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Tetanus is a preventable, infectious, but non-contagious 
neurological disease associated with high mortality.[1] It is 
characterised by uncontrolled muscular contractions as a result 
of the activity of a neurotoxin produced by the causative microbe, 
Clostridium tetani.[1,2] Although the pathogenesis and clinical 
symptomatology of tetanus are essentially the same irrespective of 
age, tetanus affecting newborn infants (neonatal tetanus (NNT)) 
is traditionally regarded as a clinical entity different from tetanus 
affecting older children (post-neonatal tetanus (PNT)). Available 
literature on paediatric tetanus appears to be highly skewed towards 
NNT, with few studies on PNT, presumably owing to the global 
health relevance of NNT as an index of the quality of prenatal 
and obstetric care available to pregnant women, especially in the 
developing world.[3]

Apart from measles, tetanus is reported to be the highest 
contributor to childhood mortality among the vaccine-preventable 
diseases.[1] While the USA reported a dramatic decline in the 
incidence of tetanus between 1900 and 2015, with only 29 cases 
reported in 2015,[4] such robust data are not available for the 
developing world. However, of the 36 086 deaths recorded from 
PNT globally in 2015, 47% occurred in South Asia, 36% in sub-
Saharan Africa and 12% in south-east Asia.[5] Between 1990 and 
2015, global mortality rates owing to PNT dropped by 81%. The 
2015 PNT mortality rates were 0.75/100 000 for West Africa, 
1.03/100 000 for South Asia and 0.10/100 000 for North Africa and 
the Middle East.[5] The PNT mortality rate in Nigeria dropped from 
2.76/100 000 in 1990 to 0.70/100 000 in 2015.[5]

Over the preceding 20 years, few studies had been carried out on 
PNT in various parts of Nigeria[6-11] and other parts of the developing 
world.[12-14] Although NNT had been studied in Olabisi Onabanjo 

University Teaching Hospital (OOUTH), Sagamu – the premier 
state government-owned teaching hospital in Nigeria – with data 
collected over a 15-year period (1991 - 2005),[15] there has been no 
study of PNT in this centre.

There have been several globally co-ordinated efforts at eliminating 
maternal and neonatal tetanus in the few developing countries where 
tetanus is still a public health problem, such as Nigeria, India and 
Afghanistan.[16] These efforts include improved anti-tetanus vaccination 
and clean birth practices which have led to a progressive drop in the 
incidence of NNT in the developing world. The scenario appears 
different with PNT, which receives less global attention and seems 
neglected. Consequently, the present study was conducted with the aim 
of determining the current epidemiological trend (prevalence, clinical 
profile and predictors of poor outcome) of PNT at the OOUTH.

Methods
This was a retrospective study of the cases of PNT (patient ages 
28 days to 15 years) managed at the children’s ward of the OOUTH, 
Sagamu, south-west Nigeria, between January 2010 and December 
2017. Official consent to use the data was obtained from the Health 
and Research Ethics Committee of the hospital.

Children with tetanus are admitted into the Children’s Ward 
where infectious diseases are managed by at least two consultants, 
resident doctors, nurses and physiotherapists. The hospital does 
not have a paediatric intensive care unit, hence tetanus cases 
are nursed in dark and quiet isolation rooms with frequent oro-
pharyngeal suction and other supportive care. Airway management 
is done by insertion of an oro-pharyngeal airway and frequent 
oro-pharyngeal toileting, while autonomic dysfunction is managed 
symptomatically. The medications used to control spasms include 
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parenteral diazepam (5 - 10 mg/kg/day), chlorpromazine (5 mg/kg/day) 
and phenobarbitone (5 mg/kg/day) administered every 6 hours, i.e. 
the medications are given in rotation in 2-hourly phases. Bovine 
anti-tetanus serum (5 000 IU) is administered intramuscularly and 
intravenously, while parenteral metronidazole is administered at a 
dose of 7 mg/kg every 8 hours. Surgical debridement was carried 
out by the surgical team if the portal of entry was a surface wound.

