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Comparative Epidemiologic Survey of Measles in Two Primary Schools

Sue Kyung Park, Jee Hee Kim", Joo Yeon Lee”, Byoung Kuk Na”, Woo Joo Kim", Hae-Kwan Cheong

Department of Preventive Medicine, Dongguk University College of Medicine;
Laboratory of Respiratory Viruses, Department of Viral Diseases, National Institute of Health®

Objectives : During March-May, 2000, a measles outbreak occurred
at Youngduk, Korea. This county is divided into two areas with different
historical and socioeconomic background. The outbreak occurred in
one of these areas. We conducted a comparative epidemiologic study
on the two areas in order to evaluate the factors related to the
epidemic.

Materials and Methods : We selected two groups, grades 3 and 5
in a primary schools in each area. We investigated outbreak-related
factors using parent-questionnaires, the vaccination history from the
student’s heaith record and the records concerning the recent
measles-outbreak from the local health center. Serologic test on
measles-lgG and -IgM antibody was done.

Results : The infection rate was 31.6% for the epidemic area and
3.7% for non-the epidemic area according to clinical or serological
criteria (p<0.001). No difference was seen in the measles vaccination
rate, residence at the time of vaccination or past measles infection
history between the two areas. In the epidemic area, the aftack rate for

the 4-6 year-old MMR booster group(20.5%) was higher than the non-
booster group(32.4%), but was not found significantly. Vaccine efficacy
was 29.6% in the epidemic area and 87.0% in the non-epidemic area
(p<0.001). The IgG level and positive rate were significantly different
between the two areas (median 10727 1U/ml, 98.9% in epidemic area;
median 346 tU/ml, 85.9% in the non-epidemic area, p<0.001).
However, the IgG level and positive rate between the measles-cases
and non-cases were not significantly different.

Conclusions : This outbreak took place in mostly vaccinated
children. These results suggest that a reduction of herd immunity for
immunity failure after vaccination may be one of the feasible factors
related to the outbreak pattern in the two areas. The results of the 1gG
level and positive rate suggest that re-establishment of a normal value
for 1gG levet and of a qualitative method for IgG are needed.
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S 157049 Al HEHA] ge A SN E A G|
g BN AN T AA GPEEE PR 20004 38 = BAEE FFA AY L) A AGAE FUS AT F
w2 1213 e Asjel & AGeAe] & FAoR F9 fro] BuH| A7 & A Buvt idled, & A9 &
Z WA AF AT FHEPHETES A a9, vsd A7) YA GAME A E A FAAAE FHL
of), #AHE T WAL 5 AEE  FY F¥o] HuEY] AF3g ol 317 g v P9l B4
Azro] Adol we} Wdo] Ztage] ¥ B XY HALE FAHCEZ AAEE Ul U HAAAE FHCE AR UE AE
Aehs AEHE AT 224 W o ARV SR €Y T2 3 doZ UFofA dSg Sl B
A A3, 7)e 59 peiAste] A% 718 o gtzAle Ads) HAE A9 3 AadA S99 v 2w, o] 7 A9
o Aot 37 fgoz QAP WS ddNE F9 @ FdToz A HRES 0%olye] Ao F4d
o o] 5o 7bsAS nANAT LT 8 BA REE udre] AnaAE. FAER o] AETE R AT ol
£ 9908E RAA P £5Y W BA2E 38 25U A BT olF S FAY A0 FAYAM, G4 o
Aol xolut AAG WA HE T & 9 4470K Hud #A Hog dE2 Y F Y B2t YA Yl e
T 3-5%0A e, 9900] obF Yk, o] ARE TR F4 ¢ A7 tE T4 AEXE q%g 99t
B AR ke HE F TS AHBL 99T A5 FA S gotst 2 Yo A 4G 3 =3 #ALE
AR $uellA ARgsta e WAl Sk £9 9 $9oF A4 839 F 38 Aoz FAHN
o] §3AQ ¥9 F5E gl Lol W, 53hd A0] 42%(50.6%) 2.5 71
A 9= ATY A E5 AZe 2 Be uTE AXET 99T, 84 831 2. ZAEE 9 O
E - w2 00 © e T BT U-TE A= T [}
QAT B 2ol Hele 5 o7)  F 45H(s42%)0] §U UN 2SEIe) $oe] fo] B 35T oy
ol s2isA] el BE3T YHTHTable 1), 3 L ¢ Welo] dhate] $of o) ¥R A
Table 1. General characteristics of cases in Youngduk measles epidemic
Male Female Total
School Grade No. (%) No. (%) No. (%)
Kindergarten all ( 49 0 ( 0.0) 2 ( 24)
Elementary school 1 ( 9.8) 3 (7.1 7 ( 84)
2 5 (122 5 (119 10 ( 12.0)
3 10 ( 24.4) 15 (357) 25 ( 30.1)
4 ( 49) 6 (14.3) 8 ( 96)
5 11 ( 26.8) 6 (14.3) 17 ( 20.5)
6 5 (122) 5 (11.9) 10 ( 12.1)
Middle school all ( 49 2 ( 4.8) 4 { 48)
Total 41 (100.0) 42 (100.0) 83 (100.0)

