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Original article

Australian vaccine preventable disease 
epidemiological review series: tetanus 2003–2019
Eliora SG Morris, Aditi Dey, Kaitlyn Vette, Harunor Rashid, Nicholas Wood, Frank Beard

Abstract

Background

We examined trends in tetanus notification, hospitalisation and death data from 2003–2019 to assess 
the impact of adult tetanus booster recommendations in Australia.

Methods

Tetanus notifications and deaths from the National Notifiable Diseases Surveillance System; hospi-
talisations from the Australian Institute of Health and Welfare National Hospital Morbidity Database; 
and deaths from the Australian Coordinating Registry were analysed by age group, sex, Aboriginal 
and Torres Strait Islander status and state/territory. Annual rates were calculated using Australian 
Bureau of Statistics mid-year estimated resident populations from 2003–2019 as denominators. To 
assess the impact of a recommended booster dose of reduced antigen content diphtheria–tetanus–
acellular pertussis (dTpa) vaccine for adults aged ≥ 65 years, notification, hospitalisation and death 
rates of tetanus per 100,000 population were compared pre (2003–2012) and post (2013–2019) the 
recommendation’s introduction.

Results

There were 63 notifications of tetanus from 2003–2019 with an average annual incidence rate of 
0.02/100,000. Similar to previous studies, the burden of tetanus in the Australian population contin-
ues to disproportionately affect the elderly, with those aged ≥ 65 years encompassing 63% (40/63) of 
notifications and 100% (11/11) of the deaths observed in this timeframe. Following the introduction 
of a recommendation for those aged ≥ 65 years to receive a dTpa booster, average annual notification 
and hospitalisation rates in those aged ≥ 65 years were significantly lower (notifications: 0.11/100,000 
in 2003–2012 and 0.05/100,000 in 2013–2019, p = 0.01; hospitalisations: 0.24/100,000 in 2003–2012 
and 0.10/100,000 in 2013–2019, p = 0.01). The average annual death rate was similar in the two 
periods (0.002/100,000), although based on small numbers.

Conclusions

The findings of this analysis suggest a positive impact from the 2013 recommendation. However, the 
burden is still disproportionately higher in those aged ≥ 65 years and strategies to improve vaccina-
tion coverage in older Australians are recommended.

Keywords: booster vaccination; epidemiology; immunisation; tetanus; vaccine preventable disease
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Introduction

Tetanus is a disease caused by a toxin produced 
by the bacterium Clostridium tetani, the spores 
of which are ubiquitous in soil, dust and animal 
waste.1 The spores persist in soil for months to 
years and are remarkably hardy: they are resist-
ant to boiling and to a number of disinfectants.2 
When spores are inoculated into the body, often 
through a contaminated puncture wound, the 
bacteria can grow anaerobically at the wound 
site producing tetanospasmin toxin. Tetanus is 
characterised by muscle spasms, often starting 
around the neck and jaw (‘lockjaw’) and then 
progressively affecting other parts of the body, 
resulting in difficulty swallowing and breathing. 
Even with optimal treatment, the case fatality 
rate is around 10%.3 Neonatal and obstetrical 
tetanus is extremely rare in developed countries 
but is still prevalent in developing countries 
where vaccination coverage is low and birthing 
practices are non-sterile.4

Tetanus-containing vaccines have been used 
in Australia since the 1920s. Currently tetanus, 
given in combination vaccines, is included on 
the National Immunisation Program (NIP) as 
an initial three-dose schedule for infants, with 
booster doses at 18 months and 4 years, and at 
12–13 years of age via school-based immunisa-
tion programs. Booster doses are also recom-
mended for adults aged ≥ 50 years (since 2000, 
replacing the previous recommendation for 
boosters every ten years) and ≥ 65 years (since 
March 2013), if not vaccinated in the previous 
decade.5,6

The last two published reports on the epide-
miology of tetanus in Australia, covering the 
periods 1993–20027 and 1993–2010,8 showed 
low overall incidence but disproportionate rates 
among Australians aged ≥ 65 years. In this 
study, we aimed to examine trends in tetanus 
notifications, hospitalisations, and deaths over 
the period 2003–2019, to update epidemio-
logical knowledge of tetanus in Australia and 
to explore whether changed vaccination rec-
ommendations for older adults have impacted 
morbidity and mortality rates in this age group.

Methods

Three sources of epidemiological surveil-
lance data were used: notification data from 
the National Notifiable Diseases Surveillance 
System (NNDSS); hospitalisation data from 
the Australian Institute of Health and Welfare 
(AIHW) National Hospital Morbidity Database 
(NHMD); and death data from the Australian 
Coordinating Registry (ACR).

