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Background: Glycemic control is an effective way to reduce the cardiovascular complications of diabetes, but more than half of the
adults with diabetes in Korea are improperly controlling their glycemic levels. The purpose of this study is to identify the factors as-
sociated with poor glycemic control in type 2 diabetes patients.

Methods: This study analyzed 1,261 subjects > 30 years old diagnosed with type 2 diabetes who participated in the fifth Korean Na-
tional Health and Nutrition Examination Survey (2010-2012). Poor glycemic control rates were defined as hemoglobin A1c (HbA1c)
level >7%. To shed light on the causes of poor glycemic control, socio-demographics, diabetes severity, health status, and health
behavior factors were adjusted and logistic regression was done.

Results: Of the total 1,261 patients, 53.0% of patients with type 2 diabetes had HbA1c >7%. After running a logistic regression
model, the odds ratio of poor glycemic control was higher in high school graduates than elementary school graduates; in people
living in Chungcheong and Jeolla/Jeju than those living in Seoul; in the group with diabetes for over 5 years had diabetes less than
5 years; in a group with insulin and oral hypoglycemic agent treatment than non-treatment; in a group with hypertriglyceridemia
than without hypertriglyceridemia; and in the group with slept less than 6 hours slept 7-8 hours.

Conclusion: We need a comprehensive public health policy to reduce the poor glycemic control rates in type 2 diabetes patients.
We should recognize the education levels, duration of diabetes, diabetes treatment, hypertriglyceridemia, and sleep duration were
associated with poor glycemic control.
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Table 1. Classification and definition of independent variables
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Observed variable

Definition

Socio-demographic factors

Sex

Age (yr)

Education

Marital status

Geographic region

Household monthly income (10,000 Korean won)
Diabetes severity factors

Duration of diabetes (yr)

Diabetes treatment

Health status factors
Hypertension
Hypercholesterolemia
Hypertriglyceridemia

Health behavior factors
Experience of diabetes education
Drinking
Smoking
Sleep duration
Physical activity

Male, female

30-44, 45-64, 65-74, > 75

<Elementary school, middle schoal, high school, >college

No spouse, with spouse

Seoul, Gyeonggi/Incheon, Gangwon, Chungcheong, Jeolla/Jeju, Gyeongsang
<58,59-116,117-213, =214

<5,5-14, 215
None, OHA only, insulin+OHA, exercise and diet

None, have
None, have
None, have

No, yes

Never, low risk, medium risk, high risk

Never smoker, former smoker, current smoker
<6,7-8, =9

No, yes

OHA, oral hypoglycemic agent.
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Table 2. General characteristics of participants

2% G o] W uld B 291 + e o

Characteristic Category All subjects (n=1,261) HbAlc <7% (n=596) HbAlc >7% (n=665) x-value pvalue

Sex Male 643 (53.6) 303(47.0) 340(53.0) 0.001 0.991
Female 618(46.4) 293(47.0) 325(53.0)

Age (yr) 30-44 47(5.3) 26(52.1) 21(47.9) 9.331 0.025*
45-64 551 (54.0) 228(42.8) 323(57.2)
65-74 450(26.0) 222 (48.4) 228(51.6)
>75 213(14.7) 120(58.1) 93(41.9)

Education <Elementary school 604 (45.3) 304(51.1) 300(48.9) 4541 0.209
Middle school 207 (16.8) 91(44.3) 116 (55.7)
High school 292 (24.9) 124(41.9) 168(58.1)
>College 158(13.0) 77 (45.9) 81(54.1)

Marital status No spouse 312(24.7) 163(53.2) 149 (46.8) 4444 0.035*
With spouse 949 (75.3) 433 (45.0) 516 (55.0)

