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Objectives : Aseptic meningitis is a major cause of Korean
childhood morbidity late spring and early summer. However, the
nationwide incidences of the disease have not been reported. This
study was conducted to evaluate the availability of National Health
Insurance data (NHID) for the study of an epidemiological trend in
the surveillance of aseptic meningitis in children.

Methods : All the claims, under A87, A87.8, and A87.9 by ICD-10,
among children below 15 years of age, to the National Health
Insurance Corporation, between January and December 1998, were
extracted. A survey of the medical record of 3,874 cases from 136
general hospitals was performed. The availability of the NHID was
evaluated by the three following methods: 1) The diagnostic
accuracy (the positive predictive value = proportion of the confirmed
aseptic meningitis among the subjects registered as above disease-
codes in NHID) was evaluated through a chart review, and
according to age, gender, month and region of disease-occurrence.
2) The distribution of confirmed cases was compared with the
distribution of total subjects from the NHID, for subjects in General
hospitals, or the subjects surveyed. 3) The proportion of confirmed
CSF test was confirmed, and the relating factor, which was the
difference in CSF-test rate, analyzed.

Results : Among 3,874 cases, CSF examinations were
performed on 1,845 (47.6%), and the CSF-test rates were different
according to the medical utility (admission vs. OPD visit) and the
severity of the symptoms and signs. The diagnostic accuracy for
aseptic meningitis, and during the epidemic (May-Aug) and sporadic
(Sept-Apr) periods, were 85.0 (1,568/1,845), 86.0 (1,239/1,440) and
81.2% (329/405), respectively. The distributions by age, sex, month
or period (epidemic/sporadic) and region, in the confirmed cases,
were similar to those in the NHID, in both the subjects at General
hospitals and in those surveyed, to within +7%.

Conclusions : In this paper, the NHID for the subjects registered
with an aseptic meningitis disease-code might be available for an
epidemiological study on the incidence-estimation of childhood
aseptic meningitis, as the NHID could include both the probable and
definite cases. On the basis of this result, further studies of time-
series and secular trend analyses, using the NHID, will be
performed.
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Table 1. The number of claims to national health insurance in 1998 due to aseptic
meningitis in children between age 0 and 14

s . Relative frequency
Type of institutions No. of subjects (Percent)
General hospital 5,495 ( 26.5)
Hospital 1,517 ( 7.3)
Primary care clinic 13,676 ( 66.1)
Public health center & County medical center 19 ( 0D
Total 20,707 (100.0)




ATE S AARPAEAS) 84 Fh 351

&

Table 2. Number of caims to National Health Insurance in 1998 for aseptic meningitis in children between age 0 and 14 by

region
Total claims Claims from general hospitals Medical record survey on general hospitals
No. of No. of No. of
Region instie- @ O oy st @ @) % @ @y st @ @) O @y @y
tions subjects tions subjects fions subjects
734 (100.0) 20,707 (100.0) 164 (100.0) (22.3) 5495 (100.0) (26.5) 136 (100.0) (82.9) 4,201 (100.0) (76.5)
Seoul 127 (173) 2,892 (140) 44 (268) (346) 1,038 (346) (359 35 (25.7) (79.5) 746 (17.8) (71.8)
Busan 47 (64) 1,782 (86) 15 (92 (319 342 (319) (192) 14 (103) (933) 325 (77) (953)
Incheon/Geonggi 177 (24.1) 6,198 (299) 24 (146) (13.6) 1,677 (135 (27.1) 22 (162) (91.7) 1,123 (26.7) (67.0)
Gangwon 22 (30 332 (16 5 (31 (27 154 (227) (464) 5 (37 (100.0) 146 ( 3.5) (94.8)
Chungbuk 21 (29) 741 (36) 4 (24 (1900 137 (190) (18.5) 2 (15 (500 122 (29 @9.D
Dagjeon/Chungam 49 (67) 944 (46) 11 (67 (224) 348 (224) (369) 9 (66) (818 18 (44 (534
Jeonbuk 47 (64) 1398 (68) 6 (37 (128) 579 (128) (4l4) 5 (3.6 (833 514 (122) (88.8)
Jeonnam 80 (109) 1,560 (75 21 (128) (263) 730 (263) (46.8) 15 (11.0) (714 603 (144) (82.6)
DacgwGyeongbuk 74 (10.1) 2,716 (13.1) 18 (11.0) (243) 203 (243) (7.5 17 (125) ( 944) 188 ( 45) (926)
Gyeongnam 79 (107) 2046 (99 13 (79 (165 260 (165) (12.7) 10 (74 (769) 226 (54) (86.9)
Jeju 11 (15 98 (05) 3 (18 (42 27 (273) (27.6) 2 (15 (666) 22 (05 (8LY)

