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SUMMARY
Botulism has rarely been reported in Africa. In October 2008, botulism was reported in three
Ugandan boarding-school students. All were hospitalized and one died. A cohort study was
performed to assess food exposures among students, and clinical specimens and available food
samples were tested for botulinum toxin. Three case-patients were identiﬁed; a homemade, oilbased condiment was eaten by all three. In the cohort study, no foods were signiﬁcantly
associated with illness. Botulinum toxin type A was conﬁrmed in clinical samples. This is the ﬁrst
conﬁrmed outbreak of foodborne botulism in Uganda. A homemade, oil-based condiment was
the probable source. Consumption of homemade oil-based condiments is widespread in Ugandan
schools, putting children at risk. Clinicians and public health authorities in Uganda should
consider botulism when clusters of acute ﬂaccid paralysis are seen. Additionally, schools should
be warned of the hazard of homemade oil-based condiments, and take steps to prevent their use.
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I N T RO D U C T I O N
Foodborne botulism is a rare, paralytic disease caused
by ingestion of toxin made by neurotoxigenic
Clostridium spp., which are spore-forming bacteria
found in soil and aquatic sediments. The toxin binds
irreversibly to the neuromuscular junction, causing
cranial nerve palsies and descending ﬂaccid paralysis
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that can lead to respiratory failure and death.
Foodborne botulism is a public health emergency, as
a single contaminated food can cause illness in many
people.
In October 2008, three cases of botulism were suspected in residents of a dormitory at a boarding school
in Kampala, Uganda. To our knowledge, botulism
has never been reported from Uganda, and foodborne
botulism has rarely been reported from Africa [1–5];
documented outbreaks have involved fermented uneviscerated ﬁsh [1], soured milk [2], termites sealed in
a bag [3], tinned ﬁsh [4] and sausages [5]. In response
to the suspected outbreak, the Uganda Ministry of
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Health (UMOH), the World Health Organization
(WHO), and the Centers for Disease Control and
Prevention (CDC) conducted an emergency public
health investigation.

deﬁned as all residents of the dormitory where the
case-patients lived. The exposure period was 7 days
before the ﬁrst case onset date.
Laboratory evaluation

METHODS
Case deﬁnition and case-ﬁnding
A case was deﬁned as illness in an individual residing
or working at the school whose clinical presentation
included at least one cranial nerve palsy and bilateral
extremity weakness/paralysis, without fever or altered
mental status, as well as botulinum toxin or botulinum
toxin-producing Clostridium spp. in a clinical specimen, or having consumed the same implicated food
as a laboratory-conﬁrmed case, during October
2008. Suspect cases were examined and interviewed,
and additional case-ﬁnding was performed at the
school through interviews with the school nurse and
review of school clinic records. Additionally, neurologists and intensive-care physicians at Mulago
Hospital, the national referral hospital for Uganda,
were asked about other patients exhibiting signs and
symptoms consistent with botulism. Queries were
made within the region where the school was located,
and nationally for increased reports of acute ﬂaccid
paralysis (AFP) during October 2008.
Treatment
Botulism antitoxin, the only speciﬁc treatment for
botulism, is not available in Uganda. Botulism
antitoxin can halt the progression of symptoms, if
administered early in the course of disease. CDC provided botulism antitoxins A, B, and E for treatment
of suspect cases. Antitoxin was administered by
Ugandan clinicians according to the manufacturers’
protocols.
Environmental assessment, hypothesis generation and
cohort study
The boarding school area, including the dormitory
where case-patients resided and areas of food preparation and food service, was surveyed. In-person
interviews with case-patients, their parents, and
other dormitory residents were performed. Seven-day
food histories were collected from surviving casepatients. Initial interviews were used to build a cohort
analysis instrument to further evaluate the association
between illness and food exposures. The cohort was

