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Summary
Cholera continues to represent a major public health concern in Angola. To guide cholera control and
prevention strategies, the current assignment aims to better understand the cholera dynamics in
Angola and identify cholera hotspots.
Angola is recovering from a 40-year war that resulted in significant social and economic disruptions,
including limited access to potable water and adequate health and sanitation infrastructures, which
has rendered the country vulnerable to epidemic-prone diseases such as cholera (1). Following an
unexplained near ten-year lull in cholera outbreaks from 1997 to 2006, Angola experienced a largescale cholera epidemic that started in the sprawling slums (musseques) of Luanda in early 2006 (67,257
suspected cases) (2–4). Since 2006, cholera outbreaks have been reported nearly every year in the
country (with the exception of 2015), albeit at gradually dwindling rates (5).
Over the course of the study, the regularly affected communities were located in northern provinces
bordering the DRC, especially Uíge and Zaire, as well as certain provinces in the southwest, such as
Cunene, Huíla, Benguela and Namibe. In this study, 11 provinces in Angola were identified as cholera
hotspots. The northern province of Uíge was defined as a highest-priority Type 1 hotspot. The
southwestern provinces of Benguela, Cunene and Huíla as well as the northwest province of Zaire were
defined as high-priority Type 2 hotspots. Luanda Province was defined as a medium-priority Type 3
hotspot. The northern provinces of Cabinda, Lunda Norte, Malanje, and Kwanza Norte and the
southern province of Namibe were defined as Type 4 hotspots. Overall, the Type 1 – 4 cholera hotspots
accounted for 90.6% of the disease burden throughout the study period. Five provinces affected by
outbreaks of extended duration (Type 1 and Type 2 hotspots) reported 39.4% of the total number of
suspected cases.
Cholera risk factors leading to the 2006 outbreak in Luanda included severe disruptions in basic health
and sanitation services, limited access to potable water, and rapid urbanization due to population
displacement (2,4,6,7). Other cholera risk factors throughout the country included limited access to
potable water and sanitation facilities. In 2015, 23% of rural populations and 63% of urban population
had access to at least basic drinking water sources (8). Furthermore, 21% of rural populations and 62%
of urban populations had access to at least basic sanitation (8). As a result, open defecation is also
widespread, especially among rural populations (56% in 2015) (8). Extended drought followed by onset
of the rainy season likely played a role in the 2013 outbreak in the southern provinces (e.g., Cunene
and Huíla) (9,10). Due to widespread open defecation, heavy rains triggered contamination of the few
drinking water sources with fecal matter (10).
Cross-border cholera transmission from the Democratic Republic of the Congo (DRC) likely played a
major role in cholera dynamics in Angola. The two most recent epidemic episodes in Angola (20112013 and 2016-2018), occurred in parallel to cholera outbreaks in western DRC (11–14). Furthermore,
the recent outbreaks in Zaire, Cabinda and Uíge have been epidemiologically linked to cholera
outbreaks in western DRC (15,16).
Based on the study findings, we highly recommend long-term WASH investments in the Type 1 and
Type 2 hotspots. As cholera hotspots were classified at the province level, identification of
transmission foci and target populations at a finer geographical scale (i.e., municipality) within the
priority provinces is necessary to best target the at-risk communities, optimize resources, and
maximize intervention impact.
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Introduction
The Republic of Angola is located in southwestern Africa on the Atlantic Ocean, bordering Namibia to
the south, the Democratic Republic of the Congo (DRC) to the north, and Zambia to the east. Luanda
is the capital and most populous city of Angola (3). Angola is recovering from a 40-year war that ended
in 2002 and resulted in significant social and economic disruptions, such as limited access to potable
water and adequate health and sanitation infrastructure (1). This situation has rendered Angola
vulnerable to rapidly spreading cholera outbreaks. Following an unexplained near ten-year lull in
cholera outbreaks from 1997 to early 2006, Angola experienced a large cholera epidemic that started
in the musseques (sprawling slums) around Luanda in mid-February 2006 (2–4). A total of 67,257
suspected cases and 2,722 cholera-related deaths (case fatality rate (CFR) of 4%) were reported in
2006 (17). Since the 2006 epidemic, cholera outbreaks have been reported every year in the country
(with the exception of 2015), albeit with case numbers at a gradually declining rate. However, as few
cholera studies have been conducted in Angola, the dynamics and mechanisms of cholera outbreaks
in the country remain poorly understood.
The current study aims to provide an overview of the cholera outbreak dynamics and contributing
factors as well as identification and classification of cholera hotspots in Angola. Furthermore, the
report covers a review of the current control measures in place and recommendations regarding
effective cholera prevention, preparedness and response.
These findings will serve to bolster national policies for disease control in Angola, enhance crosssectoral approaches, and strengthen international policies and collaborations between neighboring
countries regarding cross-border disease transmission to eventually put an end to cholera as outlined
in the Global Roadmap to 2030 (18).
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Study background
Cholera continues to represent a major public health concern in east and southern Africa. To guide
cholera control and prevention strategies, UNICEF ESARO developed a regional cholera framework in
May 2017 (19). Implementation of the framework hinges on epidemiological studies focused on
identifying areas recurrently affected by cholera outbreaks (termed “hotspots”) in the countries of two
geographical regions: Greater Horn of Africa (i.e., South Sudan, Kenya, Somalia) and Zambezi Basin
(i.e., Angola, Malawi, Mozambique, Zambia and Zimbabwe).
From 2006 to 2016, the Horn of Africa reported 315,879 suspected cholera cases, while the Zambezi
Basin reported 224,555 suspected cases during the same period. However, the cholera burden is
markedly heterogeneous. From 2006 to 2015, Somalia1, Zimbabwe, Angola, and Mozambique
reported the majority of cholera cases (5), as shown in Table 1.
The epidemiological understanding of cholera dynamics at various administrative levels provide insight
into the mechanisms of cholera diffusion both spatially and temporally. While cholera cases are
regularly reported in the majority of countries in the study region, repeated and persistent outbreaks
occur only in a limited number of specific cholera hotspots. Outbreaks often amplify and spread from
cholera hotspots to neighboring areas, regardless of national boundaries, and often via the movement
of vulnerable and mobile populations. Thus, to improve cholera control and prevention measures, it is
critical to identify and characterize cholera hotspots and major drivers of cholera transmission. Such
information is instrumental to strengthen cholera control and preparedness efforts in each country as
well as at regional level through cross-border collaborations.
Table . Total cholera case numbers in the study region reported to the World Health Organization
from 2006 to 2016.
Country
Somalia
Zimbabwe
Angola
Mozambique
Kenya
Zambia
Malawi
South Sudan*
Total

Suspected cholera
cases
179,693
131,326
109,664
59,021
39,046
21,741
15,152
12,534
568,177

Percentage
cases
31.6
23.1
19.3
10.4
6.9
3.8
2.7
2.2
100%

Cholera deaths
3,406
5,724
3,896
523
676
408
291
296
15,220

Case fatality
rate
1.9
4.4
3.6
0.9
1.7
1.9
1.9
2.4
2.6

Source: WHO Global Atlas. * South Sudan numbers only include the years 2010-2016.

Cholera outbreaks are preventable in the long term provided that access to safe water, proper
sanitation facilities, and satisfactory hygienic conditions are ensured and sustained for the majority of
the population. Unfortunately, the cost of the universal coverage strategy often exceeds the available
funds and capacities of countries affected by cholera. Thus, targeted strategies to identify livelihood
groups, practices and areas at risk, based on an epidemiology-driven approach, significantly alleviate
cost constraints, while effectively controlling and preventing cholera outbreaks.

1 The cholera case definition in Somalia varies with that of other countries, in which an outbreak is declared when one of the three situations
occur: a death from acute watery diarrhea in a patient five years of age or older, a cluster of five cases of acute watery diarrhea in one week
in patients five years or older, or a twofold increase or more in the number of acute watery diarrhea cases within one to two days.
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Objectives
To establish effective strategies to combat cholera in Angola, the current assignment aims to better
understand the dynamics of the disease at a national and regional level. To identify cholera hotspots
as well as high-risk practices for targeted humanitarian and development programs, this study applies
a comprehensive and standardized approach combining epidemiological analysis, discussions with key
stakeholders, and assessment of outbreak investigation reports and relevant literature. Study
outcomes also include strategic recommendations for enhanced epidemiological surveillance,
particularly for cross-border collaboration, targeted preparedness activities, as well as evidence-based
emergency and prevention programs in the sectors of water, sanitation and hygiene (WASH),
Communication for Development (C4D), and Health. These findings will serve to guide the decisionmaking process and advocacy initiatives to control and prevent cholera in Angola.
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Methods
Cholera surveillance
Angola adopted and is implementing the Integrated Disease Surveillance and Response (IDSR) strategy,
as recommended and supported by the World Health Organization (WHO) (20). The cholera case
definition was updated in the AFRO IDSR technical guidelines (2012) and includes culture lab
confirmation (21). According to the National Cholera Plan (Plano De Resposta Para O Controlo Da
Epidemia De Cólera), all health institutions, including private and non-governmental organizations,
should make mandatory and immediate notification on the basis of the following case definition (20):
•
•

Suspected case: patient five years of age or older with severe or severe dehydration or death
from acute watery diarrhea, with or without vomiting, and patients over two years of age
where cholera exists.
Confirmed case: a suspect case in which Vibrio cholerae is isolated from the feces.

Cholera data
Cholera data from the national epidemiological surveillance system were provided by the National
Directorate of Public Health (DNSP) and WHO Angola. Annual cholera case and death numbers per
province for 2006 to 2015 were provided by WHO. Weekly time series data at the national level was
provided by WHO for 2006-2015, with the exception of weeks 1-6 for 2006 and weeks 11-32 for 2007.
Time series were only available for 2010 and 2013-2018 as follows: i) the 2010 data was available in
province-level database format, ii) the 2013-2015 data was extracted from paper-based weekly
reports, and the iii) 2016-2018 data was available in province- and municipality-level database format.
The names and delimitation of the administrative units were corrected to match the names in the
reference map file. The number of administrative units was derived from the shapefile (18 provinces).
Anonymized cholera line lists from 2016 to 2018 included patients of all ages. For the epidemiological
analysis, suspected cases that did not meet the Angola standardized case definition above were
excluded from the analysis (i.e., cases younger than two years old).

