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Mumps Transmission Control Status and Inapparent Infection Rate among Middle and
High School Students during the 2007-2008 Mumps Outbreak in Daegu
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Objectives : This study was performed to investigate the
mumps transmission control status and inapparent infection
rate among middle and high school students in Daegu City

during a mumps outbreak.
Methods :

isolated mumps case.

Nine schools (two middle schools and seven
high schools), which reported a number of mumps cases
between 2007 and 2008 were selected for investigation.
During March-May 2008, a standard questionnaire was
distributed to gather information about case identification,
instructed isolation measure, isolation status of mumps
cases and related factors, and outdoor activities of non-
Inapparent infection rate was
estimated by serum mumps IgM and IgG antibodies status

Korea Center for Disease Control and Prevention”

Among the 327 mumps cases
questionnaire, 131 cases (40.1%) were considered as
isolated and the isolation rates were significantly different

identified by the

among schools, grades, and gender. Of the non-isolated

strategy.

and self-reported mumps symptoms in three of the nine

schools.
Results :

o

Among 2,560 respondents, more than half of
students answered that they did not receive instructions in
mumps transmission control measures during the outbreak.

cases, 88.3% continued attending school.
mumps infection rates were between 56.3% and 70.2%.

Mumps transmission control was
inadequate to control the mumps outbreak. Although high
inapparent infection rate would mitigate the transmission
control effect of case isolation, this measure is fundamental
for infection control. The reasons of this inadequate status
need to be explored to develop an effective intervention

Conclusions :

Key words : Mumps,
control, Patient isolation

Inapparent
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Table 1. Mumps attack rates by schools, Daegu, 2007-2008 (N=2,646)

Boys Girls Total
School  Grade® No.of No.of  Attack No.of No. of Attack  No.of No.of  Attack
subjects mumps - rate subjects DS ke subjects mumps - rate
cases' (%) cases cases (%)
Survey T*
A H 201 33 164 236 9 38 437 42 96
B H 464 54 116 464 54 116
C H 123 25 203 225 16 71 348 41 118
D H 113 40 354 264 6 23 377 46 122
E M 269 49 182 242 24 99 511 73 143
F H 317 80 252 317 80 252
Subtotal 1487 281 189 967 55 57 2454 336 137
Survey ¢ G H 98 8 82 98 8 82
H M 63 12 190 63 12 190
1 H 31 11 355 31 11 355
Subtotal 192 31 151 192 31 16.1
Total 1679 312 186 97 55 57 2646 367 139
" H: high school; M: middle school, fCases which experienced mumps symptoms during January 2007 to March 2008,
Survey T : students of all classes in a specific grade were surveyed by questionnaire only, $Survey T : students of some
classes in a specific grade were surveyed by questionnaire and serum mumps antibody test.
Table 2. Experiences and knowledges related to mumps transmission by case status
Cases’ Non-cases Total
Questions Responses p-value
% (WNT) %o (WNT) % (WNT)
Have you seen the mumps patient around you?
Yes 932 (3417366) 736 (16732274) <0001 762 (2014/2640)
No 68  (251366) 264 (601/2274) 238 (626/2,640)
Have you been in contact® with mumps patient
in 2007-2008 year?
Yes 604 (215/356) 236 (5262231) <0001 286 (741/2,587)
No 396 (141/356) 764 (1,705/2231) 714 (1846/2587)
Have you been instructed about how to prevent
transmitting the disease when you get a mumps
symptoms?
Yes 595 (216/363) 433 (9782260) <0001 455 (1,1952623)
No 405 (147/363) 567 (1282/2.260) 545 (14292623)
Where did you get that instruction?
School 903 (176/195) 9.1 (871/879) <0001% 975 (1047/1074)
Community health center 10 (2/195) 02 (2/879) 04 (4/1074)
Clinic or hospital 82 (16/195) 02 (2879) 17 (18/1074)
Others 05 (1/195) 05 (4/879) 05 (5/1074)
Do you know how many days to stay isolated
are required to stop the transmission after onset
of mumps symptoms?
Isolation is not necessary 34 (133361) 34 (7512233) 0256 34 (88/259%4)
1- 6days 08  (2361) 09 (192233) 08 (21/2594)
7-10 days 44 (23361) 41 (912233) 44 (1142594)
Over 11 days 19 (7361) 13 (292233) 14 (36/2594)
Until the symptoms are in remission 875  (316/361) 904 (2019/2233) 900 (2335259%)

" Cases which experienced mumps symptoms during January 2007 to March 2008, T Various number of respondents, *Talk,

shake hands, near sitting, $p-value by log likelihood test.
36.5%0190 0.1, ShAE 2= FE A 0]
21.7%, 1514401 78 3%°] 1T (Table 1).
iﬂﬂ o T(_)? 13.9%9% ]MJ— —1—/‘]' I
I 0o W EE 2 137%, 161%% &
Aoz 18 2}01 7} Q19T (p=0343).
w7 B E Y e 8.2%-
35 5% Eﬁlﬁ 2.2 o3k 2fo] 7} 9IS
T} (p<0.001).
WS W E186%)°] o9y T
BEGI%)ET AN CE FoeHA =

kAL (p<0.001), T84 W E2 14.8%

85/574)F., 1153 9] 13.6% (282/2.072)
S} o) gt Ao 7k ST (p=0462).
Z?S]— q:]?sl o]ﬁ MMR q]ﬁ}x%z 1_r
250l 50.8% (1,57612.618)7} 71
L}Xl U E} Sabd 1, 38.6% (1.010/
HEL ukx] okgihy oot
16% (42/2,618)7} o ¥4 %
koL %‘?} sHoitt. o i EAF 427
d EA2 §-3717k1 2007 o] % el