* Relative frequency, " (Claims from general hospitals)/(Total claims) X 100
* (Subjects in medical record survey on general hospitals)/(Claims from general hospitals) X 100
¥ Personal duplication allowed
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Table 3. General characteristics of study population

Subjects of medical record

Total claim Claims from general hospital survey on general hospital
No. of subjects (%)* No. of subjects (%)* (%)! No. of subjects (%)* (%)*
Total 16,795 (100.0) 5,037 (100.0) (30.0) 3,873 (100.0) (76.9)
Age
0-3 4481 (267) 1,094 21.7) (244 811 (209 (74.1)
4-7 7910 (47.1) 2,489 (49.4) (315 1,883 ( 48.6) (75.7)
8-11 3,545 (211 1,091 (21.7) (30.8) 885 (229) (81.1)
12-14 859 ( 5D 363 (7.2) 423) 294 ( 76) (81.0)
Gender
Male 10,124 ( 60.3) 3,201 (63.6) (31.6) 2,467 ( 63.7) 1.1
Female 6,671 ( 39.7) 1,836 (364) 27.5) 1,406 ( 36.3) (76.6)
Month
Jan 105 ( 06) 42 (0.3) (40.0) 27 ( 07 (64.3)
Feb 130 ( 08) 52 (1.0) (40.0) 37 ( 10 (71.2)
Mar 102 ( 06) 55 (L.1) (539 46 ( 12 (83.6)
Apr 179 ( LD 102 2.0) (57.0) 77 ( 20 (75.5)
May 1,314 ( 7.8 568 (11.3) 432) 463 ( 12.0) (8L.5)
Jun 4,283 (25.5) 1,245 4.7 (29.1) 973 ( 25.1) (782)
Jul 6,882 ( 41.0) 1,706 339 (24.8) 1,302 ( 33.6) (76.3)
Aug 1,872 (1.1 548 (10.9) (29.3) 420 ( 10.8) (76.6)
Sep 797 ( 48 241 4.8) (30.2) 188 ( 49 (78.0)
Oct 523 ( 3D 212 4.2) (40.5) 160 ( 4.1 (75.5)
Nov 291 ¢ 17 134 2.7 46.0) 102 ( 2.6) (76.1)
Dec 317 ( 19 132 (2.6) 41.6) 78 ( 20 59.1)
May-Aug 14,351 (854) 4,067 (80.8) (28.3) 3,158 ( 8L5) (77.6)
Sep-Apr 2,444 ( 14.6) 970 (19.2) 39.7) 715 ( 185) 737
* Relative frequency,
' (Claims from general hospitals)/(Total claims) X 100
* (Subjects in medical record survey on general hospitals){Claims from general hospitals) X 100
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Table 4. Clinical diagnosis and confirmation by CSF examination among claims to National Health Insurance for aseptic