Study population
For postnatal-age children with a clinical diagnosis of tetanus, PNT was 
defined as acute illness characterised by muscle spasms and generalised 
hypertonia.[2] Each child with tetanus was classified as mild, moderate, 
severe and very severe, using the Ablett classification.[17]

Data collection
The hospital numbers, names and sex of children admitted with a 
diagnosis of PNT within the study period, and the dates of admission 
and outcome of hospitalisation, were obtained from the admissions 
and discharge register of the children’s ward. The available hospital 
records (case files) of the children were retrieved from the Health 
Information Department of the hospital.

The data recorded for each child included place of residence of 
the family, highest education and present occupation of parents, 
and immunisation history. Socio-economic status of the family was 
determined by using the highest education and present occupation 
of the parents, as recommended.[18] Socio-economic classes were 
described as Classes I (the highest) to V (the lowest). Other data 
included details of clinical presentation such as duration of illness, 
portal of entry, incubation period, spectrum of presenting symptoms 
and signs and complications.

Data management
Data management was done with the Statistical Package for Social 
Sciences (SPSS) version 21.0 statistical software using simple 
descriptive statistics. The yearly prevalence of PNT was determined 
and groups of children were compared using the Pearson chi-square 
test with Yates’ correction applied as necessary. Pearson correlation 
(r) analysis was performed to relate annual admissions to annual 
prevalence of PNT. The direct cost of care for each subject was 
converted from Naira (N) to US dollar ($) using the highest foreign 
exchange rate per year for the period of study. Statistical significance 
was determined by p-values <0.05.

Results
A total of 3 986 children were admitted into the children’s wards 
(excluding the neonatal ward) over the study period. Sixty-seven 
cases of PNT were identified on the ward’s admission register but the 
records of only 61 (91.0%) were available for retrieval and analysis.

The overall prevalence rate of PNT among hospitalised children was 
1.7% (67/3 986) but the annual prevalence rates ranged from 3.3% in 
2010 to 0.9% in 2017, as shown in Fig. 1. The prevalence rates had a 
downward trend, although there were increases in 2012 and 2015 
(r = -0.459, p = 0.253).

Ages ranged between 12 months and 16 years with a mean (SD) of 
8.7 (4.2) years. There were 43 (64.2%) boys and 24 (35.8%) girls, giving 
a male:female ratio of 1.8:1. Table 1 shows the socio-demographic 
features of the initial 67 children; the majority were aged 6 - 12 
years (37; 55.2%), resided outside Sagamu (36; 59%), belonged to a 
monogamous family setting (52; 85.2%), had poorly educated parents 
(mothers; 73.8% and fathers; 55.7%) and belonged to the lower socio-
economic classes IV and V (60; 98.4%).

The duration of illness before presentation at the hospital ranged 
between 1 day and 8 days with a mean of 3.1 (2.2) days, whilst the 
mean (SD) incubation period was 10.4 (5.4) days (range 3 - 21 days). 
Most of the 61 children with available records presented after 
24 hours of illness (47; 77.0%), had an incubation period >1 week 
(30; 49.2%) and a period of onset >24 hours (29; 47.5%) (Table 2).

The portal of entry was identifiable among 54 (88.5%) children. 
The most common portal included wounds on the feet and legs 
(from puncture injuries, lacerations and fractures) (29; 47.5%); and 
ear discharges (17; 27.9%). The portal of entry was unidentified in 
7 (11.5%) cases. Forty-five (73.8%) children were not immunised 
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Fig. 1. Prevalence of post-neonatal tetanus between 2010 and 2017.

Table 1. Socio-demographic characteristics of 67 children 
with post-neonatal tetanus
Parameters n (%)
Age, years 1 - 5 (preschool) 18 (26.9)

6 - 12 (school age) 37 (55.2)
>12 (adolescence) 12 (17.9)

Sex Male 43 (64.2)
Female 24 (35.8)

Residence* Within Sagamu 25 (41.0)
Outside Sagamu 36 (59.0)

Family type* Monogamous 52 (85.2)
Polygamous 9 (14.8)

Mother’s education* None 3 (4.9)
Primary 42 (68.9)
Junior secondary 0 (0.0)
Senior secondary 14 (22.9)
Tertiary 2 (3.3)

Father’s education* None 6 (9.8)
Primary 23 (37.7)
Junior secondary 5 (8.2)
Senior secondary 23 (37.7)
Tertiary 4 (6.6)

Socioeconomic class* III 1 (1.6)
IV 30 (49.2)
V 30 (49.2)

*Cases with available hospital records.
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against tetanus, while 16 (26.2%) were partially immunised. None 
of them had booster doses of tetanus toxoid as scheduled. Trismus 
(38; 62.3%) was the most frequent presenting feature; prolonged or 
frequent spasm (23; 37.7%) was the leading complication; and 35 
(57.4%) had severe and very severe disease.

