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Background: There is a noticeable difference in serologic immune status against tetanus among different age and social groups in
various countries due to different national vaccination policies and methods.
Objectives: Considering that the immunization status of trauma patients against tetanus is not-known or uncertain and they may need
to receive the vaccine and tetabulin, this study was conducted to determine the tetanus antibody levels in patients referred to the trauma
emergency ward of Shahid Beheshti Hospital in Kashan City, Iran.
Patients and Methods: This cross-sectional study was performed on 204 trauma patients referred to the trauma emergency ward of
Shahid Beheshti hospital in Kashan City, Iran, in 2014. After obtaining a written informed consent from the patients, a questionnaire
consisted of demographic information and tetanus vaccination record was completed by the patients. Afterwards, a 4 - 5 mL venous blood
sample was taken from each patient and the tetanus antibody level (IgG) was measured using the enzyme-linked immunosorbent assay
method. The tetanus antibody levels equal or more than 0.1 IU/mL were considered protective. Data were analyzed using chi-square test,
independent t-test and one-way ANOVA with SPSS software version 16.
Results: From a total of 204 patients, 35 cases (16.7%) were females and 169 (83.2%) were males with the mean age of 40.9 ± 3.7 years. There
was no statistically significant difference in the tetanus antibody levels between both sexes (P = 0.09). Moreover, there was no significant
difference in immunization status between the patients who had a history of tetanus vaccination and those who had not received the
vaccine before (P = 0.67). The antibody levels were significantly reduced with the passage of time since the last vaccination (P < 0.001). Also,
87.3% of the patients had the high protective level of immunity to tetanus.
Conclusions: The findings of the present study show a high level of tetanus antibody among trauma patients in this hospital; so, taking
the tetanus vaccine history can be misleading. It is suggested that further studies be performed in different regions of our country and
with larger sample sizes and detection of the immunization status of patients by measuring anti-tetanus antibody levels among trauma
patients is recommended to make suitable policy for a national vaccine protocol in the future.
Keywords: Tetanus; Vaccination; Tetabulin; Trauma

1. Background
Tetanus (lockjaw) is an acute disease of the nervous
system that is characterized by an acute hypertonia, generalized and severe muscle spasms and autonomic nervous system disorders. This disease is caused by a strong
protein toxin called Tetanospasmin, which is produced
by the anaerobic bacterium Clostridium tetani in a contaminated wound (1, 2). Tetanus disease can be prevented
through proper immunization with the tetanus vaccine.
Clostridium tetani is a Gram-positive, spore-forming anaerobic bacillus that is ubiquitous, being found throughout the world in the soil and in human and animal
intestines (about 10% of the cases). The spores are very resistant to many environmental factors, such as heat and
usual antiseptics and can stay dormant for a very long
time. Tetanus bacilli are found throughout the world

and more prevalent in rural areas and in warm climates
during summer and also in individuals whose immunization status is uncertain or incomplete. Approximately,
1,000,000 tetanus-related deaths were reported in 1980.
However, the death rate related to tetanus in 2006 was
reported 290,000 deaths (3-6).
There is a significant difference in serologic immune
status against tetanus among different age and social
groups in various countries due to different national vaccination policies and methods. A wide range of protective
immunity against tetanus has been reported in different
studies (7-13). In the Razaghi et al. (14) study conducted
in Kashan in 2008, 35% of the participants older than 59
years had the protective level of tetanus antibody.
In Hatamabadi et al. (15) study carried out on trauma pa-
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tients referred to emergency ward of Imam Hossein Hospital in Tehran, 80.5% of the patients had a protective level
of tetanus antibody. In Dominguez et al. study in Spain in
2007, the tetanus immunity level was 99.4% in adolescents
and 68.3% in adults (16). The results of Khetsuriani et al. (17)
study in Tajikistan showed that the total immunity against
tetanus among children and adolescents was 78.9%, and the
10 - 19 year age group had the lowest immunity. The findings of the Kurtoglu et al. study (2000 - 2001) conducted on
2465 individuals with the age range of equal or more than
6 months showed that 73.5% of the cases had complete immunity against tetanus (18). Several studies showed that
the antibody response to tetanus was different in terms of
age and vaccination history (19-22).