These cases were the patients with measles or with symptoms similar to measles, reported to Local Health Center.
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B2 Aslel, 42 21U §9 8 A 22 BT o SLOBAE 8 2 14 W0 ks Adelsta 3
Aol GI9lE ool S S 71 F H R ATHY B2 ) UaAA 34 3 9 84 w0k 59 498 Tgox
28 8 olsle] the 8 A0l 99 el 1] ZEHE 3O, S A o ol el el B el 22
SA, A F9 PAE IR D2d o 2009 A9S AR HFAAGTe  Hitha BEHE S92 O 24 B9
Aol Ak A, 59, ¥4, 55 o 2 a4ag ERERLLE EE LR R EEETY
3] 99e S AU Rl A% ATONL AT ARAAE = 449 S5 59T uA9e
59 US 5o MMR oS0 08 ©E: §949, 737%154209%), 1% 2% Re PAE AT o o] IR
HE U 2uoq 8] skl 2 979, 847%(171202%), FETAS A BAS AGQT B WY ¥
n S GEIAE 1B A R AY MMR HF oiRd 4 A9/12Y 2§ 99 F 2989 5570 vole
1S4 FATIGATY G2 4 4% 3 w7l w2E AT UL 242 5D A58 Phe 2.
MMR 3 188 24350 A% B 39 WA Anelds MVR 4 700 5 299 F 27 ol 349
Sds] 499 Fee Fusig. 7130 dPHF JRE BAT 5 RS N3G ww}% 13 g9y

=
= ﬂ?@l AR e, £ & Y BHE A, E}EW 3 o tejMz ELISA¥oz 84 IgM 4
[od

PFAA FaAA FA QX A AFG 1968 H HGBAG 1918 S HE  1gG FA R g HAHstel (Denka-
ol el 7hd B2 A7 At Seiken, Japan), 22} @4 A| & Behring
3Hd 17) 258t 38hd, 58hd & WAAE F FRAYG TR AAY  AMarburg, Germany)?] Enzygnost®

A 209 AYS FAANGTR, B A dAES % 989 27]2 Bol=3  Anti-Parotitis Virus/lgM 2 Enzygnost®

Anti-Parotitis Virus/IlgG kitE o| 23}
of AZALe] Ble] w2} IgG & IgM &
A P JH9 o}&H IgG Al D7t
Wa AALE A st e, IgG e
B4 & a-methods] AFHXE Yste]

g 83 7Hinternational unit)g AH4 3193,
8 AR B 7)) ATt A, 9
; P4 R S0 BAHAT,
Z
JELE EEEERETE
a 71E

3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/214/24 4/27 4/30 Hakd B1d @9 749 2@
date of onset YA AFAQ &9 FAoE Ao
O :g;oi o2 AFAel & =Alo
» . . . .. T — y U w Lo
Figure 1. Epidemic curve of the measles epidemic in Youngduk. ° B e et e
footnote: This figure relation in the number of patients is arranged by reported time to Local Health
Center as measles or with symptoms similar to measles.
Table 2. Attack rate of measles in two primary schools in epidemic and non-epidemic area
Grade No. of study Clinical criteria* Serological criteria’ Clinical or Serological criteria
subjects No. AR(%) No. AR(%) No. AR(%)
o 3 119 19 (16.0) 41 (34.5) 46 (38.7)
Epidemic 5 77 9 (11.7) 13 (16.9) 16 (20.8)
area
Total 196 28 (14.3) 54 (27.6) 62 (31.6)
3 94 1 (11 2 (2.1) 3 (32)
_ Non- 5 97 2 (2.1) 3 (3.1) 4 (4.1)
Epidemic area
Total 191 3 ( 1.6) 5 (2.6) 7 (3.7
AR; attack rate

