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Reported is the incidence of tetanus in the Marches Region of Italy for the period 1992-95. Data were
obtained from both the regional public health committee's notification forms for infectious diseases and from
hospital clinical records. A total of 36 cases were examined, comprising 7 males (19.4%) and 29 females.
The raw annual incidence was 6.3 per million population; the standardized incidence for females was four
times greater than that for males (9.2 and 2.4 per million population annually, respectively). The patients'
ages varied from 31 years to 88 years (median, 73.5 years). The incidence among subjects older than 65
years was approximately ten times greater than that among younger individuals. Chronic wounds, such as
trophic lesions, represented the site of tetanus infection in 14.3% of cases whose infection entry point was
identified. Treatment of the 36 cases required a total of 1239 hospital days, of which 58.7% were in intensive
care and 29.6% were in infectious diseases departments. The raw annual mortality rate for the period
considered was 0.7 per million population; the case-fatality ratio was 11%. The results of our study confirm
the limits of the current Italian immunization programmes, which exclude a large portion of the population
from antitetanus protection.

Introduction
The epidemiology of reported tetanus in Italy has
changed radically over the last few decades, with a
clear reduction in the overall incidence (from 14.4
per million population in 1961 to 1.6 per million in
1991) but with an increased incidence among fe-
males and the elderly (1-7). Vaccination of children
with tetanus toxoid became mandatory in Italy in
1968. Previously, only military recruits (since 1938),
high-risk workers (e.g. farmers and metalworkers),
and athletes (since 1963) were immunized.

Population-based, serological surveys carried
out in various parts of Italy (Table 1) indicate that
persons aged ¢50 years are more likely than younger
people to lack protective levels of tetanus antibodies,
and that women are less protected than men. Similar
situations exist in all industrialized countries, indicat-
ing the necessity of tetanus toxoid vaccination
programmes for adults (14-17). The present study
analyses the trend of tetanus incidence and mortality
in the Marches Region of Italy during the period
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1992-95, in order to uncover possible shortfalls
in the prevention programmes implemented thus
far.

Materials and methods
The target population for the study was 1429205
individuals residing in the Marches Region (1991
census). Official reporting of tetanus cases has been
compulsory in Italy since 1955. The current surveil-
lance system, active since 1991 in the Marches, is
regionally based. Doctors must notify local health
authorities of all tetanus cases, even suspected,
within 12 hours of patients' presenting with infec-
tion. Each case is then communicated to the regional
public health committee (RPHC), which registers
the cases and informs the Ministry of Health. Upon
notification of a suspected case, transmission of final
diagnostic results confirming tetanus follows the
same procedure (18).

In the first phase of the study, suspected tetanus
cases notified in the Marches between 1 January
1992 and 31 December 1995 were identified by con-
sultation of RPHC records. Subsequently, informa-
tion on the clinical history for each case was
collected from clinical records kept at the respective
hospital departments. Data were collected on a spe-
cifically designed two-sectioned card. The first sec-
tion covered personal details and vaccination status;
the second dealt with pathological data, including
date and type of wound, date of onset of symptoms,
hospital department and length of stay, and vaccina-
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tions and immunoprophylaxis carried out during
hospital admittance. Data on tetanus cases (available
up to 1994) in other parts of Italy were obtained
from the Ministry of Health.

Raw and age-standardized tetanus incidences

were calculated for the Marches, for the north, the
centre and the south of the country, together with
Sicily and Sardinia, and for the country as a whole.
Raw tetanus mortality rates by sex and age were also
determined for Italy as a whole and for the Marches

Table 1: Proportion of subjects susceptible to tetanus, by age group, based on seroepidemiological studies in
Italy, 1985-88

% susceptible subjectsa
Age group Geographical Age range of No. of
(years) Year area study group (years) subjects Men Women Total

0-20 1985 Camerinob

Osimob

20-30

30-40

40-50

50-60

60-70

¢70

1986

1987
1985

1986
1986
1987

1988
1985

1986

1987

1988
1985

1986

1988
1985

1986

1987
1988
1985

1986

1988
1985

1986
1988

Anconac
Florenced
Paduae
Camerinob
Osimob
Anconac
Florenced
Paduae

Sienag
Camerinob
Osimob
Anconac
Florenced
Paduae

Sienag
Camerinob
Osimob
Anconac
Florenced
Sienag
Camerinob
Osimob
Anconac
Florenced
Southern Italyh
Sienag
Camerinob
Osimob
Anconac
Florenced
Sienag
Camerinob
Osimob
Anconac
Sienag

