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Study background
Cholera burden
• Cholera epidemics remain a public health concern in east and southern Africa
- Approx. 634,000 cases/14,303 deaths (CFR of 2.3%) between 2007-2016
• The brunt of the cholera burden affects a small number of specific zones and
communities: “cholera hotspots”  targeted approach1
Control and prevention
• Cholera can be eliminated in locations where access to sustained WASH services
are ensured
• Oral cholera vaccine can help provide protection for a population while sustainable
WASH interventions are being implemented
Challenges for sustainable interventions in cholera high-risk areas
• Communities in cholera hotspots are often neglected by WASH development
programs, as WASH sector objectives are based on coverage instead of health
profiles
• Lack of common understanding and knowledge concerning priority areas
• Limited donor investment in cholera hotspots
1. Ending Cholera—A Global Roadmap to 2030 (GTFCC)
2

UNICEF Strategic framework in eastern and southern Africa
Implementation of the framework hinges on epidemiological studies focused
on identifying areas regularly affected by cholera outbreaks
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Development of national and sub-national plans
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Targeted capacity development
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Local-scale social and behavior change communication
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Information management for improved monitoring and action
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Regional coordination and improved cross-border collaboration
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Knowledge management and operational research
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Partnerships, public advocacy, social movements and influencers
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Study region and timeline
•

Greater Horn of
Africa : Study
results by Nov
2018

•

Zambesi Basin:
Study results by
Dec 2018
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Study objectives

• Better understand the local dynamics of cholera in Malawi and the
entire Zambezi Basin
– Apply an approach combining field research, epidemiology and genetic
analysis of clinical isolates of Vibrio cholerae

• Identify cholera hotspots as well as high-risk populations and
practices for targeted emergency and prevention programs
• Establish effective strategies to combat cholera in Malawi and
neighboring countries
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Methods (1/3)
•

Cholera case definition (Ministry of Health)
Suspected case:
– Outside of a cholera epidemic: a patient age five years or more with severe dehydration
or who dies due to AWD
– During a cholera epidemic: any person age five years or more with AWD, with or
without vomiting
Confirmed case: a suspect case in which Vibrio cholerae O1 or O139 has been isolated from
a stool sample

•

Cholera cases and deaths (Ministry of Health)
– The yearly sum of cases and partial death data per district were available for 2001-2016.
– The following line lists were available:
• 2011-2012 - districts of Machinga, Phalombe, and Zomba
• 2014-2015 - districts of Blantyre, Chikwawa and Nsanje
• 2015-2016 - districts of Karonga, Machinga, Mangochi, Phalombe and Zomba
• 2016-2017 - districts of Chikwawa and Nsanje
• 2017-2018 - up to week 27 for the entire country
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Methods (2/3)

•

GIS shapefiles: The shapefiles comprised three regions (Northern Region, Central Region
and Southern Region) and 28 districts.

•

Population data: The National Statistical Office performed population projections based on
data from the 2008 Population and Housing Census that was conducted from June 8 to 28,
2008 by the National Statistical Office. The population data projections were performed
using growth rates between 1% and 5%, depending on the district.

•

Oral cholera vaccine campaign data: Oral cholera vaccine (OCV) data for Malawi was
primarily obtained from the Malawi Ministry of Health and UNICEF Malawi Country Office.
Missing information such as the type of population, the type of campaign
(preemptive/reactive), the number of doses, vaccine coverage and timing were retrieved
from Ministry of Health OCV reports and scientific publications.

•

Rainfall data: Climate Hazards Group InfraRed Precipitation with Station (CHIRPS) dataset.
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Methods (3/3)
•

Data Analysis Process
– Data cleaning and quality assessment, including missing data and outlier detection
– Smoothing and interpolation procedure
– Patterns of sporadic cases were removed (e.g., a single case or two to three cases
without reported cases during the two weeks before and after)
– Two successive outbreaks separated by an inter-epidemic period equal to or greater
than six weeks were considered as two separate events
– A minimum of 10 cases required for an event to be considered an outbreak
– Outbreak: extraction of key epidemiological features per outbreak event (onset,
peak, duration, incidence, case fatality rate, inter-epidemic period)
– Hotspot classification according to recurrence, duration and intensity of cholera
outbreaks
– Interpretation of the results according to local contexts (literature and national
expertise)

8

Dynamics of cholera
outbreaks in Malawi from
2001 to 2018 (up to week 27)
•

Since 2001, Southern Region reported the
majority of cases (55.9%).
•

Since 2010, 79.1% of all cases reported in
Southern Region.

