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1. 97 W3 94 HeX

ety ol 2 e wE9 AdTSE ety ol 9% (Plasmodium)
o] Fslel @3t HE, v|F T FAto] FHbE I 1ol |40
2 At g @4 Ao =R, w59l ofvd Y A% (the genus of
Anopheles) 2] &H B717F AMgE Edl debglol ddFe| T E T

AT 12001F0] glom AtgeolA wetyols: fEdte AT

¢

Plasmodium 49 3= QU Y% (Plasimodium falciparum), 2+
A d = (Plasimodium vivax), AL DY = (Plasimodium malariae), W3

DA% (Plasimodium ovale)s 4%&°] Jvh(1). 1=l HL Asol9
ebglol AYAFQ Plasimodium knowlesidl 213 7Fo] o] Alo}
2] Bxp FollA AFE BRI OZN PhnowlesiE APl Al 4
o] 7k&3t o Wolzol A A HATH2).
A AAH o oF 269 7 ool welelol SlAAH T3
a0 omid 3-59 o] wetelor &xprF WAeh A3k 100 — 3007k
AL gle] © Aghe] o3k Algom = Tt
T EE AAE ks dgolnh(3). Heke ok A2AF AlAl A
o]F 1980 duI7HA = Aol AHAH o ZHAaskgl o 1990d o ¥
obx g7t T& FTAHOE vhA] wlo] Frheta Qv wehgof wHAgol
Al F7kstar Qe dRlewe A 2vhst, AEsk siE vhEAQl
DDTE AHE &4 So] F2 72Ha low, 53] 7|5 Wilel| wpet
o] 2t A JelM Hefefolrt Aprdetar e fefuehrt A<l
stolel & 5 Utk (4).
FEluebel A detelobs A 2HY shA (EKR)C, ES(EIE) 3HEA
2>, A 59 o]Fo] ¥ #%e YRR EFRAoR EAMAT(G).
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3] A

il O

B
B

M

9] A 7F2F (Hasegawa) 7F 19103
49 FEvhetel A FRstthr Ao FAme STHAF 670] 11 3l 6
do| @ AF Ao depelol® & wgkoy FAFA D 1909W §-
2 vetel A AEESY Ao® HAusIth(6). dAA g FEY F
o] Aol A&HEAHORE o]lof[N(T7) FFHA F oI ¢ v
oANA W2 Eetefol Sxp7F AYsto] o] Fof tfEt ARFEE I FF
gd=2] AESHASl EA chloroquine % primaquine & X& &3
o] EIHATEE, 9. T F 19639 WY AEPer AF=HAL,
AA ®A 7]7-(World Health Organization, WHO) &} &7 d2fe]o} &=
a4 A A0 = AEstEA AR SR Fraske] 1979d ke o}
AAF A NAoz MEE O 1984 o]5 ZAH QI

a9 19939 FAA QI A7) HH Ao HEF Fold WALl
A Ak ebE]obrt vhAl WA AL (11), o]F FFskel 2000 e

+ 4,1839 2 27t dAske] AHS RAATH(12). o] % AFe] Zhest
EAAMG o ® FFAasttkrt 2005 oAl 7S] AlEske] 20074
2,227 9 B3-& HAT(13). o] F 2008l 2007 thu] Ank o]
2ol AaE BAAR Al Fkshr] AlAbeked 2010 kel 1,772% &
Aokl o] F = AHH 0w A Folvh(Fig 1).
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Figure 1. The annual incidence of malaria in ROK, 1993 — 2012
Data are from reference (4, 13)

i‘l

b
ik

AEE 27|8EH FURE= g SQo T os AR = HAx
ek daks oAgshy] slel debelol f1d Aol fA
% tAEe oudsS Al gtvh(Table 1).