Overall, the outcomes of hospitalisation among 67 children with 
PNT included discharge in good condition, death and discharge 
against medical advice (DAMA) among 37 (55.2%), 24 (35.8%) 
and 6 (9.0%) children, respectively. PNT deaths formed 12.6% of 
all childhood deaths in the children’s ward (excluding the neonatal 
ward) and this ranged from 0.0% to 22.9% on an annual basis, 
as shown in Table 3. With the exclusion of the 6 children whose 
outcome was DAMA, the overall case fatality rate (CFR) was 
39.3% (24/61) while the annual CFR (excluding the DAMA cases) 
ranged from 0.0% to 57.1% without a consistent yearly pattern of 
distribution (Table 3). The CFRs (with the exclusion of DAMA 
cases) were 35.7% (5/14), 41.9% (13/31) and 40.0% (4/10) among 
children aged <5 years, 6 - 12 years and >12 years, respectively. 
The CFRs (with the exclusion of DAMA cases) among children 
with full records and with moderate and severe/very severe disease 
were 2/24 (8.3%) and 18/31 (58.0%) respectively, (χ2=12.388; 
p<0.001 with Yates’ correction). The CFR was 37.0% among the 
children with identifiable portals of entry (20/54) and 28.6% (2/7) 
among those without identifiable portals of entry.

The overall duration of hospitalisation varied from 1 to 50 days 
with a mean (SD) of 14.7 (11.2) days. Forty-eight (71.6%) of the 
61 children survived beyond the first week of hospitalisation. The 
mean (SD) cost of hospitalisation was USD109.4 (66.1) (range 
US$50.5 - 122.3) for the entire period of hospitalisation.

Table 4 depicts the relationship between outcome of hospitalisation 
and socio-clinical profile of children with PNT. The proportion of 
children who died was significantly higher compared with survivors 
in terms of residence outside Sagamu (p=0.013), with duration of 
illness <24 hours (p=0.032) and among those who had severe/
very severe disease (p=0.005). However, the two groups were 
comparable in terms of age distribution, sex, ear as portal of 
entry, foot or leg as portal of entry, period of onset and incubation 
period, and level of parental education.

Discussion
The prevalence rate of PNT in an institution without intensive care 
facilities over the 8-year period of study was 1.7%, which implied 
that about 1 out of every 40 hospitalised children had PNT. This 
prevalence rate was not remarkably different from the 1.1%[7] and 
2.7%[9] prevalence rates previously reported from other southern 
Nigeria centres. It is difficult to estimate population-level prevalence 
of PNT for children aged <15 years in the present study as the facility 
received children from diverse communities within and outside the 
state.

Table 2. Clinical characteristics of 61 children with post-
neonatal tetanus
Characteristics n (%)
Duration of illness

<24 hours 14 (23.0)
≥24 hours 47 (77.0)

Portal of entry
Foot/leg 29 (47.5)
Ear 17 (27.9)
Unknown 7 (11.5)
Others 8 (13.1)

Incubation period
<1 week 12 (19.7)
≥1 week 30 (49.2)
Unknown 19 (31.1)

First symptom
Trismus 38 (62.3)
Neck stiffness 20 (32.8)
Spasms 3 (4.9)

Period of onset, hours
<24 25 (41.0)
>24 29 (47.5)
Unknown 7 (11.5)

History of anti-tetanus immunisation
Partial vaccination 16 (26.2)
No vaccination 45 (73.8)

Complications
Prolonged/frequent spasms 23 (37.7)
Apnoea 16 (26.2)
Hyperpyrexia 13 (21.3)
Aspiration 5 (8.2)
Sepsis 4 (6.6)

Severity grade
II 26 (42.6)
III - IV 35 (57.4)