meningitis from general hospitals

CSF examination done

Aseptic . . C.S F .
meningitis Bac.terl.a.l Meninglts, Other causes examination
confirmed meningitis nondifferenti 4] (% of Subtotal [5] not Total [7]
[1] (% of confirmed [2] al [3] (% of (415D (% of [5)/[6]) done[6}(% of
V5D (%of [2M5)  [BVI5D) [6VI7D)
Clinical diagnosis
Aseptic meningitis (% of each criteria/[6]) 823(86.3) 2(02) 114(11.9) 15(1.6) 954 (582) 686 (41.8) 1,640 (100.0)
Bacterial meningitis (% of each criteria/[6]) 2(182)  7(63.6) 2(18.2) 0(0.0) 11 (78.6) 3(214)  14(100.0)
Meningitis, nondifferential (% of each criteria/[6]) 558 (85.8)  6( 0.9) 84 (12.9) 2(0.3) 650 (442)  820(55.8) 1,470 (100.0)
Other causes (% of each criteria/[6]) 115(82.1) 0( 0.0) 24 (17.1) 10.7) 140(285)  352(71.5) 492 (100.0)
Incomplete medical record
(% of cach criteria / Subtotal) 70(77.8)  0( 0.0) 18 (20.0) 222) 90 (35.0) 167*(65.0) 257(100.0)
Sum (% of each criteria / Subtotal) 1,568 (85.0) 15( 0.8) 242.(13.1) 20(1.1) 1,845(47.6) 2,028(52.4) 3,873 (100.0)

Gold standard = Diagnosis at CSF examination

Positive predictive value of cases registered as aseptic meningitis in Health Insurance Data=85.0% (% of Cases confirmed as aseptic meningitis by CSF test / Cases
registered as aseptic meningitis in Health Insurance Data = 1568 / 1845 = 85.0%)

Positive predictive value in the epidemic seasons (from May to August) = 1239/ 1440 = 86.0%

Positive predictive value in the the nonepidemic seasons (from September to April) = 329 /405 =81.2%

= 1,845% 3 1,568% 0.2 85.0%2] A
@ HBE(YA d2E)7F BEHA A
7|02 wrAjo] B 5897449 7)7h
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I, AA o7 dhalo] A2 gYBE 44
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B 5 329%) = #EH
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Table 5. CSF-test rate and diagnostic accuracy in medical record examination of general hospital

Aseptic megl;;g;:l 1;1 éggidtgal record of ConénsT]I:lit;)tn by <Assumption 1> '<Assumption 2>
Diagnostic Diagnostic
No. of No. of accuracy by accuracy
Total CSF test \ (% of confirmed CSF by CSF
No. [1] (%)* (%)* 1) p-value cases [3] (%)* finding p-value finding p-value
(% of (% of
[2/13]) (1113])
Total 3873 (100.0) 1,845 (1000) (476 1,568  (1000)  85.0° 405
Age
03 811 (20.9) 394 (214) (486) 332 (21.2) 843 409
4-7 1,883 (48.6) 883 47.8) (469) <001 764 48.7) 865 0227 406  <0.01"
811 885 (22.9) 396 (215 447 333 (21.2) 841 025 376  <0.01**
12-14 294 (7.6) 172 93)  (58.5) 139 8.9) 80.8 473
Gender
Male 2467 63.7) 1232 (668 (499 <001 1,052 67.1) 854 0497 426 <0017
Female 1406 (36.3) 613 (332) (43.6) 516 (32.9) 842  047% 367  <0.01%*
Month
Jan 27 ©.7) 16 09  (593) 14 0.9 875 519
Feb 37 1.0 23 12y (622 17 a.n 739 459
Mar 46 (1.2 26 14  (565) 16 (1.0) 61.5 348
Apr 77 2.0 41 22 (533 30 1.9) 732 39.0
May 463 12.0) 274 (149)  (59.2) 237 (15.1) 86.5 512
Jun 973 @5.1) 472 (256) (485 <001 39 (255) 839 <0.01" 40.7 <0011
Jul 1,302 (33.6) 537 (29.1) 412 466 29.7) 868 - 35.8
Aug 420 (10.8) 157 85 (374 140 (8.9) 89.2 333
Sep 188 4.9) 100 G4 (532) 84 54 84.0 4.7
Oct 160 @.1) 90 49  (56.3) 79 (5.0) 87.8 494
Nov 102 (2.6) 61 33) (598 52 (3.5) 85.3 51.0
Dec 78 2.0 48 26) (615 37 24) 712 474
May-Aug 3,158 815 1440 (781) (456) <001 1239 (79.0) 860  0.021 392 <0017
Sep-Apr 715 (18.5) 405 (219)  (56.6) 329 (21.0) 812  003** 460 <0.01**
Region
Seoul 703 (18.2) 419 - 227  (59.6) 335 214 80.0 47.6
Busan 314 8.1) 126 638) 0.0 113 (1.2) 89.7 36.0
Incheon/Geonggi 984 (254) 259 (140) (26.3) 209 (13.3) 80.7 212
Gangwon 136 (3.5) 55 30 @04 51 (3.3) 92.7 375
Chungbuk 122 (32) 9%  (52) (787) 93 (59 969 762
Daejeon/Chungam 181 .7 110 ©60) (608 <001 93 59 846 <0.01" 514  <0.01°
Jeonbuk 454 11.7) 260 (141)  (573) 214 13.7) 82.3 47.1
Jeonnam 561 (14.5) 254 (138) (453) 230 (14.7) 90.6 410
Daeguw/Gyeongbuk 183 @7 164 89  (89.6) 142 9.1 86.6 716
Gyeongnam 215 (5.6) 9 54 @6 85 54 85.9 39.5
Jeju 20 0.5) 3 ©1) (150 3 0.2y 1000 15.0
Groupl ' 2720 (70.2) 1311 7LD (482) 1078 (68.8) 822 <0017 396 <0017
Group2 1153 (29.8) 534 (289) (46.3) 490 (31.2) 91.8 <0.01** 425  <0.01**
* Relative frequency

