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Abstract
Background: Most trauma patients visit the hospital via the emergency department. They are at high risk for
tetanus infection because many trauma patients are wounded. Tetanus immunity in the Korean population has
been revealed to be decreased in age groups over 20 years old. It is important for emergency physicians to
vaccinate patients with the tetanus booster in wound management.
Methods: Questionnaires were sent to the directors of the emergency departments of resident training hospitals
certified by the Korean Society of Emergency Medicine.
Results: Two thirds of the emergency department directors surveyed reported applying tetanus prophylaxis
guidelines to more than 80% of wounded patients. However, about 45% of clinicians in the emergency
departments considered giving less than half of the wounded patient tetanus booster vaccinations, and there were
no distinct differences in tetanus booster vaccination rates among different age groups. Most emergency physicians
are familiar with tetanus prophylaxis guidelines for wound management. However, more than half of the
emergency department directors reported that the major reason for not considering tetanus-diphtheria vaccination
was due to assumptions that patients already had tetanus immunity.
Conclusion: Attitude changes should be encouraged among emergency physicians regarding tetanus prophylaxis.
As emergency physicians are frequently confronted with patients that are at a high risk for tetanus infection in
emergency situations, they need to be more informed regarding tetanus immunity epidemiology and encouraged
to administer tetanus booster vaccines.
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Background
The incidence of tetanus has been decreasing due to widespread use of the tetanus vaccine. Although the incidence
of tetanus is low in developed countries, the worldwide incidence of tetanus is 1 million cases per year and the mortality rate is between 20% and 45% [1].
In South Korea, childhood immunization for tetanus began in 1954; the tetanus vaccination coverage
rate in children was 39.3% in 1968 and 86.7% in 1977
[2]. The diphtheria and tetanus toxoids and acellular
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pertussis vaccine (DTaP) was introduced in 1982 and
the DTaP coverage rate in children has been over
90% since 1988 [3].
The Korea Centers for Disease Control and Prevention
and the Korean Society of Infectious Disease recommend
that children get 5 doses of DTaP, one dose at each of the
following ages: 2, 4, 6, and 15–18 months, and 4–6 years.
They should also get a tetanus toxoid with lower doses of
diphtheria and acellular pertussis than DTaP (Tdap) or tetanus-diphtheria vaccination at 11–12 years and tetanusdiphtheria vaccination every 10 years from the age of
19 years. One of every three tetanus vaccinations between 19 and 39 years should be Tdap instead of tetanus-diphtheria vaccine [4,5].
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Because immunity to tetanus decreases over time, the
Centers for Diseases Control and Prevention (CDC)
recommends that adults receive booster vaccines every
10 years [6]. However, the tetanus booster vaccine was not
launched in South Korea until 2004, and is still not widely
used due to lack of awareness. Korean emergency physicians (EPs) are expected to follow the CDC recommendation of tetanus prophylaxis in wound management; the
CDC recommends that even adult patients with clean
minor wounds should receive tetanus-diphtheria vaccinations if their last booster was over 10 years prior [7].
Currently, the tetanus immunity in the Korean population has been revealed to be decreased in age groups
over 20 years old and only 10% of Koreans over 40 years
old have tetanus antibody levels over 0.1 IU/mL [8]. Tetanus cases nearly disappeared in South Korea in the
1980s and 1990s. However, there have been about 10 tetanus cases per year since 2000 [9].
Most trauma patients visit the hospital via the emergency department (ED). They are at high risk for tetanus
infection because many trauma patients are wounded. It
is important for clinicians to vaccinate patients with the
tetanus booster after obtaining tetanus vaccination histories. We investigated EPs’ awareness of the need for
tetanus-diphtheria vaccination of trauma patients.

