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Background: Vibrio cholerae is a water-borne pathogen with a global burden estimate at 1.4 to 4.0 million annual
cases. Over 94% of these cases are reported in Africa and more research is needed to understand cholera dynamics
in the region. Cholera data are lacking, mainly due to reporting issues, creating barriers for widespread research on

Main body: Here, we present datasets that were created to help address this gap, collating freely available sub-
national cholera data for Nigeria and the Democratic Republic of Congo. The data were collated from a variety of
English and French publicly available sources, including the World Health Organization, PubMed, UNICEF, EM-DAT, the
Nigerian CDC and peer-reviewed literature. These data include information on cases, deaths, age, gender, oral cholera

Conclusion: These datasets can facilitate qualitative, quantitative and mixed methods research in these two high
burden countries to assist in public health planning. The data can be used in collaboration with organisations in the
two countries, which have also collected data or undertaking research. By making the data and methods available, we
aim to encourage their use and further data collection and compilation to help improve the data gaps for cholera in
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Background

Communicable diseases still result in a large propor-
tion of global mortality despite advances in sanitation,
hygiene and vaccination, with diarrheal diseases cat-
egorised as the eighth leading cause of death worldwide
[1]. For instance, Vibrio cholerae is a water-borne path-
ogen which contributes to diarrhoeal disease mortal-
ity, especially in low and middle-income countries. It is
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considered a disease of inequity, primarily because of its
association with poverty, poor access to water, sanitation
and hygiene (WASH) and inability to access healthcare
[2]. The global burden of cholera is estimated at 1.4—4.0
million annual cases and 21,000 to 143,000 annual deaths
[3]. Despite over 94% of World Health Organization
(WHO) reported cholera cases occurring in Africa and
high mortality rates, cholera research is heavily focussed
on South America, the Indian subcontinent and more
recently Haiti [4]. More research and published stud-
ies on cholera in Africa are needed to better under-
stand cholera dynamics there. Additional work on the
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risk factors for cholera outbreak occurrence could help
inform effective public health planning and significantly
reduce cholera incidence and outbreaks on the continent.

A barrier to this research is a chronic and persis-
tent lack of data to evaluate, especially sub-nationally,
preventing routine risk assessments and quantitative
research including cholera dynamic modelling. Freely
and publicly available cholera data are very rarely sub-
national and only provide case and death numbers on a
national annual level [5]. There are also issues with under-
reporting of cholera cases and deaths, with the WHO’s
most optimistic estimates stating that~10% of cases are
captured in the data [6]. Issues in reporting occur due to
a variety of reasons including a spectrum of transmission
dynamics, requiring several surveillance resources to
capture them all. Lulls in cases reducing focus on cholera
and new outbreaks shift attention and funding. There are
also barriers to accessing healthcare and disincentives to
report including fears for safety and restrictions on travel
and trade [7, 8].

To help bridge these cholera data gaps, we are making
data used in previous research publicly available and pro-
viding information on the data collection methods used
to improve transparency and quality control. The data are
sub-national and where possible age and sex-disaggre-
gated data for two high burden African countries: Nige-
ria and the Democratic Republic of Congo (DRC). Both
countries have suffered from large outbreaks during the
seventh pandemic which emerged in Africa in the 1970s
[2] and currently have the second (Nigeria) and third
(DRC) highest number of reported cholera cases per year
in Africa [9]. These outbreaks have been worsened by
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violent conflicts, poor access to WASH and poverty [10,
11]. The data presented here can help to encourage both
qualitative and quantitative cholera research in Nige-
ria and the DRC, to inform public health and enhance
the understanding of cholera dynamics. The data were
extracted from publicly available sources and therefore
are freely available to use. Despite this, we hope these
data will be used in collaborations with those working on
cholera in Nigeria and the DRC in health and academic
institutions.