Table 3. Pattern of case fatality rates in post-neonatal tetanus

Year Total admissions Total deaths
Number of 
PNT deaths

Number of 
PNT cases PNT CFR* PNT deaths as % of total deaths

2010 210 14 1 7 14.3 7.1
2011 196 6 0 3 0.0 0.0
2012 483 23 3 12 25.0 13.0
2013 649 22 3 10 9.1 13.6
2014 393 18 2 5 40.0 11.1
2015 695 35 8 15 53.3 22.9
2016 659 33 3 8 37.5 9.1
2017 701 39 4 7 57.1 10.3
Total 3 986 190 24 67 35.8 12.6

PNT = post-neonatal tetanus; CFR = case fatality rate.
*Without discharge against medical advice.
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The prevalence rate observed in the present study may be low but it 
is still not acceptable, as tetanus is a vaccine-preventable disease with 
the possibility of being eliminated.[19] However, it is important to note 
that the prevalence rates recorded in the present study declined over 
time. Although this trend did not reach statistical significance, the 
annual prevalence of PNT was negatively correlated with the annual 
total admissions, suggesting a decline in the prevalence of PNT while 
the total admissions increased. This trend can only be explained in 
terms of improved preventive measures within communities rather 
than sequestration of cases in other health facilities, as no other 
centre in the catchment area served by OOUTH is equipped or 
staffed to manage severe childhood illnesses such as tetanus.

Children >5 years old constituted the bulk of the population 
studied, which is similar to previous Nigerian reports from Ibadan 
and Port Harcourt,[6,20] which may be attributed to the higher risk 

of injuries caused by unprotected environmental exposure during 
schoolgoing age. The preponderance of lower socio-economic status 
recorded in the present study affirms the known fact that tetanus 
tends to occur in the poorer strata of society, where risk of injury is 
high and access to quality healthcare is limited.[18] The preponderance 
of lower socioeconomic status in the present study was similar to 
previous reports from other parts of Nigeria.[5,6,8,9]

Although the portal of entry could not be identified among 11.5% 
of cases, the leading portals were wounds on the lower limbs and 
discharging ears in close to 75% of cases, which is similar to previous 
reports within[5,8,10,11] and outside[12,13] Nigeria. Interestingly, the present 
study revealed that pre-school-age children tended to have otogenic 
tetanus while lower-limb injuries were the predominant portals of 
entry among older children. It is important to stress that the inability 
to identify the portal of entry in some cases may pose challenges in 

Table 4. Relationship between demographic and clinical characteristics and disease outcome among children with post-neonatal 
tetanus*
Characteristics Survived (n=33), n (%) Died (n=2), n (%) Statistics
Age

≤5 years 9 (27.3) 5 (22.7) χ2=0.144
>5 years 24 (72.7) 17 (77.3) p=0.705

Sex
Male 20 (60.6) 16 (72.7) χ2=0.858
Female 13 (39.4) 6 (27.3) p=0.354

Residence
Within Sagamu 17 (51.5) 4 (18.2) χ2=6.214
Outside Sagamu 16 (48.5) 18 (81.8) p=0.013**

Duration of illness
<24 hours 5 (15.2) 9 (40.9) χ2= 4.615
≥24 hours 28 (84.8) 13 (59.1) p=0.032

Portal of entry†

Discharging ear 11 (36.7) 4 (20.0) χ2=0.893
Others 19 (63.3) 16 (80.0) p=0.345**

Portal of entry†

Feet/legs 13 (43.3) 7 (35.0) χ2=0.347
Others 17 (56.7) 13 (65.0) p=0.556

Mother’s education
High§ 7 (21.2) 6 (27.3) χ2=0.269
Low 26 (78.8) 16 (72.7) p=0.604

Father’s education
High‡ 15 (45.5) 7 (31.8) χ2=1.023
Low 18 (54.5) 15 (68.2) p=0.312

Incubation period†

<1 week 6 (26.1) 6 (35.3) χ2=0.395
≥1 week 17 (73.9) 11 (64.7) p=0.530

Period of onset†

<24 hours 13 (43.3) 12 (60.0) χ2=1.333
≥24 hours 17 (56.7) 8 (40.0) p=0.248

Severity grade§

II 20 (60.6) 4 (18.2) p=0.005**
III - IV 13 (39.4) 18 (81.8) χ2=8.102

*Children with DAMA (discharge against medical advice) were excluded.
**Yates’ correction applied as necessary.
†Variables with some missing data recorded as ‘unknown’.
‡Higher education – senior secondary and tertiary education; low education – none, primary and junior secondary.
§Disease severity according to Ablett classification.
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the care of children with tetanus. This negates the usefulness of wound 
cleansing and debridement at the portal of entry as a way of reducing 
further toxin production by the causative organism.

