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Background: The prevalence of febrile seizures (FSs) and 
epilepsy are often reported to be higher in sub-Saharan Africa. 
Furthermore, several studies describe complex features of FSs 
as risk factors for the development of subsequent epilepsy.
Methods: During the period from 2002 to 2004 door-to-door 
studies with supplementary data collection were conducted 
in three different areas of Tanzania, examining the prevalence 
of FSs in 7,790 children between the age of 2 mo and 7 y at 
the time of the interview. The information on the presence of 
FSs of 14,583 children, who at the time of the interview were 
younger than 15 y, was collected in order to describe reported 
seizures, if any.
Results: Overall, 160 children between 2 mo and 7 y with a 
prevalence rate of 20.5/1,000 (95% confidence interval: 17.5–
23.9/1,000) met the criteria for FSs. The average age at onset 
was 2.2 (SD: 1.8) y and ~42% had complex FSs. Respiratory tract 
infections and malaria were the most frequent concomitant 
diseases.
Conclusion: Our findings do not confirm the assumption of 
an increased prevalence of FSs in sub-Saharan Africa. However, 
the elevated number of complex FSs emphasizes the necessity 
of more reliable studies about FSs and its consequences.

Febrile seizures (FSs) in children seem to occur frequently 
and often cause anxiety in parents. Prevalence rates from 

hospital- and community-based studies conducted up to 
now vary a lot according to the methods used, age defini-
tion and the country in which these studies were conducted 
(Supplementary Table S1 online). The majority of the stud-
ies estimate a prevalence of FSs in about 2–4% of all children 
(1–3). However, prevalence rates range from 9.9/1,000 ascer-
tained in Germany (4) to 116.1/1,000 determined in a rural 
population in Nigeria (5).

Prevalence and incidence rates of FSs may be higher in 
regions of Asia and Africa, but epidemiological studies of low-
income countries are scarce. Complex FSs have been reported 
to be more frequent in children in sub-Saharan Africa (6), 
and it is especially complex features, such as prolonged or 
focal seizures, that have been described as risk factors for 

the development of epilepsy (7–9) and may be related to the 
reported higher prevalence of epilepsy in sub-Saharan Africa 
(10,11). Furthermore, FS associated infectious diseases seems 
to be different in children with FSs in sub-Saharan Africa com-
pared to the disease spectrum in the western world and man-
agement of those diseases such as malaria has to be taken into 
account when dealing with FSs in low-income countries (12).

This door-to-door study in combination with complemen-
tary multisource data collection at hospitals and Mother and 
Child Health Centres (MCHs) was designed to ascertain the 
community-based prevalence of FSs, to describe the vari-
ous clinical attributes and to assess special features of FSs in 
Tanzania.

RESULTS
Prevalence of Febrile Seizures
The number of cases with FSs found via the different meth-
ods and the resulting prevalence rates referring to the children 
between 2 mo and 7 y at the time of interview have been sum-
marized in Table 1. In this age category, 7,790 children con-
sisting of 3,857 boys and 3,933 girls who belong to the study 
region are divided up as follows: 2,497 of Haydom, 623 of 
Wasso, and 4,670 children of the Vigoi Ward.

Overall, 147 children fulfilled the given criteria for FSs 
within the door-to-door surveys. In summary, 147 children of 
7,790 between 2 mo and 7 y had at least one FS, resulting in a 
point prevalence rate of 18.9/1,000 (95% confidence interval 
(CI): 16.0–22.1/1,000) and a male to female ratio of 1.04:1.

With the help of the additional methods, 14 children with 
FSs were identified via the MCH Haydom and the Hospital of 
Wasso (Table 1).

After deducting one child listed twice, 160 children made up 
of 82 boys and 78 girls met the criteria for FSs in its entirety. 
Combining the data ascertained by the different methods, the 
overall prevalence rate is 20.5/1,000 (95% CI: 17.5–23.9/1,000, 
with a male to female ratio of 1.05:1 (Table 1).