Population data
The population data projections per province were computed based on the 2014 population census
data obtained from the National Institute of Statistics with extrapolation for the period 2006-2018
using a population growth rate of 2.7%.

Precipitation estimates
Precipitation levels were derived from the Climate Hazards Group InfraRed Precipitation with Station
(CHIRPS) dataset (product: Daily UCSB CHIRPS v2p0 daily-improved global 0p25). The CHIRPS
precipitation data is a 30-year quasi-global rainfall dataset supported by UC Santa Barbara (CA, USA).
Spatial aggregation from gridded data at the province level was carried out. Daily precipitation levels
by province were then aggregated by week to compute weekly averages of daily precipitation (mm).

Geographic information system (GIS) data
Geospatial vector data was made available by United Nations Office for the Coordination of
Humanitarian Affairs (OCHA). These layers correspond to the administrative units of Angola. Free
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vector map data at 1:10m scale was retrieved from Natural Earth open source repository and clipped
to Angola national boundary (lakes, major populated places, and road networks).

Cholera hotspot classification
The cholera hotspot classification method was based on the classification algorithm developed for the
countries of West Africa using outbreak recurrence, outbreak duration and incidence data. The cholera
hotspot classification for Angola was applied at the lowest administrative level possible given the
available epidemiological data (province level) based on a distribution threshold of the following
epidemiological criteria: number of cholera outbreaks, outbreak duration (in weeks) and incidence of
each outbreak episode over the course of the study period. Yearly recurrence and yearly incidence
parameters were calculated using the 2006-2018 epidemiological data. Concerning the 2006, 2007,
2008, 2009, 2011 and 2012 data, only the yearly sum of suspected cases per province was available
(from WHO). Weekly time series data at the national level was available for the entire period 20062018, with the exception of weeks 1-6 for 2006 and weeks 11-32 for 2007.
To define an outbreak event (start and end week), polynomial smoothing was applied to each time
series. The method was used to smooth sharp increases during outbreak onset and end events
(potential notification bias). All observed and smoothed values were manually verified, and the
smoothing parameters were optimized to avoid inflating the duration of outbreak episodes. Patterns
of sporadic suspected cases were removed (e.g., a single case or two to three suspected 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. Outbreak characteristics were extracted for each time series, and the derived outbreak
epidemiological parameters were computed for each single outbreak as follows: number of suspected
cases, start and end date, outbreak duration in weeks, attack rate per 10,000 population, and
incidence. The median, per province, of each outbreak epidemiological parameter was computed and
the percentile of distribution on the entire set of provinces was calculated. The provinces were then
classified into four cholera hotspot types according to the criteria displayed in Table 2. The software
programs used include an excel spreadsheet program for data management, QGIS for the management
of geographic information files and R for statistical computing, graphics and cartography.
Table 2. Cholera outbreak threshold values applied per hotspot type.
Hotspot Type

Type 1
Type 2
Type 3
Type 4

Highest Priority
High Priority
Medium Priority
Low Priority

Frequency
Percentile
No. of
outbreaks
≥ 90
40 – 90
≥ 90
40 – 90

≥8
5–7
≥8
5–7

Median duration
Percentile
No. of
weeks
≥ 60
≥ 60
< 60
< 60

≥ 11.5
≥ 11.5
< 11.5
< 11.5

Median incidence
Percentile
No. cases
per 10,000
population
N/A
N/A
N/A
N/A
≥ 40*
≥ 3.02
≥ 40
≥ 3.02

No.: number, N/A: not applicable. *Except for Luanda where incidence was not considered for classification, as the population denominator
was on average approximately nine times higher than that in other provinces.
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Risk factors
Outbreak investigation reports and publications were reviewed to identify cholera risk factors.

Ethical considerations
The study has been approved by the DNSP, Ministry of Health. Only secondary data and anonymized
line lists of suspected cholera cases were analyzed.
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Study findings
PART 1 - CHOLERA EPIDEMIOLOGY IN ANGOLA
I.

Country presentation

Angola is divided into eighteen provinces (províncias) and 162 municipalities (municípios) (Figure 1).
The municipalities are further divided into 559 communes (comunas). The smallest administrative
division is the neighborhood (bairro) in cities and the settlement in rural areas. The estimated 2018
population of Angola is 28,689,082 inhabitants. The most populated province and location of the
national capital is Luanda Province, which hosts 26.9% of the country’s population.
Angola gained independence from Portugal in November 1975 after a 14-year war. Immediately
following independence, an internal armed conflict broke out, which led to a civil war that lasted for
27 years (3), until a peace agreement was signed in 2002. The extended war caused major social and
economic problems, severe disruptions in basic health, water and sanitation services, and major
population displacement, which accelerated urbanization and worsened the overall social conditions
(2).

Figure 1. Angola situation map. The map of Angola displays provincial boundaries (dotted grey lines), major
cities (grey dots), major roads (brown solid lines) and rivers (light blue solid lines). The provinces are labeled in
black.
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II.

History of cholera in Angola

The seventh cholera pandemic reached Angola in the early 1970s, with 2,453 suspected cases and 117
deaths reported from 1971-1975 (22). After 726 suspected cases were reported in 1977, the next
cholera outbreak occurred in 1987, which accounted for 16,222 suspected cases and 1,460 deaths. The
1987 outbreak started on April 8 in Zaire Province, which borders the DRC, and rapidly spread to all 18
provinces (3). With the exception of 1993, cholera outbreaks were then reported in Angola every year
from 1987 to 1996, with approximately 16,000 suspected cases reported annually from 1987 to 1989,
approximately 7,000 suspected cases reported yearly from 1990 to 1992, and approximately 3,000
suspected cases reported yearly from 1994 to 1996 (5). For unexplained reasons, no outbreaks were
reported between 1997 and 2005 (2,3). Following the near ten-year lull in cholera outbreaks, Angola
experienced a large cholera epidemic that started in the musseques around the capital Luanda in midFebruary 2006, with a total of 67,256 suspected cases (2–4). The number of suspected cholera cases
reported each year in Angola from 1970 to 2017 are shown in Figure 2.

Figure 2. Annual reported cholera cases in Angola 1970-2017. Annual suspected cholera case numbers are
indicated by blue bars and CFR is indicated in yellow.

III.

Cholera epidemiology from 2006 to 2018

Since cholera resurged in Angola in 2006, cholera cases have been reported every year in the country
with the exception of 2015. The time series graph in Figure 2 indicates that overall cholera case
numbers have gradually decreased since 2006, with the exception of a rebound in 2013. Yearly
fluctuating trends involved an increase in case numbers between weeks 40-52 (October to December),
which corresponds to the early months of the rainy season (starting in September), and a decrease
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between weeks 20-25 (May to mid-June), subsequent to the end of the rainy season (in April) (Figures
3 and 4) (16).

Figure 3. Weekly suspected cholera cases reported in Angola from 2006 to early 2018. Orange lines correspond
to missing data in 2006 and 2007. For 2018, data was available up to week 12.

The yearly number of suspected cholera cases in Angola, per province, from 2006 to 2018 are shown
in Figures 5 and 6, which indicates that between 2006 and 2013 cholera was widespread throughout
the country. Many provinces were repeatedly affected by cholera outbreaks, including Luanda, Uíge,
Benguela, Huíla, Namibe, Malanje, Cunene, Kwanza Norte, Kwanza Sul, Lunda Norte, Cabinda, Zaire
and Huambo.
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Figure 4. Epidemic curve of cholera cases in Angola by province and regional monthly precipitation levels from
2010 to early 2018. The weekly time series for 2011 and 2012 were unavailable. The 2018 data was available
until week 12.
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Detailed dynamics of recent cholera outbreaks in Angola

2006-2007
In 2006, a cholera outbreak was reported in Luanda on the heels of a near ten-year lull that lasted from
1997 to 2005. The first cases were detected in the crowded neighborhood (musseque) of Bairro 1 de
Boa Vista, Ingombota Municipality on February 13, 2006 (3). The causal agent was laboratoryconfirmed in Luanda on February 19 as an atypical El Tor variant of Vibrio cholerae O1 (Inaba), which
was genetically different from El Tor strains isolated in the 1990s in the same area (23). The epidemic
spread rapidly to the other municipalities and then to the neighboring provinces following the main
transport axes (3). Following Luanda, the next provinces were affected during week 13: the coastal
provinces of Benguela and Bengo as well as the inland province of Kwanza Norte. The inland province
of Malanje was affected during week 15 (3). The peak of the outbreak was reached at week 17 of 2006,
with 5,943 suspected cases reported that week. The epidemic affected 16 of 18 provinces by the end
of the year (3), with a total of 67,256 suspected cases and 2,722 cholera-related deaths reported. This
epidemic also spread from Cabinda Province into the DRC (175 suspected cases and 10 deaths) and
south across the Kunene River to Namibia (185 suspected cases and 5 deaths) (4).
During the 2006 epidemic, Luanda reported a third of suspected cases. Other heavily affected
provinces included Benguela (CFR of 5.8%), Malanje (CFR of 6.7%), Huíla, Kwanza Norte, and Uíge. The
majority of provinces, especially Bié, Huambo, Kwanza Sul, and Lunda Norte reported high CFRs above
10%, although limited information was available to determine whether this was due to a high level of
unreported cases, difficulties in accessing healthcare facility or any other issues (3).
Cholera cases continued to be reported into 2007, when 19,025 suspected cholera cases and 618
cholera-related deaths (CFR 3.2%) were reported. Again, Luanda reported the most cases (35.8% of all
suspected cases), while Benguela Province was second most affected (21.9% of all suspected cases).
Other provinces reporting a high number of suspected cases included Cabinda, Kwanza Sul (CFR
12.2%), Cunene (CFR 7.3%) and Huíla.
Leading up to the epidemics in 2006 and 2007, the population of Luanda has increased significantly.
Rapid outbreak spread in Luanda was attributed to intense rains, population movement, and a high
population density throughout Luanda (many Angolans displaced by the civil war had taken refuge in
the cities (6)) (2,7). The limited access to safe water in the city also significantly exacerbated the cholera
outbreak, the water network in Luanda was inadequate to cope with the rapid urbanization and the
associated population increase. Furthermore, relatively little improvements in sanitation, drainage,
and waste disposal had been invested in the musseques leading up to the cholera outbreak in 2006
(4).

