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Dear Readers,

I am pleased to present the third issue of The Health Press Zambia for 2025.
This quarter, Zambia continues to confront persistent public health challenges, including cholera outbreaks. Chol-
era remains a significant threat, particularly in urban and peri-urban settings, where inadequate water, sanitation, 
and hygiene (WASH) infrastructure exacerbates transmission. In this issue, we feature an editorial on cholera out-
breaks in Zambia that applies a Social Ecological Model framework to highlight the multiple, interconnected driv-
ers of cholera transmission, from individual behaviors to community, institutional, and policy-level determinants. 
The article underscores the need for coordinated interventions, including strengthened WASH infrastructure, 
vaccination campaigns, and community engagement, to sustainably prevent outbreaks.

Complementing the editorial, we include an original research article on the recent cholera outbreak investigation 
in Kabwe. This study provides detailed epidemiological insights, highlighting factors associated with infection, 
gaps in surveillance, and the public health response required to control and prevent further cases. The findings 
emphasize the importance of early detection, rapid response, and investment in outbreak preparedness to mitigate 
cholera’s impact.

Additionally, this issue presents research on Konzo disease in Mutondo Community, Luampa District. Through a 
household survey, the study identifies key demographic, nutritional, and behavioral risk factors driving Konzo, in-
cluding high reliance on bitter cassava, low protein intake, and gaps in knowledge about safe processing practices. 
The article calls for community-based interventions, enhanced nutrition, and strengthened surveillance to prevent 
this debilitating neurological disorder.

Together, these articles illustrate the complex interplay of environmental, nutritional, and socio-economic factors 
in Zambia’s public health landscape. We hope this issue provides valuable insights for researchers, health prac-
titioners, and policymakers, and fosters informed action to reduce the burden of cholera and Konzo in affected 
communities.

Finally, this issue presents summary statistics on key notifiable diseases tracked by ZNPHI, including acute flaccid 
paralysis, Mpox, measles, anthrax, bilharzia, typhoid fever, and others.

I hope the evidence and insights presented in this issue will guide effective public health action and enhance our 
collective capacity to protect and strengthen national health security.

FOREWORD
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Prof. Roma Chilengi 
Director General - Zambia National Public Health Institute



Editorial

Addressing Cholera Outbreaks in Zambia: A Call for a 
Social Ecological Approach

Introduction

Cholera continues to pose a significant public health 
threat across Africa, driving outbreaks that result in 
avoidable illness and death. Globally, an estimated 
2.8 million cases and 95,000 deaths occur annual-
ly [1], with Africa carrying the greatest burden: 82% 
of cases and 94% of deaths [2]. Between January and 
August 2025 alone, 213,586 cases and 4,507 deaths 
were recorded across 23 African Union (AU) Member 
States [3]. Projections for the upcoming rainy season 
(September 2025–February 2026) predict more than 
200,000 additional cases and 6,020 deaths, repre-
senting a 42% increase in cases and nearly double the 
number of deaths compared to 2024, if current efforts 
remain unchanged [2].

In response to this growing crisis, the Africa Centre for 
Disease Control and Prevention (Africa CDC) and the 
World Health Organization (WHO) launched a six-
month continental cholera response plan on August 
26, 2025, in Lusaka, Zambia. This initiative, endorsed 
by African Union (AU) Cholera Champion President 
Hakainde Hichilema, aims to accelerate progress to-
ward eliminating cholera by 2030. The plan prioritizes 
seven key areas: coordination, surveillance, laboratory 
capacity, case management, WASH (water, sanitation, 
and hygiene) interventions, vaccination, and commu-
nity engagement [2,3]. President Hichilema’s leader-
ship reflects the strong political commitment essential 
for achieving a cholera-free Africa.

Zambia’s experience with cholera

Zambia exemplifies the persistent challenge of cholera 
control. Almost every rainy season triggers new out-
breaks, driven by inadequate WASH infrastructure, 

Authors: Josphat Bwembya1; Doreen M. Shempela1; Roma Chilengi1

Affiliations:	1Zambia National Public Health Institute, Lusaka, Zambia

Corresponding author: Josphatbwembya@gmail.com

particularly in urban and peri-urban settlements [4]. 
The country has faced 29 outbreaks between 1977 
and 2018, with case fatality rates ranging from 0.5% 
to 9.3% [4–6]. The 2023/24 outbreak alone record-
ed 23,381 cases and 740 deaths across nine provinces, 
with Lusaka, Central, and Eastern provinces most af-
fected [5,6]. These outbreaks strain health services, dis-
rupt livelihoods, and highlight deep-rooted structural 
and environmental drivers of cholera transmission.

To strengthen understanding and guide action, it is 
useful to interpret these outbreaks through the Social 
Ecological Model (SEM), which highlights how indi-
vidual, community, institutional, and policy-level fac-
tors interact to perpetuate cholera transmission.

The Social Ecological Model: A framework 
for public health action

The Social Ecological Model (SEM), developed by psy-
chologist Uriel Bronfenbrenner in the late 1970s, is a 
key framework in public health for understanding the 
multiple and interconnected influences on health out-
comes. It recognises that health behaviours and out-
comes are not shaped by a single factor, but emerge 
from interactions across different levels of society [7].
 
