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Table3. General characteristics of diabetics

N (%)
Variables Diabetes Mellitus 24 Hours Recall
(N=607) (N=449)
Gender
Male 284 (46.8) 203 (45.2)
Female 323 (53.2) 246 (54.8)
Age
30-39 8 (1.3) 4 (0.9
40-49 43 (7.1) 19 (4.2)
50-59 113 (18.6) 70 (15.6)
60-69 182 (30.0) 138 (30.7)
=70 261 (43.0) 218 (48.6)
The period of disease
<byears 261 (43.1) 192 (42.6)
6-10 years 132 (21.8) 103 (23.0)
>11 yeare 212 (35.0) 154 (34.4)
The rate of diabetes control
HbAlc <65 176 (29.0) 138 (32.3)
HbAlc =65 397 (65.4) 289 (67.7)
MIssing 34 (5.6) 22
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Figure 4. Frequency of breakfast

Table 4. Frequency of breakfast of diabetics and adults over 30 years of age

N(%)
) DM Population
Mt (N=512) (N=4,816)
Breakfast . 447 3,430

5-7 times/week (87.3) (71.2)
3-4 times/week 20 (3.9) 460 (9.6)
1-2times/week 9 (1.8) 428 (89)
Otimes/week 36 (7.0) 498 (10.3)
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Figure 5. Frequency of Lunch

Table 5. Frequency of lunch of diabetics and adults over 30 years of age

N(%)
) DM Population
Mt (N=512) (N=4,816)
Lunch _ 462 4,340

5-7 times/week (90.2) (90.1)
3-4 times/week 25 (4.9) 291 (6.0)
1-2times/week 10 (2.0) 91 (1.9)
Otimes/week 15 (2.9) 94 (2.0)
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Table 6. Frequency of dinner of diabetics and adults over 30 years of age

N(%)
) DM Population
Mt (N=512) (N=4,816)
Dinner . 492 ’

5-7 times/week (96.1) (91.6)
3-4 times/week 14 2.7) 313 (6.5)
1-2times/week 5 (1.0) 73 (1.5)
Otimes/week 1 (0.2) 18 (0.4)
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Figure 7. Frequency of eating out

Table 7. Frequency of eating out of diabetics and adults over 30 years of

age
N(%)
Variables DM (N=512) Population(N=4,816)
Eating out 103 507
>1times/month (20.1) (10.5)
1-2times/month 140 (27.4) 1029 (21.4)
1-2times/week 121 (23.6) 1156 (24.0)
3-4 times/week 45 (8.8) 478 9.9)
5-6 times/week 39 (7.6) 639 (13.3)
1times/day 44 (8.6) 699 (14.5)
< 2times/day 20 (3.9) 308 (6.4)

_18_



ok
rios
_>|i
o
o)
i
X
i
o
3L
M
5
=
Ho
ftlo
o
p
N

1&°] 90%0°ld& 2HA3t

ftlo
s
1 o
o
X
§2
x2
s
=l
olo
ol
o
=

HYes

B MNo

%! Populstion

Figure 8. Nutrition education

Table 8. Nutrition education of diabetics and adults over 30 years of age

N(%)
. DM Population
Variables (N=512) (N=4,816)
Nutritional education 43 252
Yes (84) (5.2)
No 469 (91.6) 4,564 (94.8)
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Figure 9. Awareness of nutrition labelling
Table 9. Awareness of nutrition labelling of diabetics and adults over 30

years of age

N(%)
. DM Population
Variables (N=512) (N=4,816)
Awareness of nutrition labelling 245 3,324
Yes (47.9) (69.0)
No 267 (52.1) 1,492 (31.0)
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Figure 10. Use of nutrition labelling

Table 10. Use of nutrition labelling of diabetics and adults over 30 years of

age
N(%)
. DM Population
Variables (N=512) (N=4,816)
Use of nutrition labelling 51 1.050
Yes (10.0) (21.8)
No 461 (90.0) 3,766 (78.2)
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Figure 11. Effects on choosing food using nutrition labelling

Table 11. Effects on choosing food using nutrition labelling of diabetics and

adults over 30 years of age

N(%)
) DM Population
Variables (N=512) (N=4,816)
Effects on choosing food using nutrition labelling 41 389
Yes (8.0) (18.5)
No 471 (92.0) 3927 (81.5)
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Figure 12. Status of diet therapy

Table 12. Diet therapy by the control rate of the HbAlc

N(%)
Variabl HbAlc=6.5 HbA1c<6.5 Total
ariables (N=289) (N=138) (N=427)
Diet therapy status
Yes 144 (49.8) 54 (39.1) 198 (46.4)
No 145 (50.2) 84 (60.9) 229 (53.6)
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Figure 13. Reasons for diet therapy

