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ABSTRACT

The tetanus vaccine is not routinely given to Turkish adults. Protective tetanus immunity decreases with
age. Health-care personnel (HCPs), who are role models in the field of health, are a target group in order to
achieve a higher rate of tetanus vaccination in the community. This study was designed to evaluate
attitudes and coverage regarding tetanus vaccination among a large sample of Turkish HCPs. This cross-
sectional epidemiologic study was conducted from July to August 2019. A questionnaire was sent to HCPs
using social media. Of the 10,644 HCPs included in the study, 65% were female. Overall, the tetanus
vaccination coverage (TVC) among HCPs was 78.5% (95% Cl: 77.7%-79.3%). TVC was significantly higher
among physicians [83.4% (95% Cl: 82%-84.6%); p < .001] compared with all other HCPs except nurses.
Older age (=40 years) and length of professional experience were significantly correlated with TVC. Of the
8353 HCPs who received tetanus vaccines during their lifetime, 73.03% received tetanus vaccination in the
past 10 years. The self-vaccination rate for protection against tetanus was 13.1%. Acute injuries (25.42%)
and pregnancy (23.9%) were the most common reasons for having the tetanus vaccine. One-third (33.7%)
of HCPs did not have information about whether pregnant women could receive tetanus vaccinations.
This survey study provided excellent baseline information about HCPs' coverage rates and attitudes
regarding tetanus vaccination. The present results suggested that tetanus boosters for HCPs should be
established as soon as possible, and revealed that the HCPs younger than 30 years with relatively less
professional experience and all other HCPs except nurses and physicians should be identified as the target
population for future intervention programs.
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1. Introduction
immunity caused by not receiving booster doses.” The efficacy

Tetanus is an acute, fatal disease caused by the exotoxin of
Clostridium tetani. Tetanus is the oldest disease known by
communities that causes undesirable consequences, especially
in the elderly, pregnant women, and newborns. The number of
tetanus cases has decreased significantly over the years due to
the widespread use of tetanus antitoxin and tetanus vaccine.
Despite being a vaccine-preventable disease, it is still an impor-
tant public health problem in low-income countries where
primary immunization program is not active.' Also, there is
an increased risk of tetanus in adults due to decreased

and safety of the tetanus vaccine have been recognized by
communities over the years. Therefore, the tetanus vaccine,
in addition to hepatitis B and influenza vaccines, is the most
commonly received vaccine among adults.>*

In Turkey, the tetanus vaccination program began in 1937 and
gained momentum in 1985 with the National Vaccination
Campaign. The tetanus vaccine is included in routine childhood
immunization programs as a primary series of three doses plus
three booster doses that are given at 18-23 months, at 6 years of
age, and 13 years of age, respectively. It is implemented across the
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whole country in the framework of the Expanded Immunization
Program of the Ministry of Health of Turkey.” In addition, the
tetanus vaccine has been given to pregnant women during every
pregnancy since 1990 within the elimination of neonatal tetanus
program. Men have an additional dose of monovalent tetanus
vaccine during the military service period. Another point related
to the prevention of tetanus is the use of tetanus prophylaxis in
patients admitted to health-care providers with acute injuries.
Tetanus vaccine boosters are not routinely given to Turkish
adults; therefore, tetanus antibody levels decrease with age, espe-
cially in people aged over 50 years.’ Studies showed that the
tetanus vaccination rate among adult populations was lower in
Turkey.”®

Tetanus is not transmitted through contact with infected
patients and isolation procedures are not used for patients with
tetanus. Therefore, tetanus is not considered a high-risk disease
for occupational exposure by healthcare personnel (HCP).
HCPs may not feel the need for a tetanus vaccine. There has
been recently an increase in adult and adolescent patients with
pertussis around the world.” In many countries, the pertussis
vaccine is recommended for HCPs who are in contact with
newborns, babies, pregnant women, and immunocompro-
mised patients. There is no pertussis vaccine alone.
Therefore, tetanus toxoid, reduced diphtheria toxoid, and acel-
lular pertussis (Tdap) combined vaccine is given in one dose
for pertussis immunization, regardless of the history of tetanus
vaccination for HCPs.'”

