistic regression, the OR values of impaired fasting glucose in group B and group C were
1.6 and 3. 8 respectively, and the OR values of diabetes were 1.9 and 4.9 respectively, compared with
eroup A, and besides, the trend of OR values increased both still had statistical significance (P, , <
0.01, P,..,< 0.01). Conclusion: Increased consumption of sugary drinks will increase the risk of im-
paired fasting glucose and diabetes. Residents in Wuhai city should control their consumption of sugary
drinks.
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Table 1 The drinking situation of sugary drinks in different groups
n(% )
Group n A B C X P
Gender Man 3035 2066 (68.1) 809 (26.7) 160 (5.3) 145.5 <0.01
Age/years 35 - 3212 2009 (62.5)1059 (33.0) 144 (4.5) 623.3 <0.01
45 - 2510 1963 (78.2) 477 (19.0) 70 (2.8)
55 - 1931 1798 (93.1) 110 (5.7) 23 (1.2)
National Mongolia and others 446 292 (65.5) 137 (30.7) 17 (3.8) 23.5 <0.01
Education Junior high school and below 2892 2444 (84.5) 375 (13.0) 73 (2.5) 230.9 <0.01
High school 1913 1326 (69.3) 514 (26.9) 73 (3.8)
Junior college and above 2530 1731 (68.4) 713 (28.2) 86 (3.4)
Occupation Civil servants and public institution 2338 1667 (71.3) 597 (25.5) 74 (3.2)  389.4 <0.01
Enterprise 3486 2411 (69.2) 936 (26.9) 139 (4.0)
Others 1752 1631 (93.1) 99 (5.7) 22 (1.3)
Family income/ ( yuan/year) <30 000 3099 2424 (78.2) 576 (18.6) 99 (3.2) 28.9 <0.01
30 000 - 3306 2451 (74.1) 754 (22.8) 101 (3.1)
80 000 — 1 067 754 (70.7) 282 (26.4) 31 (2.9)
Smoking Now or once 2506 1717 (68.5) 640 (25.5) 149 (5.9) 94.8 <0.01
Drinking/weeks =1 1113 744 (66.8) 307 (27.6) 62 (5.6) 51.0 <0.01
Tea/weeks =1 2573 1787 (69.5) 663 (25.8) 123 (4.8) 73.3 <0.01
The valley of potato/ ( g/d) >400 2430 1754 (72.2) 584 (24.0) 92 (3.8) 18.3 <0.01
Livestock and poultry meat/(g/d) >75 3283 2320 (70.7) 821 (25.0) 142 (4.3) 66.4 <0.01
Physical activity * Low 1506 1094 (72.6) 351 (23.3) 61 (4.1) 19.7 <0.01
Moderate 2931 2291 (78.2) 564 (19.2) 76 (2.6)
High 3146 2343 (74.5) 706 (22.4) 97 (3.1)
Hypertension No 2330 1751 (75.2) 516 (22.1) 63 (2.7) 12.9  <0.01
Dyslipidemia No 1528 1166 (76.3) 328 (21.5) 34 (2.2) 1.4 0.23
Family history of diabetes No 3554 2612 (73.5) 816 (23.0) 126 (3.5) 0.1 0.74
BMI <24 1920 1472 (76.7) 387 (20.2) 61 (3.2) 0.5 0.47
Total 7653 5770 (75.4) 1646 (21.5) 237 (3.1)

When calculated the value of,\/2 ,combined B group and C group; #* physical activity level is divided into low, medium and high level according to

the standard set up by International Physical Activity Questionnaire (IPAQ) Working Group!® .
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Table 2 Abnormal blood glucose detection

Impaired fasting glucose Diabetes
Gender Age/years
Detection, n( % ) X P Detection, n( % ) X P
Man 35 - 28 (6.3) 13.1 <0.01 69 (15.6) 26.7 <0.01
45 - 65 (12.0) 135 (25.0)
55 - 31 (6.7) 138 (30.0)
Total 124 (8.6) 342 (23.7)
Priena 0.0 0.85 25.8 <0.01
Woman 35 - 21 (2.8) 9.3 <0.01 38 (5.1) 139.6 <0.01
45 - 30 (4.1) 93 (12.8)
55 - 44 (6.1) 194 (26.9)
Total 95 (4.3) 325 (14.9)
Pond 9.2 <0.01 135.5 <0.01
Total 219 (6.0) 667 (18.4)
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Table 3 The relationship between the drinking level of sugar-sweetened beverage and abnormal blood glucose
Impaired fasting glucose
Daily us
beverage n Detection Not adjusted Adjusted OR(95% CI)
rate crude OR(95% CI) Model 1 Model 2 Model 3
A 2333 5.4 - - - -
B 1 006 7.2 1.4 (1.04-1.90) 1.7 (1.20-2.36) 1.7 (1.15-2.35) 1.6 (0.96 -2.67)
C 96 9.4 2.2 (1.06 -4.53) 2.4 (1.13-5.09) 2.0 (0.85-4.64) 3.8 (1.28-9.90)
Pena 0.01 <0.01 <0.01 <0.01 <0.01
Diabetes
Daily -
n Detection Not adjusted Adjusted OR(95% CI)
beverage
rate crude OR(95% CI) Model 1 Model 2 Model 3
A 2333 17.4 - - - -
B 1 006 19.7 1.2 (0.98 —1.44) 1.9 (1.49-2.34) 1.8 (1.43-2.33) 1.9 (1.29-2.64)
C 96 29.2 2.1(1.32-3.34) 2.8 (1.65-4.65) 3.1 (1.76 -5.30) 4.9 (2.21-9.09)
P end <0.01 <0.01 <0.01 <0.01 <0.01

For the dependent variable, blood sugar normal as reference, P <0.05; for the independent variable, the daily beverage volume A as the reference

group, P <0.05; model 1 adjusts gender, age, national, cultural level, occupation and income level; based on model 1, model 2 adjusted smoking,
drinking, tea, daily water volume, total amount of the valley of potato, total amount of livestock and poultry meat, and physical activity. Based on model
2, model 3 adjusted BMI, hypertension, dysplasia, and family history of diabetes.
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