Construction and content

A range of publicly available sources was used to col-
late, update and curate the datasets. All available data
were included from these sources on case and death
numbers for cholera outbreaks from the WHO’s dis-
ease outbreak news [12], ProMED [13] (which included
ReliefWeb), WHO’s regional office for Africa weekly out-
break and emergencies [14], UNICEF cholera platform
[15], EM-DAT [16] and the Nigeria Centre for Disease
Control (NCDC) [17]. A literature search using MED-
LINE, Embase, Global Health and Google Scholar (with
snowballing of reference lists) was also completed, and
data were included from studies which met the inclu-
sion and exclusion criteria (Table 1). A full list of the ref-
erences from the literature search is shown in the data
files and included 18 studies from Nigeria and seven
from the DRC. Where search terms were needed, they
included Vibrio cholerae and “cholera” for ProMED and
additionally “Nigeria’; “Democratic Republic of Congo”
and “DRC”. No temporal limits were set, as these could
exclude important articles. For ProMED both English

Table 1 Eligibility criteria for the literature search; literature which met the criteria are shown in the data files

Inclusion
Population

Intervention
Comparator
Outcomes
Study type

Exclusion

Any local population/community impacted by a cholera outbreak in Nige-
ria or the Democratic Republic of Congo

Any investigation carried out to quantify and understand cholera cases/
deaths and risk factors

Anyone in the affected population or community which did not become
infected with cholera

The outcome is to understand epidemiological features of cholera out-
breaks in Nigeria and the Democratic Republic of Congo

Retrospective observational reports/studies including cross-sectional, case—
control and cohort studies

Studies which investigate a diarrhoeal disease outbreak with no specific mention of cholera

Serological surveys evaluating antibody levels in the population and not a specific outbreak with active cases

Review papers, as only primary sources were used

Publications looking at public health and cholera prevention more generally and not in relation to a specific response

Non-English or non-French abstracts and full-texts, due to linguistic constraints

Multiple data points where the information reported was the same
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and French outbreak reports were reviewed and incorpo-
rated into the datasets.

A data charting form was used to store the data using
Microsoft Excel and was organised by Entry ID. Entry ID
was formatted as country, year, month, day and an addi-
tional number to account for entries for the same country
and day (e.g., NGA71-3-1-1, Nigeria-1970-March-1st-
entry no. 1). Additional columns included date (day
month), year, state/province, local government area/ter-
ritory, health zone, cases, deaths, confirmed, hospitalised,
fatality rate (%), male or female, age, oral cholera vaccine
(OCV) delivered, population (as a national annual fig-
ure), cases/100,000, deaths/100,000 (calculated using
WorldBank population data [18]) and source. Informa-
tion was also collected on risk factors and interventions
stated by the sources and an additional twelve columns
were provided to track these, including displacement,
socio-cultural factors, food/water, environment, rural
or urban, sanitation and hygiene, education, occupation,
household/setting, conflict (Y meaning yes; no mention
of conflict was left blank), intervention and aid.

Data are provided on the finest spatial scale that the
source allowed, which in some entries is to adminis-
trative level 3 (heath zones in the DRC, while Nigeria
does not have this level). For the DRC, province names
(administrative level 1) and borders have changed, most
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recently in 2015. If the pre-2015 province name or border
was used by a source, then the post-2015 name and bor-
der were identified and used. These were delineated using
a working paper developed by the Claremont Graduate
Institute [19]. Data spanned from 1971 to 2020 for Nige-
ria and from 1978 to 2020 for DRC. Temporal and spatial
summaries of these data are shown in Figs. 1 and 2. These
were the maximum date ranges in which data were found
for the two countries. The data were recorded by the date
of the report, which was on a daily temporal scale (DD-
MM-YY). Where data were not available for a certain col-
umn, this was left blank and each row represents a case
or death entry for a specific location. At the time of this
manuscript’s submission, the maximum number of data
entry points found was 1334 for Nigeria and 607 for the
DRC.