•

Regularly affected communities: Southern Region
(Lake Chilwa and Shire River floodplain), urban
centers of Lilongwe and Blantyre, and districts
along Lake Malawi.

•

2001-2018: Lake Chilwa area, Machinga, Zomba
and Phalombe, accounted for 13.9% of all cases.
•

•

Since 2010, Lake Chilwa districts accounted for
34.5% of all cases

2001-2018: Shire River floodplain, Chikwawa and
Nsanje, reported 13.1% of all cases.
•

Since 2010, this percentage increased to
31.5%.
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Epidemiological parameters of cholera outbreaks in most
affected districts (2001 – 2018)
REGION

DISTRICT

Cases /
deaths [1]

% of total cases

Recurrence
(no. of
outbreaks)

Central

Lilongwe

11,789 / 18

27.8

11

Southern

Blantyre

6,959 / 126

16.4

11

Southern

Machinga

4,243 / 59

10

9

Southern

Chikwawa

3,860 / 61

9.1

14

Southern

Balaka

2,831 / 0

6.7

8

Central

Kasungu

2,432 / 0

5.7

4

Northern

Karonga

1,904 / 45

4.5

9

Southern

Nsanje

1,696 / 22

4

9

Southern

Mangochi

1,384 / 33

3.3

8

Southern

Zomba

1,187 / 15

2.8

6

Central

Nkhotakota

985 / 49

2.3

5

Central

Salima

701 / 10

1.7

5

Southern

Phalombe

462 / 9

1.1

4

Note: [1] Total cases = 42,397 and deaths = 473, from 2001 to 2018 (week 27).
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Dynamics of recent cholera outbreaks in Malawi and corresponding
precipitation levels, 2015 – 2018

Cholera case numbers in Malawi tended to increase following the onset of the rainy
season (2018 data includes up to week 27).
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Reactive OCV
campaigns in Malawi
Key observations

•

Reactive OCV reduced the
number of cases in Nsanje,
Chikwawa,
Karonga
and
Rumphi.

•

OCV
coverage
and
effectiveness
must
be
monitored over the long term.
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Overview of cholera dynamics in Malawi
•

Since 1990, large-scale outbreaks were reported in 1990-1991, 1993, 1999, and 2002.
Choler epidemics in Malawi have decreased in magnitude since 2002.

•

Since 2001, Southern Region reported the majority of cases (55.9%).
– This dynamic has shifted with 79.1% of all cases since 2010 reported in Southern Region.

•

Regularly affected communities were located in the following areas:
– the Lake Chilwa area: since 2010, Lake Chilwa districts of Machinga, Zomba and
Phalombe accounted for a combined 34.5% of all cases)
– the Shire River floodplain: since 2010, Chikwawa and Nsanje accounted for a combined
31.5% of all cases)
– urban centers of Lilongwe and Blantyre
– districts along Lake Malawi

•

Cross-border cholera transmission likely played a major role in cholera dynamics in
Malawi, especially involving Mozambique.
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Risk factors
•

Limited access to safe drinking water
– 63% of rural populations and 87% of urban population have access to at least basic drinking
water sources1
• Lack of borehole maintenance and frequent breakdown of piped water supplies and
were noted as contributing factors associated with cholera in Chikwawa District
• Fishermen live in zimboweras or islands at Lake Chilwa defecate in the same lake water
they used for drinking
• Boreholes with allegedly salty water forced communities to drinking lake or river water in
Nsanje, Chikwawa and Karonga Districts
• Water shortages due to lack of piped water/breakdowns in piped water networks, in
dense urban/peri-urban areas in Blantyre and Lilongwe implicated during outbreaks

•

Limited access to basic sanitation and hygiene facilities
– 43% of rural populations and 49% of urban populations had access to at least basic
sanitation1
– 17% of rural populations and 7% urban populations have no handwashing facility on
premises.1

1 WHO/UNICEF

Joint Monitoring Programme for Water Supply, Sanitation and Hygiene: 2015 Estimates
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Risk factors
•