2008-2010
In 2008, Angola reported 9,187 suspected cholera cases and 212 deaths (CFR 2.3%). The majority of
suspected cases were reported from Luanda and the southwest provinces, Benguela, Cunene, Huíla,
and Namibe. In 2009, Angola reported 2,019 suspected cases and 88 deaths (CFR 4.4%). The majority
of cholera cases were reported from the southwest Provinces: Namibe (CFR 5.3%), Huíla (CFR 5.3%),
and Benguela. Luanda only reported 68 suspected cases and zero deaths in 2009. In 2010, Angola
reported 1,955 suspected cases and 45 deaths (CFR 2.3%). The provinces most affected were Uíge,
Kwanza Sul, Benguela, and Huíla. Eleven provinces reported zero cases in 2010. El Nino-related rains
during the 2009-2010 period may have favored cholera transmission in the southern provinces of
Namibe, Huíla and Benguela (24). Further information including risk factors, public sanitation data,
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access to adequate sanitation and safe water, open defecation practices, and hygiene practices were
unavailable for this period.

Figure 5. Yearly number of suspected cholera cases in Angola by province from 2006 to early 2018. The 2018
data was available until week 12.

2011-2012
In 2011, Angola reported 2,296 suspected cases and 183 deaths (CFR 8%). The most affected provinces
were Lunda Norte (CFR 11%) and Malanje (CFR 7.3%). A total of 2,198 suspected cases and 135 deaths
(CFR 6.1%) were reported in Angola in 2012. The outbreaks started during the second week of
December 2011 (25). Between January 9 and February 12, a total of 411 suspected cases, including 28
deaths (CFR =7%), had already been reported from six provinces. Lunda Norte was the most affected
province with over 76% of cases and 82% of deaths. Other provinces affected early on were Zaire,
Malanje, Luanda Sul, Bié and Luanda. By mid-February, the outbreaks were mainly contained to
regions bordering the DRC (25). By the end of 2012, the most affected provinces were Malanje, Lunda
Norte (CFR 13%), Zaire, Uíge, and Cunene.
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In 2012, many provinces were highly affected by the drought that started at the end of 2011 (less than
60% of normal rainfall during 2011-2012 rainy season): Bengo, Kwanza Sul, Benguela, Huíla, Namibe,
Cunene, Moxico, Bié, Huambo and Zaire (9,10). As the river water sources were drying up, minimal
water was available for drinking and domestic use. The scarcity of water led to an average consumption
per person of three to seven liters per day and aggravated sanitation issues (9), thus rendering the
populations increasingly vulnerable to cholera. An irregular supply of water from municipalities to fill
water tanks was also noted (9).

2013-2014
During the 2013-2014 epidemic, a total of 6,868 suspected cases and 224 deaths (CFR 3.3%) were
reported. The provinces of Cunene (3,847 suspected cases, CFR 3.5%) and Huíla (1,645 suspected
cases, CFR 3%) reported 80% of all suspected cases during the two-year period. In the beginning of
2013, suspected cholera cases were reported in Uíge, Malanje (CFR 20.6%), Luanda and Cunene, where
outbreaks had spilled over from the previous year. An outbreak also occurred in Cabinda from lateApril to early-June of 2013. An outbreak was then reported in Namibe in September of 2013 and later
in Huambo (CFR 6.3%), which lasted from late-November of 2013 until late-January of 2014. Sporadic
suspected cases were also reported from Lunda Norte during the first half of 2013 and in Luanda
throughout 2013.
Only the outbreak in Cunene lasted throughout almost the entire year of 2013. Extended outbreaks
also later occurred in Benguela (mid-February to early-June of 2013) and Huíla (mid-March of 2013 to
early-June of 2014). Before the rainy season, over 1,500 suspected cholera cases had already been
recorded in the three provinces of Huíla, Cunene and Benguela between January and July (10). The
extended drought followed by the onset of the rainy season (October) in southern Angola most likely
triggered a sharp increase in cholera cases, mainly concentrated in Cunene Province (10). The epidemic
peaked during mid-November of 2013. The epidemic then spilled over into 2014 (only continuing in
Huíla and Huambo Provinces) until the weekly case numbers remained under ten per week from early
February onward. Few sporadic suspected cases were reported until the epidemic finally ended in early
June 2014.
In Cunene, the drought had forced people to resort to drinking unsafe water. Cunene's largely rural
population rely on "chimpakas" - natural and man-made depressions in the ground used to store
rainwater - as a primary water source for their livestock. However, during the drought, when wells and
boreholes ran dry, the population started collecting stagnant water from the chimpakas for domestic
use. In Cunene, open defecation is widely practiced. The situation worsened with the onset of the rainy
season, when fecal matter is thought to have contaminated the few available water sources (10).
Furthermore, many people in Cunene have limited access to health facilities as homesteads are very
dispersed and the roads are in very poor condition (10).
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Figure 6. Yearly number of suspected cholera cases in Angola per province from 2006 to early 2018. The 2018
data was available until week 12.
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2016-2018
A total of 1,741 suspected cholera cases and 52 deaths (CFR 2.9%) were reported from 2016 to week
20 of 2018. Following a near two-year period (from mid 2014 to late 2016) without notified cholera
cases, new suspected cases were reported in Zaire Province during week 51 of 2016. The case numbers
in Zaire peaked quickly (week 1 of 2017) and then gradually decreased until early-April 2017. A couple
of months later, 37 suspected cases and four deaths were also reported from early-June to earlyOctober. This outbreak was determined to be related to the cholera outbreak in neighboring Kongo
Central Province in DRC (15). Between these two outbreaks, the cholera treatment centers (CTCs) had
been dismantled and available cholera treatment and IEC (information, education and communication)
materials had been used up (26). Overall, a total of 253 suspected cases were recorded in Zaire
Province. All suspected cases in Zaire were reported from Soyo Municipality, where approximately 71%
of suspected cases were Angolan and 29% were Congolese. Soyo Municipality, one of the six
municipalities of Zaire Province, is located in the northeast region of the province between the banks
of the Congo River and the Atlantic Ocean, with close proximity via boat to DRC (27) and frequent
movement from Soyo to Pointe Noire in the Republic of Congo, mainly through Cabinda (21). Fishing,
agriculture and trade are the main economic activities in the municipality (28). There are over 60
islands along the Congo River near Soyo Municipality that are primarily inhabited by mobile
populations from the DRC and Angola (29). The majority of suspected cases during the first two weeks
originated from Kimpula Island and Mbubo Island (28). Over the entire period (week 51 2016 – week
41 2017), the hardest hit neighborhoods were Primero de Maio (CFR 11%) and Kimpula Island. The
affected communities in Soyo, primarily located in the coastal islands, largely consume untreated river
water and lack private latrines and thus resort to open defecation (27,28). During early January, the
pumping station had broken down, and no water was being distributed through the piped water
system for at least a couple weeks (30). Furthermore, the water treatment station was not operational
for at least a year (30).
During week 2 of 2017, five confirmed cholera cases were reported in the city of Luanda, all of which
were epidemiologically linked to the outbreak in Soyo, Zaire Province (31).
In parallel to the outbreak in Soyo, an outbreak also started in Cabinda Province during week 52 of
2016. One suspected case was reported in 2016 and 235 suspected cases were reported in 2017 (CFR
6.8%). Cabinda is an enclave of Angola that borders the DRC in the south and the east, the Republic of
the Congo in the north, and the Atlantic Ocean in the west. The first suspected case was reported in
late December 2016 in the Tchizo neighborhood, which borders the neighborhood of Liombo. The
second suspected case occurred in the shanty beach neighborhood of Lombo Lombo located on the
coast, where inhabitants live in proximity to a mangrove environment. Most of this populations lack
sanitation, particularly due to the swampy terrain that renders latrine construction a challenge (32).
The outbreak peaked in mid-January of 2017, shortly after that in Soyo, and continued until mid-July
of 2017. As observed in Soyo, this outbreak was also related to the outbreak in Kongo Central Province,
DRC (15). All suspected cases were reported in the city of Cabinda, on the Atlantic coast, especially in
the city periphery. By June 2017, the most affected neighborhoods were Lombo Lombo, Liombo, and
Gika (33). Ninety-two percent of cases were Angolan, while eight percent were Congolese. Garbage
management and water conditions are also precarious in Lombo Lombo; most households obtain
water for domestic use from cacimbas (shallow wells) that are largely unprotected from surface water
runoff from the highlands (32). In Liombo, Icazo, Lombo Lombo it was found that some cacimbas were
built at a lower level than latrines (and did not respect the 30-meter distance), thus favoring water
infiltration and potential fecal contamination from latrines into the cacimbas. Cabinda Province has
permanent legal and illegal migrants from both border countries as well as other countries. Cabinda
used to have an intense national and foreign population movement associated with the large offshore
oil fields (34). The main population also has a close relationship with Soyo through an intense transit
of goods and passengers through Soyo to Luanda (35).
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Access to safe water is low in most of the province and Cabinda Municipality in particular. The water
supply system to the city is operational; however, only 30% of the population have access to piped
water and many people, especially those living in the periphery of Cabinda Municipality use alternative
sources of water including cacimbas, water trucks (sometimes unchlorinated (36)), and untreated river
water (32). As of early-April 2017, no cholera cases had been reported in the areas served by the public
water network (35). Furthermore, only 35% of people have latrines, thus forcing many people to resort
to open defecation (33,34).
Towards the end of 2017, a new outbreak started in Uíge Province in northwestern Angola. Uíge
Province borders DRC to the north, and the main road in the north crosses the DRC border at Kizenga to
reach Kinshasa. The population moves freely across the border between Uíge and DRC (21). Isolated
clusters of suspected cases were reported during weeks 40 and 44, until a large outbreak started in
mid-December 2017. This outbreak was detected on December 21, 2017, when two suspected cases
with travel history from Kimpangu in the DRC presented to a healthcare facility in Uíge (16). The
National Public Health Laboratory confirmed the presence of Vibrio cholerae by culture in samples
from the two initial cases (16). The outbreak peaked during the first week of 2018 and continued until
mid-May 2018, resulting in a total of 1,186 suspected cholera cases and 16 deaths. During the main
outbreak, approximately 98% of cases came from the capital, Uíge Town, and only 1% came from
Songo Municipality (37). The cases in Songo were related to the outbreak in Uíge (38). In Uíge Town,
the majority of initial cases came from the two neighborhoods of Kakiuia and Ana Candande. Nearly
all suspected cases were Angolan. The Uíge Cholera Control Plan (Projecto de Controlo da Epidemia de
Cólera) prepared by the Municipal Commission for Epidemic Control (Uíge Province Government) has
cited several risk factors associated with cholera cases in Uíge: poor sanitation, lack of piped water,
lack of latrines in most residences, open defecation, and an inadequate IEC system (39). An
investigation performed in late January 2018 also found that 61% of suspected cases lack latrines and
thus perform open defecation (40). Furthermore, only 16% of cases reported using a piped water
supply as their main source of drinking water; 21% of cases reported using river water, and 63%
reported using untreated water from cacimbas (16,40).
During late-February 2018, another cholera outbreak struck Cabinda Province. The first suspected case
was identified on February 18, 2018 via positive rapid diagnostic test (RDT) (38). The outbreak lasted
from mid-February to mid-May and peaked in early-March. A total of 61 suspected cases and two
deaths were recorded, and all suspected cases were reported from Cabinda Municipality.
Approximately 87% of suspected cases were Angolan, while 13% of cases were Congolese. The majority
of cases were located in neighborhoods that were largely unaffected during the previous outbreak in
2017: Primero de Maio, Gika, Chiweca, and Povo-grande (34,41). In addition to the risk factors
mentioned above, most latrines in affected areas were constructed in an artisanal way and not far
from cacimbas, thus leading to potential fecal contamination from latrine waste into cacimba water
(34). Furthermore, many people stopped using chlorine tablets due to the smell and taste of the water
(34).
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Overview of recent cholera outbreak dynamics
Overall, the regularly affected communities during the study period were located in northern provinces
bordering the DRC, especially Uíge and Zaire, as well as provinces in the southwest, such as Cunene,
Huíla, Benguela and Namibe (Figure 6), a region with predominantly subsistence agro-pastoral and
pastoral populations. Furthermore, since at least 2011, the majority of outbreaks appear to have
coincided with the spread of cholera into the non-endemic provinces of southwestern DRC (11).
In the north, Uíge was one of the most frequently affected provinces over the course of the study
period. Other northern provinces often affected by cholera outbreaks included Zaire, Cabinda, Lunda
Norte, Malanje, and Kwanza Norte. The recent outbreaks during the 2017-2018 period in Uíge, Zaire
and Cabinda were epidemiologically linked to outbreaks in the southwestern DRC (15).
The southwestern provinces of Cunene and Huíla reported 80% of all suspected cases during the 20132014 period, which was the largest outbreak from 2009 to 2018. Only the outbreak in Cunene lasted
throughout almost the entire year of 2013. The sharp increase in suspected cholera cases was largely
attributed to the extended drought that started at the end of 2011 (9,10), followed by the onset of the
rainy season in southern Angola (10). Other southwest provinces were also often affected by outbreaks
during the course of the study period including Benguela, Namibe, and Huambo.
Finally, Luanda accounted for nearly one-third of all suspected cases and was one of the most
frequently affected provinces during the study period, although the majority of outbreaks in Luanda
occurred between 2006 and 2013. Luanda reported 33.7% of suspected cases from 2006 to 2008, only
2.9% of all suspected cases from 2009 to 2013, and remained largely unaffected by cholera outbreaks
from 2014-2018. The large-scale cholera epidemic in 2006 was initially detected in the musseque of
Luanda (3).
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Epidemiological parameters
During the study period, the provinces of Luanda, Benguela, Huíla, Cunene and Uíge reported the
majority of suspected cholera cases. The epidemiological parameters for the remaining provinces are
detailed in Table 3. Moxico is the only province to remain cholera-free throughout the entire study
period.
Luanda Province accounted for 29% of all suspected cases. However, most outbreaks in Luanda
occurred between 2006 and 2013, with the largest proportion of cases recorded during 2006-2008.
Some provinces located in the southwest of Angola also represented a significantly hard-hit zone with
CFRs usually above 4%, mainly due to poor access to health services:
i)
Benguela Province reported 15.4% of all cases. Seven outbreaks occurred in Benguela Province
during the study period.
ii)
Huíla Province reported 8.5% of all cases. During the study period, Huíla Province also reported
seven outbreaks.
iii)
Cunene Province (which borders Namibia) reported 7.2% of all cases. Five outbreaks were
reported in Cunene Province. Cholera cases were reported in Cunene Province in 2006-2008
and 2012-2013.
Uíge Province, located adjacent to the DRC in the north of Angola, reported 6.5% of all cholera cases.
With the exception of Luanda, Uíge Province reported the greatest number of outbreaks (nine
outbreaks during the study period).
Markedly high CFRs were reported from Lunda Norte Province (CFR of 12.2%), which borders the DRC
in the northeast corner of Angola, and Kwanza Sul Province (CFR 11.2%). Unfortunately, limited
information was available concerning outbreaks in Lunda Norte and Kwanza Sul to determine if the
high CFR was biased by unreported cases or truly highlights issues concerning early access to
healthcare.
Of note, the number of cholera outbreaks in each province are based on the available epidemiological
data. As only the yearly sum of suspected cases per province was available for 2006, 2007, 2008, 2009,
2011 and 2012, each year was considered as a single outbreak event, as detailed in the methods
section.
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Table 3. Epidemiological parameters of cholera outbreaks in each province of Angola and cholera hotspots during the period 2006-2018.
2017
population
estimate

