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ABSTRACT
China has a shocking number of tetanus cases in the world, but little research has investigated doctors’
knowledge of and practices in tetanus prophylaxis, especially tetanus vaccination. To this end, we conducted
a pilot study on 197 emergency doctors using a mixed method of web-based (163; 82.8%) and paper-based
(34; 17.2%) surveys. There was no difference between the two groups except for the percentage of doctors
receiving a tetanus booster in the past 10 years and the responses to question 11. Surprisingly, only 28.9% of
doctors had received formal training on tetanus immunization and only 21.3% had themselves received
a tetanus vaccine booster in the past 10 years. Furthermore, only 14.2% of the respondents confirmed the
availability of the tetanus vaccine in their respective institutions. Finally, the correct rates and Tetanus-
immune-globulin (TIG)-only option rates for questions 11–15 were unsatisfactory. Our results showed that
most emergency doctors’ knowledge and practices strayed from the recommendations of Advisory
Committee on Immunization Practices (ACIP): 1) TIG alone for most trauma patients instead of vaccine
was an overused treatment approach. 2) Most of the emergency doctors lacked formal training on and
knowledge of tetanus vaccination. 3) Even the emergency doctors themselves were not properly vacci-
nated. 4) The tetanus vaccine was only available in a small number of the respondents’ institutions. The
findings of this study suggest an urgent need to improve this dire situation.
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Introduction

Tetanus is a fatal infectious disease with mortality rates ran-
ging between 10% and 80%. Despite routine childhood teta-
nus vaccination for nearly a century and high coverage levels
in children over the last 50 years, it remains globally
endemic.1,2 Nevertheless, tetanus is preventable through vac-
cination and post-exposure prevention.3

According to extrapolations of prevalence and incidence sta-
tistics for tetanus by the US Census Bureau International
Database, China has a shocking number of tetanus cases (191
cases estimated in 2004, almost 4 times higher than the number of
cases in the USA).4 Furthermore, the Chinese literature frequently
reports cases of tetanus among adults and pregnant women.5

Seroprevalence data indicated that low antibody levels are com-
mon in young adults but decrease with increasing age, further
suggesting poor compliance with booster recommendations.6 In
developed countries, fewer than 50 cases of tetanus (all types, i.e.,
neonatal, maternal and others) are reported annually.4 All pri-
mary care and emergency clinics provide post- and pre-exposure
tetanus immunization to non-immunized individuals, along with
booster shots to previously immunized adults. According to the
Advisory Committee on Immunization Practices (ACIP)7,8 and
Chinese native guidelines including Chinese expert consensus on
tetanus immunization9 and Expert consensus for the prevention

and management of the accidental tetanus in adult patient in
China,10 five doses are recommended during childhood, with a
sixth given during adolescence. Subsequently, additional doses are
recommended every 10 years or post-exposure. However, until
2018, the Chinese expert consensus on tetanus immunization9

and Expert consensus for the prevention and management of the
accidental tetanus in adult patient in China were published. Before
that in mainland China, the China National Immunization
Programme (CNIP) only provides tetanus immunization to chil-
dren under 7 years old without any payment, but not adults; while
this study was undertaken before the publish of the consensus
during November 2015 and April 2016.9–11 As a result, numerous
adolescents and adults remain unprotected and susceptible to
tetanus due to a lack of further booster immunization approxi-
mately 5–10 years after the completion of childhood tetanus
vaccination.

Research has shown that health workers play a critical role
in the delivery of vaccinations, including the tetanus vaccine.
To a large extent, positive knowledge, attitudes and practices
toward vaccination can support a higher vaccine uptake level
in the population.12–15 However, insufficient knowledge, atti-
tudes formed by misconceptions and inappropriate practices
regarding the prevention and treatment of tetanus are not rare
among doctors.16–19
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To date, no related research has been conducted in main-
land China, and we know little about doctors’ tetanus-related
knowledge level and practice patterns. Hence, we hypothe-
sized a gap between the understanding of Chinese doctors and
ACIP recommendations regarding tetanus immunization.

