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Objective : From an analysis of a community outbreak of measles in
Youngju, Gyeongbuk, in March 2000, the authors evaluated the
effectiveness of the measles vaccination and its determinants to
provide an epidemiologic basis for the establishment of a vaccination

Methods : information was colfected regarding the vaccinations from
the heaith records of four primary schools and through a questionnaire
survey of the parents of students in two middie and two high schools
(N=4638). Measles cases were surveyed from the patient list of each
school and from case reports in the public health center. The attack
rate and vaccine effectiveness of measles was evaluated by school;
grade; frequency, region, and institution of vaccination.

Results : The attack rate of measles, 6.3% among the total subjects,
was higher in middle school students (15.8%) than in primary (2.0%,
p<0.05) and high school students (8.9%, p<0.05). The attack rate of

Evaluation of Measles Vaccine Effectiveness in a Community Outbreak
Byung-Chan Park, Hae-Kwan Cheong, Sue-Kyung Park

Department of Preventive Medicine, College of Medicine, Dongguk University

the unvaccinated group was 4.6-fold higher than the vaccinated group
in primary schools (p<0.05). Vaccine effectiveness was 83.2% among
lower graders of primary schools, 34.0% among higher graders of
primary schools, 26.1% in middle schools, and -7.0% in high schools.
In multiple logistic regression analysis, grade in school (odds ratio,
0.77; 95% Cl=0.67-0.87) and frequency of vaccination (odds ratio,
0.57; 95% Cl=0.37-0.88) were significant predictors of the outcome.

Conclusions : We concluded that the explosive outbreak of
measles in this area resulted from both inadequate vaccination
coverage and secondaty failure of vaccination. There was no evidence
of any effect of the cold chain system on the vaccine failure.

Key Words: Measies, Vaccination, Communily surveys, Outbreaks
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High school

Middle school

1,179 students
(73.0%)

Elementary school
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Figure 1. Study subjects.
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Table 1. Attack rate of measles by school
school No. of No.of Attackrate* school  No.of No.of Attack rate
subjects cases (%) subjects cases (%)
Primary _____ 2275 45 20 .
Middle' 999 157 15.7 A 528 77 14.6
el B 41 ___ 8 _____ e .
High' 1,008 90 8.9 C 484 38 79
D 524 52 9.9
Total 4,282 292 6.8
*p < 0.05 by chi-square test, comparison between schools
! Students with previous history of measles before this outbreak were excluded
Table 2. Frequency of vaccination by school and grade
school Grade No. of No. of vaccinations
subjects unknown  Unvaccinated Once Twice'
Middle  First 395 19(4.8%) 56 (142%)  113(28.6%) 207 (52.4%)
' Second 338 30(8.9%) 40(11.8%) 106 (31.4%) 162 (47.9%)
Third 451  112(24.8%) 46(102%)  121(26.8%) 172(38.1%)
Total L184 161(13.6%) 142(12.0%) 340 (28.7%) 541 (45.7%)
High First 353 72(204%) 89(252%)  135(38.2%) 67 (16.1%)
’ Second 430 49(114%) 148 (344%)  192(44.7%) 41 (9.5%)
Third 396 67 (16.9%) 95(24.0%) 188 (47.5%) 46 (11.6%)
Total 1,179 188(159%) 332(282%)  515(43.79%) 154 (12.2%)

"Vaccination before 12 months of age and between 12 and 15 months does not includes vaccination

at 4-6 years old

Table 3. Attack rate of measles by vaccination

school Vaccinated Unvaccinated
No. of No. of Attackrate  No.of No.of  Attack rate
subjects cases (%) subjects cases (%)
Primary” 1,854 22 1.2 421 23 55
Middle' 860 130 15.1 139 27 19.4
High* 681 62 9.1 327 28 85
3,395 214 6.3 887 78 8.8

Total

*p < 0.05 by chi-square test, comparison between vaccinated and unvaccinated

' Students with previous history of measles before this outbreak were excluded

ddEY &% 35

Vaccination efficacy = (1 - Relative
Risk) x 100

Relative Risk = (Attack rate of vac-
cinated group)/(Attack rate of unvac-
cinate group)

+9% Ant 4 92 9 SpSs
10.0 for windowsE& o] &ste] B34
th. EAA 24L& Chi-square test9}
Chi-square for trend testE AHL-3}1t}.
3k cold chain failure 50| diFdE g
o gL UAEAE B 99
of AHE A7lol AZHGA Ao
HEY dB7)He 37 5 g2 L4
£9) Aolg w37 Hk ol2 Hlaiel

Wy o3 FEU52, 94 99, 4%
g A9, 9% % 95 B2 BYRs
2 &) 0% 2429 A424L A

ik

15.7%, 1534 8.9% 5, S84 0] iy
0| 7 94T} (p<0.05).