The World Health Organization has no current recommen-
dation about tetanus vaccination for HCPs. Although there is
no published vaccination guideline for HCPs in our country,
the tetanus vaccine has been given free of charge since 2002,
based on the HCP’s request. However, the tetanus immuniza-
tion status of HCPs has not yet been researched.

This survey study was designed to evaluate the knowledge
on tetanus vaccination in pregnancy, and the attitudes and
tetanus vaccination coverage (TVC) among a large sample of
Turkish HCPs nationwide. Knowing the TVC among HCPs is
useful for measuring the impact of vaccination campaigns and
preparing educational programs.

2. Materials and methods

This cross-sectional epidemiologic survey study was conducted
from July to August 2019. The questionnaire was prepared by
an adult vaccination study group in Turkey. A brief note
explaining the purpose of the survey together with
a descriptive questionnaire was sent to HCPs via a link through
specialized societies, social media such as WhatsApp, and
HCPs were invited to join the study. The questions were
answered anonymously. The participation of HCPs was
voluntary.

Ethics committee approval was obtained from Izmir
Bozyaka Training and Research Hospital (ethics commit-
tee number: 08.09.2016/431) and this study was performed
with the permission of the Turkish Public Health
Institution.

Some HCPs did not answer all the questions about tetanus
vaccination in the survey; therefore, statistical analyses were
only performed with HCPs who answered all questions. The

questionnaire consisted of three sections and 12 questions; the
first section included demographic data such as age, sex, occu-
pation group, workplace, and years in the profession. In
the second section, there were three questions that aimed to
measure participants’ attitudes about tetanus immunization
and self-vaccination status. HCPs were asked, “Have you
received a tetanus vaccine throughout your lifetime?” “When
did you receive the latest tetanus vaccine?” and “Why was your
latest tetanus vaccine administered?” The third section evalu-
ated the knowledge levels of HCPs about tetanus vaccination in
pregnancy. They were asked that “How many tetanus vaccines
are recommended during pregnancy?” and “Can Td vaccine be
administered to pregnant women?”

HCPs were accepted as vaccinated against tetanus if they
reported being vaccinated during the past 10 years and
received at least three primary doses of tetanus vaccine dur-
ing their lifetime. HCPs were accepted as unvaccinated if they
reported to did not receive a tetanus vaccination including
the 3-dose vaccination recommended for primary immuniza-
tion in childhood or adulthood immunization, or had pri-
mary immunization but did not receive a booster dose in the
last 10 years.

Age was categorized into three groups: <29 years, 30 to
39 years, and 240 years. Years of experience in the profession
were divided into four groups: <5 years, 6 to 10 years, 11 to
15 years, and =16 years. From the occupation groups, auxiliary
health personnel and technician groups included dentists, phar-
macists, dietitians, physical therapists, laboratory technologists/
technicians, radiology technologists/technicians, emergency med-
ical technicians, and paramedics, and non-clinical personnel
included medical records secretaries, office staff, patient transport
staff, support maintenance staff, food service workers, cleaning
staff, and security staff.

The questions were multiple choice and the answers given
for each question were evaluated separately and compared with
each other. Data were evaluated using the SPSS Ver. 21.0
(Chicago, IL, USA) statistical package program. Descriptive
statistics included counts and percentages for categorical vari-
ables. The method used to calculate confidence intervals (CIs)
was the Wilson score method. The Chi-square test was used to
examine associations between demographic data and whether
the HCPs had a tetanus vaccine. P-values of <0.05 were con-
sidered statistically significant.

3. Results
3.1. Study and HCP characteristics

When all data were analyzed, 12,474 HCPs responded overall, but
14.67% of all respondents did not answer questions regarding
tetanus vaccination. Therefore, 10,644 HCPs were included in
the study. Table 1 shows the TVC and the demographic data of
the HCPs. The majority of HCPs were female (65%), aged 30-
39 years (35.3%), were nurses (31.9%), had under 5 years of
experience in the profession (36.4%), and worked in university
hospitals or education and research hospitals (58.1%). The mean
age of the HCPs was 35.51 £ 9.36 (range, 15-76) years. The
average number of years of professional experience was
10.65 + 8.47 (range, 10-50) years.



Table 1. Demographic datas and tetanus vaccination coverage of health care
personnels.