2. Objectives

Considering that the immunization status of trauma
patients against tetanus is uncertain, and these patients
may need to receive the required vaccine and tetabulin,
the purpose of this study was to determine the level of
tetanus antibody in trauma patients referred to the
trauma emergency ward of Shahid Beheshti Hospital in
Kashan, and also to evaluate the efficiency of the national
protocol in preventing tetanus.

3. Patients and Methods

This cross-sectional study was performed on 204 trauma
patients referred to the trauma emergency department of
Shahid Beheshti Hospital in Kashan City, Iran, in 2014. It
was postulated that the prevalence of protective immunity
against tetanus in Kashan was 35% based on the report by
Razaghi et al. (14). Using the formula for estimating sample
size, 204 cases were calculated as the minimum number of
participants. The patients who did not consent to fill out
the questionnaire were excluded from the study. The written informed consent was obtained from the patients or
their family and then the participants were asked to complete a questionnaire including demographic information
and tetanus vaccination records. Then, 4 - 5 mL venous
blood sample was taken from the patients to perform the
routine experiments and the patient's blood serum was
isolated immediately and the tetanus antibody level (IgG)
was measured using the Enzyme-Linked Immunosorbent
Assay (ELISA) method with the IBL kit (IBL, Hamburg, Germany) and an ELISA reader machine. Based on the instructions of the IBL kit and other similar studies, the antibody
levels equal or more than 0.1 were considered as optimal
protective levels and the antibody levels of 0.011 - 0.099 IU/
mL were considered as low and weak immunity (23-25).
This study was approved by the ethics committee of Kashan
University of Medical Sciences with the approval number
1833 (date: 25/4/93).

3.1. Data Analysis

Data were collected, statistical tables were prepared
and the descriptive indices of central tendency and dis2

persion were also measured. Data were analyzed using
chi-square, Independent t-test, one-way ANOVA and descriptive statistics with SPSS software version 16 (SPSS
Inc., Chicago Illinois, USA).

4. Results

In this study, the tetanus antibody levels of trauma patients were measured. From a total of 204 patients, 35
cases (16.7%) were females and 169 (83.2%) were males with
the mean age of 40.9 ± 3.7 years. Of 204 patients, 26 cases
(12.7%) had low levels of immunity and 178 cases (87.3%)
had high levels of immunity to tetanus. The results of the
present study showed that the mean tetanus antibody
level (± SD) in male patients was 2.21 ± 2.15 and in females
was 1.15 ± 1.7, which no significant difference was observed in the antibody level between males and females
in this hospital (P = 0.09).
Table 1 shows the tetanus vaccination history and duration in trauma patients. The protective tetanus antibody
level was reduced with the passage of time from the last
vaccination (P < 0.001).
Table 2 shows the immunity status of vaccination
groups. Results of the current study showed that there
was no significant difference in the immunity status
among those who had a vaccination history and those
who had not (P = 0.67).
Table 1. Tetanus Vaccination History and Duration in Trauma
Patients
Vaccine History

Known duration, y
<5

No. (%)

52 (25.4)

5 - 10

16 (7.8)

> 10

41 (20.4)

Total

109 (53.6)

Not-remember

No previous vaccination

82 (40.1)
13 (6.3)

Table 2. Immunity Status of Vaccination Groups
Vaccination Status
Vaccination

Nonimmune

No. (%)
7 (16)

Immune

37 (84)

Nonimmune

13 (11.2)

