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An Epidemiologic Investigation on Mumps Outbreak in Cheju-do, 1998
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Objectives : To describe the characteristics of a mumps epidemic in
Cheju-do, 1998 and to identify the risk factors associated with mumps
infection.

Methods : To estimate attack rate, previously collected data from
the Nationally Notifiable Communicable Disease Reporting System
and School Health Reporting System, temporarily administered by
Division of Education, as well as additional surveillance data were
used. In order to identily the clinical characteristics and risk factors
associated with mumps, we conducted a questionnaire survey in 17
schools (9 elementary, 4 middle, and 4 high schools) among a
population that included healthy students.

Results : From March 3 to August 31, 2,195 cases of mumps were
identified, and patients under 20 years of age accounted for 2,162
cases (aftack rate 13.2, 95% Cl 12.6-13.711,000). The attack rate for
the population under 20 years of age was the highest in Nam county
(44.71,000), and in the 7-12 years old sub-group(>20.0/1,000). There
was no sexual difference. 80.9% and 59.7% of patients presented
periauricular and submandibular swelling respectively. Aseptic
meningitis was a complication in 2.9% of cases, orchitis in 1.3%,

epididymitis in 0.9% and oophoritis in 0.6% respectively. The overall
MMR vaccination rate was 59.1% and it decreased in accordance with
increasing age. In students aged 10 years old or below, household
contact and MMR vaccination status was significantly associated with
infection, and only among students with household contact, the risk of
one dose MMR{OR=10.22, 95% CIl 2.92-35.78) and non-vaccination
(OR=11.62, 95% Cl 1.96-68.96) was significantly greater when.
compared with that of two dose vaccination. Among students aged 11
years old or above, household contact history was significantly
associated and MMR vaccination status was not associated.

Conclusions : Low vaccination rate and vaccine failure wete
thought to predispose the population for this large outbreak. To prevent
sustained mumps outbreaks, a second MMR vaccination should be
encouraged and catch up vaccinations should be given to elderly
children who remain susceptible.
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Figure 1. Number of reported mumps cases by calendar year(1980~1999).
Source : Ministry of Health & Welfare, 99 Annual reports of health and welfare, 2000;Korea
National Instituté of Health, Communicable Disease Monthly Report 1990-2000
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Figure 2. Frame of data collection and analysis.

Table 1. Subjects for questionnaire survey by areas and schools
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School Total Elementary* Middle High
Area schools*  students’ schools*  students’ schools*  students' schools*  students?

Cheju city 1 1,081/1,368 1 1,081/1,368 0 - 0 -
(79.0) (79.0)

Seoguipo city 4 2,016/2,612 2 953/1,126 1 592/644 1 471/842
(77.2) (84.6) 91.9) (559

Buk county 4 1,601/1,767 2 853/936 1 422/445 1 326/386
90.6) 91.1) (94.8) (84.5)

Nam county 8 24172928 4 1,077/1,229 2 603/709 2 791/990
(84.4) (87.6) 85.0) (79.9)

Total 17 7,169/8,675 9 3.964/4,659 4 1,617/1,798 4 1,588/2,218
(82.6) (85.1) (89.9) (71.6)

Total in Chejudo 185 91,813 117 42,108 42 22,561 27 27,144

Note: * no. of schools, T respondents/subjects(%), ¥ including kindergarten
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Figure 3. Epidemic curve.
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Figure 6. Attack rates by sex and age.
Table 2. Clinical characteristics of mumps from questionnaire survey of 17 schools
total kindergarten elementary middle high
no** % no % no % no % no %
symptoms
periauricular® 976/1,206 80.9 - 23/28 82.1 675/800 84.4 207/268 77.2 71/110 64.5
submandibular! 678/1,136 59.7 12/24 500 435735 59.2 153/265 51.7 78/112 69.6
headache 473/1,091 434 924 375 314/697 451 103/261 39.5 47/109 431
fever 496/1,098 452 13/26 500 3677719 510 84/249 33.7 32/104 30.8
vomiting 137/1,007 13.6 3722 13.6 103/641 16.1 26/244 10.7 5/100 5.0
common cold 198/1,015 19.5 322 136 125/640 19.5 471250 18.8 23/103 22.3
scrotum(s)'! 32/490 6.5 0/16 0.0 19/300 6.3 11/130 85 2/144 45
abdominal pain'? 80/518 154 19 111 55/345 159 15/111 135 9/53 17.0
complications
aseptic meningitis 29/988 29 125 4.0 16/643 2.5 7/223 31 597 52
orchitis' 6/469 1.3 0/14 0.0 20293 07 3/118 2.5 1/44 23
epididymitis' 4/465 0.9 0/14 0.0 2/291 0.7 2117 1.7 0/43 0.0
oophoritis” 3/493 0.6 1/10 10.0 2/333 06 0/102 0.0 0/48 0.0

Note: * painful swelling in the periauricular areas, 1 painful swelling on the submandibular areas, % painful swelling on-the scrotum(s), § severe low abdominal pain, || only

among males, §only among females **yes/respondents
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Table 3. Risk factors for mumps infection - crude odds ratio

