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Influence of Military Service on Tetanus
Antibody Titer in Korean Adults

Jong Whan Shin, M.D., Jin Joo Kim, M.D.}, Joong
Sik Jeong, M.D., Kyoung Jun Song, M.D., Jin Seong
Cho, M.D.

Purpose: Most Korean veterans receive a tetanus immu-
nization as part of military service. Both tetanus toxoid and
immunoglobulin are given to injured patients that present to
the emergency department, regardless of their tetanus anti-
body titer and history of military service. The goal of this
study was to determine the tetanus antibody titer and histo-
ry of military service among patients presenting to the
emergency room.

Methods: Seven hundred and seventy patients visited the
emergency department after an injury from April 2008 to June
2009. The samples obtained were tested using a Tetanus
Immunoglobulin G ELISA (enzyme-linked immunosorbent
assay) method. The tetanus antibody titer was analyzed
according to time, five years after entrance into military ser-
vice and also between veterans and nonveterans.

Results: Subjects that had safe antibody titers that were
protective against tetanus up to 20 years after entrance into
military accounted for 60%. Those with a history of military
service were more likely to have protective antibody levels
(=0.1 IU/ml, odds ratio 2.41, 95% CI 1.613-3.596) and
mean antibody titers (p<0.001). In the subjects between 20
and 45 years of age those with a history of military service
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were more likely to have statistically significant antibody
titers. In addition, male veterans were more likely to have
significant antibody titers compared to the males and
females that were not veterans (p=0.015 and p<0.001);
however, there were no significant differences between the
males and females that were not veterans.

Conclusion: The results of this study showed that until
about 20 years after entrance into military service, 60% of
the subjects had protective tetanus antibody titers. The his-
tory of military service influenced tetanus antibody titers
until about 45 years of age.
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Fig. 1. Study protocol.
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Fig. 2. Study written consent.
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4[ Excluded subjects 48 J
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[Male Nonveterans 135] [Female Nonveterans 269J

Fig. 3. Schematic of study category.
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Fig. 4. Number of subjects according to military service and 5 year age interval.
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Fig. 5. Percentage of subjects who have safe tetanus antibody titer according to 5 year interval after military service.
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Table 1. Comparison of subjects who have safe tetanus antibody titer according to military service and age.

Tetanus antibody titer, N (%) OR
Age Veterans p-value*
=0.11U/ml <0.11U/ml (95% CI)
20~25 Yes 41 (95.4) 2(4.7)
No 147 (86.5)\ 23 (13.5)
26~30 Yes 68 (80.0) 17 (20.0)
No 29 (67.4) 14 (32.6)
31~35 Yes 39 (70.9) 16 (29.1)
No 12 (44.4) 15 (55.6)
36~40 Yes 25 (69.4) 11 (30.6)
No 12 (41.4) 17 (58.6)
41~45 Yes 5(27.8) 13(72.2)
No 1(9.0) 10 (90.9) 2.41 (1.613-3.596) <0.001
46~50 Yes 5(22.7) 17 (77.3)
No 5(20.0) 20 (80.0)
51~55 Yes 1(6.7) 14 (93.3)
No 2(7.4) 25 (92.6)
56~60 Yes 8(34.8) 15 (65.2)
No 6(21.4) 22 (78.6)
60~ Yes 7(33.3) 14 (66.7)
No 6 (13.6) 38 (86.4)
OR: odds Ratio, Cl: confidence interval.
* Calcuated by Cochran-Mantel-Haenszel test.
Table 2. Comparison of tetanus antibody titer between veterans and nonveterans according to 5 year interval.
Tetanus antibody titer, Median (IQR) (I1U/ml)
p-value
Veterans Nonveterans
20~25 1.609 (0.319-3.035) 0.352 (0.175-0.531) <0.001*
26~30 0.423 (0.136-1.730) 0.188 (0.083-0.409) 0.002*
31~35 0.223 (0.091-0.782) 0.083 (0.051-0.188) 0.005*
36~40 0.178 (0.068-0.419) 0.084 (0.063-0.139) 0.037*
41~45 0.071 (0.064-0.194) 0.054 (0.031-0.066) 0.027*
46~50 0.063 (0.047-0.086) 0.051 (0.033-0.070) 0.129
51~55 0.069 (0.047-0.086) 0.057 (0.043-0.073) 0.498
56~60 0.086 (0.056-0.134) 0.053 (0.043-0.092) 0.116
61~ 0.087 (0.068-0.115) 0.056 (0.044-0.087) 0.011*

IQR: interquartile range, |U: international Unit.
* p<0.05.