Methods
Questionnaires were developed and sent to the directors
of the EDs of the resident training hospital certified by the
Korean Society of Emergency Medicine. The questionnaires consisted of 9 questions and were distributed to all
of the EDs nationwide and received from June 2011 to July
2011. The data were analyzed using a Microsoft Excel
spreadsheet (Microsoft, Redmond, WA, USA).
Results
A total of 64 ED directors completed questionnaires
among the 95 hospitals surveyed. The response rate was
65%. The contents of the questionnaires and results are
shown in the tables. The characteristics of the hospitals
from which directors responded are shown in Table 1.
About half responded that trauma cases accounted for
more than 15% of all ED visits. Most trauma patients
were young males. Table 2 illustrates the current status
of tetanus prophylaxis in Korean EDs. Two thirds of the
EDs surveyed reported applying tetanus prophylaxis
guidelines to wound management of more than 80% of
trauma patients. However, about 45% of EPs considered
giving tetanus booster vaccinations to less than half of
the wounded patients and there were no differences in
tetanus booster rates among different age groups. The
reasons for not considering administration of tetanusdiphtheria vaccine to wounded patients are shown in
Table 3. Most of the EPs were familiar with tetanus
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Table 1 Characteristics of Korean emergency
departments
Total number of responding EDs/ total
number of EDs sent questionnaire (%)

Annual number of patient
visits

64/95 (65)

42242.2 ± 18633.7

Trauma patients as percentage of
total ED patients

Frequency of response (%)

< 5%

0 (0)

5-10%

7 (10.9)

10-15%

27 (42.2)

> 15%

30 (46.9)

Male to female ratio for trauma patients

Frequency of response (%)

Male = Female

14 (21.9)

Male > Female

50 (78.1)

Male < Female

0 (0)

Most common age group of trauma
patients (years)

Frequency of response (%)

10-25

4 (6.3)

26-40

47 (73.4)

41-54

8 (12.5)

>55

5 (7.8)

ED emergency department.

prophylaxis guidelines for wound management. However,
more than half of the ED directors reported that the major
reason for not considering tetanus-diphtheria vaccination
was the assumption that patients already had tetanus immunity. Only 35.3% of ED directors reported that the
major reason for not using tetanus-diphtheria vaccine is
Table 2 Current status of tetanus prophylaxis in Korean
emergency departments
What percentage of clinicians in your
department applies tetanus prophylaxis
guidelines in wound management?

Frequency of
response (%)

<20%

3 (4.7)

20-50%

8 (12.5)

50-80%

12 (18.8)

>80%

41 (64.1)

What percentage of wounded patients receives
tetanus-diphtheria vaccine?

Frequency of response
(%)

10-20%

7 (10.9)

20-30%

8 (12.5)

30-50%

14 (21.9)

>50%

35 (54.7)

What is the most common age group that
your clinicians consider for tetanus-diphtheria
vaccination? (years)

Frequency of response
(%)

10-25

2 (3.1)

26–40

23 (35.9)

41–54

24 (37.5)

>55

15 (23.4)
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Table 3 Reasons for not considering tetanus-diphtheria
vaccination in wounded patients
Why don’t your clinicians consider administering
tetanus-diphtheria vaccine to wounded patients?

Frequency of
response (%)

They do not know the tetanus prophylaxis guidelines

0

They assume that the patient has tetanus immunity

20 (58.8)

Refusal by the patient

12 (35.3)

The ED does not provide tetanus vaccination

2 (5.9)

Why do you think patients refuse tetanusdiphtheria vaccination?

Frequency of
response (%)

Lack of understanding about tetanus

18 (34.0)

Price

35 (66.0)

ED emergency department.

patient refusal. If a patient were to refuse the tetanusdiphtheria vaccination, the reason was the price of the
vaccine rather than patient lack of understanding.