0-5
6-12
13-20
0-5
6-12
13-20
<20

4-5; 14-15
17-18
21-30
21-30
21-30
21-30
21-25
26-30
20-29
31-40
31-40
31-40
31-40
31-35
36-40
30-39
41-50
41-50
41-50
41-50
40-49
51-60
51-60
51-60
51-60
>50
50-59
61-70
61-70
61-70
>60
60-69
>70
>70
>70
-.70

8
16
35
18
47
55
19
20
190
85
119
72
40
38
35
194
74
116
59
40
22
12

187
82
107
49
40
142
114
139
53
40
962
205
122
83
45
40
195
99
31
35
122

0
0

21.1
0

15.2
28.6
0
0

NR'
31.0
33.3
28.6
5.0
NR
NR
3.9

33.3
52.0
26.1
30.0
NR
NR
20.9
63.0
50.0
65.0
75.0
30.0
77.2
36.2
62.5
80.0
NR
31.8
33.9
44.4
55.0
100.0
21.4
92.3
50.0
80.0
44.1

0
0

31.3
0

14.3
23.5
0
0
NR
55.4
51.7
33.3
40.0
NR
NR
15.5
68.3
62.1
77.8
95.0
NR
NR
30.8
91.7
55.1
86.2
90.0
30.5
84.2
72.8
82.8
100.0
NR
44.7
85.0
74.5
96.0
100.0
57.7
86.7
82.4
90.0
74.6

0
0

25.7
0

14.9
25.5
0
0
0.53

47.1
47.1
31.9
NR
2.6
3.6
12.4
52.7
59.3
57.6
NR
9.1
8.3

27.3
75.6
52.3
77.6
NR

30.3
80.7
57.6
73.6
NR

58.2
39.0
59.0
61.4
76.1
NR

39.5
88.9
67.7
85.7
59.8

a The passive haemagglutination method developed by the Sieroterapico Milanese S. Belfanti Institute was used in all studies. A titre of <
1/64 was considered insufficient to provide protection (equiv. to 0.01 IU per ml).
b Ref. 11.
cRef. 8.
dRef. 9.
eRef. 10.
INR = not reported.
gRef. 12.
hRef. 13.
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Table 2: Annual standardized incidences for tetanus in the Marches Region, and in other parts of Italy, 1992-94

Males Females Total

No. of No. of No. of
Geographical area cases Sla cases Si cases Si

Northern Italy 46 1.2 (0.9-1.6)b 107 2.5 (2.0-3.0) 153 1.9 (1.6-2.2)
Central Italy 22 1.3 (0.8-2.0) 67 3.7 (2.9-4.7) 89 2.5 (2.0-3.1)
Southern Italy plus islands 19 0.7 (0.4-1.1) 22 0.8 (0.5-1.2) 41 0.7 (0.5-1.0)
Italy 87 1.1 (0.8-1.3) 196 2.2 (1.9-2.6) 283 1.7 (1.5-1.9)

Marches 6 2.4 (0.9-5.2) 23 9.2 (5.8-13.8) 29 5.8 (3.9-8.4)

Central Italy without the Marches 16 1.1 (0.7-1.9) 44 2.8 (2.2-4.0) 60 2.0 (1.6-2.7)

a SI = standardized incidence, no. of cases of tetanus per million population per year.
b Figures in parentheses are 95% confidence intervals.

separately; standardized mortality rates were calcu-
lated for the Marches, and for the north, the centre,
and the south of the country plus Sicily and Sardinia.
Standardization was based on the Italian population
recorded during the 1991 census. Age, sex, occupa-
tion, vaccination history, type of injury, season in
which injury occurred, incubation period, hospital
admittance, and any hospital treatment or vaccina-
tion were analysed to characterize both the inci-
dence of and mortality from tetanus.

The 95% confidence intervals were determined
using the Poisson probability distribution (19, 20).
The criterion used to determine significant differ-
ences between incidence or mortality rates was the
absence of overlapping confidence intervals.

Results
Examination of RPHC records revealed that 40 teta-
nus cases were notified in the Marches during 1992-
95. Scrutiny of the respective hospital clinical reports

indicated that the diagnosis of tetanus was not con-
firmed in 4 cases (10%), and that one suspected case
was transferred to a hospital outside the region after
notification. In addition, we found the clinical report
of one tetanus case which had not been notified to
the RPHC. Therefore, a total of 36 cases were
examined, comprising 7 male (19.4%) and 29 female
patients.