Three-quarters of the children in this study were not immunised 
against tetanus, while the remaining quarter had partial 
immunisation. This observation was similar to previous reports 
of poor anti-tetanus vaccination status of children managed for 
childhood tetanus in parts of Nigeria.[6,9,11] These data stress the role 
of lack of, or poor, immunisation in the predisposition of children 
to tetanus. This situation is worsened by the fact that none of them 
received any booster dose of tetanus toxoid as scheduled in the 
routine immunisation programme.[19] In addition to making efforts 
to further improve coverage with the third dose of the diphtheria-
pertussis-tetanus vaccine (DPT3) for Nigerian children from the 
reported 49% as at 2016,[1] it may also be important to advocate 
collaboration between the government agencies supervising health 
and education to ensure that booster doses of tetanus toxoid are 
routinely administered at primary school entry and exit.[6] While poor 
sero-conversion may explain the occurrence of tetanus in children 
with partial anti-tetanus immunisation, studies have also identified 
relatively high proportions of children who developed tetanus 
despite completed routine childhood immunisation.[10,14] While lack 
of booster doses of tetanus toxoid may explain this finding, further 
studies may be required to determine other immunological factors 
that may possibly prevent adequate sero-conversion following anti-
tetanus immunisation.[19]

The overall CFR of 39.3% observed in the present study was 
similar to the 39.1% reported in eastern Nigeria,[11] but higher than 
the CFRs of 12%, 18%, 18%, 4.1% and 27.2% reported from Ibadan,[6] 
Calabar,[7] Maiduguri,[8] Lagos,[10] and Port Harcourt,[20] respectively, 
which are all in Nigeria, compared with CFRs of 12.8% and 26.1% 
observed in India and Pakistan.[12,21] However, it is important to note 
the survival rate of 55.2% in our cohort in a setting which manages 
tetanus without intensive care facilities. Some other reports from 
paediatric intensive care units also reported CFRs ranging between 
26.1% and 40% in India[13] and Pakistan,[21] respectively. Severe and 
very severe cases were significantly associated with mortality in the 
present study. This finding necessitates a call for the establishment 
of paediatric intensive care units in resource-poor parts of the 
developing world where childhood tetanus still occurs. Close to 
three-quarters of the children in this study survived beyond the 
first week of care; this raises the possibility that the quality of care 
in the first week of care may be critical to the survival of children 
with tetanus. Therefore, it is desirable to design adequately powered 
studies in the future to examine the factors which may influence 
outcome in childhood tetanus within the first week of hospitalisation.

Unfortunately, the average cost of care in the present study 
(US$109) for the entire period of hospitalisation was relatively high 
when compared with the funds available to an average family in 
the lower socio-economic class; this is a problem in a developing 
economy where the national monthly minimum wage is less than 
US$50. Most public sector-based healthcare services in Nigeria 
are subsidised as a matter of government policy and parents 
make out-of-pocket payment for these services. The mean cost 
of care of US$109 recorded in the present study was double the 
national minimum monthly wage of US$50 in the country. It is 
significant that the cost of care for a vaccine-preventable disease was 
double the national minimum wage when the vaccines are actually 
available free of charge to the population. This cost poses a great 
threat to the economic well-being of affected families. Therefore, 
efforts at improving DPT3 vaccine coverage, institution of routine 

administration of booster doses of tetanus toxoid and improved 
wound care should be intensified.

We acknowledge the retrospective design of the study as a 
limitation but the methodology can be applied in conducting a larger 
multi-centre study in the region.

Conclusion
Although the prevalence rates of PNT declined over the 8-year study 
period, the disease nevertheless contributed a major proportion of all 
childhood deaths in this resource-poor paediatric centre, especially 
from severe and very severe disease.
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