Sample Tetanus vaccination
Characteristics size, N coverage % (95% Cl)
Total 10644 78.5 (77.7-79.3)
Age (years)
18-29 3243 70.2 (68.6-71.8)*
30-39 3755 80.7 (79.5-82)
>40 3646 83.5 (82.3-84.7)*
Sex
Male 3721 75.5 (74.1-76.9)*
Female 6923 80.1 (79.1-81)
Professional experience (years)
<5 3878 71 (69.6—72.5)b
6-10 2728 80.2 (78.7-81.7)
11-15 1740 83.8 (82-85.5)
>16 2298 84.9 (83.4-86.3)*
Occupation groups
Physicians 3206 83.4 (82-84.6)*
Nurses 3397 82.3 (81-83.5)
Auxiliary health personal and 924 74.8 (71.9-77.5)°
technicians
Medicine or nursing students 1010 68.9 (66-71.7)°
Non-clinical personnel 2107 71.1 (69.1-73)¢
Working institution
University hospital or Education and 6189 78.5 (77.5-79.5)*
research hospital
Public or private hospital 3629 77.3 (75.9-78.6)

Family health center or public health 826 83.3 (80.6-85.7)

center.

Boldface indicates statistical significance (p < .01).

*Reference level.

?p < .01 by chi-square test for comparisons within age with more than 40 years as
the reference level.

Pp < .01 by chi-square test for comparisons within occupational with =16 years in
professional experience as the reference level.

p < .01 by chi-square test for comparisons within occupation with physician as
the reference level.

Table 2. Receiving time and the reasons for receiving the last tetanus vaccination.

Receiving time N %
Within the past 10 years 6101 73.0
1 year 1255 15.0
2-5 years 2732 327
6-10 years 2114 253
More than past 10 years 1270 15.2
Not remember 982 11.8
Reasons
Acute Injury® 2124 25.4
Pregnancy 1995 239
During the training period 1351 16.2
Self-vaccination for prevention 1098 13.1
Not answered 427 5.1
During military service period 359 43
Admission time to work 337 4.0
Together with rabies vaccine 171 2.0
Others 491 5.9

Percutaneous or mucosal injury and traffic accident.

Of the HCPs who participated in our survey, 8353 (78.5%)
received tetanus vaccines during their lifetime, of which
73.03% received tetanus vaccination in the past 10 years, and
15.2% received it more than 10 years ago. 11.8% of HCPs could
not remember when they last had a tetanus vaccine. The times
for receiving the last tetanus vaccine are shown in Table 2.

Acute injuries (25.42%) and pregnancy (23.9%) were the most
common reasons for getting a tetanus vaccine. The rate of self-
vaccination for protection against tetanus was 13.1%. The reasons
for receiving the last tetanus vaccine are presented in Table 2.
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3.2. Tetanus vaccination coverage

Overall, the TVC among HCPs was 78.5% (95% CI: 77.7%-
79.3%). TVC was significantly higher among physicians [83.4%
(95% CI: 82%-84.6%); p < .001] compared with auxiliary health
personnel and technicians [74.8% (95% CIL: 71.9%-77.5%)],
non-clinical personnel [71.1% (95% CI: 69.1%-73%)] and med-
icine or nursing students [68.9.4% (95% CI: 66%-71.7%)].
There was no significant difference between physicians and
nurses [83.4% (95% CI: 82%-84.6%) vs. 82.3% (95% CI: 81%-
83.5%); p = .021]. HCPs aged 18 to 29 years had statistically
significantly lower TVC than those aged over 40 years as the
reference level [70.2% (95% CI: 68.6%-71.8%) vs. 83.5% (95%
CI: 82.3%-84.7%); p < .001]. TVC was significantly positively
associated with the duration of professional experience
(216 years) [84.9% (95% CI: 83.4%-86.3%); p < .001] and
older age (240 years) [83.5% (95% CI: 82.3%-84.7%);
p <.001]. There was no statistical difference between the work-
ing institutions but the highest coverage was observed in family
health centers and public health centers [83.3% (95% CI:
80.6%-85.7%)].

According to data analysis performed in terms of sex, there
was no significantly higher rate of TVC between the sexes.
However, female sex was associated with increased TVC in
all age subgroups (p < .01), professional experience duration
subgroups (p < .01), and occupation subgroups (p < .01) com-
pared with the male sex. There was no significant difference in
terms of working institution subgroups regarding sex
(p = .058).

