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Identification of Subgroups with Poor Glycemic Control among Patients with Type 2 Diabetes
Mellitus: Based on the Korean National Health and Nutrition Examination Survey from
KNHANES VII (2016 to 2018)

Kim, Hee Sun - Jeong, Seok Hee
College of Nursing - Research Institute of Nursing Science, Jeonbuk National University, Jeonju, Korea

Purpose: This study was performed to assess the level of blood glucose and to identify poor glycemic control groups among patients
with type 2 diabetes mellitus (DM). Methods: Data of 1,022 Korean type 2 DM patients aged 30-64 years were extracted from the
Korea National Health and Nutrition Examination Survey VII. Complex samples analysis and a decision-tree analysis were performed
using the SPSS WIN 26.0 program. Results: The mean level of hemoglobin A1c (HbA1c) was 7.22 +0.25%, and 69.0% of the partici-
pants showed abnormal glycemic control (HbA1c> 6.5%). The characteristics of participants associated with poor glycemic control
groups were presented with six different pathways by the decision-tree analysis. Poor glycemic control groups were classified accord-
ing to the patients’ characteristics such as period after DM diagnosis, awareness of DM, sleep duration, gender, alcohol drinking, occu-
pation, income status, low density lipoprotein-cholesterol, abdominal obesity, and number of walking days per week. Period of DM
diagnosis with a cut-off point of 6 years was the most significant predictor of the poor glycemic control group. Conclusion: The find-
ings showed the predictable characteristics of the poor glycemic control groups, and they can be used to screen the poor glycemic
control groups among adults with type 2 DM.
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Table 1. Sociodemographic and Disease-related Characteristics of the

Participants (N=1,022)
Characteristics Categories n' (%) ilenz=SE
(range)
Sex Male 594 (62.9)
Female 428 (37.1)
Age (yr) 30-44 1 60 (184)  52.50+034
45-54 1(35.1) (30-64)
55-64 SST (46.5)
Education' < Elementary school 169 (13.8)
Middle school 164 (14.4)
High school 364 (40.6)
> College or university 269 (31.2)
Income status' High 20(20.8)
Moderate 491 (49.2)
Low 322 (30.0)
Living status With family/relatives 911 (91.1)
Alone 111 (89)
Occupation' Yes 707 (75.9)
No 261 (24.1)
Awareness of DM Yes 655 (61.7)
No 367 (383)

Period after DM <1 43 (6.6) 6.14+0.27
diagnosis (yr) 1-<5 277 (45.1) (0-31)
(n=654) 5-<10 154 (24.4)

>10 180 (23.9)

DM Tx (n=655) Yes 607 (91.1)

No 48(89)
Type of DM Tx (n=657) Only OHATx 565 (94.3)
Insulin+OHATx 37 (4.9)
Only non 5(08)
pharmacological Tx
Hypertension" Normal 236(23.8)
Pre-hypertension 234 (24.4)
Hypertension 547 (51.8)
Stroke' Yes 39 (4.2)
No 931(95.8)
CAD' Yes 37(3.7)
No 933 (96.3)
Perceived health status' Good 157 (15.2)
Moderate 513 (55.1)
Poor 01(29.7)

Tnon-weighted sample size; ‘weighted %; ‘weighted mean & standard errors;
'missing data included; duplicated data included.

