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Abstract
Background: Type 2 diabetes mellitus is a common, chronic and costly disease. Its prevalence is rapidly
increasing worldwide. Diabetes has big economic burden mainly because of its chronic complications. We
analyzed the annual direct medical costs of type 2 diabetic patients, including the costs associated with its
complications in Korea retrospectively.

Methods: We enrolled 531 type 2 diabetic patients who had been treated in the 3 Tertiary Hospital in 2005. Clinical
characteristics, duration of diabetes, modality of glycemic control, and presence of microvascular and
macrovascular complications were assessed by the review of medical records. The annual direct medical costs were
assessed using the hospital electronic database and included insurance covered and uncovered medical costs.
Results: The annual direct medical costs of type 2 diabetic patients without any complications was 1,184,563
won (95% CI for mean: 973,006~1,396,121 won). Compared to diabetic patients without complications, annual
total medical costs increased 4.7-fold, 10.7-fold, and 8.8-fold in patients with microvascular complications,
macrovascular complications and both complications, respectively. Hospitalization costs largely increased by
78.7-fold and 61.0-fold in patients with macrovascular complications and both complications, respectively.
Major complications to increase medical costs were kidney transplantation (23.1-fold), dialysis (21.0-fold),
PTCA or CABG (12.4-fold), and leg amputation (11.8-fold). The total medical costs dramatically increased
according to the stage of diabetic retinopathy and nephropathy.

Conclusion: Diabetic complications have a substantial impact on the direct medical costs of type 2 diabetic
patients. The prevention of diabetic complications will benefit the patients as well as the overall healthcare
expenditures. (KOREAN DIABETES ] 32:259-268, 2008)
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Table 1. Subgroup and number of patient

Group Complication N
1 No complication 60
2 NPDR 30
3 PDR + operation; vitrectomy 29
4 DM with cataract 30
5 Microalbuminuria 37
6 Overt proteinuria with/or azotemia 60
7 Dialysis 28
8 Transplantation 14
9 DM neuropathy; peripheral or autonomic 59
10 CAOD 60
11 CVA 29
12 CAOD with procedure; PTCA or CABG 40
13 Amputation of extremities 26
14 Admission due to hypoglycemia 29

Total 531

CABG, coronary artery bypass graft; CAOD, coronary
artery occlusive disease; CVA, cerebrovascular accident;
DM, diabetes mellitus; NPDR, non-proliferative diabetic
retinopathy; PDR, proliferative diabetic retinopathy; PTCA,

percutaneous transluminal coronary angioplasty.
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Fig. 1. Annual medical costs per patient according to the
diabetic complication groups. The total medical costs
increased 4.7-fold, 10.7-fold and 8.8-fold in patients with
microvascular complications, macrovascular complications
and both complications compared to diabetic patients without
complications, respectively. Both, both microvascular and
macrovascular complications; Macro only, macrovascular
complications only; Micro only, microvascular complications
only; Office visit, total office visit costs except medication
costs.
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Table 2. Baseline characteristics of 531 type 2 diabetic patients

Baseline

NM: F 287 : 244
DM duration (year) 11.3 + 7.6 (0~36)
Age (years) 58.8 + 11.7 (20~88)
Weight (kg) 66.7 £ 28.5
Waist circumference (cm) 90.2 + 8.1
Systolic BP (mmHg) 1325 £ 19.6
Diastolic BP (mmHg) 777 + 393
Fasting glucose (mg/dL) 153.6 =+ 634
Postprandial glucose (mg/dL) 207.5 + 84.0
HbAlc (%) 7.6 =49
Fasting insulin (uIlU/mL) 150 = 21.4
Total cholesterol (mg/dL) 1619 + 424
Triglyceride (mg/dL) 150.7 + 96.6
HDL-cholesterol (mg/dL) 439 + 122
Therapy

Diet & Exercise 11 2.3%)

OHA 293 (60.8%)

Insulin 99 (20.5%)

Insulin + OHA 79 (16.4%)

missing 49 (-)

BP, blood pressure;, DM, diabetes mellitus; HDL, high density lipoprotein, OHA, oral hypoglycemic agents.