TVC according to the geographic locations of the HCPs is
shown in Figure 1. The Central Anatolia region had the highest
percentage of TVC, and the lowest rate was in the Southeastern
Anatolia region. The Central Anatolia region, Aegean region,
and Eastern Anatolia region had higher rates of TVC com-
pared with the Southeastern Anatolia region as the reference
geographic location (p < .01).

3.3. Knowledge level about tetanus vaccination during
pregnancy

HCPs were confused about the number of tetanus vaccines
recommended for pregnancy. It was seen that 33.7% of HCPs
did not have information about whether pregnant women
could receive tetanus vaccination, the following: 20.2% of
HCPs reported that a single dose, 19.7% two-dose, 16.4% five-
dose tetanus vaccine should be administered during preg-
nancy, and 10.2% reported that tetanus vaccine was not needed
because births are safe today. Just over half (55.7%) of the
HCPs did not know whether the Td (tetanus, diphtheria)
vaccine could be given to pregnant women, and 33.4% agreed
that Td could be administered during pregnancy.

4. Discussion

This study provides the first estimate rate of TVC in Turkish
HCPs. The public takes HCPs as role models in the field of
health."" Therefore, HCPs are a target group for achieving high
vaccination coverage in the community. Recently, the vaccina-
tion of private adult populations such as HCPs is a new concept
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Figure 1. The rates of tetanus vaccination coverage according to the geographic locations of the health care personnels in Turkey.

implemented by many countries. A recent study comparing
current national vaccination policies for HCPs in 36 European
countries reported that tetanus vaccination programs, which
were not recommended in 15 countries, were recommended
for all HCPs in 12 countries, and specific HCP groups in three
countries (Ireland, Norway, the United Kingdom), and com-
pulsory in only five countries (Croatia, France, Portugal,
Slovenia, and Ukraine).'?

In Turkey, there is no specific national vaccination policy
for all HCPs; vaccination is recommended for specific groups
of HCPs according to the proposals of occupational health and
safety specialists or infection control practice advisory com-
mittee of every healthcare center. Also, there are no clear data
about national adult or HCPs vaccination rates; however, the
vaccination coverage rates among various adult patients such
as adults with immunocompromised conditions, HCPs, and
the elderly have been researched based on single-center
studies.>'*2°

The most commonly recommended vaccines are seasonal
influenza, tetanus, hepatitis B, and pneumococcus by physicians
for adult immunization in our country.” Although older
patients with chronic pulmonary illness are known to carry
a high risk of influenza infection and pneumonia, influenza
and pneumococcal vaccination rates among risk groups are
low. Guclu et al. reported that the rates of influenza vaccination
and pneumococcal vaccinations were 20% and 11%, respec-
tively, in 350 patients who were admitted to a pulmonary disease
outpatient clinic and a family health center."* Similarly,
Candemir et al. found low rates of vaccination in patients
hospitalized with acute respiratory failure; overall influenza
and pneumococcal vaccination rates were 26% and 15%,
respectively.'” Studies showed that getting regular vaccination
for influenza among HCPs ranged from 6.7% to 25.7% and only
35.5-55% of HCPs reported never having an influenza vaccine
during their lifetimes.'®'” In terms of hepatitis B vaccination,
the vaccination rates and knowledge levels of healthcare workers
and students are high due to the high risk of occupational

exposure.'®'? However, the vaccination rates for tetanus are
lower than expected for both adults and HCPs. One study
investigating tetanus immunity among adult trauma patients
admitted to the emergency department reported that tetanus
vaccination history was known in 59.1% of patients and 48.1% of
them had a booster dose in 10 years.”® Similarly, in another
study including patients aged =50 years, 53.8% of patients knew
their tetanus vaccination histories, 36% of whom had a booster
dose in the last 10 years.° In a study of 221 primary care
physicians (PCPs) who were responsible for primarily childhood
immunization, and partially, adulthood immunization, the
PCPs’ vaccination rates for tetanus, influenza, and hepatitis
B vaccines were 47.1%, 54.3%, and 74.2%, respectively.'’