*, Cases with typical measles or symptoms similar to measles by doctor s definition in local hospital and clinics. Seven children of 19 in measles epidemic area are not
reported to Local Health Center and all cases in measles non-epidemic area are not reported.
t; For measles epidemic area, sero-positive cases were defined as IgM-positive at least one of two tests. For measles non-epidemic area, sero-positive cases were defined as
the IgM-positive at a single test. The subjects of measles non-epidemic area were serologically tested only once.
The difference of measles attack rate between epidemic and non-epidemic area is statistically significant (p<0.001 in all 3 criteria)
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Bz ggovt studAnk E9ld & gA QA 71Eee] £ BHES YA A 63.6%9 vlFEA G
A o] B4E G ASd oA 2 10087 16502 AAEHT. 39§ AR 69.6%7) AT A E AY
SAel 273k 39 52§95 ol Bt AWVM 13] &3 AAblA - oM Agtas 328 5 3L, F AY
Add A5 HARAE Bolth IgMo] o2 BAEQY A4 BF T 3A §9 dE 7 A9H Ao
sHow, BA%A ANE 71F02 3 & BREA ohrHTable 3).
2 3 39 WS 1009F 26W02 #F HHMFI A9z A TY o
Hom, QH 71Ed g3 Jle B J HgE=e 2}017} 9,lt AE &
Table 2& &4 F4AFY 17] 258 & BF AE9 44 39 LHES 100 A3py| ffst] £ 23, 7P
274 st R AAY ) 258w W73 T7HeR HEAHIAY 39 #IM] BT 97%(19m/196fﬂ) Bl @A 9 <
27) ghde] 3 gt &9 £ ¥ A9t 9 EE Aole TAH AT 126%24%/N191%9)E, A 9 ¥
A9 32 5 59 2 §99502 A o0& FA3ATHp<0.001)(Table 2) 3 AR g F A4 Aot frYstA
thito} BALd RIHAA A4 T Y A F 29 5L F99%F WA gtcHTable 3).
4o 1 F HHET ARE AT YAt Y e Qlo] gMﬂlH”P ¥ A A F 5 dHES B
& 4 gl A9t 27 glo) o] 29 H HOR UL A9 39 FAAGY A A7 U HHE FHE A B
F ?i?EH”C’iW Ao, ¢ & & & 621 F 34HOE 548%A1, ¥ T FAY 67.1%(110%/1969), v
E AFZAA B4 BiHAE G uGRAGY A5 F 7Y $4E2E FHAY 65.5%(125/191) 2 2po|7}
AT TAFFE YoM A 57.1%7F AL, FAHFE AG AT AF 12742 Ao HF F 157
2 A7t 6%olA o s} QA 7 Aol FAXLE ftA 4t ol B AAA HFTS A6
A 71E stelM = °l—‘:——°— Tgste] & (p>0.1)(Table 3). ol 9AE Folbr] A g FAAE HF9 A4 FUA
Attt wekd 39 w6£11°ﬂ°ﬂ*1 A ¥otk d HFY A5 £ Sl 9 1107 F 138(11.8%), HFFA Y
A g 7)Eete] 9 dAAE £ 28 IAY F4 flol 94 AEEHASS 1257 F 20%(16.0%)2 TAH Aol7t
Hog WEL 10089 1439 Oi 4 WIE F ge FEolth BEHA FTHTable 4). 14 F A
AEQt 3 FrAAgdA Yo #HA TG JPHITES FPANGY A3 Aole WEHA gk 12719 o]
2 13}, 23 AAL A dlolEl: IgMo] A% 96.4%(159%/165%), v F-aA 9o Aol 9 9E oiHES WY 12-
oz BAHAY A4E BF 548 A$ 912%(135%/148%)E, 2318 v 157]¥) MMR o ES 2& izt
o, BAEH A 7)5E ALERE FINGGN 9 PHHES AP F 4-649) FIHEES AT S
0 Zo WWEL 1008 27.6W0|tk & Aes o BA #EEHOU F A 464 FHFT 0F AR | 4-6
[gME 79 & A AL sHojof A7 TAA zole FEHA FPvt A FAHEFES FIAFY BF
253 3 o] A7IE Yok B2s])  (Tabled) 35.5%(39%/110%), )32l A%
A o) wgo] QAR AW A1EH BF w24 olHo] A9k o) g AR 33.6%@0H/1259) FAF A<
S A9 717G B ASHGS W R ARZARAE $349 AR 3 0 2 HHEE Aole BaEA agn
9 fF3AGY T THEL 1008F A 1547 F 28.6%(44%)9} v (Table 4).
316902 BHaE 9 4R E oA 1717 F 345%59 U 464 RS ANE AS
TGS g F 390 B W)7h missing .2 AHUE vwA] o AAEHA] e AfellAe) T E
Table 3. The characterisitics of study subjects in measles epidemic area and non-epidemic area
Epidemic area Non-epidemic area
p-value
Cases No./Total No. (%) Cases No./Total No. (%)
On1g:t%::fs+3v:;1ﬂ:r?:;scl2:/1:1§a$:-gl?l?§fynrslptftlzr:l:pomd 34/ 62 (54.8) 4 7 (7.1 p>0.1
Inoculation proportion of measles vaccination 159/165 96.4) 135/148 91.2) p>0.1
Resident area when MMR vaccination('Y oungduk) 70/110 (63.6) 78/112 (69.6) p>0.1
Past measles infection 19/196 (9.7 24/191 (12.6) p>0.1
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Table 4. Schedules vaccinated measles-vaccine among the study subjects who have adequate information