As multiple sources were used, in some instances, the
same outbreak was reported by more than one source.
In this case, all reports were entered into the data until
the end of the data entry process. If the entries were
the same, then the subsequent reports were deleted
but the source column held all the sources reviewed. If
entries were different, then an average was taken from all
sources that reported on the outbreak and each reference
was provided in the source column. By using an average
of multiple sources our intention was to create a more
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Fig. 1 Temporal trends of cholera cases and deaths for the full datasets for Nigeria (NGA) and the Democratic Republic of Congo (COD)
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Fig. 2 Spatial distribution of cholera cases and deaths to administrative level 1 for the full datasets for Nigeria (top) and the Democratic Republic
of Congo (bottom). The shapefiles are under Creative Commons Attribution licenses, more specifically CC BY-IGO for the DRC [24] and CC-BY 4.0 for

accurate measure of cholera cases and deaths. In cases
where the reports were the same, this allowed an element
of validation of the data.

The datasets were then reviewed, and initially cleaned
manually, after the data collection was finished. The aim
of this was to streamline terminology in the risk factors
and interventions used, along with differences in the way
demographic changes were reported. Doing this manu-
ally helped to identify errors in the data entry process
and, for individual records, to be checked against the
sources again if needed.

Utility and discussion

Intended uses/advantages of the datasets

The data presented here will be useful for academic, pri-
vate and public institutions looking to carry out quali-
tative, quantitative and mixed-method research into
cholera dynamics in Nigeria and the DRC. The freely
available sources of the data and the anonymisation
avoid issues of using more sensitive/private datasets
such as lengthy ethical approval processes. The imme-
diate availability of the data means they can be used in
creating hypotheses and for initial analyses, while more
sensitive data are obtained and data privacy agreements
are signed. We have used the data in our own research
investigating the impacts of conflict on cholera in Nigeria

and the DRC and a pre-print of this work is available [20].
The nature of the data allowed for the continuation of the
cholera research in this project, while connections and
contacts were built in the target countries.

Limitations of the datasets

When curating the datasets, cases and deaths were
treated as suspected, unless stated otherwise, which were
inputted into a separate column (labelled ‘confirmed’).
Due to the differences in cholera case definitions [21,
22], this approach may have created errors in the data.
For example, only severe cholera cases were reported.
No information on cholera strain was given, as sources
which specified strain were limited, and the only strains
stated were Vibrio cholerae O1 and Vibrio cholerae O1 El
Tor, as the cause of outbreaks.

Entry ID represents each new report of cases and/or
deaths from the sources. Although this provides valuable
information on those infected, outbreak investigation
would still be needed to understand the full evolution
of the outbreaks which were reported here. It is diffi-
cult from individual reports to understand transmission
dynamics and full outbreak investigations. Despite this,
the datasets presented here help to provide a more accu-
rate snapshot of cholera burden in Nigeria and the DRC,
compared to other publicly available datasets.
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Under-reporting is a systemic issue for cholera data
and a limitation of the data presented here. During
cholera outbreaks, healthcare and surveillance systems
are often overwhelmed, meaning cases can be missed.
To understand the extent to which this issue impacted
our data, we compared our data to the WHO Global
Health Observatory Data [23]. Our data showed simi-
lar trends with more cases and deaths reported in
our datasets, as expected given the under-reporting
to WHO (Fig. 3). Calculated correlation coefficients
for the two datasets showed that only Nigeria had a
statistically significant correlation (p <0.05). This is
potentially due to the additional data source (NCDC)
for Nigeria, meaning cholera was more accurately cap-
tured in the Nigeria datasets. We also compared our
data for Nigeria and the DRC with data we obtained
from the Nigeria Centre for Disease Control and Johns
Hopkins Bloomberg School of Public Health. Our data
correlated well with these private sources, although
details of this cannot be given here due to data privacy
and data sharing agreements.
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Future work and developments

We hope that sharing both our data and methods will
help to facilitate and encourage others working in cholera
research to do the same, to create a more accurate con-
sensus of global cholera burden. We hope this process
can be repeated for other countries and diseases, espe-
cially neglected tropical diseases which are often chroni-
cally understudied and lack funding for surveillance.
Combining data from several sources can create global
and internationally supported datasets for both public
health and scientific research. The methodology used
here allows for a dynamic data entry process, that can be
easily updated as new reports and sources become avail-
able, while still allowing for the original source of the data
to be easily tracked to increase transparency and reduce
error.