Cases /
deaths

% of
total
cases

Cumulative incidence
rate
(per 10,000
inhabitants)

Case
fatality
rate (%)

Recurrence
(no. of
outbreaks)

Outbreak
duration*
(average in
weeks)

Median onset
week*
[min-max]

Crossborder
hotspots

Hotspot
type

Luanda

7,523,287

32,651 / 464

29

49.3

1.4

9

8

10 [1-33]

No

Type 3

Benguela

2,417,050

17,335 / 708

15.4

81.5

4.1

7

14

10 [6-14]

No

Type 2

Huila

2,705,231

9,551 / 302

8.5

40.1

3.2

7

22.33

9 [1-37]

No

Type 2

Cunene

1,072,467

8,114 / 341

7.2

86

4.2

5

51

52 [52-52]

Yes

Type 2

Uíge

1,606,523

7,310 / 122

6.5

51.7

1.7

9

16.25

46 [6-52]

Yes

Type 1

Malanje

1,068,435

6,978 / 469

6.2

74.2

6.7

7

4

52 [52-52]

Yes

Type 4

Kwanza Norte

480,278

5,726 / 232

5.1

135.5

4.1

6

N/A

N/A

No

Type 4

Namibe

536,542

5,164 / 170

4.6

109.4

3.3

7

4

17.5 [1-34]

Yes

Type 4

Kwanza Sul

2,038,455

4,227 / 473

3.8

23.6

11.2

5

8.5

27 [15-39]

Lunda Norte

934,337

4,016 / 490

3.6

48.9

12.2

5

6

16 [16-16]

Yes

Type 4

Bengo

386,315

3,283 / 154

2.9

96.6

4.7

3

N/A

N/A

Cabinda

775,657

3,132 / 83

2.8

45.9

2.7

5

13.33

7 [2-16]

Yes

Type 4

Zaire

643,888

2,056 / 105

1.8

36.3

5.1

5

17

36.5 [23-50]

Yes

Type 2

Huambo

2,187,595

1,234 / 77

1.1

6.4

6.2

6

7.5

23.5 [1-46]

Kuando Kubango

578,433

1,121 / 46

1

22

4.1

2

N/A

N/A

Bié

1,576,342

627 / 38

0.6

4.5

6.1

3

N/A

N/A

Lunda Sul

582,318

20 / 5

0

0.4

25

1

N/A

N/A

Province

Note: Provinces are listed in order of number of cholera cases reported during the study period. Moxico Province reported zero cholera cases over the course of the study
period. The 2018 data includes up to week 20. *outbreak duration and median onset week were calculated as described in the methods section on page 10.
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Risk factors
Post-civil war factors
The extended civil war has caused major social and economic problems; severe disruptions in basic
health and sanitation infrastructure; limited access to potable water; and large population
displacement towards cities (6), which further accelerated urbanization and worsened the overall
social condition in the country (1,2). Consequent of the civil war, Luanda’s informal economy grew
during the conflict years prior to 2002, when it was estimated to employ 37% of the entire labor force
(42). Due to the lack of public investment during the conflict years, the informal sector provided the
only source of economic opportunity and development for many Angolans (42). Throughout the vast
urban musseques of peri-urban Luanda, in which approximately half of the city’s population reside,
essential services, such as water and food distribution, are provided for the large majority of the
population via the informal sector (42).
WASH factors
In Angola, major disparities in water access exist between urban, peri-urban and rural areas. Angola’s
water distribution infrastructure is primarily concentrated in the central urban areas, while peri-urban
communities rely heavily on water trucks, and rural areas are supplied by public wells and water pumps
(43). According to the 2015 national drinking water estimates, 23% of rural populations and 63% of
urban population have access to at least basic drinking water sources. These estimates have not
markedly improved since 2000, when the same figures were 24% and 67%, respectively. In 2015, 22%
of rural populations accessed unimproved drinking water sources, while 42% obtained drinking water
from surface waters. In the same estimates, 15% of urban populations accessed unimproved drinking
water sources, while 3% obtained drinking water from surface waters (8) (Figure 7).
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Figure 7. National drinking water estimates in Angola. At least basic refers to improved sources, in which
provided collection time is not more than 30 minutes for a round trip, including queuing; unimproved drinking
water sources refers to unprotected dug wells or unprotected springs; surface waters includes drinking water
directly from a river, dam, lake, pond, stream, canal or irrigation canal (8).