Notifications

In Australia, tetanus is a notifiable disease in 
each state and territory. The case definition for a 
confirmed tetanus case requires either definitive 
laboratory evidence (isolation of C. tetani from 
a wound in a compatible clinical setting and 
prevention of positive tetanospasm in mouse 
test from such an isolate using specific tetanus 
antitoxin) or clinical evidence (clinically com-
patible illness without other apparent cause).9 
Tetanus notification data from 1 January 2003 
to 31 December 2019 were analysed in this 
report, with notifications reported by date of 
onset.

Hospitalisations

The AIHW NHMD receives patient admission 
data from all public and private hospitals in 
Australia. Hospitalisations with admission dates 
between 1 January 2003 and 31 December 2019 
were included in this study. The International 
Classification of Diseases, tenth revision, 
Australian Modification (ICD-10-AM) codes of 
A33 (tetanus neonatorum), A34 (obstetrical tet-
anus) and A35 (other tetanus) were examined.

Admission year was the preferred variable 
included in the analysis. However, in the data 
provided, length of stay for tetanus hospitali-
sations was capped at 30 days with admission 
month and year redacted for any admissions 
with length of stay ≥ 30 days, so separation year 
was used for these hospitalisations.
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Deaths

Death data were available from the ACR for 
2007–2019. Only deaths where tetanus was 
listed as the underlying cause were examined. 
Deaths among tetanus notifications to NNDSS 
were also described.

Population estimates

Tetanus incidence was calculated using 
Australian Bureau of Statistics mid-year esti-
mated resident populations from 2003–2019 as 
denominators and was represented as annual 
rates or average annual rates per 100,000 total 
population. Rates among population subgroups, 
including age, sex, or geographical areas, were 
also calculated using mid-year resident popula-
tions for these subgroups.

Pre- and post-2013 comparisons

To assess the impact of the recommendation for 
a diphtheria-tetanus-pertussis (dTpa) booster 

dose for adults aged ≥ 65 years, notification rates, 
hospitalisation rates (using AIHW NHMD 
data) and death rates (using NNDSS data) 
of tetanus per 100,000 population were com-
pared pre (2003–2012) and post (2013–2019) 
recommendation.

Data analysis

Data analysis was undertaken on IBM® SPSS 
Statistics 28 and Microsoft® Excel for Mac 
version 16.49. Incidence rate ratios (IRR) were 
calculated to compare notification rates pre and 
post the vaccination recommendation change, 
and to compare notification rates and hospi-
talisation rates by age group; 95% confidence 
intervals (95% CI) and p values were calculated 
for IRR using EpiBasic (University of Aarhus, 
Denmark).10

Ethics approval

Ethics approval for this project was provided 
by the Australian Capital Territory Health 

Figure 1: Number of tetanus notifications and principal diagnosis hospitalisations, Australia, 
2003–2019
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Department (ACT Health) Human Research 
Ethics Committee (HREC: 2020/ETH02028) 
along with site specific assessment approval 
(LNRSSA: 2020/STE03546).

Results

Notifications

There were 63 notifications of tetanus between 
2003 and 2019 (Figure 1) with an annual noti-
fication rate ranging between 0.01 and 0.03 per 
100,000 population, with average annual inci-
dence of 0.02 per 100,000 (Figure 2).

Hospitalisations

Between 2003 and 2019, there were 207 hospi-
talisations with tetanus recorded as the princi-
pal diagnosis, with an annual hospitalisation 
rate ranging between 0.02 and 0.10 per 100,000 
population, and with an average annual hos-
pitalisation rate of 0.05 per 100,000 (Figure 2). 

There were no recorded cases of tetanus neona-
torum (ICD code A33). There was one case of 
obstetrical tetanus (ICD code A34), recorded in 
a woman of non-childbearing age, which was 
considered likely to be a coding error and was 
thus excluded from the analysis.

Notifications and hospitalisations by 
state/territory

The average annual notification rate per 100,000 
population over the 2003–2019 period ranged 
from 0.00 in the Australian Capital Territory 
and Northern Territory to 0.16 in Tasmania 
(Table 1). The average annual tetanus hospi-
talisation (principal diagnosis) rate per 100,000 
over the 2003–2019 period ranged from 0.00 
in the Australian Capital Territory to 0.17 in 
Western Australia (Table 1).