Clinical samples (serum or stool) from suspect casepatients and suspect foods were preliminarily tested
at the Uganda Virus Research Institute in Entebbe,
Uganda, and deﬁnitively tested at CDC, Atlanta.
Mouse bioassay and antitoxin neutralization tests
for detection of botulinum toxin, and bacterial culture
for isolation of neurotoxigenic Clostridium spp. were
performed according to established protocols [6].
Statistical methods
Data were collected using a Microsoft Access database (version 2003, Microsoft Corporation, USA).
Analyses were performed using SAS version 9.1
(SAS Institute Inc., USA). Univariate analysis was
performed, including the calculation of risk ratios
and 95% exact conﬁdence intervals, where appropriate.
R E S ULTS
Initial response
An outbreak was suspected when clinicians at the
Mulago Hospital in Kampala reported two suspect
cases to the UMOH, who initiated an outbreak investigation in collaboration with WHO. Shortly thereafter, CDC headquarters in Atlanta, GA were notiﬁed
on 30 October 2008 by CDC ofﬁces in Uganda of
three possible suspect botulism cases. An invitation
was extended to the CDC to join the ongoing
UMOH and WHO investigation; the CDC team
arrived with antitoxin in Uganda on 2 November
2008. The investigation continued in the weeks following, including an environmental investigation, extensive interviews and ultimately a cohort study.
Interviews for the cohort study were completed by
15 November 2008.
Case-patients and treatment
All case-patients were females aged 17–18 years who
lived in the same dormitory at the boarding school
and had illness onsets between 19 and 22 October
2008. One case-patient died on 24 October 2008,
4 days after illness onset, at a hospital without
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mechanical ventilators. The other two case-patients
were admitted to the national referral hospital on 23
and 29 October 2008, where one required mechanical
ventilatory support; it is likely that the availability
of intensive supportive care, including mechanical
ventilation, was a key factor in the survival of those
two patients. Both surviving patients received botulism antitoxins A, B, and E without adverse events,
and were later discharged home with improved neurological function. Attempts were made to identify
other possible cases at the school through interviews
with the school nurse and review of her urgent care
logs, and more widely through queries to referral
hospitals, within the region where the school was
located, and nationally for increased reports of AFP
during October 2008. No other possible cases were
identiﬁed.

the school. Multiple individuals, including both surviving case-patients, reported seeking out onion or
peppers mixed into condiments for their ﬂavour.
Although dormitory residents reported consuming
other homemade foods, we deduced, based on interviews with surviving case-patients, that the only
homemade food probably eaten by all case-patients
was condiment A. Some dormitory residents reported
that condiment A ‘did not taste [or smell] good’.
At the time of the investigation, condiment A was
no longer available for inspection. From reports
made by students and case-patients, multiple condiments were running out or ran out during the period
just prior to illness onsets. Of note, mould was
observed on the surface of oil-based condiments
being consumed at the school at the time of the
investigation.

Environmental assessment and hypothesis generation

Cohort study

The boarding school housed 1200 students from
September to December 2008. School dormitories
usually hold between 18 and 24 students of the same
gender, and 23 females (including the case-patients)
lived in the dormitory where the case-patients lived.
Meals were prepared and served to all students from
a central kitchen and consumed within dormitories.
There were no easily accessible sources of outside
food during the school term; however, students commonly brought commercially produced and homemade food in their suitcases at the start of the term,
and shared food regularly within the dormitory.
Various seasonings (called ‘appetizers’ by the students) were commonly used by students to ﬂavour
school food. These seasonings used throughout the
term, were freely shared among students, particularly
within dormitories, and included locally made peanut
butter and a variety of homemade oil-based condiments ﬂavoured with vegetables. Quantities varied,
from smaller jars of solids (<500 g) up to 3-litre
‘jerry cans’ of liquids. One such oil-based condiment
(condiment A) had been prepared by a case-patient
before the start of the school term and stored at
room temperature since the beginning of the term.
Condiment A was a semi-solid mixture of commercial
vegetable fat, fried onions, ginger, peppers, and spices;
the fat was heated until it began ‘smoking’, the washed
and chopped vegetables were added, and then the
resulting mixture was poured into a plastic container
and allowed to cool. During the term, 1–2 scoopfuls
of condiment A were mixed into food provided by