Conclusions

We expect the datasets presented here to be used in a
variety of cholera research methods and areas in these
two high burden countries to assist in public health
planning. The data should be used in collaboration with
academic, public and private organisations in the host
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Fig. 3 Comparison of cholera cases and deaths for the full datasets presented here compared to the WHO's Global Health Observatory for Nigeria
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countries, generating global partnerships. By making
the data and methods available, we aim to encourage
further data collection and compilation which can be
published, to help further bridge the data gaps for chol-
era in Africa.

Abbreviations

WASH: Water, Sanitation and Hygiene; WHO: World Health Organization; DRC:
Democratic Republic of Congo; NCDC: Nigeria Centre for Disease Control;
OCV: Oral cholera vaccine.

Acknowledgements
We would like to thank those who collected and curated the publicly available
datasets and reports used here.

Authors’ contributions

GECC substantial contributed to the conception and design of the work, col-
lated the data from the sources, inputted them into the data charting

form and cleaned the data. GECC also wrote the manuscript, incorporated
feedback and finalised the manuscript. IK made substantial contributions to
the conception and design of the work, acquisition of the data and revised
several drafts of manuscript. KAMG made substantial contributions to the
conception and design of the work, acquisition of the data, the interpreta-
tion and analysis of data and revised several drafts of manuscript. KAM made
substantial contributions to the conception and design of the work, acquisi-
tion of the data and revised several draft of manuscript. All authors have read
and approved the final manuscript and have agreed both to be personally
accountable for the author’s own contributions to ensure that questions
related to the accuracy or integrity of any part of the work, even ones in
which the author was not personally involved, are appropriately investigated,
resolved, and the resolution documented in the literature.

Funding

This work was supported by the Natural Environmental Research Council
[Grant No. NE/S007415/1], as part of the Grantham Institute for Climate
Change and the Environment’s (Imperial College London) Science and Solu-
tions for a Changing Planet Doctoral Training Partnership. We also acknowl-
edge joint Centre funding from the UK Medical Research Council and Depart-
ment for International Development [Grant No. MR/R0156600/1]. The funders
had no role in study design, data collection, and analysis, decision to publish
or preparation of the manuscript.

Availability of data and materials

The datasets generated during this current study are available in a Github
repository, available at: https://github.com/GinaCharnley/cholera_data_drc_
nga. The repository includes the datasets that were last updated in February
2021.The repository includes the full data charting form, along with two
cleaned datasets that were used to make summary figures of the data. The
full data charting form also includes hyperlinks to the primary sources. These
include cleaned cholera cases and deaths files and cleaned datasets of the risk
factors, interventions and demographic differences. These are available in CSV
format that can be easy downloaded and imported into a variety of software
programmes. The R code used in the cleaning process and for the summary
figures, along with any changes made to the dataset, are also included in the
repository.

Declarations

Ethics approval and consent to participate

This manuscript does include human data, but no ethical approval or consent
was needed, as these data are freely available through the sources listed
throughout the manuscript and they are completely anonymised. No animal
data were used in this research.

Consent for publication
Not applicable.

Page 6 of 7

Competing interests
The authors declare that they have no competing interests.

Author details

'School of Public Health, Imperial College London, Norfolk Place, London W2
1PG, UK. ?Institute for Global Health & Institute for Risk and Disaster Reduc-
tion, University College London, London WCTE 6BT, UK. *University of Agder,
Kristiansand, Norway. *Centre for Global Infectious Disease Analysis, School
of Public Health, Imperial College London, London W2 1PG, UK. °MRC Unit
the Gambia at London School of Hygiene and Tropical Medicine, Atlantic
Boulevard, Fajara, The Gambia.