At the individual level, health outcomes are influenced 
by knowledge, attitudes, behaviours, and biological 
factors. In contrast, the interpersonal level reflects the 
impact of family, peers, and social networks on health 
practices. The community level encompasses cultural 
norms, neighbourhood conditions, and access to local 
resources that support or hinder healthy behaviours 
[7,8]. At the institutional level, the effectiveness of ser-
vice delivery systems, schools, workplaces, and health 
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facilities plays a vital role, and at the policy or structural 
level, governance, legislation, public health regulations, 
and resource allocation determine the broader systems 
and infrastructure that sustain population health [7,8].

Applying the SEM to diseases such as cholera can help 
identify both immediate and structural drivers of trans-
mission, enabling policymakers and practitioners to 
design more comprehensive and sustainable interven-
tions beyond individual behaviour change.

Applying the SEM to cholera outbreaks in Zambia
Cholera transmission in Zambia is shaped by multi-
ple, interconnected factors across different levels of the 
SEM. At the individual level, misconceptions about 
transmission and prevention persist despite gener-
al awareness, contributing to poor uptake of WASH 
practices and delayed treatment [6,9]. Interpersonal 
influences, particularly within overcrowded house-
holds in Lusaka, which account for nearly 75% of 
cases, compound risks through inadequate sanitation, 
contaminated water, and stigma that discourages early 
care-seeking [6]. 

At the community level, cultural practices, misinfor-
mation, reliance on unsafe water sources, and limited 
access to sanitation exacerbate outbreaks [6,10]. Only 
68% of households in Zambia have access to improved 
water sources, and just 40% have access to improved 
sanitation, while rapid urbanisation, reliance on shal-
low wells in peri-urban areas, and seasonal flooding 
continue to heighten the risk of water contamination 
[5,10]. 

Organisational and institutional weaknesses, including 
inadequate surveillance, limited laboratory capacity, 
low emergency preparedness, and a critical shortage of 
health workers (11.2 per 10,000 in rural areas and 18.7 
per 10,000 in urban areas, against the WHO standard 
of 40) [6], continue to undermine effective outbreak 
response. At the policy level, fiscal constraints, reduced 
WASH investment, weak enforcement of public health 
regulations, and weak inter-ministerial coordination 
undermine sustainable prevention efforts [6,10]. Col-
lectively, these factors demonstrate that cholera in 
Zambia is not simply a matter of individual behaviour 
but a multi-level challenge rooted in social, environ-
mental, institutional, and structural determinants.

A call to action

The recurrence of cholera outbreaks in Zambia high-
lights persistent weaknesses in current response strate-

gies. Guided by the SEM, elimination efforts must ad-
dress determinants at multiple levels: from individual 
to policy. This will require (1) urgent, sustained, and 
multisectoral action focused on expanding oral cholera 
vaccination, (2) investing in long-term WASH solu-
tions, (3) strengthening community health education, 
(4) building resilient health systems for rapid detection 
and response, (5) enforcing sanitation and housing reg-
ulations, and (6) fostering cross-sectoral partnerships 
to tackle the structural drivers of outbreaks.

Conclusion

The launch of the continental cholera response plan in 
Lusaka reflects strong political leadership and renewed 
momentum toward cholera elimination. For Zambia, 
this presents both an opportunity and a responsibility 
to act across all levels of the SEM: empowering individ-
uals and communities, strengthening institutions, and 
reinforcing policy and structural systems for sustainable 
WASH improvements. Cholera elimination is achieva-
ble if coordinated action, political will, and communi-
ty ownership align to end recurring outbreaks.
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Abstract

Introduction: Cholera remains a significant public 
health threat in Zambia, with outbreaks commonly 
linked to inadequate water, sanitation, and hygiene 
(WASH) systems. In March 2025, a cholera outbreak 
was reported in Kabwe District, primarily affecting 
David Ramusho Secondary School and the surround-
ing Mine Compound. This investigation aimed to de-
termine the source of infection, identify associated risk 
factors, and assess transmission dynamics to inform 
future interventions.

Methods: A case-control study was conducted in-
volving 70 confirmed cholera cases and 70 matched 
community controls. Data were collected through 
structured interviews, environmental and sanitary as-
sessments, and review of health facility records. Analy-
sis was performed using R software, applying descrip-
tive statistics to summarize participant characteristics 
and conditional logistic regression to identify factors 
independently associated with cholera infection.

Results: The median age of cases was 21 years (IQR: 6 
- 20 years), and 50% were female. Most cases (35.7%) 
were aged 11 - 20 years, reflecting the school-based 
nature of the outbreak. The epidemic curve indicated 
a common point-source exposure followed by limit-
ed secondary transmission. Cases were significantly 
more likely than controls to rely on unsafe boreholes 
(57.1% vs. 28.6%, p<0.01), use pit latrines (50.0% vs. 
21.4%, p<0.01), and consume untreated water (42.9% 
vs. 14.3%, p<0.01). Multivariate analysis showed 

that drinking untreated water (aOR = 4.00; 95% CI: 
1.70–9.40), reliance on unsafe water sources (aOR = 
3.20; 95% CI: 1.50–6.80), and poor sanitation (aOR 
= 2.80; 95% CI: 1.30–6.00) were the strongest predic-
tors of infection.