In 2015, 21% of rural populations had access to at least basic sanitation and 17% of people used
unimproved sanitation. Urban estimates revealed that 62% of individuals have access to at least basic
sanitation, and 7% of people use unimproved sanitation. According to the JMP (WHO/UNICEF Joint
Monitoring Programme for Water Supply, Sanitation and Hygiene) estimates, the percentage of rural
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populations that resort to open defecation decreased from 67% in 2000 to 56% in 2015. Open
defecation estimates have also improved markedly among urban populations from 19% in 2000 to 3%
in 2015 (8) (Figure 8).
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Figure 8. National Sanitation Estimates in Angola. At least basic sanitation refers to improved facilities that are
not shared with other households; unimproved sanitation includes use of pit latrines without a slab or platform,
hanging latrines or bucket latrines (8).

According to the 2015 National Hygiene Estimates in Angola, 15% of rural populations had access to
basic handwashing facilities, 12% had access to limited handwashing facilities (without water or soap),
and 73% had no handwashing facility on premises. The urban population numbers in 2015 were 37%,
13%, and 50%, respectively (8) (Figure 9).
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Figure 9. National Hygiene Estimates Angola 2015. Basic handwashing facilities are on premises, with soap and
water; limited handwashing facilities are without water or soap.

Due to the civil war, subsequent rapid urbanization and lack of investments in water infrastructure,
the piped water network in Luanda, which was built in the early 1970s for a population of half a million,
is insufficient for the quickly expanding population (42,44). Lack of public investment during and after
the conflict years has left water network pipes unmaintained and deteriorated, with pipes significantly
damaged in many areas. The community thus relies on the informal sector for water (albeit expensive
and poor quality), which has emerged as the principal supplier of water in Luanda and the largest
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subsector of Luanda’s informal economy (42,44). Water sold via the informal sector is usually drawn
directly from the river and is untreated at the source. According to a 2018 publication, although
provisions have been made for water treatment, and truck drivers are expected to stop at small-scale
water treatment stations for chlorination (cost USD 0.12/m3), no system is in place to ensure that
water has been successfully decontaminated (42). Post-war investments in urban infrastructure have
extended the water network to supply new middle-class residences with improved services in the
central business district. However, little was initially invested in the musseques to improve basic
services (water, sanitation, drainage, and waste disposal) (4,42). In 2008, the government’s Water for
All program (Agua Para Todos) aimed to provide drinking water for 80% of peri-urban and rural
populations with a minimum daily per capita availability of 40 liters per day; however, only 51.4% of
the target population was reached and less than 50% of the installed water systems were functional
(42).
Many cholera-affected areas outside of the capital Luanda such as the southwest (Cunene, Namibe,
Huíla, and Benguela) lack proper sanitation facilities (45). In Cunene, only 23% of households has
access to water, and less than 12% of households has access to sanitation facilities (45). During the
outbreaks in 2013-2014 in Cunene, the drought had forced people to resort to drinking unsafe
chimpaka water. The lack of safe water and poor sanitation rendered the population vulnerable to the
on-going cholera outbreak, which was worsened with the onset of the rainy season by the fecal
contamination of water sources (10). In Huíla, 35.5% of households have access to drinking water (45).
In Namibe, 48% households have access to drinking water (45).
Limited access to clean water and proper sanitation was also a risk factor in the northern provinces. In
Soyo, Zaire, the affected communities in 2016-2017, primarily located in the coastal islands, have poor
access to safe drinking water and thus largely consume untreated river water (29). Islanders purchase
water from boats that collect water from the urban center, where tanked water (girafas) usually
originates from boreholes or piped water (which often showed sub-optimal levels of residual chlorine)
(29); however, only ~50% of the girafa water was chlorinated with mother solution by transport trucks
(29). A study in Soyo showed that 17% of respondents admitted to drinking cacimba water, which is
notorious for contamination, and 100% affirmed to using it for washing dishes, cooking, and bathing
(29). Most cacimbas were located in close proximity (<10 meters) to latrines (29). The populations also
lack private latrines in both the islands and the town (27,28). Poor hygiene practices for handwashing
and food preparation were also noted in Soyo (29).
The outbreak in Cabinda in 2016-2017 affected communities in the shanty beach neighborhoods
located on the coast, where inhabitants live in proximity to a mangrove environment and most of the
population lacks access to sanitation facilities, particularly due to the swampy terrain that renders
latrine construction a challenge (32). Cabinda city is characterized by dwellings in the most vulnerable
areas built up steep slopes, with outflow from poorly constructed latrines running downhill into valleys
from where the population draws their water (46). The majority the population, mainly those living in
the periphery of Cabinda Municipality use alternative sources of water including cacimbas that are
largely unprotected from surface water runoff, water trucks (sometimes unchlorinated (36)), and
untreated river water (32).
During the outbreak in Uíge in 2017-2018 lack of piped water and lack of latrines in most residences
were found to be major risk factors associated with cholera (39). An investigation performed in late
January 2018 found that 61% of cases lack latrines (40). Furthermore, only 16% of cases reported using
a piped water supply as their main source of drinking water; 21% of cases reported using river water,
and 63% reported using untreated water from cacimbas (16,40). As noted in Cabinda, some cacimbas
in Uíge are located downhill from residences and thus vulnerable to fecal contamination from open
defecation.
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Health factors
During the 2006 outbreak, hindered infrastructure development caused delays in establishing CTCs
and cholera treatment units (CTUs) also likely impeding access to treatment for many patients (2).
During the outbreaks in Cunene, many people had limited access to health facilities as homesteads are
very dispersed and the roads are in very poor condition (10). Affected communities in Soyo, Zaire
include those located in the coastal islands, where access to healthcare is hindered (lack of access to
early detection and proper treatment) as the population must travel to the mainland by boat (29).
These remote populations are also difficult to reach for cholera outbreak response and prevention
(29).
Environmental factors
Overall cholera trends involved an increase in case numbers between weeks 40-52 (October to
December), which corresponds to the early months of the rainy season (starting in September) (16),
and a decrease between weeks 20-25 (May to mid-June), subsequent to the end of the rainy season
(in April) (Figure 4).
An extended drought that started in late 2011, followed by the onset of the rainy season in southern
Angola triggered a sharp in cholera cases during the 2012-2013 period, mainly concentrated in Cunene
Province (10). The 2011-2012 drought also severely impacted several other provinces affected by
cholera: Namibe, Huíla, Zaire, Benguela, Bie, and Huambo (9). In the south and southwest of Angola,
the provinces of Cunene, Namibe, Huíla are Benguela characterized by subsistence agro-pastoral and
pastoral populations. It is a marginalized region with lower levels of socio-economic development than
other provinces, thus compounding the vulnerability to cholera outbreaks during drought periods (45).
High-risk practices
Open defecation is widely practiced throughout Angola, especially amongst rural populations.
According to JMP estimates, the percentage of rural populations that resort to open defecation was
67% in 2000 and decreased to 56% in 2015. By contrast, an estimated 3% of urban populations perform
open defecation in 2015, which also improved markedly since 2000 (19%) (8). Open defecation is
widely practiced among affected communities in Cunene, Soyo (Zaire), Cabinda, and Uíge. In some
communities affected by the civil war in Angola, open defecation has even been perceived as a postwar individual freedom (8). Furthermore, just over one third of the population practices handwashing
at critical times (46).
Cross-border transmission
Cross-border outbreaks have occurred for years between Angola and neighboring countries, especially
DRC, where large cholera outbreaks have been reported every year since 1994 (5). The two most
recent epidemic episodes in Angola occurred following the spread of cholera outbreaks from the
cholera-endemic eastern DRC into the western part of the country, during the 2011-2013 and 20162018 periods. During the 2011-2013 period, many of the northern provinces of Angola were affected
by cholera outbreaks. In 2011-2012, Lunda Norte reported the majority of cases (41.9%), followed by
Malanje (22.2%), Zaire (8.3%), and Uíge (8.2%). This increase in cholera cases in the north occurred in
parallel with cholera outbreaks across the border, in the southwest provinces of the DRC (11). Cholera
again returned to western DRC; cases were reported in Kinshasa throughout 2016 (12,13), and
outbreaks were reported during mid-2017 and early-2018 (14). The cholera outbreak in Zaire Province
in 2017 (weeks 23-41), was determined to be related to the cholera outbreak in neighboring Kongo
Central Province in the DRC (15). Soyo was the most affected municipality and is located on the banks
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of the Congo River with close proximity via boat to the DRC (27). The outbreak that affected Cabinda
Province in 2016-2017 was also determined to be related to the outbreak in the DRC province of Kongo
Central (15). Likewise, the outbreak detected in Uíge Province in December of 2017, was
epidemiologically linked to a cholera outbreak in the southwestern DRC (16). Overall, cholera
outbreaks in DRC seems to represent a significant factor of cross-border cholera transmission in the
northern provinces of Angola, especially when cholera spreads into the western provinces of the DRC.

IV.

Cholera hotspot classification
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The hotspot classification algorithm was initially developed and applied for 12 West African countries
in 2014/2015 as part of a West and Central Africa Cholera Platform project lead by UNICEF Regional
Office. The main objective was to classify cholera-affected areas based on epidemiological
characteristics such as outbreak recurrence, intensity and duration. The method has been refined to
the Angola context due to heterogonous epidemiological data. Outbreak frequency and cholera
incidence parameters were calculated using the 2006-2018 epidemiological data. Times series were
only available for a set of years, i.e., 2010 and 2013-2018. The yearly sum of cases per province were
available for 2006, 2007, 2008, 2009, 2011 and 2012. Detailed information regarding the method used
to classify hotspots and the limitations of the analysis are described on pages 10 and 41, respectively.
In Angola, 11 provinces were identified as cholera hotspots and were classified as follows (Figures 10
and 11):
•

Type 1: Hotspots characterized by outbreaks of high frequency and extended duration. The
northern province of Uíge, which borders the DRC, was defined as a highest-priority area.

•

Type 2: Hotspots characterized by outbreaks of moderate frequency and extended duration.
Four provinces were defined as high-priority areas: the southwestern provinces of Benguela,
Cunene and Huíla as well as the northwest province of Zaire. Zaire Province borders the DRC, while
Cunene borders Namibia.

•

Type 3: Hotspots characterized by outbreaks of high frequency and medium to short duration.
Luanda Province was defined as a medium-priority area.