The FS prevalence of the children under the age of 15 y solely 
within the door-to-door studies is 15.2/1,000 (95% CI: 13.2–
17.3; 221/14,583 children under the age of 15 y). Taking into 
account only the children whose ages lie above the cut-off age 
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for FSs within the door-to-door surveys, the prevalence of FSs 
is 11.5/1,000 (95% CI: 8.9–14.5; 69/6,021 children between 7 
and 14 y of age).

Features of Febrile Seizures
Overall, 221 children with FSs were identified through the 
three door-to-door studies when referring to the study popu-
lation of below 15 y at the time of the interview. Of those 221 
children, 157 children (Haydom 102, Wasso 22, Vigoi 33) or 
their respective parents consented to an interview with a spe-
cific in-depth questionnaire (Tables 2–4).

Reliable information about the age at onset was available 
from 151 children. The arithmetic average of the age at onset 
was 2.2 (SD: 1.8) y. In approximately two thirds of the cases, 
the first FS occurred within the first 2 y of life. Referring to 
the information of 129 children, more than half of the cases 
(57%) had their FSs in the first half of the year and 29% dur-
ing the heavy raining seasons from February to April. Details 
concerning the place of where the FS happened were known 
from 261 seizures. Almost 85% of these FSs happened outside 
medical facilities, for example at home or on the road.

The number of FS episodes, known from 151 children, 
ranged from 1 to 14 episodes with a median at 1 episode. 
Fifty-seven of those (38%) had more than one FS episode. The 
median duration of a FS, referring to 221 seizures, was 10 min, 
ranging from 1 min to a maximum of 360 min. Information 
about the length of fever before the FS was available from 144 
episodes, resulting in an average of 2.5 (SD: 2.9) d. Eighty-six 
percent of 264 seizures were self-limiting (Table 2).

Sixty-one of 145 children (42%) with FSs had at least one 
complex feature. Thus, 3 children had focal seizures, 41 chil-
dren had prolonged seizures and 1 of the children had a recur-
rent seizure. Five children had prolonged focal seizures and 11 
had prolonged recurrent FSs. Detailed information about the 
complex FSs and its features is listed in Table 3.

Thirty-two percent of them had a history of seizure disorders 
within their family, of which 54% affected first degree relatives.

Causes of the febrile illness were mainly respiratory tract 
infections (36%) and malaria (34%), followed by gastrointes-
tinal symptoms in 19%. Malaria at time of the fever was ascer-
tained in 64% of 163 performed blood smears. In 181 of 199 
FSs episodes (91%), medical attention was sought at hospitals 

or medical dispensaries. Household remedies like tepid spong-
ing (40%) and acetaminophen (43%) often were used to reduce 
the fever and traditional medicine was applied in 9% of the 
cases. In 37 (25%) of 146 cases, the children received no treat-
ment (Table 4).

DISCUSSION
The overall point prevalence of 20.5/1,000 within the three 
study regions is in accordance with other studies conducted in 
sub-Saharan Africa. Supplementary Table S1 online provides 
an overview of published studies concerning the frequency 
of FSs: a hospital-based study from the Haydom Lutheran 
Hospital in Tanzania, which is part of the region of the present 
study, estimated a hospital incidence of 37.9/1,000 for children 

Table 1.  Prevalence rates ascertained through door-to-door studies and additional methods within the study regiona

Study design Haydom (n = 2,497) Wasso (n = 623) Vigoi (n = 4,670) Overall (n = 7,790)

Door-to-door studies Cases with FS, (n) 57 14 76 147

Male/female ratio 0.90:1 1.00:1 1.17:1 1.04:1

Prevalence, n/1,000 (95% CI) 22.8 (17.3–29.5) 22.5 (12.3–37.4) 16.3 (12.8–20.3) 18.9 (16.0–22.1)

Additional methods Cases with FS, (n) 4b 10c n/a 14

Combinedd Cases with FS, (n) 61 23e 76 160

Male/female ratio 0.91:1 1.09:1 1.17:1 1.05:1

Prevalence, n/1,000 (95% CI) 24.4 (18.7–31.3) 36.9 (23.5–54.9) 16.3 (12.8–20.3) 20.5 (17.5–23.9)

FS, febrile seizure; n/a, not applicable.
aPrevalence rates refer to children between 2 mo and 7 y at the time of interview. bCases recruited at Mother and Child Health Center Haydom. cCases recruited at Wasso Hospital. 
dAll cases of FS in total, collected by the three door-to-door surveys, Mother and Child Health Center as well as the hospital in Wasso. eOne child was listed twice.