Conclusion: The outbreak underscores the vulnera-
bility of peri-urban populations due to unsafe water 
and poor sanitation. While the initial response was 
timely, challenges persisted in sustained control. Rec-
ommendations include strengthening household water 
treatment, improving sanitation infrastructure, en-
hancing health education, and instituting routine wa-
ter quality monitoring. These measures are crucial for 
integrated WASH interventions and sustained prepar-
edness to prevent future outbreaks in similar settings.

Keywords: Cholera, Outbreak investigation, Kabwe, 
Zambia, WASH, Case–control study, public health re-
sponse

Introduction 

Cholera is caused by toxigenic Vibrio cholerae sero-
group O1 or O139 and is transmitted through the fe-
cal-oral route. As such, infection is usually associated 
with drinking contaminated water, poor hygiene, and 
sanitation [1]. In endemic countries, cholera causes an 
estimated 2.86 million annual cases (uncertainty range: 
1.3-4.0 million), resulting in approximately 95,000 
deaths per year (uncertainty range: 21,000–143,000) 
(World Health Organization, 2022) [2]. Zambia’s ex-
perience with cholera has been marked by fluctuating 

Article One
Cholera Outbreak Investigation at a Secondary School in 
Kabwe, Zambia, April 2025: A Case-Control Study
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cases and an increase in numbers since 1977. The most 
recent cholera outbreak in Zambia occurred in 2023, 
and by 21st February 2024, the country had report-
ed over 19,719 confirmed cases with 682 deaths, the 
majority of which were recorded in Lusaka, the capital 
city [2].

The implementation of Zambia’s Multi-Sectoral Chol-
era Elimination Plan after the 2017 outbreak led to a 
temporary pause in outbreaks until the year 2022[3]. 
A vaccination campaign spearheaded by WHO was 
carried out following the 2024 outbreak, targeting 1.5 
million people, with priority given to children, health 
workers, and people at most risk of infection in the 
worst-affected areas [4]. 

One of the most recent cholera outbreaks in Zambia 
was recorded at David Ramusho Secondary in Kabwe 
District. The outbreak began on 27th March 2025, 
when a female teacher from David Ramusho Second-
ary School presented with diarrhoea at Kasanda Health 
Centre. The following day, a 13-year-old female pupil 
from the same school presented with diarrhoea and 
vomiting and was seen at Kabwe Women and Newborn 
Children’s Hospital. The pupil, a resident of Makululu 
Compound, was referred from Makululu Mini Hospi-
tal and immediately isolated. Cholera rapid diagnostic 
test (RDT) confirmed infection, and samples were col-
lected for culture and sensitivity testing.

On 28th March 2025, a 15-year-old male pupil from 
the same school presented with similar symptoms and 
was admitted to Kabwe General Hospital. On the same 
day, 14 additional cases were reported across various 
health facilities: Kasanda Health Centre (10 cases), 
Makululu Mini Hospital (2 cases), Makululu Health 
Centre (3 cases), and Magandanyama Health Post (1 
case). In response, Ngungu Health Centre was opened 
to accommodate rising cases. By 29th March 2025, a 
total of 37 new cases were recorded, bringing the cu-
mulative total to 51 cases. Among these, 44 were pupils 
from David Ramusho School, with 27 females and 24 
males affected. As of 29th March 2025, 13 patients had 
been discharged, while 37 remained admitted. 

The outbreak spread rapidly, with 111 cases reported 
between 27th March and 8th April 2025, most linked 
to David Ramusho Secondary School and affecting res-
idents across six wards that included David Ramusho, 
Moomba, Zambezi, Makululu, Chililalila, and Justine 
Kabwe. This paper presents findings from the cholera 
outbreak investigation conducted at the school and 
surrounding communities in Kabwe District, aimed at 

identifying the source of infection and assessing associ-
ated risk factors.

Methods

Design
A one-to-one case control study design was used. The 
study focused on case identification, environmental 
assessments to determine the source of infection and 
associated risk factors.

Study Setting
The study was conducted at David Ramusho Second-
ary School, with 1,200 pupils, and the surrounding 
high-density Mine Compound, home to over 35,000 
residents in Kabwe. The area’s WASH situation was 
poor, characterized by limited piped water and a re-
liance on unprotected boreholes and pit latrines. The 
school itself depended on a single, unprotected bore-
hole and had insufficient sanitation facilities. These 
conditions made the location a high-risk environment 
and the epicenter of the cholera outbreak. 

Sampling and Sample Size
The sample size of 70 cases and 70 controls was de-
termined by including all confirmed cases identified 
in the outbreak up to the point of the investigation, 
constituting a census of known cases. An equal num-
ber of controls were then recruited to maximize the 
study’s power to detect significant associations within 
the logistical constraints of the response.