•

Type 4: Hotspots characterized by outbreaks of moderate frequency and medium to short
duration. Five provinces were defined as low-priority hotspot areas: the northern provinces of
Cabinda, Lunda Norte, Malanje, and Kwanza Norte as well as the southwestern province of
Namibe. Cabinda, Lunda Norte and Malanje all share a common border with the DRC, while
Namibe borders Namibia.

Overall, the regularly affected communities were located in northern provinces bordering DRC,
especially Uíge and Zaire, as well as provinces in the southwest, such as Cunene, Huíla, Benguela and
Namibe (Figure 11). The cholera hotspots (Type 1 – Type 4) accounted for 90.6% of the disease burden
throughout the study period. Five provinces affected by outbreaks of extended duration (Type 1 and
Type 2) reported 39.4% of the total number of cases.
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Figure 10. Cholera hotspot classification in Angola, 2006-2018.The 2018 data
includes up to week 12. The hotspot types are defined in the methods section on page 10.

Figure 11. Map of cholera hotspots in Angola, 2006-2018.
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PART 2 - CHOLERA CONTROL AND PREVENTION
I.

Overview of cholera prevention, preparedness, and response

The Ministry of Health Crisis Cabinet, led by the Secretary of State, was created in December 2017 to
monitor and disseminate daily reports during outbreaks of the following diseases: cholera, measles,
zika virus, meningitis, malaria and tuberculosis. The Crisis Cabinet also monitors the epidemiological
situation in neighboring countries (e.g., DRC, Namibia, South Africa) (21).
The current national strategy to control cholera outbreaks in Angola, entitled Plano De Resposta Para
O Controlo Da Epidemia De Cólera (Response Plan for the Control of Cholera Epidemics), which focused
on cholera in Soyo, was published in 2017 (20). The implementation of the national cholera outbreak
response plan is coordinated by the Angolan Government under the leadership of the Ministry of
Health (particularly by the DNSP) and the Provincial Health Directorates, with support from partners
such as UNICEF, WHO and Médecins Sans Frontières/Doctors Without Borders (MSF) (47,48). During a
cholera outbreak, the Deputy Governors are responsible for coordinating the response operations
assisted by the Provincial Commander for Civil Protection and the Provincial Health Directors (also
responsible for technical oversight) (20).
The Cholera Response Plan is budgeted and reflects nationwide preparedness, prevention and
response (20). The national plan includes the multi-sectoral composition of coordination commissions
established at the national, provincial and municipal levels and specifies that response responsibilities
remain primarily at the municipal level (20,46). The strategy involves the following objectives (20):
• intensify epidemiological surveillance, in particular the active search for cases
• improve the supply of drinking water and the collection and treatment of waste
• monitor the quality of water for human consumption
• ensure treatment of suspected and confirmed cases of cholera
• ensure the training of staff, organization of clinical services and provision of medical resources for
cholera case treatment and biosafety in health units
• inform and educate individuals, families and communities concerning their participation in
prevention measures, particularly basic sanitation as well as personal and family hygiene
In Angola, the UNICEF Country Office heads the cholera response and prevention for the WASH and
C4D components (46). During the high-risk months for cholera outbreaks (December-January),
emergency WASH items are prepositioned in the UNICEF warehouses to respond to a cholera crisis
(21,49). The response actions described herein are based on the cholera response plan, although
implementation depends on the available financial and human capacity. The corresponding cholera
control and prevention gaps are outlined below in section II Control and prevention gaps.
To enhance disease surveillance in Angola, the country adopted the IDSR strategy in 2012, as
recommended and supported by the WHO (20). The cholera case definition was updated in line with
the current IDSR, which includes culture lab confirmation (21). Ahead of the cholera season,
notification forms are distributed at all levels. According to the National Cholera Plan, all health units,
including private and non-governmental organizations, should make mandatory and immediate
notification on the basis of the case definition (20) as follows:
-

-

Suspected case: patient five years of age or older with severe or severe dehydration or death
from acute watery diarrhea, with or without vomiting, and patients over two years of age
where cholera exists.
Confirmed case: a suspect case in which Vibrio cholerae is isolated from the feces.
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During an outbreak, all suspected cases are notified and investigated, and focal points at all levels are
immediately notified (20). Paper-based notification forms are filled out and transmitted to the
municipal level or directly to provincial level (via scan and email) (21). Rumors are also verified by
Province Surveillance Officers (21). Stool samples should be collected from suspected cases in CaryBlair transport medium prior to administration of antibiotics (20), although this occurs with varying
regularity (21). Food, water and other environmental samples are also collected for testing. The
samples are then transported to the National Institute of Health Public. Throughout the outbreak, the
national surveillance database is updated (20). Daily provincial cholera case bulletins are then
produced at the province level and shared via email with the national level. The epidemiological
surveillance data is compiled into the national cholera database maintained by the DNSP in Luanda
(21). A pilot program is in place to soon convert to an electronic database (21). An early warning alert
and response network (EWARN) is in place, with a weekly internal reporting component. Daily and
weekly data are aggregated by health facilities; all data is transmitted by phone to the province (29).
Clinical fecal specimens should be collected from the first five to ten suspected cases to confirm the
causative agent, although this occurs with varying consistency (21,50). To confirm cholera cases, the
laboratory in Luanda isolates Vibrio cholerae from stool cultures and determines the serogroup using
polyvalent antisera (21,50). The serotype is also confirmed using Inaba and Ogawa antisera if
requested (21,50). All isolates received in the laboratory are tested for antibiotic sensitivity (21,50).
The laboratory has PCR and sequencing systems, including an ABI 3500 Genetic Analyzer; however,
due to a lack of reagents, PCR and MLVA are not performed (21). Diagnostic results are sent from the
laboratory to the DNSP and province affected within two days, according to the National Plan (21).
Concerning cross-border efforts, the Ministers of Health of Angola, Zambia, the DRC, Namibia and the
Republic of Congo signed a memorandum of understanding in 2011 on the provision of safe water and
sanitation, improving surveillance and exchanging of cholera information, and ensuring supplies when
emergencies occur, with little effect as of today. As of 2018, cross-border surveillance collaboration at
the central level with DRC remains at the initial phase, as epidemiologists from the DNSP in Luanda
attended a meeting in the DRC (Kimpangu) in 2017, with objective of strengthen cross-border
surveillance (21). Additionally, the Joint Cholera Initiative in Southern Africa was established by four
organisations (UNICEF, WHO, Oxfam and UNOCHA) to support and strengthen cholera preparedness
and response in southern Africa. Since August 2012, the initiative has gathered information on cholera
and AWD preparedness and response capacity in five priority countries (Angola, Malawi, Mozambique,
Zambia and Zimbabwe), so as to assist countries and partners in developing appropriate approaches
to provide a joint improved coordinated approach to cholera prevention and control in the region and
timely and integrated technical support from regional partners to countries (6).
The strategy and technical guideline for the management of cholera cases is outlined in the National
Cholera Plan (20). Cholera case management is led by the Ministry of Health Case Management
Committee (21), in which supporting partners include MSF (46). To prepare municipality health facility
staff for cholera case diagnosis and patient management, healthcare instructors are trained in cholera
case management, and the case treatment protocol is distributed. Medical supplies are stockpiled, and
cholera kits are prepositioned in each at-risk province for rapid mobilization (50). At-risk provinces
include those recently reporting high numbers of cases and/or frequent outbreaks: Luanda, Zaire, Uíge,
Lunda Norte, Cunene, Benguela, Huíla and Cabinda (21). Once suspected cases of cholera are reported,
CTCs and community oral rehydration units are established. During an outbreak, suspected cholera
cases are identified and reported, biosafety measures in CTCs including infection prevention and
control should be ensured and patients are treated (20). The Municipal Health Department ensures
that CTCs have access to safe drinking water and basic sanitation services. Efforts are made to promote
the safe burial of deceased cholera patients under the guidance of the Municipal Commission (20). To
reduce the likelihood of household transmission, prophylaxis is provided to the close contacts of
cholera cases (21), and disinfection teams (environmental health sub-commission) decontaminate
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cholera case residences with hypochlorite solution (20). Health education activities are carried out by
mobilization teams led by the Health Promotion municipal and/or provincial teams and disinfection
teams in both CTCs and patient residences (20,21).
To control and prevent cholera transmission, the National Cholera Plan highlights two main WASH
objectives: 1) improve access to potable water and solid waste collection and 2) monitor the quality of
water for human consumption (20). To promote hygiene and basic sanitation, UNICEF distributes
hygiene kits and soap to populations in areas with active cholera transmission (46). To improve access
to drinking water in areas affected by cholera (including refugee camps), UNICEF provides assistance
to central, provincial and municipal authorities, in chlorination of urban water supply systems,
chlorination of private water trucks at production points, and water trucking (46). UNICEF also assists
municipal authorities to establish water quality monitoring systems and protocols to ensure adequate
residual chlorine levels at water distribution points and in households (46). During the last outbreak,
coliform testing was performed every week thanks to the UNICEF portable lab, and chlorine testing of
trucked water, distribution points, bladders and the piped water network was carried every day.
However, water quality testing has been performed at varying frequency during previous years (21).
Household water treatment and storage products (e.g., AquatabsTM for point-of-use water treatment
and jerry cans) are also distributed (46). In collaboration with the Ministry of Education and the
National Commission for Civil Protection, education authorities, school principals, teachers and parent
associations in affected and at-risk provinces (Uíge, Zaire, Cabinda, Cunene, Luanda and Lunda Norte)
were trained on cholera prevention and response via the “WASH in Schools” Program (21,47).
The Communication National Subcommittee oversees cholera risk communication, social mobilization
and community engagement. In Angola, the UNICEF Country Office heads the cholera response and
prevention for the C4D component (21). As outlined in the National Cholera Plan, communication
techniques are applied to change the behavior of the population to reduce the risk of contracting
cholera in affected provinces (20,49). To promote basic sanitation and hygiene and ensure cholera
control measures and encourage early treatment seeking behaviors, interventions are carried out via
both mass media (e.g., radio and TV spots, community meetings and theatres) and interpersonal
means (e.g., household visits) (20,21). Community and religious leaders, private sector, and community
members are involved in social mobilization and interpersonal communication activities (20).
Educational leaflets on cholera prevention measures are distributed and key messages are
disseminated via mass media (20,21). Key cholera prevention messages for communities include
hygiene and sanitation promotion, handwashing, water treatment and protection, safe food
preparation and handling, safe defecation practices and use of latrines, and early healthcare seeking
behaviors (46,48,50). For health workers, messaging emphasizes infection prevention and control
(insisting on the highly infectious characteristics of Vibrio cholerae), safe care practices for patient
management, safe burial practices, and safe infectious waste management (50). In Zaire and Cabinda
Provinces in 2017 as well as in Uíge Province in 2018, interventions were focused on social engagement
to disseminate cholera preventive messages via household visits. Community leaders were actively
engaged to promote behavior changes at the family level. Mass communication then reinforces the
messages disseminated by social activists (46). In Luanda Province, intervention was focused on the
dissemination of key preventive messages via mass communication, considering the limited number
of cases and the extensive population. Social activists foster the active engagement of community
leaders to promote preventive measures among community members via advocacy meetings at the
community level and capacity building on community intervention techniques and key messages
(21,46). The plans for Cunene and Huíla Provinces are focused on preparedness, where interventions
include household visits, community meetings, and advocacy with community leaders and messages
disseminated by radio and TV (46).
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Currently, oral cholera vaccine (OCV) is not included in the cholera control and prevention strategy.
However, steps are ongoing to consider including OCV as a supplementary approach. A risk assessment
to evaluate probable target populations was carried out in Cabinda in February-March 2018 (34).