Received: 4 February 2022 Accepted: 13 March 2022
Published online: 26 March 2022

References

1. World Health Organization. The top 10 causes of death. https://www.
who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death 2018.
accessed 1 Mar 2021.

2. Talavera A, Perez EM. Is cholera disease associated with poverty? J Infect
Dev Countr. 2009;3(06):408-11.

3. Weill FX, Weill FX, Domman D, Njamkepo E, Tarr C, Rauzier J, Fawal N,
Keddy KH, Salje H, Moore S, Mukhopadhyay AK, Bercion R. Genomic
history of the seventh pandemic of cholera in Africa. Science.
2017;358(6364):785-9.

4. Nkoko DB, Giraudoux P, Plisnier PD, Tinda AM, Piarroux M, Sudre
B, Horion S, Tamfum JJ, llunga BK, Piarroux R. Dynamics of cholera
outbreaks in Great Lakes region of Africa, 1978-2008. Emerg Infect Dis.
2011;17(11):2026.

5. World Health Organization. The Global Health Observatory. https://www.
who.int/data/gho 2016. accessed 1 Mar 2021.

6. AliM, Lopez AL, You'Y, Kim YE, Sah B, Maskery B, Clemens J. The global
burden of cholera. Bull World Health Organ. 2012;2012(90):209-18.

7. Azman AS, Moore SM, Lessler J. Surveillance and the global fight against
cholera: setting priorities and tracking progress. Vaccine. 2020;38(Suppl
1):A28.

8. Legros D. Global cholera epidemiology: opportunities to reduce the
burden of cholera by 2030. J Infect Dis. 2018;218:5137-40.

9. AliM, Nelson AR, Lopez AL, Sack DA. Updated global burden of cholera in
endemic countries. PLoS Neglect Trop Dis. 2015;9(6):e0003832.

10. D'Mello-Guyett L, Greenland K, Bonneville S, D'hondt R, Mashako M,
Gorski A, Verheyen D, Vandenbergh R, Maes P, Checchi F, Cumming O.
Distribution of hygiene kits during a cholera outbreak in Kasai-Oriental,
Democratic Republic of Congo: a process evaluation. Confl Health.
2020;14(1):1-17.

11. Ngwa MC, Alemu W, Okudo I, Owili C, Ugochukwu U, Clement P, Devaux
I, Pezzoli L, Oche JA, Ihekweazu C, Sack DA. The reactive vaccination
campaign against cholera emergency in camps for internally displaced
persons, Borno, Nigeria, 2017: a two-stage cluster survey. BMJ Glob
Health. 2020;5(6):.e002431.

12. World Health Organization. Disease Outbreak News (DONs). https://www.
who.nt/csr/don/en/ 2021. accessed 1 Mar 2021.

13. ProMED. Search ProMED Posts. https://promedmail.org/promed-posts
2021. accessed 1 Mar 2021.

14. World Health Organizations Regional Office for Africa. Weekly bulletins
on outbreaks and other emergencies. https://www.afro.who.int/health-
topics/disease-outbreaks/outbreaks-and-other-emergencies-updates?
page=5.2021. accessed 1 Mar 2021.

15. Cholera Platform. Regional Updates (Cholera Bulletin). http://plateforme
cholera.info/index.php/cholera-in-wca/regional-updates 2021. accessed
1 Mar 2021.

16. EM-DAT, CRED / UCLouvain (D. Guha-Sapir). 2020. EM-DAT Public. https://
publicemdat.be. accessed 1 Mar 2021.

17. Nigeria Centre for Disease Control. Weekly Epidemiological Report.
https://ncdc.gov.ng/reports/weekly 2021. accessed 1 Mar 2021.