Investigation team
The investigation team comprised of epidemiologists, 
environmental health officers, clinicians, and laborato-
ry scientists. Clinicians and nurses from Kabwe Dis-
trict Health Office coordinated case management and 
patient follow-up, while two environmental health spe-
cialists conducted water and sanitation assessments in 
the school and the surrounding community.

Data Collection 
Multiple data sources and collection methods were uti-
lized to investigate the outbreak:

1. Record Review and Surveillance Data 
Analysis
A retrospective review of patient files and medical re-
cords from all affected health facilities was conducted 
to characterize the extent of the outbreak. This was 
complemented by an analysis of existing surveillance 
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data to determine the magnitude, describe case trends, 
and calculate epidemiological characteristics such as 
age, gender, and geographic distribution.

2. Case-Control Study and Structured Inter-
views
A 1:1 matched case–control study was implemented. 
Cases (individuals meeting the case definition for chol-
era) were compared with controls (healthy individu-
als of the same age group, sex, and residence from the 
same community or school) to minimize confounding. 
Data on potential exposures, including water sources, 
sanitation practices, and hygiene behaviors, were col-
lected from both groups using structured interviews 
administered via KoboToolbox.

3. Environmental Assessment and Sanitary 
Inspection
Environmental health specialists conducted inspections 
of water and sanitation infrastructure at the school and 
in the surrounding community. This involved tracing 
water sources, assessing the safety and maintenance of 
boreholes and latrines, and identifying potential points 
of faecal contamination.

4. Contact Tracing and Response Evaluation
Contact tracing was performed by interviewing con-
firmed cases to identify their close contacts, particularly 
within households and the school. These contacts were 
then monitored for the development of symptoms. 

Data Analysis
The datasets were exported from KoboToolbox and 
analyzed using R software [9]. Descriptive statistics 
for categorical variables were summarized as frequen-
cies and proportions. The distribution of cholera cases 
was visualized through tables and graphs based on de-
mographic and clinical characteristics. To identify risk 
factors associated with cholera infection, conditional 
logistic regression was employed to calculate unadjust-
ed and adjusted odds ratios with 95% confidence in-
tervals.

Case definition used
Cases and controls were those epidemiologically linked 
to David Ramusho Secondary School and the sur-
rounding Mine Compound in Kabwe district. The 
case definition described a suspected cholera case as 
any person presenting with acute watery diarrhea (≥ 3 
loose stools in 24 hours) with/without vomiting, and 
who is a resident of Mine Compound, Kabwe District, 
on or after 26th March 2025. A Probable cholera case 
was any suspected case with an epidemiological link to 

a confirmed case or an area with ongoing cholera trans-
mission within Mine Compound, Kabwe District, on 
or after 26th March 2025. A confirmed cholera case 
was a suspected case with Vibrio cholerae, confirmed 
by culture and/or PCR, from Mine Compound, Ka-
bwe District, on or after 26th March 2025.

Ethical Considerations
This analysis was based on routine programmatic data 
collected during a public health emergency. It was cov-
ered by the umbrella protocol for the Field Epidemiol-
ogy Training Program that was approved by the Zam-
bian National Health Research Authority (NHRA) in 
2023.

Results

Table 1 shows that cholera cases were predominantly 
aged 11–20 years, with no significant sex difference 
between groups. Cases were significantly more likely 
to rely on unsafe boreholes, use pit latrines, and drink 
untreated water compared to controls (p<0.01). Ed-
ucation level was also associated with infection, with 
fewer cases having a tertiary education (p=0.04). No 
difference was observed in oral cholera vaccine cover-
age between the two groups.
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Fig 1: Factors Associated with Cholera at David Ramusho School in Kabwe District, 19th February to 13th May 
2025 (N=140)
*aOR –Adjusted Odd Ratio

Factors associated with cholera
The adjusted odds ratios (aOR) from the conditional 
logistic regression in figure 1 revealed that reliance on 
unsafe water was associated with more than a threefold 
increase in cholera risk (aOR = 3.20; 95% CI: 1.50–
6.80), while poor sanitation, such as use of pit or no 
latrines, also increased the risk nearly three times (aOR 
= 2.80; 95% CI: 1.30–6.00). Failure to treat drinking 

in 24 hours) with/without vomiting, and who is a resident of Mine Compound, Kabwe District, 
on or after 26th March 2025. A Probable cholera case was any suspected case with an 
epidemiological link to a confirmed case or an area with ongoing cholera transmission within 
Mine Compound, Kabwe District, on or after 26th March 2025. A confirmed cholera case was 
a suspected case with Vibrio cholerae, confirmed by culture and/or PCR, from Mine 
Compound, Kabwe District, on or after 26th March 2025. 
 