The annual raw incidence was 6.3 per million
population; the standardized incidence was four
times greater for females than for males (9.2 and 2.4
per million annually, respectively). Table 2 shows
the standardized incidences for tetanus in the period
1992-94 for the Marches, northern, central, and
south Italy plus island areas, and for the whole of
Italy. Tetanus incidence in the Marches for females
or for the general population was significantly higher
than that for the rest of the country.

The ages of tetanus patients varied from 31
years to 88 years (median; 73.5 years; 25th percentile,
67.5 years, 75th percentile, 81.0 years). Subjects aged
>65 years had an incidence approximately ten times

Table 3: Incidence of tetanus infection, by age group in the Marches Region, 1992-95

Males Females Total

Age group No. of No. of No. of
(years) cases Incidencea cases Incidence cases Incidence

25-64 2 1.3 (0.1-3.5)b 5 3.2 (0.9-6.5) 7 2.3 (0.9-4.2)
-65 5 11.2 (3.2-22.3) 24 39.4 (24.8-56.0) 29 27.4 (18.1-38.0)

Total 7 2.5 (0.9-4.6) 29 9.9 (6.5-13.7) 36 6.3 (4.4-8.5)

a No. of cases of tetanus per million population per year.
b Figures in parentheses are 95% confidence intervals.
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Table 4: Presumed entry points of tetanus infection in
the study population

No. of
Presumed entry points wounds

Wounds received during agricultural work
or gardening 18 (64.3)a

Trophic skin ulcers 4 (14.3)
Others 6 (21.4)
Total number of lesions 28 (100)

a Figures in parentheses are percentages.

greater than that of those aged <65 years (Table 3).
Such a difference was statistically significant for the
general population and for females.

More tetanus cases were observed during the
hottest months: 28% of cases (10 cases) occurred in
spring and 50% (18 cases) in summer. Retirees rep-
resented 75.0% of the cases (27 cases), housewives
11.1% (4 cases), and professionals 5.6% (2 cases);
the remaining 3 cases consisted of an agricultural
worker, an artisan and a cleric. The immunization
history was available of 25 subjects (69.4%); among
these, one patient had received all three doses of
vaccine at birth without additional boosters, and an-
other had received only the primary dose following
an earlier lesion.

The presumed entry point of the pathogenic
agent was recorded for only 23 patients; for 5 of
these patients there were several suspected lesions
present; amounting to a total of 28 lesions (Table 4).
In 22 cases (61.1%) the suspected date of the lesion
was recorded on the clinical report, and it was there-
fore possible to calculate a mean incubation period
of 11 days (SD = 5.7; range: 4-24 days).

The traumatic lesion was medically treated be-
fore the appearance of symptoms in two cases
(5.6%): one patient received tetanus prophylaxis
consisting of immunoglobulins and the first vaccine
dose from a general practitioner; the other was
treated in a hospital emergency department, al-

though we were unable to identify the treatment
provided. In 16 cases (44.4%), patients were admit-
ted to the intensive care department, in 11 cases
(30.6%) to infectious diseases, and in 9 cases
(25.0%) to general medicine, neurological, otorhino-
laryngology, or geriatric departments. Overall treat-
ment of the 36 tetanus cases required 1239 days of
hospital care, including 727 days (58.7%) in intensive
care, 367 days (29.6%) in infectious diseases, and 145
days (11.7%) in other departments. The mean over-
all length of hospital stay was 20 days (SD = 16
days); the mean stay in intensive care was 29 days
(SD = 18 days), in infectious diseases 17 days (SD =
10 days) and in other departments 10 days (SD = 9
days). In 21 cases (58.3%), tetanus toxoid was given
during hospitalization, in two cases (5.6%) it was
prescribed after hospital discharge, and in the re-
maining 13 cases (36.1%) there was no mention on
the clinical report about vaccination.

There were four deaths from tetanus among the
36 cases considered (Table 5). The annual raw mor-
tality rate was 0.7 per million and the lethality was
11% for the period considered. The annual mortality
rate for tetanus in the Marches was comparable with
that for the whole of Italy (0.8 per million). No
population-based data for tetanus lethality in Italy
have been published.