19984 AFEellA 2% A fA24 95

. total record (+)*
Variables level
OR(95% Ct) p value OR(95% ClI) p value
Age <10 years old

sex female 1.00 0.464 1.00 0.995
male 0.94(0.78-1.12) 1.00(0.74-1.36)

age 1.19(1.11-1.27) <0.001 1.20(1.07-1.35) 0.002

MMR vaccine two dose 1.00 ' <0.001 1.00 0.356
single dose 1.22(0.85-1.75) 1.50(0.87-2.58)
none 2.05(1.35-3.11) 2.01(0.89-4.53)
unknown 1.95(1.24-3.09) 1.73(0.52-5.75)

household contact no 1.00 <0.001 1.00 <0.001
yes 7.30(4.50-11.83) 4.07(1.69-9.80)
no response 0.02(0.01-0.03) 0.00(0.00-0.01)

vaccination record keep 1.00 <0.001 n.a'
don' t keep 1.71(1.41-2.08) n.at

vaccination age' <2 years 0.93(0.66-1.33) 0.695 1.49(0.79-2.80) 0215
>3 years 1.00 1.00

duration’ 1.10(1.04-1.18) 0.002 1.19(1.07-1.32) 0.001

Age >11 years old
- sex female 1.00 0.339 1.00 0.410-

male 0.92(0.78-1.09) 1.21(0.77-1.90)

age 0.81(0.78-0.84) <0.001 0.83(0.73-0.94) 0.003

MMR vaccine two dose 1.00 0.079 1.00 0.989
single dose 1.08(0.73-1.60) 0.98(0.43-2.23)
none 0.91(0.60-1.37) 0.99(0.35-2.75)
unknown 0.82(0.55-1.21) 0.87(0.33-2.31)

household contact no 1.00 <0.001 1.00 <0.001
yes 5.76(3.89-8.52) 3.75(1.57-8.95)
no response 0.03(0.02-0.03) 0.03(0.01-0.06)

vaccination record keep 1.00 0.860 n.a'
don' t keep 1.02(0.80-1.31) na'

vaccination age' <2 years 1.19(0.84-1.69) 0.339 1.23(0.57-2.65) 0.602

. ) 23 years 1.00 1.00 ‘
duration* 0.94(0.90-0.98) 0.005 0.93(0.84-1.02) 0.136

Note: * including only them who keep vaccination record.  recent MMR vaccination age(only in vaccinees), ¥ duration since recent MMR vaccination(only in vaccinees)

§not available

Bl 3191‘4(}3‘0 223, 0.468). A%
e 79 B¢ MMR HEHo o}
freje iy Hvtl Aolg Belet)
(P‘0002 ), 28] HFd Hl 13] HF9
2102240, &38R & A4S 11.62
Bﬂ "LEHE TEs 4% 65749 #3|
37+ 2yt
11/‘1] ol T A 27 By 4
MMR HZ3, 7k W) &2 54,
Xdzaﬂr &4 23AEE T
A3 4 2] woE Aoz 1}
EFTH(p<0.001). 3HA|%t 104] o3t &

[¢]

S.‘i.l&‘, rsL

8 o rlr

o] J&¢d] wet A

MMR #HFHo| wWE Ul 9gdS
3t A3}, JEHol gle TolA e 9
7t wet AN o] Stk
Uebg 0 H(OR=1.29, p<0.001) 43
of @A §lo] ZE oA MMR HF
of wE W Ao)7} gl AL e
3 CH(Table 4).

ARE EAT dHdM MMR HF
HE 0|59 7Izk) me ad A3 A
o|& AHEYS o, 104 o]3t #9 7
717 F7hel wet o3 A3 $UHE

Ho|A 9+9kom(OR=1.01, p=0.785), 11
A o) 29 B+% PR SATHOR=
0.98, p=0.502). 12|y} g E 3 B
FARE ggo s BA3 A4 104 o]
3t oA 717 7t weh w9 Eo)
F7hte A2 Yehdon(OR=1.15,
p=0.050), 114 o]&} 9] H$-E 43
o] 7F 91 tHOR=0.97, p=0.631).

s,

1998'3 AFE 2742 39 FF o
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Table 4. Risk factors for mumps infection - adjusted odds ratio

. contact(-)” contact(+)* no response*
variables . level
OR(95% ClI) p value OR(95% ClI) p value OR(95% ClI) p value
Age <10 years old
age 1.15(0.92-1.45) 0.223 0.95(0.64-1.42) 0.809 1.08(0.85-1.37) 0.537
record' keep 1.00 0.002 1.00 0.446 100 0.005
don’ tkeep 0.36(0.19-0.69) 0.62(0.19-2.10) 2.82(1.36-5.84)*
MMR vaccine two dose 1.00 0.468 1.00 0.002 1.00 0.818
one dose 0.78(0.32-1.87) 10.22(2.92-35.78) 0.78(0.29-2.07)
none 1.42(0.51-3.99) 11.62(1.96-68.96) 0.75(0.22-2.57)
unknown 1.02(0.34-3.05) 6.57(1.04-41.60) 1.15(0.33-4.00)
Age >11 years old
age 1.29(1.13-1.48) <0.001 0.82(0.67-1.01) 0.063 0.94(0.86-1.03) 0.165
MMR vaccine two dose 1.00 0.690 1.00 0487 1.00 0458
one dose 13.06(0.47-2.40) 2.09(0.39-11.14) 0.91(0.38-2.21)
none 0.83(0.35-1.96) 0.97(0.18-5.12) 1.35(0.55-3.31)
unknown 1.19(0.51-2.76) 1.50(0.28-8.17) 0.99(0.41-2.41)

Note: * household contacts, T vaccination record
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