Figure 2: Tetanus notification and principal diagnosis hospitalisation rates by age group, 
Australia, 2003–2019
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Table 1: Average annual tetanus notification and principal diagnosis hospitalisation rates per 
100,000 population by jurisdiction, Australia, 2003–2019

Jurisdiction
Number of 
notifications

Average annual 
notification rate 
(per 100,000 

population per year)

Number of 
hospitalisations 

(principal diagnosis)

Average annual 
hospitalisation rate 

(per 100,000 
population per year)

Australian Capital Territory 0 0 0 0.00

New South Wales 19 0.03 59 0.10

Northern Territory 0 0 1–4a 0.05

Queensland 11 0.03 55 0.15

South Australia 2 0.02 17 0.12

Tasmania 7 0.16 1–4a 0.07

Victoria 17 0.04 35 0.07

Western Australia 7 0.04 34 0.17

Australia 63 0.02 204b 0.05

a To comply with the AIHW’s data release condition that hospitalisation counts < 5 be suppressed in published reports, counts between 

1 and 4 are reported as a range.

b Jurisdiction (state or territory) was not specified for 1–4 hospitalisations.

Notifications and hospitalisations by age 
and gender

Tetanus notification and hospitalisation rates 
were higher among adults aged ≥ 65 years than 
among younger age groups (Figure 3). Almost 
three-quarters of notifications were in adults 
aged ≥ 50 years (45/63; 71%); 63% of notifica-
tions (n = 40/63) were in adults aged ≥ 65 years; 
and 60% of notifications (n = 38/63) were in 
adults aged ≥ 70 years (Table 2). The distribu-
tion of age among hospitalisations for tetanus 
was slightly younger than for notifications, with 
approximately half of hospitalisations in adults 
aged ≥ 50 years (115/207; 56%); 44% in adults 
aged ≥ 65 years (92/207); and 41% in adults 
aged ≥ 70 years (84/207).

Males and females made up 49% and 51%, 
respectively, of both notifications and hospitali-
sations. Females made up the majority of noti-
fications in those aged ≥ 50 years (n = 26/45; 
57%), while males comprised the majority of 
notifications aged < 50 years (n = 13/18; 72%) 
(Figure 3).

For children aged < 5 years, one notification 
and 1–4 hospitalisations were recorded. The 
notified case was recorded as unvaccinated.i

Notifications and hospitalisations by 
Indigenous status

There were no recorded notifications in 
Aboriginal and Torres Strait Islander people 
between 2003 and 2019. Six hospitalisations 
were recorded in Aboriginal and Torres Strait 
Islander people over the same period.

Severe morbidity and mortality

We were unable to calculate median length of 
stay in any meaningful manner due to the 30–
day length-of-stay hospitalisation cap. There 
were 17 hospitalisations with tetanus as the 
principal diagnosis that had stays of at least 30 
days.

i  To comply with the AIHW’s data release condition that 

hospitalisation counts < 5 be suppressed in published reports, 

counts between 1 and 4 are reported as a range.
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Figure 3: Average annual rates, of (a) notification and (b) principal diagnosis hospitalisation, by 
age group and sex, Australia, 2003–2019

a. Notification rates by age group and sexa
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b. Principal diagnosis hospitalisations by age group and sexa
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Table 2: Tetanus notifications and principal diagnosis hospitalisations by age group, Australia, 
2003–2019

Data source

Number and proportion of notifications and hospitalisations

< 50 years 50–64 years 65–69 years ≥ 70 years Total

n % n % n % n % n

Notifications 17 27 5 8 3 5 38 60 63

Hospitalisations 92 44 23 11 8 4 84 41 207

Table 3: Tetanus notification rate per 100,000 and incidence rate ratio by age group, pre and post 
recommendation of a dTpa booster for adults aged ≥ 65 years

Age group (years)
2003–2012 

(per 100,000 population 
per year)

2013–2019 
(per 100,000 population 

per year)
IRR (95% CI)a

≥ 65 0.11 0.05 0.47 (0.25–0.91)

< 65 0.004 0.009 2.36 (0.94–5.93)

All ages 0.02 0.02 0.88 (0.53–1.45)

a IRR: incidence rate ratio; 95% CI: 95% confidence interval.