18. WorldBank. Population, total. https://data.worldbank.org/indicator/SP.
POPTOTL. 2019. accessed 1 Mar 2021.

19. Englebert P, Calderon AB, Jené L. Provincial Tribalisation: the transfor-
mation of ethnic representativeness under decentralisation in the DR


https://github.com/GinaCharnley/cholera_data_drc_nga
https://github.com/GinaCharnley/cholera_data_drc_nga
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/data/gho
https://www.who.int/data/gho
https://www.who.int/csr/don/en/
https://www.who.int/csr/don/en/
https://promedmail.org/promed-posts
https://www.afro.who.int/health-topics/disease-outbreaks/outbreaks-and-other-emergencies-updates?page=5
https://www.afro.who.int/health-topics/disease-outbreaks/outbreaks-and-other-emergencies-updates?page=5
https://www.afro.who.int/health-topics/disease-outbreaks/outbreaks-and-other-emergencies-updates?page=5
http://plateformecholera.info/index.php/cholera-in-wca/regional-updates
http://plateformecholera.info/index.php/cholera-in-wca/regional-updates
https://public.emdat.be
https://public.emdat.be
https://ncdc.gov.ng/reports/weekly
https://data.worldbank.org/indicator/SP.POP.TOTL
https://data.worldbank.org/indicator/SP.POP.TOTL

Charnley et al. BMIC Infectious Diseases

20.

21.

22.

23.

24.

25.

(2022) 22:288

Congo. Claremont Graduate Institute DRC Working Paper. https://secur
elivelihoods.org/publication/provincial-tribalisation-the-transformation-
of-ethnic-representativeness-under-decentralisation-in-the-dr-congo/
2018. accessed 1 Mar 2021.

Charnley GE, Jean K, Kelman |, Gaythorpe KA, Murray KA. Using self-
controlled case series to understand the relationship between conflict
and cholera in Nigeria and the Democratic Republic of Congo. medRxiv.
2021.

Ingelbeen B, Hendrickx D, Miwanda B, van der Sande MA, Mossoko

M, Vochten H, Riems B, Nyakio JP, Vanlerberghe V, Lunguya O, Jacobs

J. Recurrent cholera outbreaks, Democratic Republic of the Congo,
2008-2017. Emerg Infect Dis. 2019;25(5):856.

Nigeria Centre for Disease Control. Weekly Epidemiological Report Stand-
ard case definition for case detection — focus on Cholera. https://ncdc.
gov.ng/themes/common/docs/wers/56_1498757572.pdf 2017. accessed
28 Feb 2022.

World Health Organisation. The Global Health Observatory. https://www.
who.int/data/gho/ 2021. accessed 1 Mar 2021.

HDX. DATA LICENSES. https://data.humdata.org/about/license 2021.
accessed 1 Mar 2021.

WorldBank. Data Access and Licensing. https://datacatalog.worldbank.
org/public-licensest#cc-by 2021. Accessed 1 Mar 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 7 of 7

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://securelivelihoods.org/publication/provincial-tribalisation-the-transformation-of-ethnic-representativeness-under-decentralisation-in-the-dr-congo/
https://securelivelihoods.org/publication/provincial-tribalisation-the-transformation-of-ethnic-representativeness-under-decentralisation-in-the-dr-congo/
https://securelivelihoods.org/publication/provincial-tribalisation-the-transformation-of-ethnic-representativeness-under-decentralisation-in-the-dr-congo/
https://ncdc.gov.ng/themes/common/docs/wers/56_1498757572.pdf
https://ncdc.gov.ng/themes/common/docs/wers/56_1498757572.pdf
https://www.who.int/data/gho/
https://www.who.int/data/gho/
https://data.humdata.org/about/license
https://datacatalog.worldbank.org/public-licenses#cc-by
https://datacatalog.worldbank.org/public-licenses#cc-by

	Accessing sub-national cholera epidemiological data for Nigeria and the Democratic Republic of Congo during the seventh pandemic
	Abstract 
	Background: 
	Main body: 
	Conclusion: 

	Background
	Construction and content
	Utility and discussion
	Intended usesadvantages of the datasets
	Limitations of the datasets
	Future work and developments

	Conclusions
	Acknowledgements
	References