Ethical Considerations 

This analysis was based on routine programmatic data collected during a public health 

emergency. It was covered by the umbrella protocol for the Field Epidemiology Training 

Program that was approved by the Zambian National Health Research Authority (NHRA) on 
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Results 
 
Table 1 shows that cholera cases were predominantly aged 11–20 years, with no significant 
sex difference between groups. Cases were significantly more likely to rely on unsafe 
boreholes, use pit latrines, and drink untreated water compared to controls (p<0.01). Education 
level was also associated with infection, with fewer cases having a tertiary education (p=0.04). 
No difference was observed in oral cholera vaccine coverage between the two groups. 
 
Table 1: Demographic Characteristics of Cholera Cases and Controls in Kabwe District, 
March 2025 (N=140) 

Variable Category/Value Cases 
(N=70) 

Controls 
(N=70) 

Total 
(N=140) 

p-
value 

Age Group 1–5 years 
6–10 years 
11–20 years 
21–45 years 
46+ years 

12 (17.1%) 
15 (21.4%) 
25 (35.7%) 
15 (21.4%) 

3 (4.3%) 

8 (11.4%) 
10 (14.3%) 
20 (28.6%) 
25 (35.7%) 
7 (10.0%) 

20 (14.3%) 
25 (17.9%) 
45 (32.1%) 
40 (28.6%) 
10 (7.1%) 

0.34 

Sex Male 
Female 

35 (50.0%) 
35 (50.0%) 

30 (42.9%) 
40 (57.1%) 

65 (46.4%) 
75 (53.6%) 

0.41 

Education No formal 
Primary 
Secondary 
Tertiary 

10 (14.3%) 
15 (21.4%) 
30 (42.9%) 
15 (21.4%) 

5 (7.1%) 
15 (21.4%) 
25 (35.7%) 
25 (35.7%) 

15 (10.7%) 
30 (21.4%) 
55 (39.3%) 
40 (28.6%) 

0.04 

Water Source Piped (Safe) 
Borehole/Unsafe 

30 (42.9%) 
40 (57.1%) 

50 (71.4%) 
20 (28.6%) 

80 (57.1%) 
60 (42.9%) 

<0.01 

Toilet Type Flush toilet 
Pit latrine 
No latrine 

30 (42.9%) 
35 (50.0%) 

5 (7.1%) 

50 (71.4%) 
15 (21.4%) 

5 (7.1%) 

80 (57.1%) 
50 (35.7%) 
10 (7.1%) 

<0.01 

Water 
Treatment 

Boiling/Chlorine 
Untreated 

40 (57.1%) 
30 (42.9%) 

60 (85.7%) 
10 (14.3%) 

100 (71.4%) 
40 (28.6%) 

<0.01 

Received 
OCV* 

Yes 
No 

50 (71.4%) 
20 (28.6%) 

50 (71.4%) 
20 (28.6%) 

100 (71.4%) 
40 (28.6%) 

1.00 

*OCV - Oral Cholera Vaccine

water was the strongest predictor, with affected indi-
viduals being four times more likely to develop cholera 
(aOR = 4.00; 95% CI: 1.70–9.40). In contrast, being 
aged 21–45 years (aOR = 0.50; 95% CI: 0.20–1.20) 
and having tertiary education (aOR = 0.60; 95% CI: 
0.25–1.40) showed a trend toward being protective, 
though these were not statistically significant.
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Epidemic curve for cholera cases recorded 
in Kabwe district from 19th February to 13th 
May 2025

The epidemic curve in Fig. 2 shows a sharp primary 
peak following the index case, indicative of a com-

Fig 2: Epidemic curve for cholera cases recorded in Kabwe district from 19th February to 13th May 2025 (N=140)

mon point-source exposure. A subsequent plateau and 
smaller peaks suggest ongoing person-to-person trans-
mission within the community. The curve illustrates 
the outbreak’s rapid onset and prolonged tail, high-
lighting the challenge of containing secondary spread 
despite initial control measures.

Discussion
This study set out to investigate the cholera outbreak at 
David Ramusho Secondary School and the surround-
ing communities in Kabwe District in order to identify 
the source of infection, assess risk factors, and guide 
effective public health interventions. The investigation 
revealed that the primary risk factors were related to 
water safety and sanitation. Individuals relying on un-
treated and unsafe water sources were over three times 
more likely to develop cholera, a finding consistent 
with other studies in similar settings [5]. Similarly, poor 
sanitation, particularly the use of pit latrines or lack of 
latrines, was a significant contributor, underscoring the 
role of inadequate sanitation infrastructure in transmis-
sion [6]. These findings align with the known fecal-oral 
transmission pathways of Vibrio cholerae through con-
taminated water. Water treatment emerged as the most 
significant protective behavior, underscoring the im-
portance of public health messaging on water boiling 
or chlorination [7]. Although OCV coverage was high, 
it did not show a protective effect, potentially due to 
reasons like strain mismatch, which has been noted in 
other outbreaks [8]. Demographic characteristics such 
as age and education initially appeared protective but 
lost significance in the multivariate model, indicating 

they may act as proxies for underlying behavioral or 
environmental exposures.