Table 2.  Features of febrile seizures within the door-to-door studiesa

Age at onset (n = children) 151

Arithmetic average (SD), y 2.2 (1.8)

Within first 2 y of life, % (n) 67 (101)

Seasonal distribution (n = seizures) 129

Within the first half of the year, % (n) 57 (73)

While big rain period (February–April), % (n) 29 (37)

Place of incidence (n = seizures) 261

Outside of medical facilities, % (n) 84.9 (220)

Number of FS episodes (n = children) 151

Median (min–max), episodes 1 (1–14)

Recurrent FS episodes, % (n) 38% (57)

Duration of FS (n = seizures) 221

Median (min–max), min 10.0 (1.0–360.0)

Length of fever before FS (n = episodes) 144

Arithmetic average (SD), d 2.5 (2.9)

End of FS (n = seizures) 264

Self-limiting, % (n) 85.8 (211)

Characteristics of FS (n = children) 145

Simple FS, % (n) 58 (84)

Complex FS, % (n) 42 (61)

FS, febrile seizure.
aCharacteristics refer to a varying number of children, episodes, seizures, and symptoms 
as appropriate for the extracted information.
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below the age of 10 y (6). In further African studies listed in the 
table, the higher prevalence rates range from 26.5/1,000 (13) to 
116.1/1,000 (5), based on different methods. Comparing the 
highest indicated rates of 51/1,000 (14) in Europe, 48/1,000 

(15) in America, and 83/1,000 (2) ascertained in Asia, there 
seems to be trend to higher prevalence of FSs in Asia and 
Africa which was not confirmed by our study. The low FS 
point prevalence of 18.9/1,000 (when children up to 7 y from 
door-to-door studies only were considered) was confirmed by 
a low prevalence of 11.5/1,000 of children aged between 7 and 
14 y at the time of the interview, i.e., those who are above the 
cut-off age for the occurrence of FSs. In a large Danish popula-
tion study, Vestergaard et al. did not detect an increased long-
term mortality in children with FSs, only a small exceed in the 
first 2 y after complex FSs was apparent (16). In comparison, 
several studies conducted in developing countries determined 
a higher mortality rate in patients with FSs and the authors 
attribute this fact mainly to the concomitant diseases of FSs, 
for example bronchopneumonia infections (6,17). Assuming 
that the mortality in children with FSs is higher in develop-
ing countries, this fact may explain the lower than expected 
prevalence in our study; however, studies about mortality 
in FSs are scarce. The superstitious beliefs of several African 
tribes, for example the association of seizure disorders and FSs 
with demonic possession or spiritual forces, may have led to 
underreporting (18). And in fact especially among the Maasai 
tribe in the Arusha region, the willingness to give details on 
the occurrence of FSs was very limited in this study. It also 
has to be taken into account that some information, especially 
that of FSs from many years ago, may not have been accurately 
reflected.

As shown in Supplementary Table S1 online, the male to 
female ratios range from 1:1 (19) to 3.75:1 (20), indicating 
that male children may be more susceptible to FSs. Our bal-
anced male to female ratio of 1.05:1 does not confirm this 
phenomenon. About two thirds of the children had their first 
FS within the first 2 y of life. This is in accordance with other 
studies, reporting an age peak in the second year of life (1,2). 
In this study, more than half of the cases occurred during the 
first half of the year, which includes the heavy raining sea-
sons from February till May and thus entails a higher risk of 
malaria infection. Two studies from Japan (21) and Italy (22) 
also observed such a seasonal distribution for FSs in correla-
tion with seasonal diseases.