II.

Control and prevention gaps

To assess the cholera control and prevention measures in Angola, we conducted several interviews
with key stakeholders (Annex 2) and performed a comprehensive review of relevant documents.
The identified weaknesses and gaps in cholera control and prevention are outlined by sector below.

Epidemiology and surveillance (including laboratory)
•

•
•

Limited surveillance and data management capacity:
o Surveillance information is not always shared in a timely and regular manner –
sometimes delaying case confirmation by days or weeks (21).
o A lack of epidemiological bulletins to provide a common overview of the outbreak
response (51).
o Limited active case searching in the community (16,52).
Cross-border surveillance collaboration at the central level is limited (Epidemiologists from
DNSP in Luanda attended a meeting in the DRC (Kimpangu) in 2017, with objective of
strengthen cross-border surveillance) (21).
Limited laboratory capacity:
o Laboratory confirmation of cholera cases is only available in Luanda (strain culture and
PCR), which causes surveillance constraints and delays in outbreak confirmation
especially in remote provinces/municipalities (21,36).
o Systematic surveillance of clinical isolates over the course of an outbreak is lacking
(21).
o Although the reference laboratory is fully equipped to carry out PCR and MLVA, it lacks
sufficient funding for reagents, and the staff require a refresher training to perform
sequencing assays (21).
o The National Reference Laboratory in Luanda lacks an established plan for
international collaboration for quality control (21).

Case management (including infection, prevention and control)
•
•

•

Gaps were noted in supply prepositioning and distribution for case management due to misuse
of prepositioned supplies resulting in supply shortfalls (21).
Limited healthcare professional capacity:
o CTC staff were often unable to follow case definition, admission criteria and treatment
plan criteria according to the National Cholera Plan (21,27,34,53).
o A lack of medical doctor supervision has been observed in several CTCs (29).
o Poor infection prevention and control (21,27,32,34,54) and improper disposal of
biohazard waste near CTCs (29).
o Unorganized referral system of severe cases (34).
o Clinical samples are rarely collected according to the protocol described in the
National Plan (sometimes due a lack of supplies, e.g., Cary-Blair transport medium
and RDTs (21,35)), which leads to delays in official outbreak declaration (21,35).
Restricted access to healthcare has been noted in rural and remote areas (e.g., patient
transport to CTCs difficult (outside hospital-CTC circuit), especially on the islands (27)).
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Water, Sanitation and Hygiene
•
•

•
•

WASH supplies are not pre-positioned in province government warehouses and stock levels
are not well maintained (21).
Limited capacity to ensure water supply and quality monitoring:
o Water treatment and distribution insufficient (21):
▪ Tanker and tank numbers were insufficient to ensure regular supply of
drinking water to some cholera-affected communities (34,40)).
▪ Water chlorination not adhering to protocol (34).
▪ Most affected areas not properly targeted (21).
▪ Household water treatment supplies distributed in unorganized manner
without proper instruction (30).
o Water quality monitoring is not conducted systematically during outbreak due to a
lack of materials (34) and staff capacity (30).
WASH interventions did not cover the population consuming food and beverages outside the
home (35)).
In Soyo, Zaire, transportation to the islands was a major issue (52).

Social Mobilization
•

•
•
•

In Soyo, Municipal C4D leadership appeared weak, without the necessary authority to
undertake and coordinate communication and social mobilization activities within and
between partners and or enforce standardized procedures at the municipal level (30).
No national operational guidance exists to address cholera transmission during
funerals/burials (21).
Concerning the coastal areas, social mobilization is only carried out on the mainland, thus staff
are unable to reach fishermen populations living on islands (e.g., Soyo) (21).
Staff and supply gaps (cholera prevention IEC materials as well as water treatment and oral
rehydration salts posters) (e.g., Cabinda 2017 (55)) (21).

Cross-sectorial aspects
•

•
•

Transport of outbreak response supplies (for case management, WASH, etc.) from Luanda to
distant provinces, such as Cabinda, has been a critical issue, with supplies being delayed at the
warehouse in Luanda (32).
No reporting matrix or 4W/5W for cholera (21).
Limited Province-level coordination (21).
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PART 3 – RECOMMENDATIONS
The 11 cholera hotspot provinces identified in this study accounted for 90.6% of the disease burden
throughout the study period. The priority hotspots (Type 1 and Type 2) comprise five provinces, which
accounted for 39.4% of the disease burden from 2006-2018 (week 12). The 2017 population of these
five provinces was estimated at 8,445,159 people (31% of the total estimated population). The
characteristics of each of these provinces are summarized above in Table 3. To improve cholera
prevention, preparedness and response in Angola, we propose the following recommendations with
actions targeting these hotspot provinces. The below indications do not cover the entire emergency,
preparedness and prevention effort, only certain aspects identified during the study that would benefit
from improvement. These recommendations cover strategy, disease surveillance, cross-border
collaborations, and control and prevention measures (WASH, health and social mobilization).
As this study proposes a classification of cholera hotspots at the province level based on the
epidemiological data obtained, identification of transmission foci at a finer geographical scale (i.e.,
municipality, commune) within priority provinces is necessary to best target at-risk communities,
optimize resources, and maximize the impact of interventions for cholera prevention, preparedness
and response. An in-depth assessment of water access, sanitation facilities, hygiene practices, and
community beliefs should be carried out to conceive high-impact interventions and guide behavioral
change programs. Furthermore, remote or hard-to-reach at-risk populations should be identified (such
as those living on the islands) and targeted for enhanced access to healthcare to reduce CFRs, ensured
access to potable water, and improved sanitation solutions.
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Recommendations for cholera prevention
•

•

•

•

•

Mobilize donors for prevention activities in cholera hotspots using existing strategic documents,
such as the Global Roadmap to 2030 (18), the UNICEF ESARO Strategic Framework for Cholera (19)
and the results from the current study.
Increase sustainable access to potable water in hotspot areas
o Ensure regular monitoring of water quality and water chlorination in community water
supplies and piped networks in priority urban, peri-urban and rural hotspot areas
o Extend piped water network coverage in urban hotspots to serve a greater percent of the
population
o Prioritize urban cholera hotspots for “Water for All program” (Agua Para Todos)
o Increase access to potable water in affected hotspot provinces, especially during droughts
with emergency measures (water trucking, etc.) if long-term solutions have not yet been
implemented.
Long-term and adapted sanitation programs should be implemented in priority in provinces
regularly affected by cholera outbreaks of extended duration (Type 1 and Type 2), including
promotion of latrine construction.
Implement/extend long-term social mobilization programs, such as behavioral changes and
Community-Led Total Sanitation, to identified cholera hotspots.
o Adapt social mobilization programs to reach remote and hard to reach populations (i.e.,
those living peri-urban settlements, slums, islands, drought-affected regions, etc.).
Establish/reinforce a collaborative plan with DRC to prevent cross-border cholera outbreaks
between northern Angola and DRC (e.g., bilateral WASH programs, social mobilization, etc.),
including joint planning of response activities, coordination and harmonized implementation of
cholera control interventions.
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Recommendations for cholera outbreak preparedness
•

•

•
•
•

•

•

•

•

•

Update the National Multisectoral Cholera Prevention and Response Plan by aligning with the
Global Roadmap, taking the results from this study into consideration.
o The cholera epidemiology section could be updated based on the current study.
o Broaden the scope of the national plan to include all hotspot provinces.
o Define common targets for health, WASH and social mobilization interventions based on
hotspot findings and local constraints (include activity timeline/location).
Initiate national and province coordination meetings to scale up cholera preparedness and
prevention ahead of the transmission season, when cholera outbreaks are detected in western
provinces of DRC or other neighboring countries.
o Activate sectorial subcommittees and harmonize interventions.
o Strengthen province- and municipality-level multi-sectorial coordination, with regular
meetings during high-risk periods.
Develop 4W/5W matrix for improved response (Health, WASH, C4D)
Plan the prepositioning of WASH, Health and IEC materials based on cholera hotspot mapping and
prepositioning sites to avoid delays in provinces far from Luanda.
Enhance disease surveillance when cholera cases are reported in western DRC or other border
regions.
o Ensure appropriate ad-hoc analysis to inform preparedness activities and timely exchange
of complete data with all partners.
o Consider a workshop to build epidemiological surveillance capacity, including data
management and analysis capacity (e.g., joint workshop in Mozambique).
Strengthen cross-border surveillance and coordinated response with the DRC
o Regularly share data and information (e.g., cholera situation and response updates,
investigation reports) between UNICEF country offices and border field offices to
anticipate potential cross-border cholera threats.
Enhance laboratory capacity in Angola
o Improve laboratory microbiology capacity in certain hotspot provinces far from Luanda
(such as Uíge and Cabinda in the north, and Benguela or Huíla in the south), for first-line
cholera confirmation (culture, RDT, serogroup).
o Enhance capacity of the national reference laboratory in Luanda (e.g., improved
microbiology (antibiotic resistance), PCR, and MLVA capacity).
Intensifying preparedness activities in cholera hotspots when cholera cases are reported in
neighboring countries.
o Raise awareness in the community concerning early detection of case (community-based
surveillance).
o Ensure supplies for investigations (with RDT) and local rapid response teams (case
management, RDT, emergency chlorination, social mobilization).
Strengthen health capacity on cholera response
o Train/supervise staff on such topics as surveillance (case definition), case management
(assessment, diagnosis, and management), infection prevention and control, risk of
cholera transmission during funeral and burial of cholera cases, and CTC management.
o Orient health workers on proper use of rapid tests (during outbreak investigations) and
sample collection, conditioning and transport for confirmation.
Strengthen social mobilization capacity in hotspot areas:
o Emphasize risk of cholera transmission during funeral and burial of cholera cases.
o Use KAP survey to guide strategy development, audience segmenting and messaging.
o Identify solutions to extend social mobilization to hard-to-reach populations.
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Recommendations for cholera outbreak response
•
•