Discussion
Our study shows that the incidence of tetanus is
higher in the Marches than in the rest of Italy. The
tetanus case-fatality ratio for each region of Italy
from 1991 to 1993 is given in Table 6. In five regions,
the ratio is z-1.0, indicating that tetanus cases are not
always reported. The low case-fatality ratio in the
Marches (0.11) suggests that tetanus reporting is
more rigorous in this region than elsewhere in the
country.

The high immunization coverage of younger age
groups in Italy is confirmed by the absence of tetanus
in subjects aged <30 years and the presence of only

Table 5: Characteristics of cases of tetanus leading to death, the Marches Region, Italy, 1993-95

Age Immunization Incubation
Patient Sex (years) Province Occupation status Entry point period (days) Year

A.M. F 81 Ascoli Piceno Retired Unknown Right leg lesion during 15 1993
farm work

F.M. M 81 Ascoli Piceno Retired Not vaccinated Lesion of the left hand Unknown 1994
T.M. F 68 Ascoli Piceno Housewife Not vaccinated Removal of a corn 20 1994
S.E. F 85 Ancona Retired Unknown Right leg wound during 11 1995

farm work
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Table 6: Case-fatality ratio for tetanus, Italy, 1991-93

No. of
reported No. of Case-fatality

Region casesa deathsb ratioc

Piedmont 35 19 0.54
Val d'Aosta 1 0 0
Lombardy 38 10 0.26
Trentino Alto Adige 2 0 0
Veneto 16 8 0.50
Friuli Venezia Giulia 5 2 0.40
Liguria 10 7 0.70
Emilia Romagna 40 11 0.28
Tuscany 37 16 0.43
Umbria 14 5 0.36
Marches 19 2 0.11
Lazio 9 8 0.89
Abruzzo 7 3 0.43
Molise 1 0 0
Campania 22 18 0.82
Apulia 3 7 2.3
Basilicata 1 1 1.0
Calabria 5 6 1.2
Sicily 2 9 4.5
Sardinia 2 2 1.0

Italy 269 134 0.50

a Source: National epidemiological bulletin. Rome, Ministry of
Health.
b Source: Central Statistics Institute.
c Case-fatality ratio = (No. of deaths)/(No. of reported cases).

two cases in patients aged 30-50 years (21, 22). The
higher incidence in subjects older than 65 years can
be attributed to the poor immunization coverage
characterizing this population (6, 23-25). A study
carried out in the Marches in 1991 reported an age-
related increase in the number of susceptible sub-
jects, from 10% among 1-10-year-olds to 92.5%
among those aged ¢70 years (5). In the same study,
a greater number of susceptible cases was found
among females than males. Such a difference may be
explained by the better protection against tetanus
enjoyed by males owing to the vaccination adminis-
tered during military service, and because more
males do manual work requiring tetanus toxoid vac-
cination. This situation is confirmed by the higher
incidence of tetanus among the women in our study.

Our identification of one patient (an agricul-
tural worker) who was infected through work activi-
ties considered to be at risk may indicate poor
observation of the compulsory vaccination for cer-
tain work categories (4, 11, 25, 26).

In addition, the existence of one patient who
had initiated but not completed the vaccination se-
ries implies that the immunization programme is not
completely efficacious. In this regard, several studies
have revealed a general noncompliance among

health practitioners with Ministry of Health recom-
mendations on prophylaxis for traumatized subjects,
highlighting a lack of vaccine administration when
indicated and a general unjustified use of anti-
tetanus immunoglobulins (27-33). The present study
has identified shortfalls in the application of Ministry
of Health recommendations concerning vaccination
of tetanus-infected subjects. Only 58% of patients
began an immunization programme during hospitali-
zation, and vaccination with tetanus toxoid was pre-
scribed after discharge from hospital only in 4% of
cases.

Skin punctures constitute an increased risk of
contracting tetanus. In the majority of cases, subjects
who contract tetanus do not remember receiving
traumatic lesions (34). Thus, risk of infection is often
associated with minor lesions that are not treated by
doctors and who therefore do not initiate prophy-
laxis. Only two of the study patients sought hospital
care for the traumatic lesions prior to onset of teta-
nus symptoms. In addition, chronic wounds, such as
trophic lesions which are common among the eld-
erly, may represent the site of tetanus infection (35-
37).

