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Abstract

Background: This study aimed to explore the long-term management of diabetes patients in domestic
general hospitals by reviewing 2013 and 2018 data on diabetes management status.
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Methods: Of 1,802 type 2 diabetes patients who received outpatient treatment at nine general hospitals in

Korea and who participated in the 2013 study, 1,124 were enrolled in this study. General characteristics,

comorbidities, complications, and management were investigated through medical records.

Results: The average age of the subjects was 65.4 + 10.6 years, the average duration of diabetes mellitus

was 15.6 * 8.0 years, and 58.2% of the subjects had a family history of diabetes. Concomitant diseases

were hypertension in 63.0% and dyslipidemia in 78.8%. Diabetic retinopathy was observed in 31.5%,

nephropathy in 24.6%, and neuropathy in 24.5%. The mean glycosylated hemoglobin (HbA1c) level was

7.4 + 2.2% and according to Korean Diabetes Association guidelines, 20.4% of patients with diabetes
achieved a HbAlc level of < 6.5%, 70.1% achieved a blood pressure of < 140/85 mm Hg, and 77.1%
achieved a low density lipoprotein cholesterol level of < 100 mg/dL. The target achievement rate was

12.5% for blood sugar, blood pressure, and lipid parameters.

Conclusion: In diabetes management, blood sugar control was poor compared to blood pressure and

lipid control. A systematic management plan is needed to ensure proper blood sugar control.

Keywords: Diabetes complications; Diabetes education; Treatment goals in diabetes; Type 2 diabetes
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IS A 6.5% T)gh @9 140/85 mm Hg =[9H20134d
130/80 mm Hg 19, LDL (low density lipoprotein) &
Y AHZ2 100 mg/dL 1|9k, HDL (high density lipopro-
tein) ZYAEHEL EA 40 mg/dL °14;, 94 50 mg/dL
o}, /841 150 mg/dL m|REe. & s3Itk

3. 8424

A" AgEs =98 IBM SPSS Statistics (ver. 22.0:
IBM, Armonk, NY, USA) I 2 725 8-85}0] B A519 0
o, RE Av= REet MBS E= Wyt REHAE 5t
k. 201347} 20189 7HS] @, EY E EFAE] Ao,
i QS SR} A uS wjo]g= fRFO] Afol= t-test
2 BEAS L 7Y, A, deus 4, s
GEA9] A}ol= chi-square test,

McNemar test® 2415193t

https://doi.org/10.4093/jkd.2022.23.1.64



grlal 9

j |-(d The Journal of Korean Diabetes

23

1. HAIRLS] QrERl £7Y

A} 6387(56.9%), At 4867(43.2%)°1t. Bty Ak
o= Wt 49.7HIR AL ol I7HZ et 15.61013k 7150]

9l 5339 % 58.2%7} 75 2o] oick
2. Y¥nS FHI AL 2 B

A=A 4=(body mass index, BMI):= 20184 24.2 kg/m?
£ 20134 25.3 kg/m* R} -§-251A Z4ASHITHP < 0.001).
i FH 0 2 APEGHANE B85t A9
20139 73.2%°lA4] 2018E 69.3%= #AStRL, 1&d A
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Table 1. Comparison of disease-related characteristics of patients examined during both periods

Characteristic 2013 2018 P-value
Height (cm) (n = 985) 162.7 £9.2 162.5+9.1 0.023
Weight (kg) (n = 1,055) 67.3+11.0 66.5+11.3 <0.001
Body mass index (kg/mz) (n=983) 253+3.3 242 +57 <0.001
Therapy of diabetes (n = 1,119) <0.001
Diet 54 (4.8) 45 (4.0)
Oral agent 819 (73.2) 776 (69.3)
Oral agent + insulin 204 (18.2) 273 (24.4)
Insulin 42 (3.8) 25(2.2)
Education experience (n = 1,105) 626 (56.7) 200 (18.1)*

Values are presented as mean + standard deviation or number (%).

P-value from t-test or chi-square test.