Geographic region Seoul 227 (18.5) 111(50.0) 116 (50.0) 9.768 0.082
Gyeonggi/Incheon 313(27.2) 161 (49.4) 152 (50.6)
Gangwon 54(29) 27 (48.0) 27(52.0)
Chungcheong 146(10.4) 54(36.5) 92(63.5)
Jeolla/Jeju 200(14.8) 90(38.8) 110(61.1)
Gyeongsang 321(26.2) 153(51.1) 168 (48.9)

Household monthly income (10,000 Korenwon) <58 319(22.5) 164 (50.9) 155 (49.1) 372 0.293
59-116 317(24.0) 150 (46.4) 167 (53.6)
117-213 323(28.0) 147 (49.3) 176 (50.7)
>214 302(25.5) 135(41.7) 167 (58.3)

Duration of diabetes (yr) <b 506 (42.5) 293(57.9) 213(42.1) 32.931 <0.007***
514 516 (41.8) 227 (41.3) 289(58.7)
>15 239(15.7) 76(33.1) 163(66.9)

Diabetes treatment None 131(11.0) 83(61.6) 48(38.4) 34.411 <0.007***
OHA only 1,038(81.3) 488 (47.3) 550 (52.7)
OHAinsulin 76(6.8) 17(17.9) 59(82.1)
Exercise and diet 16(0.9) 8(64.7) 8(35.3)

Hypertension No 1,000(80.4) 449 (44.8) 551 (55.2) 8.027 0.004**
Yes 261(19.6) 147 (56.0) 114 (44.0)

Hypercholesterolemia No 867 (68.5) 427 (50.0) 440(50.0) 7.489 0.006™*
Yes 394(315) 169 (40.5) 225(59.5)

Hypertriglyceridemia No 1,006 (77.6) 517(51.8) 489 (48.2) 19.449 <0.007***
Yes 255(22.4) 79(30.6) 176 (69.4)

Experience education of diabetes No 1,007 (80.9) 488 (48.6) 519(51.4) 3332 0.068
Yes 254(19.1) 108 (40.1) 146 (59.9)

Drinking Never 552 (38.5) 247 (43.3) 305(56.7) 385 0.278
Low risk 420(32.4) 202 (48.2) 218(51.8)
Moderate risk 132(11.7) 68(55.3) 64 (44.7)
High risk 157 (17.4) 79(47.3) 78(52.7)

Smoking Never smoker 636 (47.4) 291 (44.5) 345(55.5) 6.915 0.032*
Former smoker 369(28.7) 199 (54.4) 170 (45.6)
Current smoker 256 (23.9) 106 (43.2) 150(56.8)

Sleep duration (hr) 78 587 (42.0) 285(48.0) 302(52.0) 8.047 0.018*
<6 575(50.0) 279(48.7) 296 (51.3)
>9 99(8.0) 32(31.6) 67 (68.4)

Physical activity No 1,043 (82.5) 491 (46.7) 552 (53.3) 0.134 0.715
Yes 218(17.5) 105(48.5) 113(51.5)

Values are presented as number (%).
OHA, oral hypoglycemic agent.
*p<0.05. **p<0.01. ***p<0.001.

o] A2 ity BHA] At B2 -t B 99l EAEIT: &
AT} ARG Ao vlsf FH29] AR 1.92 (95% CI, 1.12-
3.28), Aal/A|52] W] 1.75 (95% CI, 1.10-2.79) £=0 &2 Ft 4]
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Table 3. Factors related to poor glycemic control according to logistic regression

Characteristic Category Model 1 Model 2 Model 3 Model 4
Age (yr) 30-44 1.00 1.00 1.00 1.00

45-64 1.48(0.73-3.03) 1.21(059-2.47) 1.23(0.58-2.58) 1.32(0.59-2.95)

65-74 1.27(0.60-2.70) 0.93(0.44-1.98) 0.99(0.46-2.15) 1.01(0.43-2.34)

>75 0.87(0.39-1.96) 0.60(0.27-1.37) 0.66(0.29-1.53) 0.62(0.25-1.52)
Educational status <Elementary school 1.00 1.00 1.00 1.00