Table 13. Reasons for diet therapy by the control rate of the HbAlc

N(%)
Variabl HbAlc=6.5 HbA1c<6.5 Total
artables (N=144) (N=54) (N=198)
Reasons for diet therapy
Disease 125 (86.8) 41 (75.9) 166 (83.9)
Weight control 17 (11.8) 8 (14.8) 25 (12.6)
etc. 2 (1.4) 5 (9.3) 7 (3.5)
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Figure 14. Skipping breakfast

Table 14. Skipping breakfast by the control rate of the HbAlc

N(%)
Variables HbAlc=6.5 HbA1lc<6.5 Total
ariable (N=289) (N=138) (N=427)
Skipping breakfast
No 289 (100) 138 (100) 427 (100)
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Table 15. Skipping lunch by the control rate of the HbAlc

N(9%)
Variabl HbAlc>65  HbAlc<65 Total
ariables (N=289) (N=138) (N=427)
Skipping lunch
No 267  (924) 129  (935) 396 (92.7)

Yes 22 (7.6) 9 (6.5) 31 (7.3)
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Figure 16. Skipping dinner

Table 16. Skipping dinner by the control rate of the HbAlc

N(9%)
Variablos HbAlc>65  HbA1c<65 Total
ariable (N=289) (N=138) (N=427)
Skipping dinner
No 278 (962) 135 (97.8) 413 (96.7)
Yes 11 (38 3 22) 14 (33)
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Table 17. Nutrient intake by the control rate of the HbAlc

HbAlc=6.5 HbA1c<6.5 Total
Variables (N=289) (N=138) (N=427)
mean+S.E meantS.E mean+S.E
Nutrient intake
Energy (Kcal)
1637.20 £ 675640 176490 =£748.839 1662.46 £702.971
Carbohydrate(g)
27650 + 105.440 298.83 £108.517 281.30 +£106.316
Protein (g)
53.69 *28.675 55.36  £25.711 53.65 +27.738
Fat (g)
& 27.606 +£23.1813 29.279 £25.6472 27932 +£24.2404
Fiber (g)
23.18 £11.966 25.80 *12.030 23.70 +11.967
Calcium (mg)
39861 +£236.398 438.09 +£237.589 407.80 +236.859
Potassium(mg)
2695.35 +1459.814 2999.79 +£1454.268 2759.187 +2624.22
Sodium(mg)
3130.39 +1938.444 3297.68 +2240.146 314792 +2026.736
Vitamin A( gRE)
u 581.40 +705.358 611.56 +£686.793 586.28 +701.679
Carotin( g)
u 3139.95 4122584 3242.39 +4023.576 3121.28 +4111.469
Retinal( g)
u 50.07 £69.120 59.81 £78.179 5367 £73.013
Vitamin Bl(mg)
164 +0.841 1.78 =£0.743 1.67 +0.809
Vitamin B2(mg)
1.03 +£.621 1.15 =£672 1.06 +0.650
Vitamin C(mg)
95.30 £109.996 12470 £156.078 104.80 +.127.292
Iron(mg)
1549 +10.144 1654 +£10.126 1562 +£10.008
Niacin(mg)
1249 +7.849 1254 +£5.885 12.36  £7.243
Phosphrous(mg)
877.11 +426.764 920.72 +407.873 882.57 +£419.124
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Table 19. General characteristics of the diabetic control group and

uncontrolled group

N.(%)
Variables HbAlc=6.5 HbAlc<6.5 Total p-value
(N=289) (N=138) (N=427)
Gender 0.885
Male 132 (457 62 (449) 194(45.4)
Female 157  (543) 76 (55.1) 233(54.6)
Age 0.387
30-39 2 0.7 2 (1.4) 4(0.9)
40-49 15 (5.2) 3 (2.2) 18(4.2)
50-59 49 (1700 20 (145  69(16.2)
60-69 93 (321 41  (29.7) 134(31.4)
=70 130 (45.00 72 (B22) 202(47.3)
Marital Status 0.957
Married 285 (986) 136  (98.6) 421(98.6)
Single 4 (1.4) 2 (1.4) 6(1.4)
Level of Education 0.745
<Primary School 126 (453) 67 (51.1) 193(47.2)
Middle School 46 (165 20 (153)  66(16.1)
High School 68 (245 28 (214) 96(235)
>College Graduation 38 (137 16 (12.2) 54(13.2)
Missing 11 7 18
Monthly Average Income 0.820
Low 74 (259 32  (236) 106(25.1)
Middle Low 71 (24770 37 (27.2) 108(25.5)
Middle High 73 (254) 38 (279 111(26.2)
High 69 (2400 29 (21.3)  98(23.2)
Missing 2 2 4
p<0.05
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Table 20. Disease related characteristics of the diabetic control group and

uncontrolled group

N(%)

Variables HbAlc=65 HbA1c<6.5 Total p-value
(N=289) (N=138) (N=427)

The period of disease: 0.002
<byears 109 (37.8) 77 (55.8) 186(43.7)
6-10years 71 247y 27  (19.6)  98(23.0)
>1lyers 108 (375) 34 (246) 142(33.3)