Table 1. Preventive control for malaria in military

Personal Protect Mosquito nets, Screening, Insecticide—soaked
Methods uniform, etc
Larval control Draining or removal of puddle, Insecticide in puddle,
etc
Adult control Space spray, Residual spray
M Ch - ) ) )
453 emo Chloroquine, Primaquine
prophylaxis

Rapid Diagnostic Kit, Evacuation to military

Early Diagnosi ' i
arly D1agnosis hospital , Education

12 : ":r‘*il ki ]_H “:J]r -T]II_



it

skal vt (Fig 2).
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Figure 2. Making
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1997dHE <+ chloroquine(8¢) W 4dY% AA  @3ph3
primaquine (ZF 435 AAZ Z7] & 13
oHiF & A Yo EFF AAdAH-S oz Aty gt

(Fig 3).
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1734 54 bl 4 594 g3 e 3 54 9794 Wi | 13
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R EE L]
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59 A FolA 108 A F Alel(225) F 13] chloroquine
300mg 13-& HEsta vpx e 25 59k o 13] primaquine 15mg 1%
& H&sle AR JPEIJew A A= oF 16,0009 = df
dor oefAl7E FoE AT o]F ety ol Aol FrfEHA
A &Aooz Fo] fgito] Frhste] 2007d = oF 196,000 744 &

sl o5 Ao st 3ed e oR Qs chloroquine U
A e g e7E AAF Frkskdlor, 20109 ER Y SR o
Aol e Wan Ededt ool 58S H4dstux o] f
& AR #AFsEaL chloroquined] H& AAlEE 71 5 — 10€(22F)

M 7 - 108 A5F)E 7F =F%0om Fo 7|75 S30H(20).

depelol YA A HF FolAY FHIYE Be G e o
A g Fooaede] I8E
S HARlA dFo] gelEojol g =
Al AEEE7] ol A9ES gder AEFAXT Kit  (Rapid
Diagnostic test) & X.g3to F7] A »¢-& 31 At (Fig 4). Kit
A A AR AP WEEA] o) = xS Aldeta, Eeld 7
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1. 4 7}

1. A7y 54

2010-2012d FetF &A%k o defejol AA &2 7558 > BT H
Ao, AL 194A 6072 FHAH -2 23.112.8(Mean*
SD)AEE ddE ¥wRE 19-204 69 (0.8%), 21-224 4544
(60.1%), 23=24A4 1769 (23.3%) % 254 o]4F 11989 (15.8%) 22
19-24419] o] 84.2%%AtF(Table 2).

Table 2. Age distribution of malaria cases in military personnel, 2010—2012

Age group No (%) of case
19-20 6 (0.80)
21-22 454 (60.1)
23—24 176 (23.3)
25— 119 (15.8)
Total 755 (100.0)
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2. Ay wetajol B BE

Aol 3 o3fleln wud weelel g F71E AodelA 47179,
FUEALeNN 2400
o o] AgH el 2

A
BrAeloln 6, FAEAANA 29 BARY oY, FHg A9 Ay

A= 309l &lE 3

of, H
da
rO
i)
32
|o
)

A H= AFA 1Y, 18, 331, A8ds 52
Aol A FH G WA

Table 3. Geographical distribution of malaria cases by province, 2010—2012

2010 2011 2012 Total
No (%) No (%) No (%) No (%)

Gyeonggi—do 254(63.5) 148(56.9) 69(72.6) 471(62.4)
Gangwon—do 132(33.0) 93(35.8) 15(15.8) 240(31.8)
Inchon 5(1.3) 15(5.8) 10(10.5)  30(4.0)
Seoul 2(0.5) - - 2(0.3)
Pusan 1(0.3) - - 1(0.D
Gyeongsangnam—do — 1(0.4) 1(1.1) 2(0.3)
Gyeongsangbuk—do 1(0.3) - — 1(0.1)
Jeollanam—do 3(0.8) 2(0.8) - 5(0.7)
Jeollabuk—do 1(0.3) - - 1(0.1)
Chungcheongnam—do 1(0.3) 1(0.4) - 2(0.3)
Total 400 (100.0) 260 (100.0) 95 (100.0) 755 (100.0)
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3. A71'E Zeelof A} ALY

A2 2010-2012d BF 6€0f vhdsialth 3idzte] € 4
DAL EE 69 31.5%(239%), 7€ 19.2%(145%), 54 18.3%(138

H), 8¢ 123%(93%) <=oldlth 2010959 A+ A=A
71.8%(287'8)7F 59 (86™), 6¥(128%), 7H(73%)o] A},

2011dx9 A AAgAe) 68.5%(178%) 7 64 (87%), 74 (54%),
8€ (374 o st 2012959 A% AASAS 76.8%7F 5¢¥
59) e AT deke o) v

4€) o= AAEALS] 9

(167), 6¥(23%), 74(18%), 84 (15

MEZ1E] 2571104~ 9% (75) 7} A5

tH(Table 4).