These findings are similar to a study conducted in Lu-
saka during the 2017 cholera outbreak, where reliance 
on untreated water and poor sanitation facilities were 
also identified as major risk factors [5]. Comparable 
results were reported in Kenya, where the use of unsafe 
water sources increased cholera risk more than three-
fold [6]. A study in Bangladesh equally demonstrated 
that untreated drinking water and inadequate sanita-
tion infrastructure were the strongest drivers of chol-
era epidemics [7]. These consistencies across multiple 
contexts highlight that the Kabwe outbreak fits within 
a broader global pattern, reinforcing the need for sus-
tainable WASH interventions as a cornerstone of chol-
era prevention and control.

Limitations
This investigation had several limitations that includ-
ed recall bias, which could have affected the accura-
cy of data collected from case interviews, particularly 
concerning histories of food and water consumption. 
Second, contact tracing was incomplete, potentially 
leading to an undercount of secondary cases due to re-



www.znphi.co.zm 12

luctance to report symptoms and losses to follow-up. 
Finally, the extensive environmental contamination, 
characterized by poor sanitation and multiple contam-
inated water sources, complicated efforts to pinpoint a 
single definitive source of infection. 

Public health response and implications
The Kabwe cholera outbreak highlights critical impli-
cations for public health preparedness and response. 
Shortages of IV fluids and oral rehydration salts un-
derscored the importance of pre-positioned medi-
cal supplies and resilient supply chains. Incomplete 
contact tracing and delayed water testing emphasized 
weaknesses in surveillance and laboratory systems, 
limiting timely corrective measures. The identifica-
tion of schools as high-risk transmission sites points to 
the need for targeted WASH interventions, including 
borehole audits and provision of safe water points. Sus-
tained investment in WASH infrastructure, coupled 
with intensified community engagement, is essential 
to break recurrent transmission cycles and strengthen 
future outbreak prevention and control.

Conclusion and Recommendations
The Kabwe cholera outbreak underscores the critical 
role of unsafe water, poor sanitation, and inadequate 
preparedness in sustaining transmission. To prevent 
future outbreaks, it is recommended that households 
adopt water treatment methods such as chlorine and 
boiling, while schools and communities establish ade-
quate handwashing facilities with soap. 
District health authorities should intensify health edu-
cation campaigns to raise awareness about waterborne 
diseases and promote preventive behaviours. The Local 
Council should strengthen waste management systems, 
including safe sewage disposal in high-risk areas, and 
institutionalise routine water quality testing for early 
detection of contamination. Sustained investment in 
WASH infrastructure, community engagement, surge 
staffing, and pre-positioning of cholera supplies is es-
sential to enhance outbreak preparedness and response.
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Abstract 

Introduction:
Konzo is a neglected neurological disease character-
ized by sudden, non-progressive paralysis of the lower 
limbs, commonly linked to chronic consumption of 
cyanogenic cassava combined with protein deficiency. 
Since 2007, sporadic cases have been reported in West-
ern Zambia, with recent clustering in Mutondo zone of 
Nakayembe catchment in Luampa District. This study 
aimed to describe household-level risk factors and pro-
vide a crude prevalence estimate for Konzo in Muton-
do community.

Methods:
We conducted a descriptive cross-sectional household 
survey in Mutondo Zone, a rural community under 
Nakayembe Rural Health Centre in Luampa District. 
Data were collected using a structured questionnaire 
administered electronically via KoboToolbox to 50 
household heads or their next of kin aged 18 years and 
above. Information was obtained on demographic and 
socio-economic characteristics, cassava dependency, 
processing and consumption practices, protein intake, 
and knowledge of Konzo. A suspected Konzo case was 
defined as any individual presenting with symmetric, 
non-progressive paraparesis consistent with the WHO 
case definition. Data were analyzed using R software, 
with categorical variables summarized as frequencies 
and proportions, and continuous variables as medians.

Results:
Of the 50 households surveyed, 32 (64%) were head-
ed by males. Thirty-six percent (36%) of household 

heads had no formal education, and all respondents 
(100%) were engaged in informal employment. Near-
ly all (94%) depended on cassava as their main staple, 
and a quarter (26%) reported inadequate processing 
practices. Protein intake was low, with over 90% con-
suming protein-rich foods less than twice per week. 
While most respondents (94%) had heard of Konzo, 
only 38% recognized its link to cassava or recognised 
preventive measures. Thirty-seven suspected cases of 
Konzo were identified, yielding a crude prevalence of 
about 12% in the surveyed population.

Conclusion:
Konzo remains a significant public health concern in 
Mutondo Community, driven by heavy cassava reli-
ance, poor processing practices, and low dietary pro-
tein intake. Targeted interventions to improve cassava 
processing, diversify food sources, and enhance com-
munity awareness are urgently needed to prevent fur-
ther cases.