Materials and methods

Study design

A survey-based, cross-sectional survey was conducted on emer-
gency doctors in mainland China to assess their knowledge and
practices regarding tetanus immunization in trauma patients.
The project was approved by the Shenzhen Hospital of Southern
Medical University and was granted a waiver of ethical review.

Data collection and sampling

The study consisted of two groups: a web-based and a paper-based
group. Participants in the web-based group were recruited
between November 2015 and April 2016 through advertisements
and email invitations via the DXY forum (www.dxy.cn/bbs),
which isChina’s largest online community for doctors. To alleviate
selection bias in web survey, field interviews were also undertaken.
Emergency doctors in Shenzhenwere selected from a convenience
sample of attendees at the 2015 Annual Conference of Emergency
Medicine held by the Shenzhen Society of Emergency Medicine.
The target sample size was calculated using the for-
mulan ¼ z2�p̂ 1�p̂ð Þ

ε2 , wherezis the z score, ε is the margin of error,
and p̂ is the population proportion. At the confidence level of 95%,
z was 1.96. p̂was assumed to be 0.5 due to the lack of previous
statistics in China and ε was assumed to be 10%. Accordingly,
a minimum of 97 respondents were required.

Questionnaire

Knowledge of recommendations and practices on tetanus pro-
phylaxis in trauma patients was assessed by a 15-question survey
that can be divided into three sections: basic information about
the doctors (questions1–4), tetanus immunization information
among doctors and their institutions (questions5–9), and knowl-
edge and practices of tetanus immunization in trauma patients
(questions10–15) based on ACIP recommendations.20–22 For
details on ACIP recommendations, see Appendix 1. For details
on the questionnaire, see Appendix 2.

Knowledge and practices assessment were scored as the
sum of correct responses to questions 10–15 in the survey.
A response was defined as correct if it was valid (i.e., sup-
ported by ACIP recommendations). The unanswered ques-
tions were scored as incorrect.

Statistical analysis

Data analysis was performed in Empower for R software.
Continuous variables were summarized by their means and stan-
dard deviations. All continuous variables were tested for normal
distributions with the Kolmogorov–Smirnov test. Student’s t-test
was used to compare the means of continuous variables and
normally distributed data; otherwise, the Mann–Whitney U-test

was applied. Categorical variables were expressed in percentages
and compared using Pearson’s χ2 test. A regression analysis was
eventually conducted to assess the relative influence of indepen-
dent variables on the scores. All P-values were two-tailed and
considered statistically significant when less than 0.05.

Results

Characteristics of respondents

A total of 197 (>n= 97) questionnaires were collected and ana-
lyzed, of which 163 (82.8%) were online questionnaires collected
though the emergency board in the DXY forum and 34 (17.2%)
were paper questionnaires collected in Shenzhen between
November 2015 and April 2016. Table 1 describes the general
characteristics of the respondents. Most (84.8%) of the respon-
dents weremale andmore than 40.0% were aged between 30 and
40. A total of 94.9%were from non-primary hospitals, and 91.4%
held a 5-year or higher college degree (57.4% graduates and
34.0% postgraduates). No significant differences were observed
between the web- and paper-survey groups.

Tetanus vaccination training, tetanus booster uptake and
tetanus vaccine supply

As shown in Table 2, only 28.9% of the doctors had received
formal training on tetanus immunization, and most were not
aware of the standard immunization schedules against tetanus.
In addition, only 21.3% of respondents had themselves received
a tetanus vaccine booster in the past 10 years and 14.2% confirmed
the availability of tetanus vaccine in their respective institutions.
The paper-based group had a slightly higher rate of doctors
receiving a tetanus vaccine booster in the past 10 years (35.3%).

Table 1. Background characteristics of the study population.