High-risk practices
– Approx. 7% of rural populations and 2% of urban populations resort to open defecation in
Malawi1
• Fishermen on Lake Chilwa and communities in Karonga defecate directly in the lake used
as a main source of drinking water
• Fishermen at Lake Chilwa reportedly believe “that if they stop defecating in the lake,
then the fish will not reproduce and will eventually die…. And that drinking water direct
from the lake brings them good luck… [to] be successful fishermen”
– Certain sociocultural believes have been implicated during cholera outbreaks
• Some affected communities failed to seek healthcare as they believed that cholera does
not require medical treatment (in 2011-2012)

•

Environmental factors: heavy rains and flooding
– Cholera outbreaks in Malawi often occurred following the onset of the rainy seasons
(between November and April)
– Heavy rain and flooding cause latrines to overflow and contaminate drinking water sources
with sewage
• Communities living in the Shire River floodplain, in Chikwawa and Nsanje Districts, are
especially at risk to flooding
• Latrine overflow/contamination of water sources – was also implicated in cholera
outbreaks in Lilongwe

1 WHO/UNICEF

Joint Monitoring Programme for Water Supply, Sanitation and Hygiene: 2015 Estimates

15

Risk factors
•

Cross-border transmission
– Cross-border cholera transmission likely played a major role in cholera dynamics in Malawi,
especially involving Mozambique
• Large-scale cholera epidemics often occurred in Mozambique over the past two decades,
with particularly affected districts in Mozambique located not far from/adjacent to
Southern Region in Malawi (e.g., Cidade de Tete, Moatize, and Tambara).
• Border communities interact freely with counterparts on the other side of the
international boundary (to visit relatives, conduct cross-border trade, solicit employment
and seek better medical treatment).

• Outbreaks in Southern Region districts such as Nsanje and Chikwawa have been
epidemiologically linked to cholera outbreaks in Mozambique during recent years.

– Cross-border cholera transmission between Tanzania and Malawi likely also plays a role in
cholera dynamics in the region
• Cholera outbreaks in Karonga District in 2016 and late-2017 occurred in parallel to
outbreaks across the border in neighboring Tanzania.
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Cholera hotspot definition
A geographically limited area where environmental, cultural and/or
socioeconomic conditions facilitate the transmission of the disease and
where cholera persists or re-appears regularly. Hotspots play a central role in
the spread cholera to other areas.2
Due to the lack of weekly time series, outbreak duration could not be
analyzed for each year. We have thus based the classification on outbreak
recurrence and incidence and refer to the findings as “cholera priority
areas”.

2 Source: Interim Guidance Document on Cholera Surveillance, Global Task Force on Cholera Control (GTFCC) Surveillance Working

Group, June 2017.
http://www.who.int/cholera/task_force/GTFCC-Guidance-cholera-surveillance.pdf
17

Cholera priority area classification algorithm
Is the area frequently affected ?

%ile: percentile

Yes
Recurrence

HIGH : ≥ 80 %ile

MEDIUM : 30- 80 %ile

Incidence

HIGH : ≥ 80 %ile

LOW :
< 30 %ile


Incidence

MEDIUM to LOW:
< 80 %ile

MEDIUM to LOW:
< 80 %ile

Type 2
High priority
Type 1
Highest priority
High outbreak
recurrence and
high incidence.

Outbreaks of
moderate
frequency and
moderate to low
incidence.

Type 3
Medium priority
Moderate
frequency and
moderate to low
incidence.
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Priority area classification

Priority area
type

Median incidence

Frequency
Percentile

No. of
outbreaks

Percentile

No. cases per
10,000
population

Type 1

≥ 80

≥9

≥ 80

≥ 3.37

Type 2

≥ 80

≥9

< 80

< 3.37

Type 3

30 - 80

4-8

< 80

< 3.37

Type 1: Highest-priority area with cholera outbreaks of high frequency (≥9 outbreaks) and high
median incidence (≥80 percentile).
Type 2: High-priority area with cholera outbreaks of high frequency (≥9 outbreaks) and moderate
to low median incidence (<80 percentile).
Type 3: Medium-priority area with cholera outbreaks of moderate frequency (4 – 8 outbreaks)
and moderate to low median incidence (<80 percentile).
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Priority area classification results (1/3)
Type 1: Highest-priority
area with cholera
outbreaks of high
frequency (≥9 outbreaks)
and high median
incidence (≥80
percentile).