Twenty (87%) of 23 dormitory-mates were interviewed; among non-responders, one was the deceased
student, and the other two were students who were
absent due to illnesses not clinically consistent with
botulism. The median age was 18 years. No foods
were signiﬁcantly associated with illness (P ≥ 0·10),
although 15/20 (75%) of dormitory-mates consumed
at least one oil-based condiment during the week
prior to the case-patients’ illness onsets. When asked
about their food-eating preferences, 17/20 (85%) students reported adding oil-based condiments to their
meals. Evaluation of dose through number of meals
exposed and amount of condiment A added per
meal did not reveal a dose–response relationship between illness and condiment consumed. Although
the case-patient who made condiment A had previously reported consuming condiment A during the
exposure period, in the cohort study she denied consuming condiment A and was classiﬁed as unexposed
to condiment A in the analysis. However, six
dormitory-mates, one ill and ﬁve well, reported consuming condiment A during the exposure period.

Laboratory evaluation
Botulinum toxin was detected in the sera of the two
surviving case-patients, but serum quantities were
insufﬁcient to determine toxin type. Enrichment
cultures of stool from one case-patient yielded
Clostridium botulinum toxin type A. Specimens could
not be obtained from the deceased case-patient.
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Condiment A had been consumed and its container
discarded before samples could be obtained. Locally
made peanut butter, margarine, four types of processed juice and residue in a container from another
type of oil-based condiment found in the dormitory
room all tested negative.

DISCUSSION
We describe the ﬁrst known outbreak of foodborne
botulism in Uganda, which caused severe type A botulism, including one fatality, among three dormitorymates at a boarding school. Although we were unable
to conﬁrm the source of toxin, the most likely source
was a homemade, oil-based condiment available to
residents of the dormitory room where the three
cases occurred. Initial interviews indicated that all
three case-patients consumed condiment A before
their illness, although the case-patient who prepared
condiment A later denied consuming it during her cohort study interview. It is unlikely that a school meal
served to all 1200 students or a nationally distributed
commercial product caused the outbreak, because illness was localized in residents of a single dormitory of
the school. Future outbreaks at the school remain a
threat because a large proportion of students regularly
consume homemade oil-based condiments stored
unrefrigerated.
Public health authorities should suspect botulism
when clusters of AFP are reported in Uganda and
other countries, even those where botulism has not
been previously described. Prompt public health investigation and identiﬁcation of contaminated foods are
critical to prevent additional illnesses. Botulism has
been infrequently reported from other regions in
Africa, but not from foods similar to the suspected vehicle in this outbreak. Given the widespread consumption of homemade oil-based condiments in Uganda,
we cannot explain why botulism has not been previously reported from Uganda.
Storage of homemade oil-based condiments in the
dormitory for up to 2 months at room temperature
in a sealed container may have promoted germination
and production of botulinum toxin by C. botulinum
spores, which may have been present in the original
ingredients, or introduced during repeated use of the
food. Obvious spoilage was observed in another
ﬂavoured condiment consumed at the school; although
this does not support the presence of C. botulinum
contamination speciﬁcally, it does indicate microbial
contamination and inadequate storage conditions.

Condiment A and other condiments in the dormitory
contained peppers, onions, and other vegetables that
are grown in soil and can harbour C. botulinum
spores. Fats and oils can provide the anaerobic, lowacidity environment necessary for spore germination
and toxin elaboration [7–10]; repeated outbreaks
of garlic-in-oil preparations in the USA led the US
Food & Drug Administration to enact more stringent
guidelines for commercial oil manufacture to include
both acidiﬁcation and refrigeration as barriers to
C. botulinum spore germination [10].
Our investigation has several limitations. We
attempted to minimize recall bias with memory aids
during interviews, and emphasized that no single individual would be punished for supplying a particular
homemade food. However, there may still have been
fear of reprisals from the school or fellow students,
and we were unable to conclude whether discrepant
historical information resulted from problems with
recall, fear of reprisals, or other factors. Moreover,
if condiment A caused the outbreak, we cannot fully
explain why additional dormitory residents who consumed the oil-based condiment did not develop botulism symptoms, although micro-environments within
the semi-solid condiment A could have allowed for
differential exposures in dormitory residents. Further,
absence of symptoms in some persons who consumed
the implicated product is not uncommon in botulism
outbreaks [11]. Last, our ability to conﬁrm the source
of toxin was limited, as some homemade foods, including condiment A, were not available for testing.
In summary, this is the ﬁrst known foodborne botulism outbreak in Uganda. Botulism is a potentially
fatal disease and represents both a medical and public
health emergency. Even when antitoxin is promptly
administered, neurological sequelae may take weeks
to months to resolve [12], burdening patients, their
families, and the healthcare system [13]. Although
the source of ingested toxin in this outbreak was not
conﬁrmed, improperly stored homemade oil-based
condiments were identiﬁed as a plausible and likely
cause. We recommend that school ofﬁcials enforce
existing prohibitions on bringing homemade foods
into the school, and particularly emphasize to students
and families the risk of unrefrigerated oil-based
condiments.