Characteristics
Total

N = 197
Online survey

N = 163
Paper survey

N = 34 P

Gender 0.306
Male 167(84.8%) 136 (83.4%) 31 (91.2%)
Female 30(15.2%) 27 (16.6%) 3 (8.8%)

Age group (years old) 0.168
20–30 42(21.3%) 39 (23.9%) 3 (8.8%)
30–40 81(41.1%) 65 (39.9%) 16 (47.1%)
40–50 61(31.0%) 50 (30.7%) 11 (32.4%)
>50–60 13(6.6%) 9 (5.5%) 4 (11.8%)

Organization type 0.534
Primary hospital 10(5.1%) 9 (5.5%) 1 (3.0%)
Non-primary hospital 187(94.9) 154(94.5) 33(97.0%)

Education level 0.532
Less than 5-year college 17(8.6%) 15 (9.2%) 2 (5.9%)
5-year or more college 180(91.4%) 148 (90.8%) 32 (94.1%)

Non-primary hospitals include secondary hospitals, tertiary hospitals, and inter-
national clinics.

Table 2. Tetanus vaccination training, doctors receiving a tetanus booster and
tetanus vaccine supply.

Characteristics
Total

N = 197

Online
survey
N = 163

Paper
survey
N = 34 P

Tetanus vaccination training 57(28.9%) 49 (30.1%) 8 (23.5%) 0.536
Doctors receiving a tetanus

booster in the past 10 years
42(21.3%) 30 (18.4%) 12 (35.3%) 0.029

Supply of tetanus vaccine 28(14.2%) 22 (13.5%) 6 (17.6%) 0.528
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Knowledge and practices of tetanus immunization

Findings on the respondents’ knowledge and practices regarding
tetanus prophylaxis in trauma patients are presented in Table 3.
The practices followed by most respondents differed significantly
from theACIP recommendationswith unsatisfactory correct rates
of questions 11–15 (11: 8.1%, 12: 41.1%, 13: 41.1%, 14: 12.1% and
15: 12.1%). Furthermore, an over-treatment with tetanus immune
globulin (TIG) was observed, as indicated by the high rates of
choosing TIG-only options (11: 69.5%, 12: 35.0%, 13: 49.7%, 14:
50.8% and 15: 49.7%). There was no statistically significant differ-
ence between the groups except that the paper-based group had
a slightly higher rate of correct responses (26.47%) to question 11.

Regression analysis

The regression model could not be successfully built due to
absence of any independent variables in the survey that signifi-
cantly affected the score. The details are shown in Appendix 3.

Discussion

The main findings of our survey regarding the knowledge and
practices of emergency doctors toward tetanus immunization
for trauma patients in mainland China were: 1) TIG alone for
most trauma patients instead of the vaccine was an overused
treatment approach. 2) Most of the emergency doctors lacked
formal training on and knowledge of tetanus vaccination. 3)
Even the emergency doctors themselves were not properly
vaccinated. 4) The tetanus vaccine was only available in
a small number of the respondents’ institutions.

We found no significant differences between the web- and
paper-based groups, except in terms of the percentage of
doctors receiving a tetanus booster in the past 10 years and
the responses to question 11, which may be due to the small
sample size. According to the Law on Practicing Doctors of
the People’s Republic of China, doctors who have earned their
degrees from 3-year colleges are eligible to appear for the
China National Medical Examination, provided they fulfill

certain criteria. In fact, only 48% of the practicing doctors
held a degree above college level in 2014.23,24 Therefore,
although 8.6% of the total respondents had education level
below 5-year college, the results of the survey are valid and
representative of mainland China.

The average score of respondents for questions 11–15 was
1.10 ± 0.86, indicating lack of compliance with the ACIP
guidelines due to insufficient knowledge. In most cases, TIG
instead of vaccine is given to trauma patients, regardless of the
wound status (clean or dirty), history of primary tetanus
vaccine (complete, incomplete or unclear) and the time
since the most recent dose (more or less than 5 years). This
finding is consistent with the statements in Chinese native
guidelines showing that prophylaxis with TIG is a routine
practice among Chinese doctors.9 In fact, ACIP7 and
Chinese native guidelines9,10 including Chinese Expert
Consensus on Tetanus Immunization and Expert Consensus
for the Prevention and Management of the Accidental
Tetanus in Adult Patient in China clearly recommend TIG
or vaccines based on the wound type, the immune status of
patients and so on rather than always using TIG.