Discussion
Due to recent widespread immunization programs, the
majority of tetanus patients in developed countries are
elderly. Since the 1990s, the annual incidence of tetanus
in the United States has been about 40 cases per year.
Most cases of tetanus occur among adults with inadequate or unknown tetanus vaccination histories [10-12].
In Sweden, about 100 cases of tetanus were reported per
year until the 1950s. The incidence has declined since
the 1960s and the average annual incidence in the 1990s
was fewer than 10 cases [13]. Germany’s history of tetanus prevalence is similar to Sweden’s [14].
As people age, tetanus immunity decreases. Stark et al.
[14] reported that only 56% of people over 50 years of age
in Germany have tetanus immunity. About 50% of Americans over 60 years of age have tetanus immunity, while
only 27.8% of those over 70 years of age have immunity
[12,15]. 80% of Swedish people less than 50 years of age
had tetanus immunity, but again, only 27.8% of those
older than 70 years of age had immunity [16].
In South Korea, the number of tetanus and infantile
tetanus patients has also decreased remarkably, as the
DTaP vaccination coverage rate in children has been
over 90% since 1988 [3]. The Korea Centers for Disease
Control and Prevention reported that the annual incidence of tetanus nearly disappeared in South Korea from
1980 to 2000; however, there have been about 10 tetanus
cases per year since 2000 [9]. Shin et al. reported a total
of 17 cases in a single 900-bed hospital over the course
of 21 months. Although most of the patients were
advanced in age, quite a few young adults, including a
pregnant woman in her 20s, were also afflicted [17]. This
epidemiologic feature is different from that of other
developed countries. The tetanus immunity of Koreans
is decreased in patients over 20 years of age, and only
10% of Koreans over 40 years old have tetanus antibody
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levels over 0.1 IU/mL [8]. This situation may be due to
the late launch and relatively limited use of the tetanusdiphtheria vaccine in South Korea.
Tetanus prophylaxis in wound management is a major
issue for EPs. According to tetanus prophylaxis wound
management protocols, even patients with clean minor
wounds should receive tetanus-diphtheria vaccinations if
their last boosters were over 10 years prior [7]. Although
Korean EPs are well informed regarding tetanus prophylaxis guidelines in wounded patients, tetanus-diphtheria
booster vaccination rates have remained low and the EPs
did not seem to consider differences in tetanus immunity
according to age. This may be due to clinicians’ lack of
awareness regarding the epidemiology of tetanus immunity.
The tetanus-diphtheria vaccine is safe and has fewer
side effects than the DTaP vaccine when given as a
booster. Possible side effects include fever, fatigue, headache, and lymphadenopathy. However, these side effects
subside spontaneously within 2 or 3 days [18]. Factors
that contribute to adverse reactions are age of the subject, route and method of injection, tetanus antitoxin
levels prior to vaccination, and the presence of adjuvant
[19-23]. The side effects of tetanus-diphtheria vaccination were previously studied in Koreans, and no major
adverse reactions were reported [24].
Nevertheless, it may cause side effects and redundant
costs to give patients with sufficient immunity a tetanus
vaccination. EPs can obtain a tetanus vaccination history
from patients themselves. However, this could be unreliable in some cases because patients do not always accurately recall their vaccination history. In addition, there is
no system for hospitals and patients to assess their personal immunization records in South Korea. To solve
such problems, Hatamabadi et al. has suggested that the
use of point-of-care testing (POCT) such as the Tétanos