Middle school 1.24(0.82-1.88) 1.31(0.86-1.99) 1.29(0.83-2.01) 1.43(0.89-2.29)

High school 1.43(0.95-2.14) 157 (1.02-2.42)* 1.66(1.08-2.55)* 1.86(1.20-2.87)**

> College 1.17(0.71-1.92) 1.31(0.79-2.16) 1.30(0.77-2.21) 1.57(0.90-2.74)
Marital status No spouse 1.00 1.00 1.00 1.00

With spouse 1.11(0.80-1.55) 1.15(0.81-1.62 1.25(0.88-1.78) 1.31(0.90-1.91)
Geographic region Seoul 1.00 1.00 1.00 1.00

Gyeonggi/Incheon 1.05(0.67-1.65) 1.04(0.66-1.66) 1.02 (0.64-1.65) 1.06(0.65-1.72)

Gangwon 1.20(0.50-2.86) 1.15(0.49-2.72) 1.14(0.50-2.59) 1.14(0.48-2.67)

Chungcheong 1.92(1.12-3.28)* 1.90(1.10-3.26)* 2.05(1.16-3.63)* 1.97 (1.10-3.55)*

Jeolla/Jeju 1.75(1.10-2.79) 1.64(1.00-2.70) 1.70(1.01-2.87)* 1.74(1.04-2.93)

Gyeongsang 1.04(0.68-1.61) 1.02(0.66-1.58) 1.05(0.66-1.67) 1.08(0.67-1.73)
Household monthly income (10,000 Koreanwon) <58 1.00 1.00 1.00 1.00

59-116 0.97(0.65-1.46) 1.07(0.70-1.63) 0.98(0.65-1.49) 0.96 (0.63-1.48)

117-213 0.84(0.55-1.28) 0.88(0.58-1.35) 0.85(0.55-1.30) 0.92(0.60-1.43)

>214 1.09(0.69-1.71) 1.18(0.74-1.88) 1.15(0.71-1.87) 1.22(0.75-1.99)
Duration of diabetes (yr) <5 1.00 1.00 1.00

514 1.94(1.40-2.68)*** 1.95(1.40-2.70)*** 1.99(1.41-2.81)***

>15 2.90(1.91-4.42)*** 3.14(2.06-4.81)*** 3.37(2.19-5.19)***
Diabetes treatment None 1.00 1.00 1.00

OHA only 1.61(0.99-2.61) 1.66(0.99-2.80) 1.58(0.93-2.68)

OHA+insulin 4.80(2.07-11.13)** 4.66 (2.00-10.84)** 4.25(1.81-9.97)**

Exercise and diet 0.86(0.24-3.06) 0.95(0.25-3.55) 0.98(0.27-3.58)
Hypertension No 1.00 1.00

Yes 0.65(0.44-0.96)* 0.65(0.44-0.97)*
Hypercholesterolemia No 1.00 1.00

Yes 1.32(0.97-1.78) 1.22(0.89-1.65)
Hypertriglyceridemia No 1.00 1.00

Yes 2.78(1.90-4.06)*** 2.73(1.85-4.03)***
Experience education of diabetes No 1.00

Yes 1.03(0.70-1.51)
Drinking Never 1.00

Low risk 0.75(0.51-1.11)

Moderate risk 0.52 (0.32-0.87)*

High risk 0.70(0.42-1.14)
Smoking Never smoker 1.00

Former smoker 0.64(0.43-0.94)*

Current smoker 0.99(0.67-1.47)
Sleep duration (hr) 7-8 1.00

<6 1.07(0.78-1.45)

>9 2.12(1.29-3 48)**
Akaike information criterion 7,904,683.70 7,502,609.30 7,222,238.00 7,071,933.80
C statistics 0.58 0.66 0.69 071

Values are presented as odds ratio (95% confidence interval).

OHA, oral hypoglycemic agent.
*p<0.05. **p<0.01. ***p<0.001.
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