This finding is consistent with the review of Fu Lijun,25

which concluded poor knowledge of tetanus preventive stra-
tegies among most health workers. Fu et al. also criticized
misconception held by Chinese doctors regarding passive
immunization for tetanus prophylaxis in trauma patients as
well as the overuse of TIG. Other studies also found that
booster vaccination was not accepted as an efficient or eco-
nomic measure for tetanus prevention in mainland China,
where TIG was used as the primary measure for post-
exposure prophylaxis.26 However, all of these arguments
were based only on reviews or comments rather than articles
with data supporting tetanus vaccine usage.

Multiple factors account for the inadequate knowledge and
poor practices of emergency doctors in our research. We
failed to build a regression model since no variables signifi-
cantly affected the scores. However, this also reflected the
homogeneity of the score distribution and further supported
our findings as universal, regardless of gender, age, education,

Table 3. The knowledge and practice patterns of emergency doctors in mainland China in terms of tetanus prophylaxis in trauma patients.

Characteristics
Total

N = 197
Online survey

N = 163
Paper survey

N = 34 P

Score 1.10 ± 0.86 1.05 ± 0.87 1.35 ± 0.77 0.06
Question 11
Correct (Tdap or Td4 without TIG) 16 (8.1%) 7 (4.3%) 9 (26.5%) 0.001
Only TIG or immunoglobin if allergy 137 (69.5%) 124 (76.1%) 13 (38.2%)

Question 12
Correct (only wound care) 81 (41.1%) 67 (41.1%) 14 (41.2%) 0.994
Only TIG or immunoglobin if allergy 69 (35.0%) 62 (38.0%) 7 (20.1%)

Question 13
Correct (TAT or TIG with vaccine) 83 (42.1%) 73 (44.8%) 10 (29.4%) 0.099
Only TIG or immunoglobin if allergy 98 (49.7%) 83 (50.9%) 15 (44.1%)

Question 14
Correct (only wound care) 24(12.2%) 17 (10.4%) 7 (20.6%) 0.144
Only TIG or immunoglobin if allergy 100(50.8%) 87 (53.4%) 13 (38.2%)

Question 15
Correct (tetanus-containing vaccine) 24 (12.2%) 17 (10.4%) 7 (20.6%) 0.144
Only TIG or immunoglobin if allergy 98(49.7%) 84(51.5%) 14(41.2%)

Question 11: Clean and minor wound and receiving incomplete DTaP series for patients aged 11 years and older
Question 12: Clean and minor wound and receiving complete DTaP series for patients aged 11 years and older
Question 13: Dirty or deep wounds but with unclear history of tetanus vaccine
Question 14: Dirty or deep wounds and complete 3-dose primary series with an interval of 5 years or more from last dose
Question 15: Dirty or deep wounds and complete 3-dose primary series (any tetanus-containing vaccine) with an interval less than 5 years from last dose
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hospital institution, etc. The misconception held by Chinese
doctors may be due to the different strategies undertaken by
the Chinese government. The Chinese healthcare system
focuses on improving institutional delivery rate rather than
post-exposure vaccinations as recommended by the ACHS.
There is also no immunization schedule for special popula-
tions, such as adolescents and pregnant/childbearing-age
women, in mainland China in our research periods.27

Therefore, since the absence of specific guidelines by CNIP,
the doctors are not fully aware of the immunization schedule
for tetanus. Furthermore, only 21.32% of respondents in our
survey had received a tetanus booster in the past 10 years.
Although doctors are not classified as a high-risk group by
Chinese native guidelines,9,10 their poor vaccination rates call
for urgent improvement in their knowledge and practices.