A history of complex FSs was ascertained in 42% of our 
cases. In a British survey, Verity et al. determined complex 
convulsions in 20% of all cases (23). On the contrary, Winkler 
et al. found a high preponderance of complex FSs of 71% in a 
hospital-based study at Haydom Lutheran Hospital (6). These 
figures suggest that complex FSs may occur more frequently 
in sub-Saharan Africa. However, there is a possibility that the 
higher proportion of complex FSs in our community-based 
study may be due to recall bias and the fact that parents tend 
to remember grave seizures more readily compared to simple 
ones. In the current study, 38% of the children suffered from 
recurrent FS episodes. Overall, young age at onset, epilepsy or 
FSs in relatives and complex FSs seem to be significant risk 
factors for the occurrence of recurrent FS episodes (7,24). 
As complex attributes seem to repeat in children with recur-
rent FS episodes (25) and recurrences, amongst others, may 

Table 3.  Characteristics of complex febrile seizuresa

Complex FS, % (n = children) 42 (61/145)

Distribution of complex features (n = children) 61

Prolonged, % (n) 93 (57)

Focal/unilateral, % (n) 13 (8)

Recurrentb, % (n) 20 (12)

Distribution of complex features in children with complex 
FS (n = children)

61

Prolonged, % (n) 67 (41)

Focal/unilateral, % (n) 5 (3)

Recurrentb, % (n) 2 (1)

Prolonged focal/unilateral, % (n) 8 (5)

Prolonged recurrentb, % (n) 18 (11)

Distribution of complex features (n = seizures) 110

Prolonged, % (n) 76 (83)

>15–30 min, % (n) 45 (37/83)

>30 min (Status Epilepticus), % (n) 55 (46/83)

Focal/unilateral, % (n) 14 (15)

Recurrentb, % (n) 11 (12)

FS, febrile seizure.
aCharacteristics refer either to 61 children with complex FSs or 110 complex FSs as 
appropriate for the extracted information. b>1 seizure within 24 h.

Table 4.  Family history, associated symptoms, and treatment of 
children with febrile seizures within the door-to-door studies

Family history (n = children) 151

Seizure disorders, % (n) 32 (48)

First degree relatives, % (n) 54 (26/48)

Associated symptoms (n = symptoms) 352

Respiratory tract infection, % (n) 35.5 (125)

Malaria, % (n) 33.5 (118)

Gastrointestinal symptoms, % (n) 18.5 (65)

Other symptoms, % (n) 8.8 (31)

No symptoms, % (n) 3.7 (13)

Malaria at time of fever, % (n = children) 64 (104/163)

Prehospital medical treatment (n = children) n varies

Tepid sponging, % (n) 40 (58/146)

Acetaminophen, % (n) 43 (49/113)

Traditional medicine, % (n) 9 (13/147)

No treatment, % (n) 25 (37/146)

Antiepileptic drugs, % (n) 4 (2/52)

Consulting medical facilities (n = episodes) 199

At hospital, % (n) 76 (152/199)

At dispensaries, % (n) 15 (29/199)

No consulting, % (n) 9 (18/199)
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conceivably implicate subsequent epilepsy (8,26), the need of 
preventing these recurrent FSs becomes apparent.

Since complex features, especially the prolonged types, seem 
to be associated with the development of epilepsy (7–9,27), 
this high percentage of complex features may be related to the 
reported higher prevalence of epilepsy in sub-Saharan Africa 
(10,11) in comparison to high-income nations (28). Beside 
complex attributes, the number of FS episodes, a positive fam-
ily history of unprovoked seizures and neurological abnormal-
ity represent, inter alia, risk factors for subsequent epilepsy 
(3,8,29). In our study, we found a positive family history of 
seizures in nearly one third of the cases and also recurrent 
FS episodes occurred in more than one third of the children. 
However, the discussion as to whether FSs may favor the devel-
opment of epilepsy is still controversial.