*Education experience from 2013 to 2018.
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Fig. 1. Diabetes education status.
Table 2. Characteristics of diabetes patients with repeated education
Repeated education
Characteristic t-test P-value
Yes (n = 169) No (n =457)

Age (y) (n = 626) 65.7 + 10.8 63.4 +10.2 2.372 0.018
Body mass index (kg/mz) (n=586) 22.4+85 25.2+3.5 -4.080 <0.001
Duration of diabetes (y) (n = 576) 15,5+ 7.0 14.0+7.9 2.168 0.031
Glycosylated hemoglobin (%) (n = 598) 84+52 73+1.2 2.375 0.019
Systolic blood pressure (mm Hg) (n = 592) 129.6 £ 16.5 129.9 + 15.8 -0.169 0.866
Diastolic blood pressure (mm Hg) (n = 592) 72.3 +£10.2 73.2+10.9 -0.833 0.405
Fasting glucose (mg/dL) (n = 498) 144.0 £ 43.0 139.6 + 41.1 0.780 0.435
Postprandial glucose (mg/dL) (n = 339) 232.1 £78.2 197.3£72.6 2.452 0.015
Total cholesterol (mg/dL) (n = 563) 153.5 £ 31.6 146.6 £ 32.3 2.188 0.029
Triglyceride (mg/dL) (n = 567) 142.5 + 77.6 129.6 + 62.9 1.777 0.077
HDL-C (mg/dL) (n = 564) 48.7 +15.4 50.9 + 14.4 ~1.531 0.126
LDL-C (mg/dL) (n = 554) 81.9 + 30.1 80.2 +29.4 0.586 0.558

Values are presented as mean + standard deviation.

HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol.

2 9k A A} 232.1 + 78.2 mg/dLE S-S WA &
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2018¢ 63.0%= 25t S7FsFAIL(P < 0.001) oA
30| Y= A= 201349 70.0%0014 2018 78.8%=
OloHA S7FsATHP < 0.001). 7HE2H 20134 17.8%C1|4]
20189 13.7%= F2l5HA 7AstAehP < 0.001). AAE
g} o] &= B Z17F 201349 6.0%, 8.1%1A4] 20184
109%, 10.1%= F-2J5HA4] S7FsFATHP < 0.001, P = 0.010)
(Table 3).

Z¥ 31.5%, 24.6%= HoPt i1 A173H 52 20134 19.3%
oA 20189 24.5%= +2J3HAl S7FHATHP < 0.001).

SEAL 201349 10.5%14 20184 15.2%= F-2JsHA &

1AL < 0.001) ABHARE2 20131 20.5%C1A41 2018
9 257%= ofotAl S7F8HATHP < 0.001) (Table 3).

N

4. O ZE E

%7189 20139 125.8 mm HgellA] 20184 1297
mm Hg& F-9JsHA S71skaL(P < 0.001) o] 18U
20134 74.1 mm HgollA] 20184¥ 72.5 mm HgZ 3-2J51A|

AP < 0.001). FoFBAILE 20134 73 + 1.3%

)

2 1

Table 3. Comparison of clinical parameters, diabetic complications and comorbidities

Characteristic 2013 2018 P-value
Hypertension (n = 984) 577 (58.6) 620 (63.0) <0.001"
Dyslipidemia (n = 984) 689 (70.0) 775 (78.8) <0.001°
Liver disease (n = 985) 175 (17.8) 135 (13.7) <0.001"
Thyroid disorder (n = 985) 59 (6.0) 107 (10.9) <0.001°
Cancer (n = 985) 80 (8.1) 99 (10.1) 0.010"
Retinopathy (n = 942) 297 (31.5) 297 (31.5) >0.999°
Nephropathy (n = 1,092) 269 (24.6) 269 (24.6) >0.999°
Neuropathy (n =1,110) 214 (19.3) 272 (24.5) <0.001°
Cerebrovascular disease (n = 1,110) 116 (10.5) 169 (15.2) <0.001"
Cardiovascular disease (n = 1,115) 229 (20.5) 287 (25.7) <0.001"
Systolic blood pressure (mm Hg) (n = 1,058) 125.8 +14.3 129.7 £ 15.7 <0.001°
Diastolic blood pressure (mm Hg) (n = 1,058) 74.1 £9.5 72.5 +10.8 <0.001°
Glycosylated hemoglobin (%) (n = 1,079) 73+1.3 7.4 %22 0.193°
Fasting glucose (mg/dL) (n = 889) 137.7 £ 42.0 139.6 £ 38.5 0.275°
Postprandial glucose (mg/dL) (n = 542) 192.2 £ 69.5 198.6 £ 71.4 0.078"
Total cholesterol (mg/dL) (n = 908) 159.9 £ 35.0 147.5 £ 31.3 <0.001°
Triglyceride (mg/dL) (n = 915) 143.5 + 88.9 132.6 £77.3 <0.001°
HDL-C (mg/dL) (n = 906) 49.1 £ 14.0 50.6 £13.6 <0.001°
LDL-C (mg/dL) (n = 879) 90.3 = 28.7 78.0 £28.2 <0.001°

Values are presented as number (%) or mean +* standard deviation.

HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol.

*P-value from McNemar test.

°p_value from t-test.
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oA 20184 74 + 2.2%= F7FoFR o 593t Aol ¢l AP = 0.005), FEEMA 6.5% BTt 2EE-2 20134
Aot FEEF2 201349 137.7 + 42.0 mg/dLoA] 2018 25.3%, 2018 20.4%= F-oJ5tA AASHATHP = 0.001).
d 139.6 + 385 mg/dLE 7151911 A% 247 9% g9 2d 2% 130/80 mm Hg ojgko 2 ZALE A=
20134 192.2 + 695 mg/dLolA 20184 198.6 + 71.4 20139 52.8%°11A4], 20180l ¥ H A =& =3 140/85
mg/dLZ 7151 o -G-9I51A] kQkth(Table 3). mm Hg t|7e g2 285 E 3= 70.1%2 5951 57

=2 AHZLS 201349 1599 mg/dLolA] 20184 1475 SFACHP < 0.001). S4A% 150 mg/dL w[Rte.2 =&
mg/dLE, S84 20134 143.5 mg/dLollAl 2018¥ L 749201349 66.8%, 20184 70.9%E F-2l51A 715t
132.6 mg/dLZ, LDL Z¥2AEE2 20134 90.3 mg/dL 3P = 0.032), HDL EY2AEHEL2 A 40 mg/dL o4,
oA 201849 78.0 mg/dLE BT o514 ZHAsIAI(P < oj#} 50 mg/dL 2.2 GAIEE H9-= 20134 58.7%,
0.001) HDL S AHZ-2 20134 49.1 mg/dLollA 2018¢ 2018¢ 62.9%= -5 S7Fskiek(P = 0.017). LDL &

50.6 mg/dL& 8-215H Z7FsH49THP < 0.001) (Table 3). g AHZE0] 100 mg/dL vHte 2 ZEEE F9= 20134
68.3%, 20184 77.1%% -2l S71FATHP < 0.001).
. 2 THE BMIZ} 18.5~24.9 kg/m* HYE 7I A= 20139

47.8%, 20184 47.7%ct. 9, Y, SH2HES] Al 714
ZF A (O] BE TEEA FSEMA 7.0% o]gt A1 BE TEEL 20139 9.6%, 20184 12.5%2 -2
RAEL 20134 475%, 20184 42.5%= S-0l5H4 7+4st SH FAFEIFILP = 0.048), B, @Y, S| 2HE, BMIC

Table 4. Metabolic target achieving rate in 2013 and 2018

Characteristic 2013 2018 X2 P-value
Glycosylated hemoglobin (n = 1,079)
<7.0% 512 (47.5) 459 (42.5) 7.793 0.005
<6.5% 273 (25.3) 220 (20.4) 11.037 0.001

Blood pressure (n = 1,058)

< 130/80 mm Hg (2013), < 140/85 mm Hg (2018) 559 (52.8) 742 (70.1) 74.772 <0.001
Triglyceride < 150 mg/dL (n = 915) 611 (66.8) 649 (70.9) 4.594 0.032
HDL-C (n = 906)

> 40 mg/dL (males), > 50 mg/dL (females) 532 (58.7) 570 (62.9) 5.704 0.017
LDL-C < 100 mg/dL (n = 879) 600 (68.3) 678 (77.1) 19.250 <0.001
Body mass index, 18.5~24.9 kg/m2 (n=983) 470 (47.8) 469 (47.7) 0.000 >0.999
Three metabolic targets® (n = 855) 82 (9.6) 107 (12.5) 3.918 0.048
Four metabolic targetsb (n=725) 47 (6.5) 47 (6.5) 0.000 > 0.999

Values are presented as number (%).
P-value from McNemar test.
HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol.

“Three metabolic targets: HbAlc < 6.5%; blood pressure < 130/80 mm Hg (2013), < 140/85 mm Hg (2018); LDL-C < 100 mg/dL. "Four
metabolic targets: HbAlc < 6.5%; blood pressure < 130/80 mm Hg (2013), < 140/85 mm Hg (2018); LDL-C < 100 mg/dL; body mass
index, 18.5~24.9 kg/m’.
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Fig. 2. Metabolic target achieving rate.

HbA ¢, glycosylated hemoglobin; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol;

BMI, body mass index.
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