Epidemic area(n=110}

Non-epidemic area(n=125)

p-value
No (%) No (%)
Only 1 vaccination before 12 months old 13 (11.8) 20 (16.0) ns
Only 1 vaccination at 4-6 years old 6 (54 5 (4.0 ns
Only 1 vaccination at 12-15 months old 27 (24.6) 37 (29.6) ns
inati - 12
Two vaccination at 12-15 months old and before 25 @27 21 (168) ns
months old
Over Two vaccination including 4-6 year booster 39 (35.5) 42 (33.6) ns

ns: not significant

Table 5. Attack rate between 4-6 year booster vaccination group and no booster group

Epidemic area (n=110)

Non-epidemic area (n=125)

Total (n=235)

No (%) No (%) No (%)
4-6 year booster group 8/39 (20.5) 2/42 4.8) 10/81 (12.4)
No booster group 23/71 (324) 2/83 2.4 25/154 (16.2)
p-value P=0.2 P=0.6 P=0.6
Table 6. Vaccine efficacy of measles in two primary schools in epidemic and non-epidemic area
Total Vaccination No-vaccination Unknown # Vaccine efficacy§
Area Grade No.of No.of No.of No.of AR* No.of No. of AR+ No.of No.of AR (950/? confidence
students cases Students cases Students cases Students Cases . interval)
3 119 46 38.7 99 41 414 4 2 50,0 16 3 188  17.2(104-24.0)
Fpidemicarea 5 77 16 20.8 60 15 250 2 1 50.0 15 0 00 50.0(38.8-61.2)
Total 196 62 . 316 159 56 352 6 3 500 31 3 97 29.6(23.2-36.0)
o 3 94 3 32 71 3 42 5 0 00 18 0 00 -
N"“'Efe‘gmc 5 97 4 41 1 16 8 30375 25 0 00 957(91.7-997)
Total 191 7 37 135 4 3.0 13 3 23.1 43 0 0.0 87.0(82.2-91.8)

AR: Attack rate per 100 persons

#, all information about past MMR vaccination was not acquired in parents-questionnaires as well as in Student Health Record examined the attending nurse of two school.

§, Vaccine Efficacy : (AR 1)-(AR¥))/(AR 1)
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Table 7. Positive rate and titer of measles IgG antibody by measles attack and two areas

Epidemic Area Non-epidemic Area
lgG level* . IgG level :
- Positive rate of IgG - Positive rate of 1gG
No. Median(range) No. Median(range)
Recent measles attack’ 30 10906(760-30452) 100.0%(62/62) 4 139(10-4875) ~ 85.7%(6/7)
No attack 76 10360(0-31888) 98.5%(132/134) 121 354(0-21905) 85.9%(158/184)
Total 106 10727(0-31888) 98.9%(194/196) 125 346(0-21905) 85.9%(164/191)

* Unit=IU/ml

1 Recent measles attack was defined the cases as serological IgM(+) or clinical measles diagnosis(+) by doctor.

The difference of positive rate and titer of measles-IgG between epidemic and non-epidemic area is statistically significant (p<0.0001).
However, the differéﬁ&twsgn recent measles attack area and no-attack area was not significant (p>0.1).