Quick Stick (TQS; Nephrotek Laboratory, Rungis,
France) could assess vaccination status more accurately
than a structured medical interview [25].
Concerning the current status of tetanus prophylaxis
in Korean EDs and the epidemiology of tetanus immunity, attitude changes on the part of clinicians should be
urged and the promotion of tetanus immunity should be
encouraged. Associated societies should provide ongoing
member awareness campaigns on tetanus epidemiology
for clinicians.
The South Korean government partially covers the
cost of vaccinations in infants and children. However,
adult patients have to cover the entire cost of tetanusdiphtheria vaccinations. This study showed that the reason for refusal of tetanus-diphtheria vaccination is price
rather than lack of understanding. Thus, it can be concluded that if the government were to cover the cost of
tetanus-diphtheria booster vaccinations, the vaccination
rate would increase. Also, if patients were more informed
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about tetanus immunity, resistance due to price might decrease. These efforts may lead clinicians to use the tetanus
booster vaccine more widely.
As clinicians are frequently confronted with patients
that are at high risk for tetanus infection in emergency
situations, they must be more thoroughly informed
regarding the epidemiology of tetanus immunity and
encouraged to use the tetanus-diphtheria booster vaccine
after obtaining tetanus vaccination histories from patients
or to use POCT.
There are some limitations to this study. One limitation
is that all of the data are self-reported and thus could have
been affected by recall bias. The data of this study are
mostly based on broad estimates of the number/proportion of patient/ED characteristics. Another limitation is
that we did not consider nonresponse bias, which exists in
all questionnaire studies.
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Conclusion
Concerning the current status of tetanus prophylaxis in
Korean EDs and the epidemiology of tetanus immunity,
attitude changes should be encouraged among EPs regarding tetanus prophylaxis. As EPs are frequently confronted
with patients that are at a high risk for tetanus infection in
emergency situations, they need to be more informed
regarding tetanus immunity epidemiology and encouraged
to administer tetanus booster vaccines.
Abbreviations
CDC: Centers for diseases control and prevention; EP: Emergency physician;
ED: Emergency department; DTaP: Diphtheria and tetanus toxoids and
acellular pertussis vaccine; Tdap: Tetanus toxoid with lower doses of
diphtheria and acellular pertussis than DTaP.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
YHY performed data analysis and drafted the manuscript. SWM developed
the questionnaires and made critical revisions to the manuscript. JYK and
YDC managed the data and critical revisions to the manuscript. YHK and
SHC conceived the research and drafted the manuscript. Each author has
read and approved the final manuscript.
Acknowledgements
The authors report this study did not receive any outside funding or support.
Author details
1
Department of Emergency Medicine, Korea University College of Medicine,
Seoul, South Korea. 2Department of Emergency Medicine, Seoul National
University College of Medicine, Seoul, South Korea.
Received: 5 January 2012 Accepted: 29 April 2012
Published: 15 May 2012
References
1. Bleck TP: Clostridium tetani (tetanus). In Principles and Practice of Infectious
Diseases. 5th edition. Edited by Madell GL. New York: Churchill Livingstone;
2000:2537–2543.
2. Park JH, Kim JN, Woo KH: A comparative study of childhood immunizational
level between urban and rural areas. J Prev Med Public Health 1985, 18:137–148.
3. Jang YS: Korea's Health and Welfare Trends 2011. Seoul: Korea Institute for
Health and Social Affairs; 2011.