Table 4: Tetanus principal diagnosis hospitalisation rate per 100,000 and incidence rate ratio by 
age group, pre and post recommendation of a dTpa booster for adults aged ≥ 65 years

Age group (years)
2003–2012 

(per 100,000 population 
per year)

2013–2019 
(per 100,000 population 

per year)
IRR (95% CI)a

≥ 65 0.24 0.10 0.43 (0.27–0.68)

< 65 0.03 0.04 1.13 (0.78–1.63)

All ages 0.06 0.05 0.78 (0.59–1.04)

a IRR: incidence rate ratio; 95% CI: 95% confidence interval.

During 2003–2019, eight tetanus notifications 
in NNDSS data were recorded as having died 
from the disease, resulting in a case fatality rate 
of 13% (8/63) and a mean annual death rate of 
0.002 per 100,000 population. All those who 
died were aged 75 years or older.

Between 2007 and 2019 there were 11 deaths 
with tetanus recorded as the underlying cause 
in ACR-provided death data, all aged ≥ 75 years.

AIHW hospitalisation data from 2003–2019 
recorded ten deaths with tetanus as the primary/
underlying cause, all in adults aged ≥ 75 years.

Notifications, hospitalisations and deaths 
pre and post recommendation of booster 
vaccination

Between the 2003–2012 and 2013–2019 periods 
there were significant decreases in rates among 
adults aged ≥ 65 years, in both the average 
annual tetanus notification rate (from 0.11 to 
0.05 per 100,000 population per year; p = 0.01) 
and the hospitalisation (principal diagnosis) 
rate (from 0.24 to 0.10 per 100,000 population 
per year; p = 0.01) (Table 3, Table 4). While 
there was an increase in the notification and 
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hospitalisation rate in people aged < 65 years 
across the two periods, this was not statistically 
significant.

Of the eight tetanus deaths reported among 
NNDSS notifications during the study period, 
five occurred between 2003–2012 and three 
occurred between 2013–2019. The mean annual 
death rate was the same in both periods (0.002 
per 100,000 population per year).

Vaccination status

The vaccination status of notified tetanus cases 
was recorded for 70% of notifications (44/63). 
Only 25% (11/44) had proof of prior vaccina-
tion, with only one person having proof of the 
full five-dose childhood vaccination schedule, 
and one additional person having proof of a 
three-dose childhood vaccination schedule. No 
case had documented evidence of tetanus vac-
cination within the ten years prior to contract-
ing tetanus. One case recorded as having died 
had one dose of vaccine recorded, which was 
administered over 50 years prior to disease.

Discussion

Tetanus is rare in Australia, with an average 
annual notification rate over the 2003–2019 
period of 0.02 per 100,000 population, and an 
average annual hospitalisation rate of 0.05 per 
100,000 population. These rates are approxi-
mately half those reported in the 1993-2002 
period (0.04 and 0.09 per 100,000 population 
per year, respectively),7 and are similar to those 
in other developed countries (0.01 per 100,000 
population per year in England [2001–2014]11 
and the United States of America [2001–2008];12 
0.02 per 100,000 population per year in Canada 
[1995–2019];13 and 0.02–0.03 per 100,000 
population per year in the European Economic 
Union/Area [2012–2018]).14–18

Almost two thirds of notifications and half of 
the hospitalisations over the 2003–2019 period 
were in adults aged ≥ 65 years, similar to the 
1993–2002 period.7 Incidence of tetanus in 
developed countries is consistently much higher 

in older adults,11–18 likely due to a combination 
of lower vaccine coverage and waning immu-
nity. In Australia, although tetanus-containing 
vaccines were available through state/territory-
funded programs from the 1950s, with a 
nationally funded schedule from 1975, coverage 
was suboptimal, reaching approximately 70% 
among children in the mid-1990s.19,20 Following 
the introduction of the ‘Seven Point Plan’ in 
1997,19,21 coverage improved considerably, with 
the primary course of tetanus-containing vac-
cine by 1 year of age achieving over 90% cover-
age since 2003 and reaching 95% by 2019.22,23 An 
adolescent booster dose of diphtheria-tetanus 
vaccine (dT) has been recommended at 15 years 
of age since 1982, with school vaccination pro-
grams in place in some jurisdictions since 1994 
and an adolescent dTpa booster dose funded on 
the NIP from 2004,12 with 85% coverage by 15 
years of age in 2019.23,24 Consistent with these 
historical coverage figures, a national serosur-
vey in 2007 showed that 96–98% of individuals 
in age groups < 50 years had protective levels of 
antitoxin against tetanus, but only 83% in age 
groups between 50 and 84 years.8 Serosurveys 
from other developed countries have dem-
onstrated similar results, with lower tetanus 
immunity levels observed in older adults.25–28