\l
(00]
o
o
i
)
i

BIXI A 21 2 JI1E 2010

Slth. Breslow—Day test’d p=0.915%2 2z} 97 oA
T A} A kel Aol wiszsitt. ¥F odds ratio
= 2.41(95% confidence interval 1.613—3.596) ] 3t}
(Table 1).
B FA TSRS 54
p#ke] 0.05v] o= FA 4
S55MI7HA = BAIH o7 Afo 1

Ur 14 FZro| A = 454714
7 ou]E 7Lt} 464 oA
HolA] o9kth(Table 2).

0|2 O Rtete| H| il

)

AA hgas 22 J4, 7 2 g, o v AR
= 3|

Aze A% a4 @A "k 20073 Lee 57¢] o 4
s oA 1996WHE 2005E7HA] FaFH o7 xAMS
Hhof| k2 547 9] wdF 7 b s o) F
157 (27.8%) 0] Abdsteltty B skt AARAZ T
o q vld dEst= AFY A w2w odFe A A
7;]]%4 o7 21:]- ;<41:7} H.T’_Q o) 014_ A]x-]] %}}\g ;_].;(}

509kl A 1004 Hell o] 2 Ao R FAHsa Y. ¢
aﬂra}&} Zh7kole] 9l AR 2006l 1174, 2008
el 1239o] Bttt HauH Y. o] & g o s
Sy AA ST A ES Ay Eyel B
St AR 84 F43 5 gl

o

l

4E
S o7

e 3E A o 7F SdekE BA e A Al 5 bl 20040 AQ1E spFF wiAlo] Al o] IRk o
Zpol7b A AR AR A E ke 7 2 A I AR FTS Ads] o] dA7kA A AFS I
b, 8 g ARe) 3 v o) ko] s F A 97k A} ol Jrists FHPAFEANA tiat 2 FH oA IF
o7} FATAcE fFoA AU} (p=0.015, EaolEE AFshe Aol it S SholEs
p<0.001), * " dFApe} o v oj 2} Abo]ofl= {2 % SEtetell A 1974 A-&-3helo] 1975dFH wojel &
zko] 7F glgl Tk (Table 3). o] tatE Fd A Yasks A A FdHARE
A dEHor HAFEsHA =AU H7 3 e FAFY|
10 mlE 207849 9A-F M-S Fasth HZLol= 17
&l ¥ 0.5 ml 138 35 WAls Tt vk sdlelA
AR BHE FaolE7E 7 Yl ERA AEE Al
FEE FEvEelA 27 Ao EREo] A7t ZehA] oF 35\ AE Awtort I ool mhdE Al A
A w7t Ha gl Arolr oHFo R ¢hids] o T2 AWtk A5 FE F7F elslth ARk A A
ol 7hed Ao w delA . fEvheks 19554 Fol A B T o Aot 36 0]’%"1 Ao A Qb
of FFE clgFol ARE o, 1958 E%E FAR @ FAF A A7hE A PR LA B g Sk
A904 DPTHA 44t 2 ezigo] BAH O o2 o] o|7} 545 HAust 4osts AT wolx 3o
ol ka1, 1982158l % DPT WAL gt opd4Fo]l ol ulg #7F 2A/} A g dhrka 2o,
AL glo] ARtA o g g Ao f3e LAES SEvet FoelA I B EE Ut R St
thoHZ Aol dad A SAlCA 9 AF APAFAL, BT FRALA o] FojX 1 o
F HARA7} 2000 ol F vid 10 Wel® BAs, A R Adolet AL B BAR 34
10%F B9 #x A EL 0.0290] gl dd dap T TS oA Esta, JiIA R 7], 947 59
= AP A= 20060l 1 0] Rag sk Abdskatet o e 34T e T ANEES Seke Ak 9l
Buska Qe @A sdE 49 Aae ARA AL oh. B A7 3AF Aol A AN vhEE 87% 7 1
W glo] A AAY R gilE = B AR ZollA ozl SHEE AT ES WA T AT
Age BAaL NS HAs ole Aotk whebA 9 S W2 ARbP AL 91.3% 7} 3HdE FAAHAFNA A
o] S A dxre] Aol Ay dalekA ke o7 gAY
H S A A Folu ARE X WA Ho] 44 Kim 5" A58 943 A d7te] dis ol =
o] ZEH T APGe] o2 Hi F50] X dd B Aol Al el A B SAE AF B AL A S
Table 3. Comparison of tetanus antibody titer according to military status and sex.
Type, median (IQR)
p-vaue’
Male veterans Male nonveterans* Female nonveterans’
Tetanus antibody titer (1U/ml) 0.203 (0.072-0.834)  0.175 (0.057-0.407) 0.109 (0.056-0.360) <0.001

IQR: interquartile range.

* p= 0.015 between male veterans vs male nonveterans.
 p< 0.001 between male veterans vs female nonveterans.
T Calculated by Kruskal-Wallis test.
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