Keywords: Konzo, spastic paraparesis, cyanide toxic-
ity, malnutrition, household survey, Zambia

Introduction
Konzo is a severe paralytic disease that predominantly 
affects poor rural populations in Africa (1). The World 
Health Organization defines it as a distinct upper mo-
tor neuron disorder characterized by the sudden onset 
of a symmetric, non-progressive, but permanent paral-
ysis of the legs (2). It is caused by chronic exposure to 
cyanide from inadequately processed bitter cassava and 
worsened by protein deficiency. The disease presents 

Article Two
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with spastic paraparesis, often affecting the legs more 
severely than the arms, and in severe cases may also 
involve blurred vision, speech difficulties, and weak-
ness. Though it resembles other neurological disorders, 
Konzo is distinct in its rapid onset and lack of progres-
sion (3,4). Since it was first identified in 1938, Konzo 
has been reported in several African countries, includ-
ing the Democratic Republic of Congo, Mozambique, 
Tanzania, Cameroon, Angola, and the Central African 
Republic (5-9). 

The prevalence of Konzo is influenced not only by di-
etary practices but also by socio-economic hardships 
such as war, drought, and poverty, which drive cassava 
dependence and unsafe processing practices (1). Glob-
ally, Konzo and other forms of spastic paraparesis occur 
endemically in the Tropics, largely driven by chronic 
malnutrition and dietary reliance on cyanide-produc-
ing staple crops such as bitter cassava, yams, and millet, 
which predispose affected populations to neurotoxicity 
and upper motor neuron damage (10).  In Southern 
Africa, it is more prevalent in the Congo, with an esti-
mated prevalence of between 0.1% and 17% (11). The 
earliest cases of Konzo in Zambia,  were reported in 
Western Province (12), where it is commonly known 
to the locals as “liweyenga”, a Lozi term that means loss 
of voluntary muscle control. To the best of our knowl-
edge, the prevalence of konzo disease in this province 
has not yet been estimated. 

Luampa District, situated in Western Zambia, has 
been recording cases of suspected Konzo disease.  Ac-
cording to disease surveillance reports from the Dis-
trict Health Office (DHO), an increase was observed 
in the number of reported cases of suspected Konzo, 
particularly over the past year 2024 (n =37), making 
it a significant public health concern in the district. 
This rise was notable in the Nakayembe health center 
catchment area, where most cases (n = 26) were report-
ed during that period. Mutondo health zone, situated 
within Nakayembe, accounted for 54% (n=14) in that 
year alone. Between January and July of 2025, 15 cas-
es were reported in the District. Although no reliable 
prevalence estimates exist for Luampa, documented 
risk factors, including high cassava dependency, poor 
processing methods, low protein intake, and poverty 
(12-14), are well established in this community. Build-
ing on earlier observations, this study was undertaken 
to estimate the prevalence and explore the demograph-
ic, nutritional, and behavioral characteristics that drive 
Konzo in a localized setting of Luampa District.

Methods

Study Design
We conducted a descriptive cross-sectional study to as-
sess household characteristics and knowledge of Konzo 
disease, as well as to identify suspected Konzo cases in 
Mutondo Zone, Luampa District, Western Zambia. 
Data were collected through household surveys using 
a structured questionnaire.

Study Setting
The study was conducted in Mutondo Zone, a remote 
community served by Nakayembe Rural Health Cen-
tre in Luampa District, Western Province of Zambia. 
The zone comprises eight villages, where subsistence 
farming is the main source of livelihood. Households 
rely heavily on cassava as a staple food and on unsafe 
surface water sources, and generally experience poor 
sanitation conditions. Mutondo Zone was purposively 
selected due to the high burden of Konzo cases report-
ed by the District Health Office (DHO) between 2024 
and 2025.

Study Population and Sampling
The study population comprised household heads re-
siding in Mutondo Zone. From the eight villages in the 
zone, four villages were randomly selected for inclu-
sion. A total of 50 household heads were targeted for 
interviews. Eligible respondents were household heads 
or, in their absence, their next of kin, aged 18 years 
or older, who had resided in the zone and provided 
informed consent. Households without an available 
respondent or those unwilling to participate were ex-
cluded from the survey.

Data Collection
Data were collected using a structured questionnaire 
administered electronically via KoboToolbox through 
face-to-face interviews with respondents. Information 
gathered included the age, sex, education level, reli-
gion, and employment status of household heads. In 
addition, data were collected on cassava dependency, 
cassava processing and consumption practices, protein 
intake, and knowledge of Konzo disease. Demographic 
and clinical data were also obtained for all suspected 
Konzo cases reported within each household.

Case Definition
A suspected case of Konzo was defined as an individ-
ual residing in a surveyed household who presented 
with symmetric, non-progressive paraparesis, consist-
ent with the World Health Organization (WHO) case 
definition of Konzo (2).



www.znphi.co.zm 15

Data Analysis
Data were exported from KoboToolbox and analyzed 
using R statistical software. Descriptive statistics were 
applied to summarize the data. Categorical variables 
were presented as frequencies and proportions, while 
continuous variables were summarized as medians.
To estimate the crude prevalence of Konzo in Muton-
do Zone, the total number of suspected cases identified 
during the survey was divided by the estimated total 
number of individuals represented in the surveyed 
households. Assuming an average household size of six 
and a population of approximately 800–1,000 people, 
the 50 surveyed households (about 300 individuals) 
represented roughly one-third of the community. This 
descriptive estimate provided a preliminary under-
standing of Konzo occurrence in the study area.