13.
14.

15.
16.

17.

18.

19.
20.
21.

22.

23.
24.

25.

Page 4 of 4

National Immunization Program. [http://nip.cdc.go.kr/introduce.do?
MnLv1=2&MnLv2=3&MnLv3=2].
Adult Immunization Schedule. [http://www.ksid.or.kr/file/Vaccination_pdf.pdf].
Tetanus: Make sure you and your child are fully immunized. [http://www.cdc.
gov/Features/Tetanus/].
Kretsinger K, Broder KR, Margaret M, Cortese MM, Joyce MP, Ortega-Sanchez I,
Lee GM, Tiwari T, Cohn AC, Slade BA, Iskander JK, Mijalski CM, Brown KH,
Murphy TV: Preventing tetanus, diphtheria, and pertussis among adults: use
of tetanus toxoid, reduced diphtheria toxoid and acellular pertussis
vaccine. Mor Mortal Wkly Rep 2006, 55:1–33.
Kang JH: The need of Td vaccination according to the changes of
tetanus and diphtheria immnunity. J Korean Med Assoc 2008, 51:127–136.
The annual incidence of tetanus in South Korea. [http://www.cdc.go.kr/
kcdchome/jsp/diseasedic/dic/DISEDIC0001Detail.jsp?
menuid=510552&contentid=7649&boardid=null&appid=kcdcdz01&
pageNum=null&sub=null&tabinx=1&q_had01=A&q_had02=2012&idxType=0
&idxNum=13].
Prevots R, Sutter RW, Strebel PM, Cochi SL, Hadler S: Tetanus surveillance,
United States, 1989–1990. Mor Mortal Wkly Rep (CDC Surveill Summ) 1992,
41:1–9.
Vetter RT, Johnson GM: Vaccination update. Hib, hepatitis, polio, varicella,
influenza, pneumococcal and meningococcal disease. Postgrad Med 1995,
98:141–l44. 146,149-150.
Gergen PJ, McQuillan GM, Kiely M, Ezzati-Rice TM, Sutter RW, Virella G: A
population based serologic survey of immunity to tetanus in the United
States. N Engl J Med 1995, 332:761–766.
Christenson B, Bottiger M: Epidemiology and immunity to tetanus in
Sweden. Scand J Infect Dis 1987, 19:429–435.
Stark K, Schönfeld C, Barg J, Molz B, Vornwald A, Bienzle U: Seroprevalence
and determinants of diphtheria, tetanus and poliomyelitis antibodies
among adults in Berlin, Germany. Vaccine 1999, 17:844–850.
Weiss BP, Strassburg MA, Feeley JC: Tetanus and diphtheria immunity in an
elderly population in Los Angeles County. Am J Public Health 1983, 73:802–804.
Böttiger M, Gustavsson O, Svensson A: Immunity to tetanus, diphtheria
and poliomyelitis in the adult population of Sweden in 1991. Int J
Epidemiol 1998, 27:916–925.
Shin DH, Yu HS, Park JH, Shin JH, Kim SJ: Recently occurring adult tetanus
in Korea: emphasis on immunization and awareness of tetanus. J Korean
Med Sci 2003, 18:11–16.
Scheifele DW, Dobson S, Kallos A, Bjornson G, Ochnio JJ: Comparative
safety of tetanus-diphtheria toxoids booster immunization in students in
Grades 6 and 9. Pediatr Infect Dis J 1998, 17:1121–1126.
Sheffield FW, Ironside AG, Abbott JD: Immunization of adults against
diphtheria. BMJ 1978, 2:249–250.
Macko MB, Powell CE: Comparison of the morbidity of tetanus toxoid boosters
with tetanus-diphtheria toxoid boosters. Ann Emerg Med 1985, 14:33–35.
Simmonsen O, Klaerke M, Klaerke A, Block AV, Hansen BR, Hald N, Hau C,
Heron I: Revaccination of adults against diphtheria: II. Combined
diphtheria and tetanus revaccination with different doses of diphtheria
toxoid 20 years after primary vaccination. Acta Path Microbiol Immunol
Scand, Sect C 1986, 94:219–225.
Harcus AW, Ward E, Roberts JSC, Bryett KA: An evaluation of diphtheriatetanus (adult) vaccine in unselected human volunteers. J Intern Med Res
1989, 17:262–267.
Middaugh JP: Side effects of diphtheria-tetanus toxoid in adults. Am J
Public Health 1979, 69:246–249.
Lee SY, Kwak GY, Mok HR, Kim JH, Hur JK, Lee KI, Park JS, Ma SH, Kim HM,
Kang JH: The immunogenicity and reactogenicity of Td booster
vaccination in Korean preadolescents, aged with 11–12 years old. Korean
J Pediatr 2008, 51:1185–1190.
Hatamabadi HR, Abdalvand A, Safari S, Kariman H, Dolatabadi AA, Shahrami
A, Alimohammadi H, Hosseini M: Tetanus Quick Stick as an applicable and
cost-effective test in assessment of immunity status. Am J Emerg Med
2011, 29:717–720.

doi:10.1186/1757-7241-20-35
Cite this article as: Yoon et al.: Clinician awareness of tetanus-diphtheria
vaccination in trauma patients: a questionnaire study. Scandinavian
Journal of Trauma, Resuscitation and Emergency Medicine 2012 20:35.