Another factor that hinders the appropriate management of
tetanus prophylaxis after trauma might be the tetanus vaccina-
tion system followed in mainland China. Currently, vaccination
programs are implemented by the CDC, whereas post-exposure
prophylaxis is performed by hospitals with a limited supply of
tetanus vaccine.28 In the present survey, most doctors reported
a lack of tetanus vaccine in the local institutions and elsewhere,
since it is provided by CDC for pediatric immunization sche-
dules and not for adults. A previous review and discussion27,29

also noted lack of availability of DTaP (a vaccine that helps
children younger than age seven develops immunity to three
deadly diseases caused by bacteria: diphtheria, tetanus, and
whooping cough) for children older than 6 years. Thus, there
is an urgent need to review the current health-care policies.

A single TIG application does not provide a lasting immu-
nity to tetanus, since the incubation period of tetanus ranges
from 24 h to several months, whereas the antitoxin confers
immediate passive immunity for only 10 to 15 days. Thus, the
effective concentration of TIG may be lost during the incuba-
tion period.30–32 Hence, post-exposure prophylaxis with TIG
alone in the absence of an immune response is not preferred.

The current overuse of TIG in mainland China not only
results in a temporary immunity to tetanus, thus exposing
potential risk of tetanus in future, but can also lead to con-
siderable waste of limited medical resources, serious social
and medical consequences, including anaphylactic shock and
even death. In fact, between 1993 and 2012, 82 cases of
tetanus antitoxin-induced anaphylactic shock were reported
in the China Scientific Journal Database according to a search
with the keywords “anaphylactic shock” “anti-tetanus serum”
“tetanus antitoxin” or “adverse reactions”.33 In contrast, only
two such cases were identified with the same keywords in the
PubMed database. These findings may indirectly reflect the
fact that the widespread use of TIG in mainland China may
have severe consequences. In addition, since it is derived from
animal blood, TIG may carry the risk of pathogen transmis-
sion such as HIV and hepatitis. Therefore, it is urgent to
increase doctors’ knowledge of correct tetanus prevention
and to avoid the overuse of TIG in mainland China.

Based on the findings of this survey, it is not far-fetched to
surmise that the seroprevalence of tetanus antibody in the adult
population of mainland China is not high. In fact, Chunhuan
Zhang34 reported a seroprevalence of only 31.3% among adults
older than 20 years in Guangzhou, China. Similarly, Yaqun Qiu35

reported a seroprevalence of only 18.6% among themigrant work-
ers in Shenzhen, China; the samples were from two large cities in
China. This dire situation must be urgently improved.

There still exist some issues about tetanus vaccine should be
addressed. A considerable debate is surging in western countries
about a more appropriate vaccine formulation for Tetanus boos-
ters. ACIP recommends that booster doses of Td should be
administered every 10 years in adolescents and adults.7,8

However, as data from their countries showing that pertussis
infection continues to be endemic among adolescents and
adults36 and the safety and immunogenicity of Tdap vaccines
are promising comparing with Td, some experts support the
feasibility of a shift from decennial Td to decennial Tdap booster
vaccination.37,38 The Chinese guidelines also recommend the
same in adolescents and adults as ACIP, but there lack native
data to support or argue. We direly need to raise a lot of work in
agenda to improve the situation.

A few limitations of the study should be mentioned. First, the
sample was limited in size and may not represent other regions in
mainlandChina. Second, the causal relationship of knowledge and
practices with the incidence of improper tetanus treatment could
not be confirmed due to the cross-sectional nature of the survey.
Third, our survey did not address the attitudes of the respondents,
which may represent a lack of information. Moreover, two possi-
ble biases could have been introduced due to the convenient
sampling of the respondent: a) social desirability bias (i.e., some
answers may have been given because they were viewed as more
‘acceptable’ rather than because they were ‘true’) and b) selection
bias (i.e., as the survey populationwas self-selected, it is reasonable
that the final sample included physicians who were more inter-
ested in tetanus-related issues, and therefore more likely to per-
form/recommend tetanus vaccination following official
statements and recommendations). Nevertheless, based on the
role of a first and pilot study in China, the design of our study
with two groups of data allows the findings to be checked against
each other. This helps ensure the reliability of the results and lay
the foundation for subsequent large-scale research.

