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Objectives : We attempted to-assess ttie accuracy of ICD codes‘ufor -85 stroke
cerebrovascular diseases in medical insirance claims (ICMIC) and-io Results : The accuracy rate of the [CMIC was 83. 0% (425 cases).
investigate the reasons for errar. This study was designed as a Medncal records were not available for 8.2% (51 cases) due to the
preliminary study to establish-a nationwide surveillance system. closing of hospitals, the absenceof a computer system or omission of
Methods : A fotal-of 626 patients with-metfical inslrance claims who. * - medical fecord, efc. Sixty-three cases (10.0%) were: classified as

indicated a diagnosis of cerebrovascular diseases during the perod ~ impossible fo interpret due to insufficient records in~ ‘major ¢linical
from 1893 t0-1997 was. selected from the Korea Medical Insurance . symiptoms’+ of ‘neurological deficits”; ‘The most common reason was
Corporation cohart (KMIC cohort: 115,600 persons). The KMIC tohart -~ 'to meet review triteria. of medical-instirance benefits (62.9%)" . The
was 10% of those-insured who:had taken héalth examinations in 1990 .. --depariment where errots:in the 1ICMIC oceurred most frequently: was
and 1992 cansecutively. The. registered medical:record administrators -~ the department for medical insurance claims in'the hospital.

Were trained.in'the survey techinique and gathered data from March to. "~ Conglusion : The dccuracy rate of the ICMIC was 83.0%.

‘May 1999.: The definition of cerebrovascular diseases in this study .. , ; ; .
inclided-cases which-met one- of two_critetia (Minnesota, WHOy or - - : , Korean J Pfev Med 2000;33(1):76-82
‘definite stroke  in.CT/MRI-finding. We questioned the medical record . Key Words:: Nationwide surveillanice system, Medical insurance
administrators to expldin the error-if the final diagnoses were not coded claims, Accuracy, Cerebrovascular diseases
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Table 1. Study population according to KMIC cohort* Unit : case
Characteristics 1993 1994 1995 1996 1997 Total
KMIC cohort 108,802 103,776 100,018 97,266 94,562
(person)
Inpatient 17,887 7,874 8,005 12,622 46,388
Stroke 758 373 380 515 2,026
(study population)
Infarction 370 206 191 359 1,126
Hemorrhage 388 167 189 156 900
* Base Korea Medical Insurance Corporation Cohort : 115,600 persons (male)

“# Digease code changed from [CD-9 to ICD-10in 1995
Source : Korea Medical Insurance Corporation. Inpatients in examined cohort of health examination (inner data). 1997

Table 2. Difference of disease code of cerebrovascular diseases between ICD-9

and ICD-10

Subtypes of cerebrovascular diseases

Subarachnoid hemorrhage

Intracerebral hemorrhage

Other and unspecified intracranial hemorrhage
Occlusion and stenosis of precerebral arteries
Occlusion of cerebral arteries

Acute but ill defined cerebrovascular disease
Other and ill-defined cerebrovascular disease

ICD-9 ACD-10
430 160

431 161

432 162

433 163

434 163

436

437 I64~168
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Table 3. Number of study hospitals(clinics) and study sample

\ %g%?' Registered Unregistered
i Ny No. of hospitals ~ No. of strokes No. of hgspitals/ No. of strokes
Region 7 clinics
Seoul 2 175 30 3
Pusan 10 62 13 17
Kyonggi 10 27 - -
Kangwon 4 4?2 - -
Chungbuk 1 6 - -
Chungnam 6 33 8 16
Chonbuk 4 69 - -
Chonnam 5 61 - -
Kyungbuk 9 49 - -
Kyungnam 2 26 -
Total 79 550 51 76
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Table 4. Accuracy rate of CVD code in medical insurance claims
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Unit : person(%)

Medical Records

Stroke

person

. . (%)
Availability Interpretation diagnosis (%)
Possible Accuracy 425( R3.0)
Inaccuracy 87( 17.0)
Available
subtotal 512(100.0) (81.8)
Impossible* 63 (10.0)
Unavailable** 51 8.2)
Total 626 (100.0)

* Due to insufficient data

*# Due to the closing of hospitals, the absence of a computer system or omission of medical record, etc.

Table 5. Percent validated as stroke by ICD-10 diagnostic code Unit : person

ICD-10 Stroke Not Accuracy
_ - Total o

Code Hemorrhage Infarction  Ill-defined stroke rate(%)

160 1 1 0 0 2 100.0
161 60 47 19 21 147 85.7
162 7 8 6 4 25 84.0
163 67 131 43 48 289 834
164~168 8 18 9 14 49 714
Total 143 205 77 87 512 83.0

Table 6. Cross-classification of individuals with a diagnosis of cerebrovascular
diseases in medical insurance claims based on two classification criteria

Unit : person
o MONICA Criteria
Classification
Stroke Not stroke Insufficient data ~ Total
Stroke 325 7 27 359
Minnesota
Criteria ﬁm stroke 12 84 12 108
Insufficient data 30 3 75 108
367 94 114 575

Total

* Kappa=0.870, P=0.000
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Table 7. Reasons of the inaccuracy
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ELE

Reasons Case(%)"
To meet review criteria of medical insurance benefits 45( 52.9)
Incorrect coding habits 13( 15.3)
Diagnostic error 9 10.6)
Clerical error in coding 6( 7.1
Typing error 6C 1.1}
Misunderstanding of diagnosis made by doctors 3 35)
Transfer of patients before making final diagnosis 2 24)
Inadequate diagnostic facilities 1 12)
Total 85(100.0)
* Multiple check
Table 8. Departments causing errors
Depariments Case(%)"
Dept. of examination for medical insurance benefit 31( 413)
Medical part(doctors) 24( 32.0)
Dept. of medical record administration 12( 16.0)
Others 8( 10.7)
Total 75(100.0)
* Multiple check
Table 9. Factors possibly related to the inaccuracy
Crude Adjusted
F O/ *k &, *%
actors Category OR* 95% Cl oR* 95% Cl
Location of Large city 1.0 - 1.0 -
Medium and
medical facility small city 1.75 1.09-2.86 1.87 1.08-3.25

. ) Hospital affiliated o B

Type of college of medicine 10 i 10 i
medical facility General hospital 1.56 0.93-2.56 1.07 0.234.98

Hospital or clinic 3.16 1.20-8.33 1.21 0.67-2.15
Ownership of Public 1.0 - 1.0 -

] - Corporation 0.25 0.11-1.35 121 0.31-4.80
medical facility Private 087 031256 035 0.14-086
Medical record Registered - 10 -

adnunistrator Unregistered 2.18 1.14-4.17 1.29 0.46-3.60
*OR = odds ratio, ** Cl = confidence interval
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