Type 2: High-priority area
with cholera outbreaks of
high frequency (≥9
outbreaks) and moderate
to low median incidence
(<80 percentile).

Type 3: Medium-priority
area with cholera
outbreaks of moderate
frequency (4 – 8
outbreaks) and moderate
to low median incidence
(<80 percentile).
Note: Likoma District (median CIR = 12.4 and frequency = 1) has been excluded to ensure optimal data presentation.
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Priority area classification results (2/3)
Key findings
 Priority areas were located in
Southern Region near Mozambique
in the Lake Chilwa area and the Shire
River floodplain, urban centers of
Lilongwe and Blantyre, and districts
along Lake Malawi.
 Eleven priority areas (Types 1-3)
represented 85.1% of all cases
 Six priority areas (Types 1 and 2)
accounted for 71.8% of all cases
 Chikwawa was the most often
affected district with 14 outbreaks
from 2001 to 2018
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Priority area classification results (3/3)

PRIORITY
AREA TYPE

TYPE 1

TYPE 2

DISTRICT

CHIKWAWA

9.1

BLANTYRE

16.4

KARONGA

4.5

MACHINGA

10

LILONGWE

27.8

NSANJE

4

BALAKA

6.7

NKHATA BAY
TYPE 3

% of cases

Recurrence
(no. of outbreaks)

Attack rate (median per
10,000 inhab.)

≥9 outbreaks

≥ 3.37

≥9 outbreaks

< 3.37

4-8 outbreaks

< 3.37

1

ZOMBA

2.8

SALIMA

1.7

PHALOMBE

1.1
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Limitations

•

Weekly time series were largely incomplete, which only included partial
line lists for years 2012, 2015, 2016, 2017. A complete set of weekly
district-level databases was only available for the 2017-2018 season.

•

Due to the missing time series data, outbreak duration could not be used
as a parameter to classify hotspots. As a result, we instead performed a
classification considering frequency (one outbreak per year) and median
incidence rate; we refer to the identified cholera foci as “priority areas”.

•

Yearly death totals per district was largely incomplete each year, with
some districts not reporting death data.
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Summary of key findings
 Cholera burden and dynamics
•

Regularly affected communities were located in Southern Region near Mozambique in the
Lake Chilwa area and the Shire River floodplain, urban centers of Lilongwe and Blantyre,
and districts along Lake Malawi.
•
•

•
•

Since 2010, Lake Chilwa (Machinga, Zomba and Phalombe) accounted for 34.5% of all cases.
Since 2010, the Shire River floodplain (Chikwawa and Nsanje) accounted for 31.5% of all
cases.

Cholera outbreaks in Malawi often occurred following the onset of the rainy seasons
(between November and April)
Cross-border transmission appears to play a major role in cholera outbreaks in Malawi due
to porous national borders between Malawi and Mozambique (and likely Tanzania to a
lesser degree) and poor water and sanitation conditions in cross-border zones

 Localization of cholera priority areas
• Urban districts: Lilongwe and Blantyre
• Shire River floodplain and cross-border area (Mozambique): Chikwawa and Nsanje
• Lake Chilwa and cross-border area (Mozambique): Machinga, Phalombe and Zomba
• Lake Malawi: Karonga (cross-border district with Tanzania), Salima and Nkhata Bay
• Transit district: Balaka District - crossroad between Zomba and Lilongwe as well as
Blantyre and Salima
 Six priority areas (Types 1 and 2) accounted for 71.8% of all cases
 Eleven priority areas (Types 1-3) represented 85.1% of all cases
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Use of study results (medium to long term)

 Priority strategic actions should include early detection, communitybased surveillance, cross-border activities, and preparedness plans and
actions in the 11 identified cholera priority areas (Types 1 to 3).
 Mid- to long-term WASH and social mobilization activities (3-10 years)
should be implemented in six priority districts regularly affected by
outbreaks (Type 1 and Type 2).
 Identification of transmission foci at a finer geographical scale within the
priority districts is necessary to best target at-risk populations.

25

Opportunities
 Integrate epidemiological findings into the cholera elimination plan and
derived WASH and social mobilization plans
 Gain national commitment from the WASH and Health sectors to end
cholera in Malawi
 Provide decision-makers with evidence-based information to implement
efficient prevention and control activities
 Mobilize resources for long-term investments in hotspots as a part of the
cholera prevention program involving the WASH, social mobilization and
Health sectors
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