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Objectives : An appropriate sampling strategy for
estimating an epidemiologic volume of diabetes has been
evaluated through a simulation.

Methods : We analyzed about 250 mil l ion medical
insurance claims data submitted to the Health Insurance
Review & Assessment Service with diabetes as principal or
subsequent diagnoses, more than or equal to once per
year, in 2003. The database was re-constructed to a

patient-hospital profile that had 3,676,164 cases, and
then to a patient profile that consisted of 2,412,082
observations. The patient profile data was then used to test
the validity of a proposed sampling frame and methods of
sampling to develop diabetic-related epidemiologic indices. 

Results : Simulation study showed that a use of a
stratified two-stage cluster sampling design with a total
sample size of 4,000 will provide an estimate of 57.04%
(95% prediction range, 49.83 - 64.24%) for a treatment
prescription rate of diabetes. The proposed sampling
design consists, at first, stratifying the area of the nation

into metropolitan/city/county and the types of hospital
into tertiary/secondary/primary/clinic with a proportion of
5:10:10:75. Hospitals were then randomly selected within
the strata as a primary sampling unit, followed by a random
selection of patients within the hospitals as a secondly
sampling unit. The difference between the estimate and the
parameter value was projected to be less than 0.3%. 

Conclusions : The sampling scheme proposed will be
applied to a subsequent nationwide field survey not only for
estimating the epidemiologic volume of diabetes but also
for assessing the present status of nationwide diabetes
control.
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Figure 1. Conceptual framework of the stratified two-stage cluster sampling used in this study.
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Table 1. Simulation results of comparing sampling strategies for estimating a prescription rate of anti-diabetic drugs using stratified two-stage cluster
sampling (unit: %)

Allocation proportion of hospital types / types of defining area
Sample size evaluated

N=2,000 N=4,000 N=6,000 N=8,000

10 : 10 : 10 : 70
(tertiary : secondary : primary : clinic)

5:10:10:75
(tertiary : secondary : primary : clinic)

5:5:5:85
(tertiary : secondary : primary : clinic)

3 areas 
(metropolitan,  city, county)

16 metropolitan-provice
combination

9 provinces (9-Do s)

3 areas 
(metropolitan,  city, county)

16 metropolitan-provice
combination

9 provinces (9-Do s)

3 areas 
(metropolitan,  city, county)

16 metropolitan-provice
combination

9 provinces (9-Do s)

Simulation results

Diff1

Diff2
//

Simulation results

Diff1

Diff2

Simulation results

Diff1

Diff2

Simulation results

Diff1

Diff2
//

Simulation results

Diff1

Diff2

Simulation results

Diff1

Diff2

Simulation results

Diff1

Diff2
//

Simulation results

Diff1

Diff2

Simulation results

Diff1

Diff2

57.48*

[48.25-66.71]
(48.48-66.63)

00.74
00.82
59.22

[51.82-66.61]
(51.47-66.20)

02.48
02.56
58.23

[49.87-66.60]
(49.51-66.08)

01.49
01.57
57.61*

[48.16-67.07]
(47.65-66.68)

00.87
00.95
59.25

[51.74-66.76]
(51.65-66.49)

02.51
02.59
58.45

[50.07-66.83]
(49.97-66.54)

01.71
01.79
57.68*

[47.94-67.41]
(47.27-67.26)

00.94
01.02
59.07

[51.50-66.64]
(51.37-66.05)

02.33
02.41
57.92

[49.18-66.67]
(49.76-66.69)

01.18
01.26

57.17
[50.20-64.13]
(50.12-63.86)

00.43
00.51
58.46

[53.30-63.61]
(53.25-63.57)

01.72
01.80
57.86

[51.52-64.19]
(51.20-64.20)

01.12
01.20
57.04

[49.83-64.25]
(49.45-63.96)

00.30
00.38
58.03

[52.06-64.01]
(52.13-64.32)

01.29
01.37
57.56

[51.08-64.05]
(50.91-63.79)

00.82
00.90
57.10

[49.55-64.64]
(49.46-64.36)

00.36
00.44
58.11

[51.72-64.51]
(51.75-64.18)

01.37
01.45
57.66

[51.03-64.30]
(50.85-63.92)

00.92
01.00

56.93
[50.91-62.95]
(51.01-62.93)

00.19
00.27
58.00

[53.49-62.51]
(53.23-62.32)

01.26
01.34
57.50

[52.14-62.86]
(52.21-62.66)

00.76
00.84
56.75

[50.73-62.76]
(50.76-62.45)

00.01
00.09
57.66

[52.58-62.75]
(52.53-62.57)

00.92
01.00
57.56

[52.04-63.08]
(52.08-63.27)

00.82
00.90
56.85

[50.51-63.20]
(50.12-63.29)

00.11
00.19
57.74

[52.47-63.01]
(52.43-63.00)

01.00
01.08
57.35

[51.47-63.23]
(51.62-63.24)

00.61
00.69

57.04
[51.87-62.21]
(51.78-61.91)

00.30
00.38
57.90

[53.62-62.17]
(53.65-62.13)

01.16
01.24
57.29

[52.70-61.88]
(52.70-61.72)

00.55
00.63
56.90

[51.47-62.33]
(51.56-62.50)

00.16
00.24
57.57

[53.23-61.92]
(52.98-61.96)

00.83
00.91
57.45

[52.58-62.33]
(52.56-62.47)

00.71
00.79
56.64

[51.15-62.12]
(51.32-62.10)

-0.10
-0.02
57.60

[53.09-62.11]
(52.99-61.89)

00.86
00.94
57.31

[52.69-61.94]
(52.51-61.92)

00.57
00.65

* An estimated prescription rate of anti-diabetic drugs (calculated by an average of 1,000 simulated estimates)
95% prediction interval (mean 1.96 SD of 1,000 simulated values) for the estimated prescription rate of anti-diabetic drugs
Two-sided 5% trimmed range of 1,000 simulated estimates of a prescription rate of anti-diabetic drugs
Diff1: Difference between the average of simulated estimates of a prescription rate of anti-diabetic drugs and the value of surrogate parameter (56.74%) 

// Diff2: Difference between the average of simulated estimates of a prescription rate of anti-diabetic drugs and the value of parameter (56.66%)
Note: A negative value implies an under-estimation of the parameters, while a positive value implies an over-estimation.
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Figure 2. An average of 1,000 simulation estimates of a prescription rate of anti-diabetic drugs
according to stratification types of area and allocation proportions of hospital types for a given number
of sample size. The horizontal bar represents the value of either the parameter (56.66%) or the
surrogate parameter (56.74%).

(c) Allocation proportion of hospital types (tertiary:secondary:primary:clinic) = 5:5:5:85

(b) Allocation proportion of hospital types (tertiary:secondary:primary:clinic) = 5:10:10:75

(a) Allocation proportion of hospital types (tertiary:secondary:primary:clinic) = 10:10:10:70
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