Table 4. Monthly incidence of malaria cases, 2010—2012

2010 2011 2012 Total

No (%) No (%) No (%) No (%)
Jan - 1 (0.4) - 1 (0.D
Feb 1 (0.3) 1 (0.4) - 2 (0.3)
Mar 2 (0.5) 1 (0.4) 1 (1.1 4 (0.5)
Apr 20 (5.0 14 (56.4) 3 (3.2) 37 (4.9)
May 86 (21.5) 36 (13.8) 16 (16.8) 138 (18.3)
Jun 128 (32.0) 87 (33.5) 23 (24.2) 238 (31.5)
Jul 73 (18.3) 54 (20.8) 18 (18.9) 145 (19.2)
Aug 40 (10.0) 37 (14.2) 16 (16.8) 93 (12.3)
Sep 36 (9.0) 15 (5.8) 15 (15.8) 66 (8.7)
Oct 10 (2.5) 8 (3.1) 3 (3.2) 21 (2.8)
Nov 3 (0.8) 4 (1.5) - 7 (0.9
Dec 1 (0.3) 2 (0.8) - 3 (0.4)
Total 400 (100.0) 260 (100.0) 95 (100.0) 755 (100.0)
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2010 — 2012d% 5 — 649 Hy 3 A5+ 12571(49.8%) &=,
2007 ~ 20094 B+t 8271 (28.2%) tin] 152% =kt 2010 ~ 2011
29 AHQ 74 olF F45] Zasda, 20124

doll&= chloroquine
& ARz Wy FUF AARE 74 o]% etstAl Frasivh
2007 — 200939+ chloroquine
8d7kA @ wepg]ol WhA ATt FUksklvH(Fig 5).

« 150
o
-% Chlroquine medication (2010 ~)
& 100
—
o
2 50
0
cC O = = > ¢ = o o = > v
T O © > Y o o
S Ps<a<s=2"2480 2z a0

3 years average(2007-2009) =¢=2010 ~#=2011 ~*—2012

Figure 5. Monthly malaria incidence in military personnel

in 3 years average (2007—2009), and 2010—-2012
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7554 9

A=d

detelop ghatEe] iE
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=3

(Soldiers) 6158 (81.5%), A4+ (Non—commissioned officer, NCO)
939 (12.3%), i (Officers) 46 (6.1%), ¥FY 198 (0.1%) +°]%]

tH(Table 5).

Table 5. Incidence of malaria by military status, 2010—2012

2010 2011 2012 Total
No (%) No (%) No (%) No (%)
Soldiers 321 (80.3) 222 (85.4) 72 (75.8) 615 (81.5)
NCOs 52 (13.0) 24 (9.2) 17 (17.9) 93 (12.3)
Officers 27 (6.8) 14 (5.4) 5 (5.3 46 (6.1)
Civilian
- - 1 (1.1 1 (0.1)
worker
Total 400 (100.0) 260 (100.0) 95 (100.0) 755 (100.0)

25



A ¥+ o] 5% (Private) 118 (1.5%), 44 (Private 1° class)
50 (6.6%), 4" (Corporal) 3997 (52.8%), W7 (Sergeant) 1533
(20.3%), sFAF(Staff sergeant) 558 (7.3%), =A}(Sergeant 1° class)
34 (3.5%), 91 (1* Lieutenant) 37'8 (4.9%) <=olSltt(Table 6).

Table 6. Incidence of malaria by military rank, 2010—2012

2010 2011 2012 Total
No (%) No (%) No (%) No (%)
Trainee 2 (0.5) — — 2 (0.3)
Private 4 (1.0) 5(1.9) 2 (2.1 11 15
Pri
Soldiers 1;1.V§1;ess 23 (5.8) 21 (81  6(63) 5066

Corporal 204 (51.0) 151 (58.1) 44 (46.3) 399 (628)
Sergeant 88 (22.0) 45 (17.3) 20 (21.1) 153(203