In conclusion, we observed a considerable lack of knowl-
edge regarding tetanus vaccination recommendations among
emergency doctors in mainland China. Unlike other coun-
tries, TIG is used as the post-exposure tetanus prophylactic
rather than immunization, most likely due to the current
CNIP guidelines and the unavailability of tetanus vaccines
across hospitals. Our findings provide the impetus for updat-
ing the CNIP guidelines, in order to accommodate adults and
special groups such as adolescents and pregnant women, and
avoid unnecessary TIG administration. In addition, the teta-
nus vaccines have to be made available in all hospitals.
Chinese native guidelines were published after our survey
and expressed similar concerns. We can conduct another
survey in the future and hope that the situation will improve
after the publication of our native guidelines.
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Appendix 2.

Tetanus questionnaire (in English)

Informed consent and confidentiality of interviews

Good morning/afternoon, Mr/Mrs ________. We are from “KAP of Doctors in China Regarding Tetanus Prevention in Trauma Patients” research
group. We are working on a project concerned with Tetanus Prevention in which you could participate/participated. This study aimed to assess the
knowledge and practice (KAP) of doctors regarding tetanus prevention in trauma patients and to subsequently develop advocacy efforts to improve
clinical doctors’ tetanus immunization training. Now, the project is just starting. The interview will take about half an hour. All the information we
obtain will remain strictly confidential and your answers and name will never be revealed. Also, you are not obliged to answer any question you do not
want to, and you may stop the interview at any time.

The objective of this study is to assess the knowledge and practice (KAP) of doctors regarding tetanus prevention in trauma patients. This is not to
evaluate or criticize you, so please do not feel pressured to give a specific response and do not feel shy if you do not know the answer to a question.
I am not expecting you to give a specific answer; I would like you to answer the questions honestly, telling me about what you know, how you feel, the
way you live and how you prepare food. Feel free to answer questions at your own pace. For questions 11–15, the options highlighted in red are the
ones recommended by ACIP (The color was only shown as the reference not to the respondents.).

TIG: Tetanus immune globulin

DTaP: a vaccine that helps children younger than age 7 develops immunity to three deadly diseases caused by bacteria: diphtheria, tetanus, and
whooping cough. It is given at 2 months, 4 months, 6 months, 15–18 months, and 4–6 years.

Tdap: a booster immunization containing a lower concentration of diphtheria and pertussis toxoids than DTaP. Tdap is given at age 11. Adolescents
and adults who have not yet received it should receive one dose of Tdap at the time of their next tetanus booster.

Td: a vaccine against tetanus and diphtheria only recommended every 10 years thereafter.

Do you agree to participate in this interview?

Yes ___ No ___ If yes, continue to the next question; if no, stop the interview.

Do you have any question before we start? (Answer questions).

May I start now?

*Q1 How old are you?
◯ 20–30
◯ 30–40
◯40–50
◯ 50–60
◯ > 60

*Q2 What is your gender?
◯ Male
◯ Female

*Q3 What is the hospital type you worked?
◯ Primary hospital
◯ Non-primary hospital (including secondary hospital, tertiary hospital, international clinic)

*Q4 what is your education level ?
◯ Less than 5-year College
◯ 5-year or more College

*Q5 Did you receive tetanus vaccine training?
◯ Yes
◯ No

*Q6 Did you receive WHO tetanus guideline training?
◯ Yes
◯ No

*Q7 Did you receive tetanus boost injection in recent 10 years?
◯ Yes
◯ No

*Q8 Have you give consultation in recent half year ?
◯ Yes
◯ No
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*Q9 Does your hospital have tetanus vaccination in stock?
◯ Yes
◯ No