CAD = coronary artery disease (myocardial infarction or angina); DM = diabetes
mellitus; OHA = oral hypoglycemic agent; Tx= treatment.
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Table 2. Health-related Characteristics of the Participants  (N=1,022) Table 3. Physical Indicators of the Participants (N=1,022)
§ §
Variables Categories n' (%) Mean£5E Variables Categories n' (%) Mean 5
(range) (range)
SBP (mmHg)" <140 870 (85.0)  124.11£060 HbA1c (%) <6.5 (normal) 305(31.0) 722+0.05
>140 47(15.0) (85-190) 6.5-<7 (abnormal) 240 (22.8) (5-13)
DBP (mmHg)" <90 864 (829) 80.07+042 7-< 8 (abnormal) 242 (254)
>90 3(17.1) (40-130) > 8 (abnormal) 235(20.8)
Body Mass Index <185 (low) 8(07) 2597+0.16 FBS (mg/dl) <79 (abnormal) 5(03) 14993+4552
(kg/m?) 185<BMI<25 (normal) 293 (45.3) (16-43) 80-99 (normal) 39(3.5) (53-553)
> 25 (obesity) 339(54.0) 100-125 (abnormal) 187 (19.9)
Abdominal obesity’ ~ Normal 354(35.2) > 126 (abnormal) 791 (76.3)
Obesity 661 (64.8) LDL-cholesterol (mg/dL)" <130 (normal) 236 (756)  109.05+257
Smoking' None or Past smoker 729 (73.3) > 130 (abnormal) 78 (24.4) (21-220)
Current smoker 277 (26.7) HDL-cholesterol (mg/dL)" > 40 (normal) 723(703)  46.14+047
Alcohol drinking' None or less than 322 (333) <40 (abnormal) 299 (29.7) (14-97)
(month in past 1 yr) 1 cup/month Triglyceride (mg/dL) <150 (normal) 1(500) 20213+7.78
Less than 1-4 cups/ 287 (33.2) > 150 (abnormal) 1(50.0) (29-1,921)
month Total cholesterol (mg/dL) <201 (normal) 665 (64.7) 18478+196
More than 2 cups/week 305 (33.5) > 201 (abnormal) 357 (35.3) (68-336)
Aerobic physical activity' Yes 391 (44.2) Hypercholesterolemia ~ Yes 436 (40.9)
(in past 1week) No 576 (55.8) No 586 (59.1)
Number of walking day' None 187(17.9) Hypertriglyceridemia’ ~ Yes 231 (320)
(in past 1week) 1-2 172 (18.0) No 546 (68.0)
34 189 (194)
>5 418 (447) fnon-weighted sample size; fweighted %; ‘weighted mean & standard errors;
Strength training" None 772 (77.5) "Frglssir;g Qatatl)rlwclu(jded. HbATc=h lobin A1c: HDL = high densi
(in past Tweek) 12 65(7.5) "B5=fasting blood sugar; HbA1c=hemoglobin Alc;HDL=high density
lipoprotein; LDL = low density lipoprotein.
3-4 55(7.1)
>5 76 (7.9)
Diet control for DM'  Yes 65 (64) o BRG] 0|2 R 5t L0 2 sAlE 4= Qlrk B AT 54
No 957 (93.6) o = -
A, 43 A Z2A% ] o7 7o) W TR ©
Sleep duration (hr)! <7 392(420)  7.05+0.05 | e Hm R SAE Gy 7Rkl 1 7= =
78 406(41.1)  (2-13.50) of Q7] ol 559 e 2 572 79 ol= 61 nlRkr} 61 oo
>8 69 (169 - -
2 B3tr]Ql oo oln|sic) QAMAA R B4 Ayf B & 177
Depressive mood Yes 51(13.6) S frIRI. SApR U 2 A 2 f
(within 2 weeks)  No 287 (86.4) F dgxd HoF2 67112 SQIEIthTable 4). @924 Foft
i Il
e g of o SN BAS FAT A SRUSE F 10702, e
W G710 ey Kol SR AP, SN, AR &
Tnon-weighted sample size; ‘weighted %; ‘weighted mean & standard errors;
'missing data included; DBP = diastolic blood pressure; DM = diabetes mellitus; %—’F?E LDL—%E{]ZLH]%, 7x—j7] ol %E‘H]ﬂ'olﬁq
SBPZSyStO“C blood pressure. ?“‘ﬂx—‘,]___i g%}_;{éol 7]_;%]_ ?-‘ ﬂ:l—l 9}\%‘_‘ i)‘i ‘__ZZH aé%}_;g 2}4
57] 9lsko] thdate] QltARRlsH] ol A e 54 1), 47 (=B 192 G 11871710] 6| o oA B Q1A
LdéﬂumH@ﬂxwﬁmi%ﬂa%nmﬂﬁégg% 844 grom, &5 %o U 18] vt 5.2 9 14319] 355 511 9)
2 FIFTO| S| SHAE R AT RAS NS 0WA ofxjel 15O = PakBAL 65% o4l b 9520
gou], 242 qbq&ﬂﬂqﬁymna%a EAZEE Utk E W YR HFR(E 52 Py S0l 64 o]
6] S 1 elston), A d AR el Aeleld, St sk ol 10 2 RS 63 ol
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Figure 1. Decision-tree model to identify the poor glycemic control groups among patients with type 2 diabetes mellitus. DM = diabetes mellitus;

HbA1c=hemoglobinA1c; LDL=low density lipoprotein.

Table 4. Decision-tree Analysis for Glycemic Control Group (n=1,022)

Abnormal Group

Groups Node ID ol (HbATC>6.5%)
n (%) n (%)
Poor glycemic control
19 21(2.0) 20(95.2)
5 285 (27.9) 249 (874)
28 42 (4.1) 35(833)
10 15(1.5) 2(80.0)
26 14 (1.4) 1(78.6)
31 129(12.6) 101 (783)
Good glycemic control
Others 516 (50.5) 0(0.0)-47 (70.1)

'Groups: poor glycemic control=abnormal group(> 70.2%), good glycemic
control=abnormal group( < 70.2%).
HbA1c=hemoglobin Alc.
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