! <Assumption 1>, We assumed that the diagnostic accuracy for the subjects without CSF-test result in general hospital and all subjects in hospital and the clinics is same as
the diagnostic accuracy for subjects with CSF-test result in general hospital.

' <Assumption 2>, We assumed that the proportion of subjects to whom were not performed CSF-test in general hospitals is same as that in hospitals and the clinics, and
diagnostic accuracy for subjects in hospitals and the clinics is same as the diagnostic’ accuracy in general hospital if we test CSF for subjects with CSF-test result in all
medical institute (general hospital, hospital or the clinic).

¥ Diagnostic accuracy of total cases was 85.0%. Diagnostic accuracy in stratification by medical utility status (admission vs OPD visit) was 86.3% in admission status and
77.7% in OPD-visit status, and the difference of diagnostic accuracy by medical utility status was statistically significant (p<0.05).

' Diagnostic accuracy of total cases was 40.5%. Diagnostic accuracy in stratification by medical utility status (admission vs OPD visit) was 58.7% in admission status and
14.0% in OPD-visit status, and the difference of diagnostic accuracy by medical utility status was statistically significant (p<0.05).

¥ P-value was estimated in chi-square test for the difference of diagnostic accuracy by the characteristics (age, gender, month, and location).

** P-value was estimated in Cochran-Mantel-Haenszel test for the difference of diagnostic accuracy by the characteristics (age, sex, month and location) after stratification

by medical utility status (admission vs OPD visit).

1 The region was classified to two groups, such as the group with high diagnostic accuracy over 89% (group 2) and the group with low diagnostic accuracy under 89%