•

•
•

•

•

•

•

Activate weekly, multi-sectoral Cholera Committee meetings with emphasis on discussions
involving all implicated partners
Strengthen surveillance at all levels to ensure accurate/timely reporting of cholera data
o Ensure appropriate ad-hoc analysis to inform response activities and timely exchange of
complete data with all partners.
o Improve early detection of cases through enhancement of community-level and health
facility-level surveillance in hotspot provinces and by systematically investigating cholera
cases/clusters and unexplained community deaths.
o Investigations should be performed over the course of an outbreak to understand specific
epidemiological context (e.g., transmission associated with health facilities, funerals,
households, public places or socio-professional gatherings) as dynamics may evolve
overtime. Reorient response measures accordingly.
o Surveillance of clinical isolates should be conducted periodically over the course of an
outbreak, including systematic serotype testing (Inaba/Ogawa)
o Regularly share epidemiological data with neighboring countries as per IHR (2005).
Improve outbreak response by reinforcing rapid response teams for each suspected case
o Conduct targeted interventions within 24 hours after patient notification. Target case
households and neighbors within a few dozen-meter radius, with active case and contact
search, education (safe food handling, safe disposal of excreta, handwashing, safe water
practices, care-seeking behaviors), distribution of cholera kits (including soaps and
chlorine tablets for point-of-use water treatment), decontamination of potentially
contaminated surfaces using household disinfection kits, set up chlorination points at
water sources when possible, repair broken water systems when possible.
Improve the response strategy in urban areas by mapping affected households using any available
means (e.g., paper map, GIS).
Improve early outbreak response in rural areas where access to health facility is restricted
o Boost active case search and early referral to healthcare to reduce the CFR early on
through community cadres.
o Establish oral rehydration points, strengthen oral rehydration salts distribution and
provide training for homemade rehydration solution.
Reactive OCV, in combination with emergency WASH and social mobilization campaigns, may be
considered if in-depth profiling of high-risk provinces identifies specific hotspots at the
municipality level appropriate for vaccination.
Maintain access to potable water in affected/at-risk areas (staff capacity and supplies)
o Ensure regular monitoring of water quality and water chlorination in community water
supplies and piped networks in affected and priority hotspot areas
o Ensure daily distribution of drinking water to affected communities (or point of use water
treatment) in hard-to-reach sites. Use boats to reach affected/at-risk island communities.
Ensure proper case management
o CTCs should be supervised by a doctor trained in cholera case management
o For populations with restricted access to healthcare, improve mobility of patients or
healthcare staff (e.g., boats should be used in Soyo to reach patients on islands)
o To reduce household transmission, consider household hygiene promotion/kits rather
than case chemoprophylaxis, which is not recommended by the WHO.
Ensure infection prevention and control in health facilities receiving cases
o Ensure that visitors have access to the necessary information and supplies to protect
against cholera, especially when washing clothes, feeding the patient, etc.
o Ensure proper disposal of biohazard waste.
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Study Limitations
Cholera outbreak patterns
The one-week mission in Angola was not sufficient to conduct field visits in regularly affected provinces
and municipalities. Hence, the information concerning risk factors, high-risk populations and practices
was primarily derived from investigation reports, cholera situation reports and interviews with key
stakeholders. With the exception of the 2006 cholera outbreak, investigation reports describing
outbreaks prior to 2013 were largely unavailable. Furthermore, very few scientific studies have been
published concerning cholera outbreak dynamics in Angola, including cross-border outbreaks.
Firsthand information coupled with an assessment of access to healthcare and potable water,
sanitation facilities, and hygiene practices are required to conceive high-impact interventions.

Cholera hotspot classification and characterization
Province-level times series were only available for the 2010 and 2013-2018 periods. The yearly sum of
suspected cases per province were available for 2006, 2007, 2008, 2009, 2011 and 2012.
Epidemiological databases, especially those prior to 2013 appeared incomplete as the Ministry of
Health numbers did not correspond to the WHO numbers (variations displayed in Annex 1). The limited
number of time series was insufficient to calculate the duration of each cholera outbreak over the
study period. To benefit from the entire set of information available, the epidemiological information
based on yearly data has been integrated into the classification, including yearly recurrence and yearly
incidence without weekly time series. This revision of the classification framework, which was
developed for cholera outbreaks in West African countries, might introduce a bias in the assessment
of outbreak duration towards more recent years, although it did not significantly affect cholera
incidence. To improve discrimination between units regularly affected, the threshold for recurrence
was increased from 80th to 90th percentile. Due to the limited outbreak duration data, the cumulative
incidence (or specific outbreak attack rate) for both weekly and yearly datasets was used in the
classification instead of cumulative incidence standardized for outbreak event duration (the incidence
parameter was not taken into account for Luanda).
As municipality-level data was only available for the 2016-2018 period, this study proposes a
classification of cholera hotspots at the province level based on the available epidemiological data
provided. However, this scale is likely not the most cost-efficient approach when implementing
preventive measures, especially expensive water and sanitation infrastructure interventions.
Identification of transmission foci at a finer geographical scale (i.e., municipality, commune) within the
priority provinces is necessary to best target the at-risk communities, optimize resources, and
maximize the impact of WASH, health and social mobilization interventions.
As the data was received on site in Luanda, we were unable to share and discuss the preliminary
hotspot results with key stakeholders during the mission.

Genetic analysis of clinical isolates of Vibrio cholerae
The reference laboratory in Luanda stores Vibrio cholerae isolates from 2016 – 2018. However, MLVA
and whole genome sequencing of available isolates is contingent on a joint laboratory partnership and
organization of an MLVA workshop, in the interest of laboratory-based surveillance capacity building.
The genetic analysis of clinical isolates of Vibrio cholerae would greatly enhance the understanding of
cross-border cholera dynamics between Angola and the DRC.

Epidemiological study of cholera hotspots in Angola | October 2018 | Prospective and Cooperation

41

Conclusion
Since the cholera epidemic of 2006, Angola has reported cholera cases every year, with the exception
of 2015. In the current study we aimed to identify cholera hotspots in Angola and provide an overview
of the cholera outbreak dynamics and contributing factors.
Over the course of the study period, the regularly affected communities in Angola were located in
northern provinces bordering DRC, especially Uíge and Zaire, as well as certain provinces in the
southwest, such as Cunene, Huíla, Benguela and Namibe. In this study, 11 provinces were identified as
cholera hotspots. The northern province of Uíge was defined as a highest-priority Type 1 hotspot. The
southwestern provinces of Benguela, Cunene and Huíla as well as the northwest province of Zaire
were defined as high-priority Type 2 hotspots. Luanda Province was defined as a medium-priority Type
3 hotspot. The northern provinces of Cabinda, Lunda Norte, Malanje, and Kwanza Norte and the
southern province of Namibe were defined as Type 4 hotspots. Overall, the Type 1 – 4 cholera hotspots
accounted for 90.6% of the disease burden throughout the study period. Five provinces affected by
outbreaks of extended duration (Type 1 and Type 2 hotspots) reported 39.4% of the total number of
suspected cases.
Cross-border cholera transmission from DRC likely played a major role in cholera dynamics in Angola
in recent years. The two most recent epidemic episodes in Angola occurred following the spread of
cholera from the cholera-endemic eastern DRC into the western part of DRC, during the 2011-2013
and 2016-2018 periods. Furthermore, the recent outbreaks in the northern provinces of Zaire, Cabinda
and Uíge have been epidemiologically linked with cholera outbreaks in southwestern DRC (15,16).
Genetic studies of Vibrio cholerae strains circulating in Angola, DRC and other neighboring countries
would provide significant insight into the dynamics of cholera transmission in the region.
Major cholera risk factors included limited access to safe water, sanitation facilities and healthcare.
Twenty-three percent of rural populations and 63% of urban population have access to at least basic
drinking water sources, according to 2015 estimates. These indicators have not markedly improved
since 2000, when the same figures were 24% and 67%, respectively. Additionally, open defecation
rates were at 56% among rural populations and 3% among urban populations (8). CFRs have also
remained high during many cholera outbreaks in provinces throughout Angola, especially in remote
locales far from Luanda.
Sustainable WASH and social mobilization activities should be implemented in provinces regularly
affected by outbreaks (Type 1-Type 2), especially among communities located in northern areas
vulnerable to cross-border cholera transmission from DRC. Maintained access to potable water and
improved sanitation facilities would not only have long-term effects in terms of reducing the risk to
cholera outbreaks, these measures would also prevent other infectious disease and enhance the
overall health and well-being of the populations.
This study proposes a classification of cholera hotspots at the province level based on the available
epidemiological data provided. However, this resolution is likely not the most cost-efficient approach
when implementing targeted preventive measures, especially expensive water and sanitation
infrastructure interventions. An in-depth study at a finer geographical scale within the priority
provinces identified in the current study is necessary to best target at-risk communities, identify
specific risk-factors within each hotspot, and efficiently optimize multi-sectorial investments.
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Annex 1 – Discrepancy between cholera case numbers provided by
the WHO and Ministry of Health
Note on the comparison between yearly total database (WHO) and weekly number of
cases/ deaths (Ministry of Health)
Comparison based on "AGO_df_compare_admin1" .csv computed in AGO_1_Epi_Admin1.R. Object selection of the higher total for summary table and graphics
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