Detailed studies indicate that decreased birth weight, pre- 
and perinatal problems, prematurity as well as lower socioeco-
nomic status, smoking and alcohol abuse during pregnancy 
represent possible risk factors for the emergence of FSs (29–32).

The cause and severity of the febrile illness loom large in the 
development of FSs, and it has to be taken into account that 
associated diseases in sub-Saharan Africa differ from those in 
high-income countries. Malaria, tuberculosis, influenza, and 
measles for instance, represent the common infectious and 
parasitic diseases in Africa region (33). A frequent appearance 
of FSs and febrile illnesses caused by influenza A virus (34), 

human herpes virus 6 (35), and respiratory tract infections 
(32) were determined in several studies. A study conducted 
at Haydom Lutheran Hospital in Tanzania identified malaria 
as one of the most frequent accompanying illness in children 
with FSs (36). This also applies to the current study, as we 
found respiratory tract infections and malaria as the leading 
presenting symptoms of the febrile illnesses, which is compat-
ible with the aforementioned seasonal distribution.

According to our results, most of the seizures happened 
outside medical facilities. Lack of means of transportations 
and aggravating factors during the journey to the often dis-
tant healthcare facilities in this region emphasize that it is 
often impossible to receive appropriate medical help timely. 
Therefore, help is often sought by traditional healers instead 
of medical facilities (18). However, our study shows that in 
case of a FS, most of the parents attended medical facilities like 
hospitals or dispensaries. We also came to the conclusion that 
household remedies like tepid sponging and acetaminophen 
were, in the meanwhile, often used to reduce the fever and limit 
the seizure. Antipyretic drugs may lower the body temperature 
in febrile children, but several studies ascertained that there 
is no benefit of antipyretic drugs in preventing recurrent FSs 
(37,38). The guidelines composed by the International League 
against Epilepsy strongly recommend an acute therapy to pre-
vent a febrile status epilepticus. This includes the registration of 
symptoms, prevention of aspiration or injuries and reduction 

Figure 1.  Map of Tanzania with the three study locations. Adapted with permission from d-maps.com (41).
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of fever by the parents or other attendees. Furthermore, diaz-
epam rectal in FSs with duration longer than 2–3 min and 
benzodiazepines or phenobarbital intravenous in case of pro-
longed FSs or status epilepticus (39).

Conclusion
In conclusion, our study supports findings that the prevalence 
of FSs in sub-Saharan Africa may not be higher compared to 
high-income countries. However, the comparatively large share 
of complex FSs has implications and emphasizes the necessity 
of further studies into FSs in countries of sub-Saharan Africa. 
It is deemed important to expand the knowledge on FSs and 
its risk factors, and to improve medical care in low-income 
regions in order to prevent potential adverse neurological out-
come such as epilepsy later in life.

METHODS
The study took place during the period from 2002 to 2004 in the 
catchment area of Haydom Lutheran Hospital, Manyara region; 
Wasso Hospital, Arusha region; and Mahenge Hospital, Morogoro 
region, Tanzania. Three door-to-door surveys form the basis of this 
study and for the purpose of prevalence calculation two of those sur-
veys (Haydom and Wasso) were complemented with supplementary 
retrospectively collected data from the study areas’ main hospitals and 
respective MCHs of the study region with the aim to achieve a near 
100% case recruitment. For Mahenge hospital, no reliable supplemen-
tary data collection method could be identified so that prevalence cal-
culation relies on data from the door-to-door study only.

Information Retrieval and Definitions
Within the door-to-door surveys, a team of three last-year medical 
students and translators interviewed the parents or relatives of the 
children from the three study regions by using a screening question-
naire. This questionnaire consisted of a case confirmation part for 
identifying children with FSs and a more specific part with detailed 
questions about the characteristics of the FSs (see Supplementary 
Table S2 online) and had already been validated in a previous hos-
pital-based study (6). Cases of other seizure disorders (e.g., epilepsy) 
except FSs were excluded. With the help of translators the information 
was written down manually and was transcribed into Excel spread-
sheets later. Double listed information between the door-to-door sur-
veys and the additional methods were detected with the assistance 
of the parents and ten-cell-leaders (community leaders) as well as by 
comparing names and area of origin using Excel spreadsheets.