Table 3. Annual direct medical costs according to the diabetic complication groups (Unit: won)
95% CI for mean ,
N Mean SD Lower Bound Upper Bound P
Total medical costs No 60 1,184,563 818,952 973,006 1,396,121
Micro only 252 5,546,521 8,078,989 4,544,207 6,548,836 < 0.001
Macro only 24 12,631,592 15,329,949 6,158,322 19,104,862 < 0.001
Both 166 10,477,356 10,780,562 8,825,270 12,129,441 < 0.001
Total 502 6,994,415 9,616,795 6,151,125 7,837,705
Office visit No 60 408,732 284,730 335,179 482,286
Micro only 252 1,828,255 4,789,101 1,234,099 2,422,412 0.023
Macro only 24 673,638 882,916 300,815 1,046,461 0.040
Both 166 1,324,309 3,512,242 786,069 1,862,548 0.045
Total 502 1,436,747 3,979,249 1,087,809 1,785,684
Medication No 60 664,544 439,605 550,982 778,106
Micro only 252 1,617,006 2,079,840 1,358,972 1,875,040 < 0.001
Macro only 24 3,200,878 4,278,192 1,394,356 5,007,400 < 0.001
Both 166 2,363,656 4,612,723 1,656,772 3,070,541 0.005
Total 502 1,825,789 3,226,069 1,542,897 2,108,681
Hospitalization ~ No 60 111,287 490,520 -15,428 238,002
Micro only 252 2,101,260 4,288,600 1,569,198 2,633,322 < 0.001
Macro only 24 8,757,076 11,853,144 3,751,932 13,762,219 < 0.001
Both 166 6,789,391 7,977,866 5,566,809 8,011,973 < 0.001
Total 502 3,731,879 6,623,335 3,151,084 4,312,675

Both, both microvascular and macrovascular complications; CI, confidence interval; Macro only, macrovascular

complications only; Micro only, microvascular complications only; Office visit, total office visit costs except medication

costs; SD, standard deviation. * P value, compared with no complication group by independent samples t-test.
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Table 4. Annual direct medical costs per patient according to the diabetic complications (Unit: Won)
Group Complications N Office visit Medication Hospitalization Total

1 No complication 60 408,732 664,544 111,287 1,184,563
2 NPDR 30 769,203 1,265,215 1,467,707 3,502,125
3 PDR with Op 29 1,219,762 1,108,731 4,909,690 7,238,183
4 DM with cataract 30 788,986 1,416,329 2,943,042 5,148,357
5 Microalbuminuria 37 400,357 815,646 359,122 1,575,125
6 Overt proteinuria 60 588,795 1,424,730 772,861 2,786,386
7 Dialysis 28 13,409,878 4,268,635 7,192,805 24,871,318
8 Transplantation 14 3,686,792 9,454,964 14,219,332 27,361,088
9 Neuropathy 59 514,655 1,211,460 1,065,727 2,791,841
10 CAOD 60 775,271 2,299,058 3,044,620 6,118,950
11 CVA 29 555,065 1,501,220 4,280,829 6,337,114
12 PTCA or CABG 40 603,622 2,178,645 11,897,379 14,679,647
13 Amputation 26 778,801 2,169,970 11,011,543 13,960,314
14 Hypoglycemia 29 406,309 1,117,976 3,935,807 5,460,091

CABG, coronary artery bypass graft; CAOD, coronary artery occlusive disease; CVA, cerebrovascular accident; DM,

diabetes mellitus; NPDR, non-proliferative diabetic retinopathy; Office visit, total office visit costs except medication costs;

PDR, proliferative diabetic retinopathy; PTCA, percutaneous transluminal coronary angioplasty.
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without complications. CABG, coronary artery bypass graft; CAOD, coronary artery occlusive disease; CVA,
cerebrovascular accident; PTCA, percutaneous transluminal coronary angioplasty.
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