The intention among HCPs to recommend or receive the
tetanus vaccine is weak.'>?! Chen et al. reported that there was
a lower willingness to receive the Tdap vaccine and a low
knowledge score among nurses in Taiwan.**> There is
a similar perception in our country. Catakli et al. evaluated
the attitudes of 300 family physicians and 230 pediatricians
about rotavirus, human papillomavirus, the meningococcal
conjugate vaccine, and Tdap vaccines, which are not included
in the national immunization schedule in Turkey.
Interestingly, the Tdap vaccine was the least recommended
vaccine despite being the oldest and best-known vaccine.
Only 24.1% of physicians recommended the Tdap vaccine to
their patients due to increasing adult and adolescent pertussis
cases in recent years, not tetanus cases. Of the physicians who
did not recommend the vaccine, 90.4% declared that Tdap
vaccination was not a primary topic for our country.*

There has been a national guideline on Tdap vaccination of
HCPs since 2011 in the United States of America (USA).** In
a study evaluating the Tdap vaccination coverage among
10,229 HCPs in 21 states in the USA, overall, the Tdap cover-
age was 47.2%.>> Another study conducted among HCPs in the
USA reported Tdap coverage of 34.8%, 40.2%, and 42.4% in
2012, 2013, and 2014, respectively.”® In our study, a higher
TVC of 78.5% was observed in HCPs compared with studies in



the USA. Similarly, a new Italian survey study that evaluated
TVC in HCPs reported a high rate of 93.7%.>” By contrast, in
a study conducted among Canadian healthcare providers by
MacDougall et al, tetanus vaccination levels were reported
much lower (47.5%) than in our study.*® Factors leading to
low TVC could include disregarding adult vaccination, target-
ing the childhood immunization schedule, and lack of vaccina-
tion knowledge and awareness among HCPs and the public
due to not being given sufficient training around the impor-
tance of adult vaccination.

It has been shown that inadequate awareness of vaccination
among the public and HCPs is the most important factor for
suboptimal coverage.”” Randi et al. reported that not knowing
about the Tdap vaccine by HCPs was the main cause of low
Tdap coverage. Tdap vaccine was introduced in 2014 in Brazil
for pregnant women and HCPs working in close contact with
newborns.”® In our survey, 21.5% of HCPs had never had
a tetanus vaccine; this high rate indicated inadequate knowl-
edge around tetanus immunization. Higher knowledge levels
of HCPs are associated with making recommendations to
patients about tetanus vaccination and with planning to receive
or have tetanus vaccine themselves.”®

The attitude of HCPs about self-vaccination or receiving
a booster dose for tetanus immunization is important in
terms of showing their attitudes toward vaccination. This
attitude also directly helps to increase the vaccination rate in
the community. Yilmaz-Karadag et al. found that recom-
mendation frequencies of vaccines to risk groups were
higher among physicians who had chosen to vaccinate them-
selves for influenza, tetanus, and hepatitis B2 Ina study
examining vaccination coverage among HCPs aged 18 to
64 years, the rate of having tetanus boosters was found as
70.4%.”" In France, Tdap vaccination is compulsory for
HCPs, the reported vaccination coverage for 10-year booster
of the Tdap vaccine was 95.5%,% but in Pakistan, this adult
booster rate was relatively low among medical students
(39.2%).>* In our study, of 8353 HCPs who received tetanus
vaccines, 13.1% received self-vaccination for protection
against tetanus. This low rate regarding attitude shows that
there is great inadequacy in transforming information to
attitude. Booster doses in adolescents and adults are critical
for maintaining protection against tetanus. Therefore,
guidelines and department-based education along with
interventions, such as mandatory immunization, standing
orders, reminder billboards, and brochures about tetanus
boosters should be prepared to manage waning tetanus
immunity for HCPs.

A study performed on medical students reported that 20.3%
of students were unaware of Tdap immunization, and 86.0% of
medical students were unaware that the university had
a vaccination program as a recommended part of the admis-
sion process.”” This result was compatible with the findings of
our survey study in which the medicine and nursing students
had the lowest TVC. Although student immunization training
and practices are up-to-date, these low rates emphasize the
importance and necessity of regular education sessions, both
at the undergraduate level and post-graduation. The three
targets of education policy are to inform, persuade, and per-
form in HCPs. The ‘to know does not mean to believe; to
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believe does not mean to apply; to apply does not mean to be
maintained’ concept should not be forgotten. The end goal of
education is that knowledge is applied by HCPs in daily life.