bﬂhvirusiﬂl £3HE RNA wlojg{zo] € 4URE F2do] whslseS 808 ooly) dEd BEF At Moo
J@ 557) ABOBH, A7 L30T 4 otk E 02 @ He AT W Ao A B4 S AEY 227} A3
Agals vlolg A Aoz 2, B AT HuH 5Y 2 o]F 59 1499 £ FHA| Yo} ARE BE7 A0E wuy
A3} S5 Bol| duiste] A&NE 3~ Ao WY, /1S Asfe] oaf i v, T qigt 4B g o] &
594 60%7F S A4S /AT itk WEHASS sk AA, 9 m} 23 15E 39 WA Fuby] o] $RH
e I Mrh 799 g9 7 59 fFRFAE Y, o) E9 vt & 289 AES AxAt AN s
A Z‘io}ﬂur HjQIS HulEo) 999 offad A& ;e 7-12d Ax kAl Utk FrAMERAR Hold
L9 a2 o8} F2 AysD, 7] o I peaks} FAHEUR]L E FYF Oid F2F o F F e T TEA
ﬂH7Hi A 3Kairborne transmission)d 7} FANME 27 FH9] A9 5Uukel] F g HE 7139 A2 E 4 glow,
SAE Juh AgAel ol Azle 3 % peakyt HAEHG wEbA E B7A A% 2719 AhEA S A gA &
ol yehir) A 5UAREH 22 5974 of R Fx} ofdd] FHo] ofn] A Flo] IA|eHA] ke AoR & o A
A2, dlo] waEy] 9 A AT HI NS FHoE F YUt % 7FeA el FF3)th
7188 7)Aoy 28 Yo HT oyl 39 BAo] AFAoR U wbA HEM] dE AN der
of o) Muen, dxtel HE T 7UR FUAY O 2580y AE TG0 o $Ao] RAgle Fuet e FoA
B w57k giXe) womz ik A 7|9 vjoldE T abEH WA & X7 AT A 247} A 2
=A| Agjrt Bt A7lell B4 Ae] 227 AHA & Qe o] 27] A2 AFKE
B Aol 38hd, Ssshde giRE  aich 23y ugdAd g 258 3 dsaabe A9 Bih 2wy ¥
o] 104, 2H2, 2AYE/F 78 diby 19 3%, 59 F30] S UM 42 5T 94 749] A A Alsurveillance system)
ZFo| Z/MARIoR Algd 19854 ol & A %XU} DAL=, Thof tig PR g 27|19 HAFHA o o
4G 7 o HES EHE AR H¥Aol ¥y FAH *‘Eﬂa’ﬂ 7) el A Sl dleiE A AAA
AZtE e AR EAEGT 2 ul2 A ZA7F Ao &, ol W &3lo] shssy] wiiel Akl i
Aol Xe] F3g B, 39 199 A F falol ol FAMFY G ofd o] AFaittn Azdr
& g dopyt BAL Hx HuE  Zold B FLE o)f F e 39 A2 942 ko] 20004% T 43
7)1 agAwt 2 o] Ao ojn] ffo] A AAAGte] HE 713e] Ao]2 B 9l o Uig BuAolA, FA] otdt HEY
e 1 LSS F22 ¢ gk 28 & Aotk A2 £ A4 wAFHd o o3 AFA A FH07 A
& o]z AA, AAZ B AG Yol TA9 A7t wol A 53] offy & ASE AT Uex €4 48, 5
Az 8 B o|HMef| wola wxly o] Bri2] b, a9, 7)eL Ag BolAle gl
4, 7138 Futele 4] F349 ogo] B 3o gloir T vl 2 5o Agg W o} 36 zﬂ
A z5d Yol 2 A JUSS 4E 7)Y Ak B o] & fX A g 2 98 PR ol E(944%)0] BT
AAE B3 eld £ 9o, B4, 3 Seued F4% T4 o] i F-IgM oz FEEHE), OIEM
o AEZAL|M BhAd HuHA A 27 BolEY F4 el 9 AFHR v|Fo] B o UG 22 TE
olokA|ul Holgol ] $H o7 Aghte. WAoo By Hole g Aoz B e ddolAY 7|9} vl T4
Bt 6 JAed, o5 F F WL B F U 2o Y] FAY ARt F 3 Bue 9w, v wd Sz A
Ao Az wHEAR Hagy] old 3 AE2 A F9 Fde] #FHA B AgE Y fPAdE £ 5
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