Staff 2 (6.5 17 (6.5) 12 (12.6) 55 (7.3)
sergeant
Sergeant oo 55y 727 5(53) 34 (45)
1%, class
NCOs Mast
aster 3 (0.8) - - 3 (0.4)
sergeant
Sergeant - o - - 1(0.1)
major
Cadet 1 (0.3) — — 1 (0.1)
Second
Lioutenant 1 (0.3) 1 (0.1)
Officers FHirst
Li ; 22 (5.b) 11 (4.2) 4 (4.2) 37 (4.9)
Captain 3 (0.8) 1 (0.4) 1 (1.D 5 (0.7)
Major — 1 (0.4) — 1 (0.1)
Civilian worker — — 1 (1.1) 1 (0.1)
Total 400(100.0) 260(100.0) 95(100.0) 755(1000)
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5. &% AXE &x ¢ A%}

7557 8] detglol #xF F 2oy HA E H|F
P Row oy <lde 3311H(43.8%) Ao olF
2719l FEA7]E R QY
P QA2 449 (5.8%)Heldrt. A = wF

o] 9l A= 4069 (53.8%) ] At (Table 7.).

ri

2879 (38%), H]

A ) 252

webelo} 7]
FEA 27
9o 2 2

Table 7. Military service area of malaria cases, 2010—-2012

No (%) of case

Patients who had served during biting season in the DMZ
Patients who had served during non—biting season in the DMZ

Patients who had not served in the DMZ

Non—response

287 (38.0)
44 (5.8)
406 (53.8)

18 (2.4)

Total

27

755 (100.0)



6. 918 - FANY A 712 ©E R TARE

et ol AAGAS] 80.3%(6067) 0] SPA Ao L3R oA,
AN A 14.7%(111%), BT A L 3.6%(278) ] HA8sH3]

oh 2011 =ofwk 1198 (1.5%) o] Aol A B3I Th(Table 8).

Table 8. Incidence of malaria cases by regional groups, 2010—2012

2010 2011 2012 Total

No (%) No (%) No (%) No (%)
High—Risk region - 11 (4.2) - 11 (1.5)
Risk region 320 800 21319 73 (76.8) 606 (80.3)

Potential risk region 65 (16.3) 27(10.4) 19 (20.0)0 111 (14.7)
Non—risk region 15 (3.8) 9 (3.5) 3 (3.2) 27 (3.6)

Total 400 1000) 260 1000) 95 (1000O) 755 (100.0)
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7. g A9

o,

Zhzbgjob gkxle] W o3t 5 WHolA wxdgd T HALE B
SHR7A] s (Zzh S 201097 2011de)= 49, 20129
5ol A 4, FAYIAYL 35 ~ 54, H] YIAAY

1~ 1742 A=A (Table 9).

flo

Table 9. The day required to diagnosis by regional groups, 2010—2012

2010 2011 2012
days days days
Total 4 4 5
High—Risk
— 3
region
Risk region 4 4 4
Potential risk
4 3.0 5
region
Non-risk
4 1 17
region
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8. &etelol &A A8 E
2010-2012¢1 A9 - FASIE A9 A8 wetejol dxbe] %

AE> 2010d 215.8(320%), 2011 158 (213%), 20129

5
741(73%) o2 FAF g FAlOIH T 7|3t F4k Wkl fxf A
E< 20109 15.7(5597), 20114 6.4(2317), 20124 5.3(193)

o7 744 tH(Table 10).

Table 10. Malaria incidence rate of military personnel and civilians, 2010—2012

2010 2011 2012
Military
215.8 158.5 74.1
Personnel
95% CL1804,2226) (95%CL1440,185.1) (95% CIL 59.8,91.0)
Patients
Civilian 15.7 6.4 5.3

Patients  (95% ClI. 14.5,17.1) (95% Cl1.5.6,7.2) (95% Cl1.4.6,6.1)

"Numbers are an incidence rate per 100,000 person(number of

malaria case)
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9. ZEtElo} oA Al HE&&

2010—2012d #gw whepe]ol ghare] @efe|of oA ofAl H&
&2 18w 121 A9k 634 5 chloroquine, primaquine
TEA ofAl BAF AR AAIE] wel AR eR HE9 1AL 667

(10%) A}, EqRAo =z Z83 QY2 2447 (38%)o|dal, ofdl

ol

EgotA] o> 9> 324" (51%) otk H&eA Eud dd

B9 AAE o)A WA AL 255 (79%) 0] tH(Table 11).