There is a significant difference in Tdap vaccination rates
among different personnel such as physicians, nurses, auxiliary
staff, and non-clinical personnel. Previous studies found that
physicians or nurses had the highest Tdap vaccination coverage
rates, and non-clinical personnel had the lowest rates,2>"27:32:34:35
The results of our study were similar to these studies. In addi-
tion, we found that older age (=40 years) and length of profes-
sional experience were significantly correlated with TVC. These
results may be related to the increase in knowledge levels and
professional experience gained over time. It is reported that
educational interventions and increased experience have
a positive influence on knowledge.”® Contrarily, Napolitano
et al. reported that the professional role had a negative correla-
tion with knowledge.”” Generally, studies showed that TVD was
significantly higher in younger age groups,”****"** but our
HCPs aged 18-29 years had the lowest TVC. This finding may
indicate that our younger HCPs had insufficient information on
vaccination because their education programs focus mostly on
diagnosis, treatment, and patient care. Therefore, education
programs on vaccination should be planned for HCPs before
and after graduation.

Overall, female HCPs received tetanus vaccinations and
recommended tetanus vaccination to their patients more fre-
quently than males.">***” In our survey, the female sex was
associated with increased TVC in all age subgroups, profes-
sional experience duration subgroups, and occupation sub-
groups compared with the male sex. The main reason for this
result was more likely related to women having more knowl-
edge and awareness on tetanus vaccination because, in general,
women are often responsible for the care and vaccination of
their children and are vaccinated against tetanus at pregnancy
in routine practice.

Many studies reported that Tdap vaccination coverage was
higher among HCPs working in hospitals.”>** In our study,
TVC among HCPs working in family or public health centers
was significantly higher than among those working in hospitals
because they are responsible for applying routine childhood
immunization programs and pregnancy follow-up in Turkey,
as in many countries.”® Also, it was detected that acute injuries
(25.42%) and pregnancy (23.9%) were the most common rea-
sons for having a tetanus vaccine, which supports that HCPs’
practice, attitude, and knowledge on immunization are better
due to conducting mandatory vaccination education programs
and performing childhood vaccination status tracking by our
government. However, HCPs working in hospitals receive
standard training such as first aid, cardiopulmonary resuscita-
tion, and infection prevention and control every year, but not
vaccination. A study that investigated Tdap vaccination cover-
age reported that in 2012 and 2014, working in settings such as
public health, healthcare education, and emergency medical
services were associated with increased Tdap vaccination cov-
erage, and it was significantly high in those working in hospi-
tals in 2013.%°

This survey study has several limitations. First, current
numerous international organizations and medical societies
have published guidelines for vaccination of HCPs. The main
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purpose of Tdap vaccination is to protect HCPs and their
patients such as newborns and babies against pertussis or
diphtheria infections by vaccinating adults and adolescents;
tetanus immunization is a secondary gain. Our study did not
evaluate the status of diphtheria or pertussis infections among
HCPs. The increased tetanus vaccination rate among HCPs is
indirectly related to that of the public. Second, the way infor-
mation was learned about tetanus vaccination was not ques-
tioned. If deficiencies in accessing information are detected,
forward-looking projects and education programs with accu-
rate, objective, and scientific information about tetanus vacci-
nation should be planned both at undergraduate and
postgraduate levels. The lack of knowledge, attitudes, and belief
about vaccination among HCPs may lead to the spread of
unnecessary concern and misdirection of patients in the com-
munity and reduce vaccination rates. It is known that there is
a correlation between the knowledge level of HCPs about Tdap
vaccination and the actual vaccination rates.”

5. Conclusions

If the knowledge and attitude levels on tetanus vaccination of
HCPs are increased, the TVC rate of the population together
with HCPs will also increase. This survey study provided excellent
baseline information about HCPs’ knowledge, attitudes about
tetanus vaccination, and TVC rates among a large sample of
Turkish HCPs nationwide. To the best of our knowledge, this is
the third-largest survey trial covering HCPs on tetanus
vaccination.”” Therefore, our results were offered to the Ministry
of Health of Turkey. According to this information, we hope that
a combination of education programs and tailored communica-
tion campaigns will be implemented during educational and
professional life to improve TVC rates among all HCPs and the
issue of mandatory immunization should be considered for HCPs.
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