AC K N OWL E D G E M E NT S
This work was undertaken with the assistance of
Julius Lutwama and the Uganda Virus Research

Downloaded from https://www.cambridge.org/core. IP address: 18.207.134.98, on 20 Oct 2019 at 00:47:28, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0950268814000387

Botulism outbreak, Uganda
Institute, Entebbe, Uganda. Financial support for this
investigation was primarily provided by the Centers
for Disease Control and Prevention, Atlanta, GA.
Support was also provided through KM1CA156708
through the National Cancer Institute (NCI) at the
National Institutes of Health (NIH) and grant no.
UL1TR00448 through the Clinical and Translational
Science Award (CTSA) programme of the National
Center for Advancing Translational Sciences
(NCATS) at the National Institutes of Health
(NIH). The ﬁndings and conclusions in this report
are those of the author(s) and do not necessarily represent the views of the Centers for Disease Control
and Prevention.

D E C L A RATI O N OF I NT E R E ST
None.

R E FE RE NC E S
1. Weber JT, et al. A massive outbreak of type E botulism
associated with traditional salted ﬁsh in Cairo. Journal
of Infectious Diseases 1993; 167: 451–454.
2. Smith DH, Timms GL, Refai M. Outbreak of botulism
in Kenyan nomads. Annals of Tropical Medicine and
Parasitology 1979; 73: 145–148.
3. Nightingale KW, Ayim EN. Outbreak of botulism in
Kenya after ingestion of white ants. British Medical
Journal 1980; 281: 1682–1683.

2301

4. Frean J, et al. Fatal type A botulism in South Africa,
2002. Transactions of the Royal Society of Tropical
Medicine and Hygiene 2004; 98: 290–295.
5. Ouagari Z, et al. Botulism in Casablanca (11 cases) [in
French]. Bulletin de la Société de Pathologie Exotique
2002; 95: 272–275.
6. Centers for Disease Control and Prevention. Botulism
in the United States 1899–1996: Handbook for Epidemiologists, Clinicians, and Laboratory Workers.
Atlanta, GA, USA: Centers for Disease Control and
Prevention, 1998.
7. St. Louis ME, et al. Botulism from chopped garlic:
delayed recognition of a major outbreak. Annals of
Internal Medicine 1988; 108: 363–368.
8. MacDonald KL, et al. Type A botulism from sautéed
onions. Clinical and epidemiologic observations. Journal of the American Medical Association 1985; 253:
1275–1278.
9. Barker Jr. WH, et al. Type B botulism outbreak caused
by a commercial food product. West Virginia and
Pennsylvania, 1973. Journal of the American Medical
Association 1977; 237: 456–459.
10. Morse DL, et al. Garlic-in-oil associated botulism: episode leads to product modiﬁcation. American Journal
of Public Health 1990; 80: 1372–1373.
11. Angulo FJ, et al. A large outbreak of botulism: the hazardous baked potato. Journal of Infectious Diseases
1998; 178: 172–177.
12. Mann JM, et al. Patient recovery from type A botulism:
morbidity assessment following a large outbreak.
American Journal of Public Health 1981; 71: 266–269.
13. Mann JM, Lathrop GD, Bannerman JA. Economic
impact of a botulism outbreak; importance of the
legal component in food-borne disease. Journal of the
American Medical Association 1983; 249: 1299–1301.

Downloaded from https://www.cambridge.org/core. IP address: 18.207.134.98, on 20 Oct 2019 at 00:47:28, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0950268814000387