Q10 Will you query about the history of tetanus vaccination?
◯ Yes
◯ No

*Q11 For patients aged 11years and older with Clean and Minor Wound and receiving Incomplete DTaP series or unclear history, what you will do?
◯ TAT.TIG instead in case of allergy
◯ Give Tdap (preferred) or Td4 without TIG
◯ No further action required for wound care. Tetanus-containing vaccine booster is recommended at least every 10 years
◯ Combination of TAT or TIG with Tetanus-containing vaccine

*Q12 For patients aged 11years and older with Clean and Minor Wound and receiving complete DTaP series, what you will do?
◯ TAT.TIG instead in case of allergy
◯ Give Tdap (preferred) or Td4 without TIG
◯ No further action required for wound care. Tetanus-containing vaccine booster is recommended at least every 10 years
◯ Combination of TAT or TIG with Tetanus-containing vaccine

*Q13 For patients aged 11years and older with dirty or deep wounds and incomplete 3-dose primary series, what you will do?
◯ TAT.TIG instead in case of allergy
◯ Give Tdap (preferred) or Td4 without TIG
◯ No further action required for wound care. Tetanus-containing vaccine booster is recommended at least every 10 years
◯ Combination of TAT or TIG with Tetanus-containing vaccine

*Q14 For patients aged 11years and older with dirty or deep wounds and Complete 3-dose primary series with an interval of 5 years or more from last
dose, what you will do?

◯ TAT.TIG instead in case of allergy
◯ Give Tdap (preferred) or Td4 without TIG
◯ No further action required for wound care. Tetanus-containing vaccine booster is recommended at least every 10 years
◯ Combination of TAT or TIG with Tetanus-containing vaccine

*Q15 For patients aged 11years and older with dirty or deep wounds and Complete 3-dose primary series (any tetanus-containing vaccine5) with an
interval less than 5 years from last dose, what you will do?

◯ TAT.TIG instead in case of allergy
◯ Give Tdap (preferred) or Td4 without TIG
◯ No further action required for wound care. Tetanus-containing vaccine booster is recommended at least every 10 years
◯ Combination of TAT or TIG with Tetanus-containing vaccine

Appendix 3.

The regression models were built without significant P value no matter line regression or logit regression. Due to the fact of low score, we tittered the
cutoff value to 4 as the pass line (total score 10). The univariate regression indicated that the type of hospital and gender may influence the pass ration
but be insignificant when control for other variables such as age and education.

Regression analysis of associations of pass (cut off 4 in total 10) with gender, hospital type, and other variables.

Univariate regression Multivariate logistic regression

Independent variable OR (95% CI) P aβ (95% CI) P OR (95% CI) P

Gender Male 1 0.045b 0.446(−1.000–0.992) 0.109 1 0.504
Female 1.977(1.014–3.856) 1 1.360(0.552–3.351)

Age group (years old) 20–30 1 0.689 1 0.468 1 0.198
30–40 0.832(0.367–1.883) −0.194(−0.862–0.474) 0.751(0.322–1.751)
40–50 0.727(0.303–1.747) −0.325(−1.029–0.379) 0.653(0.262–1.630)
More than 50 0.406(0.078–2.096) −0.864(−0.979–0.250) 0.325(0.059–1.800)

Education Less than 5-year college 0.848(0.284–2.535)
1

0.768 −0.027(−0.919–0.865) 0.952 0.808(0.254–2.572)
1

0.718
5-year or more college 1

Hospital type Joint venture hospital 2.17(1.100,4.688) 0.047b 0.451 0.175 1.92(0.683,5.445) 0.228
Non-joint venture hospital 1 1 1

Training Yes 0.874(0.430–1.776) 0.709 0.003(−0.550–0.555) 0.993 0.872(0.393–1.935) 0.737
No 1

WHO guideline Yes 1.163(0.600–2.256) 0.654 0.080(−0.449–608) 0.767 1.326(0.636–2.763) 0.452
No 1

aLine regression
bwith a P value <0.05
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