O

HOHEQL'
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Table 3. Symptoms, method of care and disease contact history in mumps cases* (N=367) oq] LS Whz] oko 7o) B¢ vy
Variables % (") £ 137% (35612601 K.t} 3-2] 317 =9k
Symptoms (P— 010) (3£l A A BHA] o)
Painful swelling over parotid gland area 749 (275/367)
Painful swelling over submandibular area 586 (215/367)
Fever 275 (101/367) 2.2 ¥xt B FY 9l Mo
Headache 360 (132/367) ' o
Myalgia 150 (55/367) 2] W
Loss of appetite 322 (118/367)
Vomiting 87 (32/367) 277 8 A& A8y} Ayl &3
Pain in scrotal area (boy) 30 (11312) 1l oL "

Method of care L Table 29} %q S219] 762%7F 9]
Outpatient care 81.1 (296/365) Jan=] 5712 B Aol olrlT 3103
Tnpatient care 44 (16/365) AN =7 Ak 2 Aol M_E}L 331
Nocare 145 (53/365) 1, 286%7F 24 dAket A&} o

Contact history within one month prior to symptoms onset* PR
Never 347 (125/360) T, 717k0] 971) & Ao] Jlrta & 0}0
Friends in school 567 (204/360) T, o o) B 7
Friends in private academic institute 47 (17/360) E]» X}A 4. 5%7]- 7% lj/] oﬂ é %a E
Faniy e o (150 o S Al 451914 ek e

ers .
TO-HFO Ado 5o G9-O°
* Cases which experienced mumps symptoms during January 2007 to March 2008, ' Various number of respondents, A 73 B ] Oir/]-']— ]- E]— 'u_j_:f =
*Multiple choices are possible. dholtly Suke} 45599 tf e &ty
. . . . 0. O nlolk fez] X
Table 4. Self-isolation rates among mumps cases* by various characteristics (N=327) oA w&& Wttty stk £ §
4 A E 3}z ;H&E' o] B
Variables % (nf/N%) p-value$ } —:r'Lciﬂ 1 Eo}]%] b }‘ | ] }:‘LL
of] wlste] FeletAl 33k S (p<0.001), A
School - survey | o
A (Apr20071) 33 824) <0001 gy p8S Wkt Sk Al |
B (Jun2007) 698 (37/53) 45 90 =0}
C (May 2007) 440 (11/25) 2l 8HA| 3 2k THp<0.001)(Table 2). ©]
D (Apr2007) 163 (7/43) @ = zZA} T ZA} Aol o] #fol7
D Goran 0 oHe 2 1k 2] Dol ol
o Char 207 463 (37/80) it Gl 41 e EAY At
chool - survey [T HLO. 05 _0_“_7:/\ ]
G (Jan2008) 375 38) NA! A& AT A2 Sl Alebd
H 2008 ar e WA 7 00% 7V Bk, 102"
o ol 58 4ol 4dseol 9.0, Ae)
Middle school 265 (22/83) 0.004 16 oLl B o1
High school 447 (109/244) 7]- =1 E}J——V- [¢) l:l?l— 6—1 g ] 34%0] ME}
Sex able 2).
Boys 433 (122/282) 0003 (T )
Girls 200 (9/45)
Being instructed about transmission control measure of mumps = o] =A ]. U
Never 405 (55/131) 0.890 5 jial E&Il-—l o0, IIJ-L od, dg
Ever 397 (77/194) _ﬂ_,cl_“—_jl
Place where mumps control measures are instructed
School 386 (61/158) 0379 H 3 o o] 1
Community health center 00 o) =712 $k7} 36778 7k 7] Hol A
Clc i W@ ol 3 498 el
ers [
Recog]nizeddays to stay isolated o0 &0 - AR 9\;\57_ Fﬁ E’;O] %H"]‘ O}‘:z ZA8 A
Isolation is not necessary . - 34 —5]_ 3 g ] 58.6% i =) ;XHE u].o]-r/]_ o
1- 6days 00 012) T MR
7-10 days 316 (6/19) 3 E=0] 9)ole skl Ut siat 7k
Over 11 days 400 5) ] ;jM Eﬁ _‘j ];) ]’ ]_1,
Until the symptoms are remission 397 (114/287) Eﬂ 3.0%° ] ME]'. = 71 Ij/] §]—X]—J 81.1%—
Method of Care 19 AR ke
Outpatient 392 (103/263) 0.797 kR ‘4 = ﬂ ]H x] XL, 44%
Inpatient 357 (5/14) Cl):]%i] —‘E—'—% ]?'_}9\}]:1;]-—7— 6‘]-%]\-9—131’ 145%7]-
None 438 (21/48) == ubal oLok o rLs10d
Mumps contact history within 1 month prior to symptoms onset ]JEJ-T—:" E‘:Z] u‘sMr/}‘—ﬂ o H 0}‘/%]:]' (Table
Never 469 (53/113) 0064 L olo a2 Pro o
KRy Sh= olslod =
Total 40.1 (131327 t] 2640] 23 AEA o 719830
* Cases which experienced mumps symptoms during January 2007 to March 2008, "n : number of isolated mumps in relevant Eﬂ s 261U§ ° ;ﬂ%né O] %7 % > 3U§ ﬂ ;ﬂ%
variable, *N : number of mumps cases in relevant variable,* p-value by chi-square test, ' Period when the largest number of 1:8] o] 73 oﬂﬂ 11:3] 9] 2 E}ug o] ?:]' 554_ /‘xj o‘:ﬂ' o]
cases was developed during outbreak in relevant school, "p-value by log likelihood test. o) E]— =
A