(group 1).
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1 H HFS T3 Hlolga 22 A5 @ & WHEA ARE FEEY ol
A 9 G & FA0] ZelT EF A AE THE Edfo] Fujolzag 9
Arpolg Ao A2 tiRE Sl LRoME Artolgizd daid AEst & oA Hoge B g oAlst
QA A F4E JehiE sted, 244 dehid @) B Qa3 Qe Aeelnh #7349 acloz 7]
500 2 179 22 FA HTEel  oj#ge] B2, A2 o]&H/ AFRE  F 2o A W F2 £REY
EEA vt )ivk [6]. 2l glold frAstAd Wwel SREL A4 AR MgE doTA Hi o2
7V Tod ARQAE dFeEM, U4 (PCRIZ YAIRG Artolddad tiftE  wREY uolgs £X=7F BeA 7
o7l BE A9 HS AT ZRS o7 L AT & AL P ol WM A% B4 Mg B4 JFL nE A%
o [6]. A Aujoline] SHAMS 2 Yol AFAE & a7 lo #@A4Y £7] REG A A7 SPdE dFE
@ BEIME Y e Fee A A8d Ego] HAT 17k Hlgo] & R F JE ARYS FHeE T 2
of tol7} B A% #dH o] YA T o ofA7tA] UubH oz o|u A o A FrF s T BHA JAY W
4 HGdY Bee Yo7t B2 od Th ¥ dFelM: LA B S= e FEA Hod 2 239 &
olEutt 937 474 AFIN 1 B B HAS A AR AL A oV deAE BRsE g AT
2 H=rh BEES Qo] B AU A 38739 F 47.6%(1,845%)ell BFst  7F AFPHojof & Aol 4] ATl Y
& 9o7le 54 Auolgart 9IS o WA F A T EHe At oM B3 feuRt Ad7des diE
o AlsHAl Aot 40.5%(3,873% T 1,568 £A3E T F e ABAdA AALY A+E
234 Angs ARY FAPES FAL 5 Yk ol ¥AFS QLY TP L4994 AT A3 AR
& Ao E BEE =, 5-84 Alole] A Algoly] Wi 987 FHe  dE FHse Aoo AFRE ARs
V59 el BT o) A e AU A4 Ao glojof 3t S AFHRE UER F YE 3
olixd] 7 AlZL, § Auelz29 & FAM HIA} ArbtE AS AR 8F Agol fHE0Y BAES F
Fol 7K 2t AZI9 BdFol g BREE A dFPol 7S F5T Aoz 7Y A A57t oG} w3
= uush QAT FE4 Mode 5 ok ED B0 AhE 473 34 A7 Azols] fE 1 Age 49
AL B Sl Qe Holge . §o] 239 & AU SHH7] fEA6] A EAE FQEolok ok & AFe T
Hd AR Fsed, N5 A Byl AT ASOAY AFHY BF FHOE o)F 98 AALH ATE
A WBCZE1000/mols, sl 55 A A9 S A+E Adstae o F343 7l 934 A7 43 A
F7h 40-80%, BETF SHAL, F & A5 AL ok oAle QAR g dorAe AREAad §449 1
BAL 100 mg/dLojst, HAFAFT 7 o] FHA HAUPE Aokt AEs] st Hrletr] At £ L,
Foe B9 233 8F glucose?] FQdttn AdEt A HTE ZH 9o AZREAFEY
40% ooz AT, HALh A - A2 S 20014 19 31 A B BAS FAg, 24 o
FOY FEAAA SHOE DA U 3 FYYEY BH2AMNN B Ash 1A AYRP A 54 B
of Jdo] 7hsstet [S]. HAFA] AE 5o $5E A4 73 o|F AZY e EE vuFozy gAH FA4 #H7t
o AREM ARG ARE 08T T
Table 6. CSF-test rate in medical record examination of general hospital 9l Ao d3t 84S Brlels AL
Aseptic meningitisin medical record of tertiary hospital TA Aol B o7 ste] 3% ch
Total CSF-test done B AT Asfo)q FEA Mo &
Notll]  Norp] @) P Qe HaAsY 24E A9E 4 99
Adlzn(;rsrlliosI;i(c);OPD e 2,298 1,562 68.0) <0.001 AR FEIARAN 2= 476%
OPD visit 1,575 283 (18.0)
Five aseptic mer:ingitis N of Total patients ~ Admission (%) Admission OFD visit
Symptoms Total N. CSF-test done (%) Total N. CSF-test done (%)
One symptom 1236 (56.4) 679 (63.6) 589 (14.3)
Two 1184 (60.3) 714 67.9) 470 (21.7)
Three 775 63.2) 490 (73.5) 285 22.1)
Four or Five 248 (85.9) 213 (76.5) 35 37.1)
P in the test for trend p<0.00t p<0.001 p<0.001
* the number excluding personal duplication
' % of [2]/[1]

! Five aseptic meningitis symptoms were composed of headache, vomiting, convulsion, neck stiffness and fever over 33C.
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