Vaccination + Tetabulin
Immune

None

Nonimmune
Immune

103 (88.8)
6 (13.6)
38 (86.4)
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5. Discussion
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This study was performed to measure the tetanus antibody level in trauma patients in Kashan City, Iran, in
2014. From a total of 204 trauma patients under the
study, 35 cases (16.7%) were males and 169 (83.2%) were
females with the mean age of 40.9 ± 3.7. The findings of
this study revealed that the percentage of men referred
to hospital due to trauma accidents is more than women
and the trauma incidence in men is higher than women
because men work more hours outside of the home and
are at higher risk of trauma compared to women. The
trauma incidence rates among men and women are in
accordance with the national incidence of trauma injuries with hospitalization reported in Demographic and
Health Survey in 1379 in which the incidence of trauma in
men was more than three times higher than in women.
In addition, the mean age of trauma patients (40.9 ± 3.7)
in this study was in agreement with the national rate of
mortality and inability due to trauma and shows that the
selected samples, regarding their age and sex, are the appropriate samples of the population and thus can be generalized to a larger population (15). In this study, among
204 trauma patients, 26 cases (12.7%) were not immune
and 178 (87.3%) had a high level of antibody and protective
level of immunity. Results of the present study showed
that no significant difference was observed in vaccination status between those who had received the tetanus
vaccine and those who had not (P = 0.67).
The results of a study conducted by Razaghi et al. to
study the immunity status against tetanus in individuals
older than 50 years in Kashan showed that the protective
immunity level in patients with a history of vaccination
was 57.7% and in those with no history of vaccination was
18.1%, which this finding is in accordance with the finding
of our study (14).
The results of the study conducted by Cassell et al. (26)
in England (2002) to determine the tetanus immunization status in 269 burn patients under plastic surgery
with the age range of 1 - 75 years showed that the rate of
men was more than women; 200 patients had a history of
vaccination, 31 cases had not received any vaccine and 38
cases were not sure whether they were vaccinated before
or not. Also, results showed that the antibody level in patients who had received vaccine was significantly higher
than the other patients, which is inconsistence with the
results of our study (our study indicated that there was no
difference with P = 0.67). The results of the Savage EJ et al.
study (2007) with the title of "Audit of tetanus prevention
knowledge and practices in accident and emergency departments in England" showed that 46.2% of the patients
(the majority of them) expressed that they had received
the tetanus vaccine more than 10 years ago. However,
no significant difference was found in tetanus antibody
level among the different groups with different vaccination history; this finding is different from that of our
study (27). The results of the current study showed that
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there was no significant difference in tetanus antibody
level between male and female patients in Kashan City. A
study conducted by Wu CJ et al. (2009) to study the tetanus immunity level in Taiwan showed that the protective
immunity level in men (73%) was higher than in women
(49%) (28); this finding is incongruent with that of our
study, and the difference was statistically significant. In a
study conducted by Gergen PJ et al. (1995), which is a population-based serologic survey of immunity to tetanus in
the United States showed that the immunity level in men
(79%) was higher than in women (62.4%) (30); this finding
is not in accordance with that of our study. Razaghi et al.
(2011) carried out a study about the tetanus immunization status in individuals older than 50 years in Kashan
and pointed out that the immunity level in men (43.7%)
was higher than in women (27.9%); this finding is also in
accordance with those of the previous studies and unlike
our study the difference was statistically significant (14).
This higher level of immunity against tetanus in men
can be due to the higher prevalence rate of road-traffic accidents among men than in women and men with trauma receive tetanus booster at the time of the accident
(29). Also, men receive tetanus vaccine during military
service in Iran and because of this men can have higher
immunity against tetanus compared to women. The results of the present study showed that 21.5% of the trauma
patients had received only tetanus vaccine, 57.1% had received both tetanus vaccine and tetabulin and 21.4% had
received neither vaccine nor tetabulin. The results of the
study conducted by Cassell et al. in England (2002) to
determine the tetanus immunization status in 269 burn
patients under plastic surgery showed that from a total
of 49 patients under the study, 23 cases had received the
tetanus vaccine, 17 cases had received both the vaccine
and tetabulin and the remainder had received neither
vaccine nor tetabulin (26), which is in accordance with
the results of our study. A study conducted by Frink M
et al. (2006) on tetanus vaccination in the accident and
emergency department in Germany reported that from
a total of 155 patients, 51% had received vaccine, 44% had
received both vaccine and tetabulin and the remainder
had received neither vaccine nor tetabulin (30), which its
results are consistent with our results.
In conclusion, since in this study the tetanus antibody
levels in three groups of patients, those who had received the vaccine, both the vaccine and tetabulin and
neither the vaccine nor tetabulin, based on the national
vaccination protocol are similar, this protocol has some
weaknesses regarding the tetanus prevention and will
need to be reviewed and updated. Since several studies
showed that a rapid blood test, tetanus quick stick (TQS),
could be helpful in assessing the immunity against
tetanus, this test can be used in primary evaluation of
trauma patients (31). Also, considering the high levels of
tetanus antibody among trauma patients in this study
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and dropping of the antibody level with the passage of
time from the last vaccination, it is recommended that
the national vaccination schedule be carried out persistently in children and they received tetanus boosters every 10 years. Moreover, more researches with larger sample sizes should be performed and in case of obtaining
similar results, the national protocol for management
of the wounds be established.
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