The following definitions were adhered to: FSs are defined as sei-
zures occurring with a fever without obvious intracranial pathology 
in early childhood and are subdivided into simple and complex FSs, 
the latter being represented by seizures (i) lasting more than 15 min, 
(ii) occurring more than once within 24 h, and (iii) appearing with 
focal features (7,25). A FS duration of more than 30 min is defined as 
a status epilepticus and belongs to the category of complex FSs (40).

Setting and Recruitment
The data collection was conducted in three areas of Tanzania. The 
performance of the community-based studies depended largely on 
Tanzania’s administrative system that is subdivided into 26 regions 
consisting of various districts and divisions with subordinated wards, 
which in turn combine several villages. So-called “Ten-cells” represent 
the smallest administrative units within the village. Figure 1 shows a 
map of Tanzania with the three study locations: Haydom in northern 
Tanzania, Wasso near to the Kenyan border, and Vigoi (Mahenge) in 
southern Tanzania.

Only children that were younger than 15 y at the time of the study 
were included into the study population. All subjects with known 
gender and exact age between 2 mo and 7 y at the time of interview 
were listed to assess the point prevalence of FSs in order to keep the 
recall bias for age to a minimum. For the prevalence calculation, the 

information of the door-to-door surveys was supplemented with that 
from other data sources, as described below. However, in-depth infor-
mation on clinical characteristics of FSs was only ascertained within 
the door-to-door surveys and for that purpose data of all interviewed 
children of the study population irrespective of age was included.

For the door-to-door studies the nearer catchment area (closest 
villages within a radius of 5–10 km) of the three chosen hospitals 
(Figure 1) was tackled. Hospitals were selected according to previ-
ously established working relationships between the principal inves-
tigator of the study (A.S.W.) and the hospital directors. The sampling 
unit was represented by the ten-cell, the smallest administrative unit 
in Tanzania. The ten-cell is overseen by a ten-cell leader who assured 
access to the study population. All households in one ten-cell were seen.

In Haydom, 12 villages belong to the nearer catchment area. 
Members of 1,458 households of randomly selected ten-cells (villages 
were widespread) were interviewed. In addition, all children attend-
ing the well-structured MCHs at Haydom Lutheran Hospital during 
that period were also surveyed.

In Wasso, four villages belong to the nearer catchment area of Wasso 
hospital. Members of 452 households of all ten-cells of these villages 
were seen. In addition, Wasso Hospital had a very good archiving 
system and all admissions between 2002 and 2004 were screened for 
febrile seizures.

In Mahenge, 11 villages belong to the nearer catchment area of 
Mahenge hospital. Members of 4,209 households of all ten-cells of 
these villages were seen. No additional methods of data acquisition 
such as MCH or hospital archive was deemed appropriate.

In the course of the overall door-to-door survey of all three sites, 
81 individuals refused to give information or were absent, hence 
14,583 children under the age of 15 y in 27 villages were included 
into the overall study population. Of these, 4,286 children belonged 
to Haydom, 967 to Wasso, and 9,330 to Vigoi catchment area. For the 
purpose of calculating the point prevalence of FSs, the information 
of 7,790 children in the age category between 2 mo and 7 y, which 
belong to the defined study region, was collected.

Statistical Analysis
The collected data were entered and calculated within Excel spread-
sheets. The 95% CI of the prevalence rates were calculated by using 
Fisher’s exact test. Most of the collected information about the clinical 
features relates to the summary of all FS episodes of one subject.

Ethics
Ethics approval was granted by the National Institute of Medical 
Research and the Commission of Science and Technology in Dar es 
Salaam, Tanzania. Informed consent was obtained from the parents 
of all included children.

SUPPLEMENTARY MATERIAL
Supplementary material is linked to the online version of the paper at http://
www.nature.com/pr
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