HEAE 178(405%)01 R EF. 2007 0] % STk 2007 ©]F MMR o' 54}
W A AEEL 0%-12% Bo] o A HHEE 353% (6/17)F 2007 ©]

B 8249 653%7}F B8 FAF
A g Hof g B2 EAe) 53t
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Figure 1. Number of isolated and non-isolated mumps cases* during epidemic period (N=275).

" Cases which experienced mumps symptoms during January 2007 to March 2008.

ZAdo] glrka Sekalel 1, o] 567%7}
gt oA AEsgithal skl o, g
@7%) = H@dI%)NA A& B e
ATt EAE Sl W] st A
o &A% g9} HEs Ao] gtk
S EAE b= AA A4 347%
0]t} (Table 3).
4. 272 X9 djs 9 IR
Foro] HHzt

EA 2] 82} 3674 7H-v] 327 0] EA
2] 73717 59k S5 thsto] S8t
ot} A oA Aols “Ag] EAT
A o] == 131 07 BAE 4 A
§& 40.1%0] 9tk S A7 g MY
63%-69 8%01%1 oM, ZA T oA+
WHEE {23k 2ko] 7k 1S THp<0.001).
B7 1?4 A A &L TP 158
Ao frofstAl =9koH, oS R ot
ol A] 5] 81| Gk} (Table d).

A2 At 1§ A%, EAY AR
U F5, i e g d B A
g 879 &4 A3t Aol 9l
1T} (Table 4).

ﬂ' rlr

B8 48242 g3 Hmonth)S
Aol 7198 275 & € A &

Ao} )z et HEete] B e
2 Uehlslth (Figure 1). 2712 247}
7}75} uJ—o] ulz\g 3k 20074 3_9 1 H H 20074
69 Afo] o] A A2 &L 50.0%, 36.5%,
422%, 41 4% FA X OF F2]3t Aol
7F At (p=0070). 5, A} 13} & %

Abe el A S SAb7E H o 2 g st
A AI717F 2007 B2} 2008 12 i =3
wou BAE & A&l o
2ol 7k A5t (p=0.542).

5, H|AE] 2749 ¥1te] TF Ud

A £ A= 1967 o] AT
B8] 54717 53 GE U7t shel
A o] Fol et S A7} 56195 7}

T ston, 79 ook SEe A
189%°19lth o158 2 &5 Y82
ZA"0] 883% % 74 wokon o
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Table 5. Activities among non-isolated mumps
cases* (N=196)

Variables % (/N)

Non-isolated days

1-2 days 56.1 (110/196)

3-6 days 250 (49/196)

Over 7 days 189 (37/196)
Specific activities

Attending school 883 (173/196)

Attending private academic institution 189 (37/196)

Participating outdoor activities 179 (35/196)

Attending religious ceremony 46 (9/196)

Other 05 (1/196)

* Cases which experienced mumps symptoms from January
2007 to March 2008.

Table 6. Composition of subjects by mumps case definitions in survey 1T (N=160)

Mumps
Mumps Mumps  IgG Abtiters ~ No.of Apparent  Inapparent Total Inapparent Total
symptoms  IgMAb  over 10000  subjects cases’ cases [T cases [T cases [[¥  cases [
mlU/mL
Positive Positive Positive 2 \% % \
Negative 2 v \% \
Negative Positive 5 \% \ \
Negative 5 v \% \
Negative ~ Positive Positive 10 \ % \ \Y
Negative 8 \% \% \% \%
Negative Positive 15 \ \
Negative 113
Sum 160 14 18 32 33 47

* Cases which experienced mumps symptoms during December 2007 to March 2008, *Cases of serum mumps IgM antibody
positive or equivocal without mumps symptoms, * Apparent cases + Inapparent cases [ ,* Inapparent cases I or cases of
serum mumps IgG antibody titers over 10,000 mIU/mL without mumps symptoms, ' Apparent cases + Inapparent cases 1 .
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