Various proposals have been put forward for
immunization of the susceptible population: tetanus
toxoid vaccine could be administered along with in-
fluenza vaccine (38, 39) or concomitantly with
screening for cervical carcinoma (40); the elderly
residents of nursing homes (41, 42) or all individuals
over 65 years of age (43) could be systematically
vaccinated; tetanus toxoid vaccination status could
be assessed upon hospital admittance (44) or upon
any contact with the health service, with subsequent
vaccination as necessary (37); the Advisory Commit-
tee on Immunization Practices recommends a pre-
vention visit at 50 years of age to assess vaccination
status and administer tetanus toxoid (45). However,
studies of the influence of age on the immune re-
sponse to tetanus toxoid are not conclusive (46-51),
and further research is needed on immunizing the
elderly.

Our study confirms the limits of the current Ital-
ian immunization programme, which excludes a
large portion of the population from tetanus protec-
tion. A recent Ministry of Health circular informs
health authorities of the necessity of secting up
educational initiatives and to offer actively tetanus
toxoid to the elderly and to women who are not
engaged in work activities that require compulsory
vaccination (52). Rapid implementation of the Min-
istry of Health recommendation for tetanus preven-
tion by the regional authorities is required and a
cost-effectiveness study should be carried out to
identify the target population and to choose an ap-
propriate toxoid delivery method.

WHO Bulletin OMS. Vol 76 1998 51



E. Prospero et al.

Resume

Epidemiologie du tetanos dans la region
des Marches (Italie), 1992-1995
Les cas de tetanos survenus dans la r6gion des
Marches (Italie) entre le ler janvier 1992 et le 31
decembre 1995 ont ete etudies d'apres les fiches
de notification detenues par le bureau r6gional de la
sant6 publique. Trente-six cas ont ete identifi6s,
dont 7 hommes (19,4%) et 29 femmes. L'incidence
annuelle brute 6tait de 6,3 cas par million;
l'incidence standardis6e sur l'age 6tait 4 fois plus
6lev6e chez les femmes que chez les hommes (9,2
cas par million et par an contre 2,4).

L'incidence plus elevee observ6e chez les
femmes s'explique par la meilleure protection
dont b6n6ficient les hommes, qui sont vaccin6s
a l'occasion du service militaire et qui exercent
davantage de professions manuelles dans
lesquelles la vaccination par l'anatoxine tetanique
est obligatoire.

Les malades etaient ages de 31 a 88 ans
(mediane: 73,5 ans; 25e centile: 67,5 ans; 75e
centile: 81,0 ans). L'incidence du tetanos chez les
plus de 65 ans etait environ dix fois plus 6lev6e que
chez les sujets plus jeunes.

La pr6sence de traces d'effraction cutan6e
repr6sentait un risque plus 61ev6 de contracter le
t6tanos mais, dans la plupart des cas, les malades
ne se souvenaient pas d'avoir subi des blessures.
Les plaies chroniques, frequentes chez les
personnes ag6es, peuvent constituer la porte
d'entr6e de l'infection.

Au total, le traitement des 36 cas de tetanos a
repr6sent6 1239 journees d'hospitalisation (dur6e
moyenne du sejour: 20 ± 16 jours), dont 58,7%
(727 jours) en unite de soins intensifs (dur6e
moyenne du sejour: 29 ± 18 jours) et 29,6% (367
jours) en unite d'infectiologie (duree moyenne du
s6jour: 17 ± 10 jours), les 11,7% restants (145
jours) 6tant repartis entre divers autres services
(dur6e moyenne du sejour: 10 ± 9 jours). Le taux
de mortalit6 annuel brut pour la p6riode consid6r6e
etait de 0.7 par million, et le taux de l6talit6 de 1 1%.

L'incidence du tetanos dans les Marches est
significativement plus elev6e que dans le reste de
l'Italie, aussi bien pour 1'ensemble de la population
que chez les femmes. Le faible taux de l6talit6
semble toutefois indiquer que la notification de la
maladie est plus complete dans cette region que
dans le reste du pays.

Les r6sultats de notre etude confirment les
limites des programmes de vaccination en vigueur
en Italie, qui excluent un partie importante de la
population de la protection contre le t6tanos. Une

circulaire r6cente du Ministere de la Sant6 informe
les autorites sanitaires de la n6cessite de mettre en
place des initiatives d'education pour la sant6
et de proposer activement la vaccination
antit6tanique aux personnes agees et aux femmes
sans activite professionnelle. 11 est n6cessaire
que la recommandation du Ministere de la Sant6
concernant la pr6vention du tetanos soit appliqu6e
par les autorit6s r6gionales; une 6tude de coOt-
efficacite pourrait etre entreprise pour d6terminer la
population cible et les modalit6s d'administration de
l'anatoxine t6tanique.
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