2. CHFE

141‘%_ AE AYE qUHEE

o
258 81.5%, "Wg 86.1%, 158
Ag 66.8%% BAHY D, A2 Bye

Be FEA ) Heol= 28] o) HER
7} 457%= MY S, 15AYE )
AEoE 13 HEAT} 43.7%2 7+
ol gaslo] shdo] Lal 7242 23] o
A MAREZ0) HolAE Ao] 919
T} (Table 3, p<0.05).
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Figure 2. Attack rate of measles by grade.
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B 32.0%, 254 26.1%, msey 0. BXIA ??I;Er&*.oi] ost 7o
T0%2 3 Z71) e MA ge 2 $1ER Y B}
Table 8¢ 4% YEAETHS o

Table 4. Attack rate of measles by vaccination frequency

. Vaccinated
Unvaccinated -
School Once Twice! Unknown

No.of No.of AR" No.of No.of AR® No.of No. of AR" No.of No.of AR’
subjects cases (%) subjects cases (%) subjects cases (%) subjects cases (%)
Middle 139 27 194 277 53 191 434 51 118 149 26 175
High 327 28 86 398 34 85 121 8 6.6 162 20 123
Total 466 55 118 675 87 129 555 59 106 311 46 148

Students with previous history of measles before this outbreak were excluded
"AR: attack rate

"Measles vacciantion before 12 months of age in addition to regular MMR vaccination

Table 5. Vaccine efficacy by grade

S Vaccine  95% Confidence  Vaccine 95% Confidence
chool Grade

efficacy interval efficacy interval -
Primary  First 914 63.5-98.9
Second - - 83.6° 359955
Third 89.1 43.0-97.9
Fourth -26.5 -197.9-46.9
Fifth 80.5 -80.1-97.9 320 -48.9-69.2
Sixth 100.0 -
Middle First 49.8 -1.3-17.7
Second 474 -282.9-41.7 26.1 -202-54.4
Third 47.0 -28.7-71.6
High First -32 -1424-55.3
Second -73 -121.8-47.7 -70 -75.3-345
Third -51.7 452.7-62.0

"p <0.05 by chi~square test, comparison between vaccinated and unvaccinated
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Table 6. Attack rate of measles between vacciantion regions _ . N
. R R CLEEE
Sc.hool Area . No. of subjects No. of cases  Attack rate(%) @_lg £23 D8 GBA o] 9loh. %103 E
Middle Youngju 560 88 157 a2 o=l il R
Gyeongbuk 97 9 93 Z]'E— ‘A -H H—l-/l\lol HE% O]‘r‘ %"l"} =
Metropolis 67 9 134 HEL A3 astgla, Wale] W
Others 4 s 74 Fol ge WAFOR As) HojE
Ll s = s 95% o|golA] A7k 471 53 A
o : o 13 23]
High Youngju 361 28 78 %OE_ A Zes Hzstel 20-254
Gyeongbuk 155 21 13.5 A% A7 A& sl makA
Metropolis 73 3 4.1 290 i3t 27 4F2 L dox gon,
Others 44 6 13.6 ZF2AHogr Bodo] 2HY AOZ 7]
Unknown 48 4 83 P s
Total 681 62 91 EHO]'ME}' [11-13]. 131‘4 U T
Akake 198039 5,0979, 19854
1,2839, 1990 3,415%, 19944
Table 7. Attack rate of measles between vaccination institutions 7,8831 S0 wdo] ZhaE A ¢kolm
School Institutions No. of subjects No. of cases  Attack rate(%) Q8 Frteke ¢ ol ARHUE ¥
Middle Public health center 314 45 14.3 olU} [14], 200019 EoJgM = 5%t
Hospital or clinic 314 47 15.0 o ojabo] T4 o H9ick 2 v
Unknown 232 38 164 A= B ouHE T wHso
Total 860 130 5.1 M= 9 83T I At
High' Public health center 281 24 85 A1, e 53 *M 7o) dojx
Hospital or clinic 155 7 45 owm "zl BT} HE2AH
Unknown 245 31 12.6 J+ z. %‘Ql\g 03%]2_% 001:51_5401 _%_
Total 681 62 9.1 Ashe okate] BAEOlD wEIZL E A
*p < 0.05 by chi-square test, comparison between institutions Yoho ol BLHAR, YA T A
Ao &o| FoRlE A% Holx
| Stk [15]. 22} 2 Ajolo] A )
Table 8. Odds ratlgs of risk fa}ctors for outbreak of measles by logistic regression 2z 2 o 0_13 2ARAEZ <l 2000-
among middie and high school students o slAlol el 5ol
. : = 20014 % “l ] -F- 33154 =4, 29 9
Variables Odds ratio 95% Confidence interval PAZL B3 3 WuiFo] 7Pi 57
Grade 0.77 0.67-0.87 = szt o] 717HECH AAlE] A
Frequency of vaccination: = SRA o] 7125t AAE] A E
Once 1.00 MHEAE] 2HAGE AaAA £
Twice' 0.57 0.37-0.88 A2l Teyo] EdbAel S8 St
Instittion: HE2 7] il alsﬂ 2AE o
Public health center 1.00 o] olx] Ao 2 Z2Ag T ol
Hospitals and private clinics 1.03 0.68-1.57 ¢ _] FoHl Aow 451 it !16]'
Region: 99 AgE A7 YaMe T
Youngju 1.00 A g347t 95%¢} 71498 o 98% o]
Kyungbu1.< 1.18 0.68-2.06 Aol Wz Pestm AN w3}
Metropolis 0.57 0.24-1.36 Zol T os
Others 0.65 025-1.68 7+ 93% olskzhe 100% ol 2ast
*Measles vacciantion before 12 months of age in addition to regular MMR vaccination ]u]— [16], ZFX]Odo“ }‘1 ZA ]‘% B
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