These findings informed the 2013 Australian 
recommendation for a dTpa booster vaccina-
tion for adults aged ≥ 65 years (additional to 
the booster already recommended at 50 years), 
although this was also driven by high pertus-
sis hospitalisation rates in older adults.29 We 
found both notification and hospitalisation 
rates to be significantly lower (approximately 
half) in Australian adults aged ≥ 65 years in the 
2013–2019 period than in the 2003–2012 period, 
while rates in those aged < 65 years across these 
periods were not significantly different, sug-
gesting an impact of the 2013 recommendation. 
There was no clear impact on deaths across the 
two periods, but this was based on small num-
bers. While decreased incidence in older adults 
is a welcome finding, rates remain much higher 
than in younger age groups, and all 11 deaths 
due to tetanus during 2007–2019 were in adults 
aged ≥ 75 years. Most of these deaths were likely 
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preventable given the availability of a highly 
effective vaccine.30 As tetanus is unique among 
vaccine preventable diseases in being acquired 
solely from environmental sources, vaccination 
does not provide herd protection, so maintain-
ing high vaccine coverage at all recommended 
age points is the primary strategy to minimise 
morbidity and mortality. There are no pub-
lished data regarding adult tetanus vaccination 
uptake in Australia; however, uptake is likely 
to be suboptimal, as also found in the United 
States of America (USA),31 particularly given 
that the recommended adult booster doses are 
not funded by the NIP. Promoting awareness of 
the recommendation among public and provid-
ers may increase uptake and may further reduce 
the tetanus incidence and severity, and cover-
age should be monitored now that whole-of-life 
coverage data are available on the Australian 
Immunisation Register (AIR) from 2016.

However, while the estimated half-life of tetanus 
antibody response to vaccination is 14 years,32 
suggesting the need for repeated booster vac-
cination, tetanus is rare in individuals who have 
received five or more previous doses of vaccine 
and death is rare in those who have received 
at least three doses.33,34 Recommendations for 
adult booster doses vary widely, with some 
countries such as the USA and Canada recom-
mending boosters every ten years,13,35 while the 
World Health Organization (WHO) recom-
mends only childhood and adolescent boost-
ers.34 Although the WHO recommendation is 
likely influenced by programmatic feasibility in 
lower and middle income countries, some devel-
oped countries such as the United Kingdom 
also do not recommend routine adult booster 
doses (booster doses are only recommended 
for individuals with tetanus-prone wounds 
whose last tetanus vaccine dose was received 
more than ten years ago),36 yet maintain low 
rates of disease.11 A large-scale retrospective 
study found no significant difference in overall 
tetanus incidence between developed countries 
with and without adult vaccination programs.37 
However, there are also concerns regarding reli-
ance on a wound-based vaccination approach, 
given that medical care is not always sought for 

tetanus-prone wounds; that tetanus boosters 
are not always administered where indicated; 
and that tetanus is severe, usually resulting in 
hospitalisation and potentially fatal.30

Our study has some limitations. We found the 
tetanus hospitalisation rate between 2003 and 
2019 to be 3.3-fold higher than the notification 
rate, which is likely due to a combination of fac-
tors including under-reporting of notifications, 
multiple hospital admissions for individual 
cases and coding errors. While we were unable 
to assess for multiple admissions, a previous 
Australian study which used data matching 
to exclude multiple admissions estimated an 
under-notification rate of 75% for the 1993–
2011 period.8 Death data from ACR was from a 
shorter period than notification and hospitalisa-
tion data (2007–2019 as opposed to 2003–2019). 
Our notification data did not contain method 
of diagnosis; however, it is likely that most were 
clinical diagnoses given the complexity and 
difficulty of laboratory diagnosis for tetanus. 
Vaccination status was absent for around a third 
of tetanus notifications. Given the AIR is now 
whole-of-life, vaccination data in adults should 
become more complete over time. We were also 
unable to accurately determine median length 
of hospital stay, an important indicator of severe 
morbidity, due to the 30-day cap in hospitalisa-
tion data.

Conclusions

Although tetanus is rare in Australia and rates 
have decreased, there remains a significant 
burden of morbidity and mortality falling dis-
proportionately on older adults. While there 
is debate internationally about the need for 
and frequency of adult tetanus boosters, dT 
booster vaccination at 50 years of age and dTpa 
booster vaccination for those aged ≥ 65 years, as 
recommended in the Australian Immunisation 
Handbook,5 should be promoted to optimise 
protection, not just against tetanus, but also 
diphtheria and pertussis.
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