Table 11. Compliance of military personnel patients to chemoprophylaxis, 2010 — 2012

Year
Total
Status of 2010 2011 2012
chemo—
prophylaxis No. of No. of No. of No. of
patients (%) patients(%) patients(%) patients(%)
Regular? 40(12) 20(09) 6(8) 66(10)
Irregular® 110(33) 93(42) 40(51) 244 (38)
None® 183(55) 109(49) 32(41) 324 (51)
—Before .
d 147(80) 88(81) 20(63) 255(79)
schedule
Total 334 (100) 222(100) 78(100) 634 (100)

Of the 755 military personnel patients during 2010—2012, those
answered the survey are included in this table.

“Regular administration of both drugs.
MTrregular administration of either of the drugs.
‘Chemoprophylaxis was not performed for this group.

dFebuary - June
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10. <5 SIXE 71 %3 AHE

2010-2012¢ A3 Tefeol 2 5 &F A H WS

Z 5y S 93 i YE (1769, 86%), Letgol s AWE
(24678, 90%) > AR = v Al Al oA E=UA|NE o=

FAACRE FosA = oty gl A% JIFAVE Aegd 5 &
21159, 42%), 571 719A 5§ =3 AHE(220, 69%)> A=
T AR A A A WA|NE ol FAIF R {oskA] o

oFt}(Table 12).
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Table 12. Personal protection rate by military service area

Served in the Not served in

DMZ the DMZ Frvaue
Sj;gﬁf;) sodked n=271 n = 236 0.574
Yes 115(42) 106 (45)
No 156(58) 130(55)
Lower sleeves (%) n = 203 n =191 0.289
Yes 175(86) 161(84)
No 28(14) 30(16)
ﬁiiléiit;gs(%) of n =317 n = 249 0.322
Yes 220(69) 175(70)
No 97(31) 74(30)
Education (%) n=272 n =235 0.197
Yes 246 (90) 204 (87)
No 26(10) 31(13)

Of the 755 military personnel patients during 2010—-2012, those
answered the survey are included in this table.

*Chi—square test was used.
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Figure 6. Geographical distribution of malaria cases before
and after enlistment, 2010—2012
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Abstract

A Study on Epidemiological Characteristics and
Spatial Analysis of Malaria Incidence

in Korean Armed Forces

Hongsang Oh
The Graduate School of Public Health

Seoul National University

Background : Vivax malaria was an endemic disease in the Republic
of Korea(ROK) for many centuries and ROK has been free from
malaria since the mid—1980s due to the National Malaria
Eradication Program. However malaria has reoccurred and spread
rapidly in areas adjacent to the Demilitarized Zone (DMZ) since its
re—emergence in 1993. Nearly all transmission has been attributed
to exposure in northern Gyeonggi, Gangwon Provinces, and In—
choen city near the DMZ, where large numbers of ROK military
personnel are deployed . Vivax malaria infection is an important

health concern in military.

Objectives : In this study, descriptive analysis of malaria patients in
military was performed and the malaria incidence rate was
compared between military personnel and civilians . Spatial analysis

of distribution of malaria cases was performed.
48



Methods : The research subjects are 755 malaria patients in
military during 2010 2012. The malaria incidence rate between
military personnel and civilians who were stationed in malaria risk

area and potential risk area was compared.

Results : The incidence rate of malaria infection 1n military
personnel was about 13 ~ 25 times higher than that of civilians
living in the same area during 2010 — 2012. Malaria mapping
showed its occupational characteristics of patients located along the
DMZ. Nothern Gyeonngi, Gangwon province and In—cheon city
showed high incidence rates, however the distribution is on

decrease without expansion.

Conclusions : The incidence rate of malaria infection in military is
decreasing due to mass chemoprophylaxis and malaria reduction
program of military. Considering local transmission in South Korea,
as the malaria incidence rate of military continuously decreases,
local transmission to community will decrease. Therefore, malaria
reduction program in military should be strengthened to prevent
spreading of malaria in risk areas such as northern Gyeonggl

province, and In—choen city.

Keywords: military, malaria, incidence, spatial analysis

Student Number: 2011—-23866
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