The treatment of diabetes 0.631
Yes 281 (972) 133 (96.4) 414(97.0)
No 3 (2.8) 5 (3.6) 13(3.0)

Insulin treatment 0.036
Yes 27 (9.3) 5 (3.6) 32(7.5)
No 262 (90.7) 133 (96.4) 395(92.5)

A diabetic drug 0.351
Yes 278  (96.2) 130 (94.2)  408(95.6)
No 11 (3.8) 3 (5.8) 19(4.4)

Non-medical treatment 0.292
Yes 35 (12.1) 12 (8.7) 47(11.0)
No 254 (879) 126 (91.3)  380(89.0)

Family history of maternal 0.328
Yes 62 (215) 24 (174) 86(20.1)
No 227  (7185) 114 (826) 341(79.9)

Hypertension 0.652
Yes 182 (63.0) 90  (65.2) 272(63.7)
No 107 (37.00 48  (34.8) 155(36.3)

Dyslipidemia 0618
Yes 110 (381) 56  (40.6) 166(38.9)
No 179 (619 82 (594) 261(61.1)

Stroke 0.543
Yes 11 (3.8) 7 B.1) 18(4.2)
No 278 (96.2) 131  (94.9)  409(95.8)

A heart attack 0.674
Yes 13 (4.5) 5 (3.6) 18(4.2)
No 276 (955) 133  (96.4)  409(95.8)

Angina 0.430
Yes 18 6.2) 6 (4.3) 24(5.6)
No 271 (93.8) 132 (95.7) 403(94.4)

Cancer 0.631
Yes 8 (2.8) 5 (3.6) 13(3.)
No 281 (972) 133 (96.4) 414(97.0)
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Table 21. Healthy life related characteristics of the diabetic control group

and uncontrolled group

N, (%)
Variables HbAlc=6.5 HbAlc<6.5 Total p-value
(N=289) (N=138) (N=427)

BMI 0.072
<Overweight 135 (47.2) 78 (565  213(50.2)
>Obesity 151  (52.8) 60 (435  211(49.8)

Monthly drinking rate 0.726
<one glass a month 174  (61.1) 80 (59.3) 254(60.5)
>one glass a month 111 (389) 55  (40.7) 166(39.5)

Smoking 0.481
Smoking 4 (152) 16 (11.6) 60(14.1)
Non-smoking 171 (59.2) 81  (B587) 252(59.0)

No smoking 74 (256) 41 (29.7) 115(26.9)

Aerobic physical activity 0.819
No 192 (69.1) 89 (679 281(68.7)

Yes 8% (309 42 (321) 128(31.3)
p<0.05
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ABSTRACT

Analysis on diabetic patients’ dietary

behavior and nutrient intake by HbAlc level

( Korea National Health and Nutrition Examination Survey, 2016 )

Department of Public Health
Graduate School of Public Health and Welfare
JeJu National University

JI Hee Kim

(Supervised by professor Hyeung-Keun Park)

Diabetes prevalence has been increasing continuously in Korea. Still, there
1s a lack of concern and social benefits so that the management of diabetes
1s not effective in Korea. To manage diabetes, diet therapy, exercise therapy,
and medication should be combined. Especially the diet and exercise are

crucial for reducing the risk of diabetes, and are good for glucose control.

This study is aimed at analyzing the data which provides the fundamental
information of eating behavior and nutrient intake for glucose control of
diabetic patients by finding affective factors in dietary behavior and nutrient

intake on HbA1C of diabetic patients.
The analysis of frequency and the x?*-test were carried out by 449

diabetics who were respondents of 24 hour recalls except for 158 whose 24

hour recalls data had been omitted among 607 diabetics, who were aged over
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30 based on the National Health and Nutrition Survey 2016.

The result shows that the uncontrolled group goes on diets more than the
control group. As the risk of complications grows due to the high blood
sugar level, the uncontrolled group seems to be more active in the diet

therapy and other treatments for diabetes.

According to the result of the National Health and Nutrition Examination
Survey, those who aged over 70 account for 43.096 of diabetics and those
who only graduated from elementary school and uneducated account for
47.2%. It proved to be difficult for the patients to practice healthy diet and
other good things for glucose control. In the case of a diabetic patient, the
necessary intake of nutrients can vary so that it is difficult to capture the
actual eating behavior and habit exactly. This is because 24 hour recall only

gets one day eating quantity as of the surveying date.

The National Health and Nutrition Examination Survey conducted to
various people nation-wide 1s a survey that can reveal the diabetes related
factors and has the goal to give a good guide to diabetic patients. Still there
are some problems to find the exact related factors. It would be better if the
number of dietary intake survey days was increased or the usual intake
quantity could be estimated. Still more research is needed for raising the

reliability of evaluation and criteria of the items on the survey.

Furthermore, if a study of disease patients or different aged groups is

carried out, it can reveal various causes which affects the level of HbAlc so

that it can help to control diabetes.
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