Ethical considerations
This analysis was based on routine programmatic data 
collected during a public health emergency. It was cov-

ered by the umbrella protocol for the Field Epidemiol-
ogy Training Program that was approved by the Zam-
bian National Health Research Authority (NHRA) in 
2023.
Results

1. Household-level
Demographic characteristics at the 
household level

The median household size was six members per 
household, with a median of three children under age 
10 and one woman aged 15–44 per household. Male 
household heads (HH) made up 64% of the surveyed 
households, and the median age of household heads 
was 36 years. The majority (74%) had lived in the area 
for over 10 years, 60% had attained primary education, 
and all were engaged in informal employment. Christi-
anity was the only reported religion (Table 1).

Results 

1. Household-level 

Demographic characteristics at the household level 

The median household size was six members per household, with a median of three children 
under age 10 and one woman aged 15–44 per household. Male household heads (HH) made up 
64% of the surveyed households, and the median age of household heads was 36 years. The 
majority (74%) had lived in the area for over 10 years, 60% had attained primary education, 
and all were engaged in informal employment. Christianity was the only reported religion 
(Table 1). 

Table 1: Demographic characteristics of households and household heads in Mutondo 

community, Luampa, Zambia, August 2025 (N=50) 

Characteristics Median (IQR*) 
Household characteristics  
Household members 6 (5, 8)  
Children <10 years 3 (2, 3)  
Women aged 15 - 44 1 (1, 2)  
Median age (H-Heads) 36 (27, 51)  
Characteristics of H-
Heads 

Number (%) 

Gender of H-Head  
Female 18 (36) 
Male 32 (64) 

Years lived  
1–4 years 5 (10) 
5–9 years 8 (16) 
10+ years 37 (74) 

Level of Education  
No formal education 18 (36) 
Primary 30 (60) 
Secondary 2 (4.0)  
Tertiary 0(0) 

Type of employment  
Informal employment 50 (100)  
formal employment 0 (0) 

Religion  
Christian 50 (100)  
Other 0(0) 

                                                *IQR – Interquartile Range 
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Dietary and nutritional characteristics at the 
household level

A cassava-based diet was predominant in 94% of 
households, with soaking being the main processing 

method (98%). Most households (86%) lacked access 
to clean water for processing. Protein intake was low, 
with 92% consuming protein-rich foods only once or 
twice per week, mainly beans (Table 2).

Dietary and nutritional characteristics at the household level 

A cassava-based diet was predominant in 94% of households, with soaking being the main 
processing method (98%). Most households (86%) lacked access to clean water for processing. 
Protein intake was low, with 92% consuming protein-rich foods only once or twice per week, 
mainly beans (Table 2). 

Table 2: Dietary and Nutritional Practices at the Household-Level in Mutondo Community, 
2025 (N=50) 

 

                                                              *Categorical variable = n(Percentage) 

Knowledge of Konzo disease at the household level 

Most (94%) household heads had heard about Konzo, which they commonly referred to as 
“liweyenga”. The majority (56%) reported that they did not know the cause of Konzo disease, 
while the rest reported cassava poisoning (38%) and spiritual causes such as witchcraft (6%). 

Characteristic Number (%) 
Cassava-dominated diet  

No 3 (6.0)  
Yes 47 (94) 

Weekly cassava intake  
Few (1–2 meals) 1 (2) 
Moderate (3–5 meals) 2 (4) 
Most (6+ meals) 47 (94) 

Preferred method of processing  
Other 1 (2.0)  
Soaking 49 (98) 

Soaking period  
1–2 days 13 (26) 
3–4 days 17 (34) 
5+ days 20 (40) 

 
Access to clean water 
(Cooking/Drinking) 

 

No 43 (86) 
Yes 7 (14) 

Weekly protein intake  
Few (1–2 meals) 46 (92) 
Moderate (3–5 meals) 4 (8.0) 

Type of protein  
Beans only 14 (28) 
Beans & Fish 3 (6.0)  
Beans, Fish, & Meat 1 (2.0)  
Eggs only 1 (2.0)  
Fish & Other 1 (2.0)  
Other 30 (60) 

Knowledge of Konzo disease at the 
household level

Most (94%) household heads had heard about Konzo, 
which they commonly referred to as “liweyenga”. The 
majority (56%) reported that they did not know the 

cause of Konzo disease, while the rest reported cassava 
poisoning (38%) and spiritual causes such as witchcraft 
(6%). Only 38% of the respondents indicated proper 
cassava processing as a way of preventing Konzo (Table 
3).
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2. Case-level
Demographic and clinical characteristics of 
suspected Konzo cases

A total of 37 suspected Konzo cases were identified 

Clinical profile for suspected Konzo cases

Ankle clonus and generalized weakness were two of 
the most frequently reported clinical symptoms, with 

Only 38% of the respondents indicated proper cassava processing as a way of preventing 
Konzo (Table 3). 

Table 3: Head of Household Knowledge Assessment on Konzo Disease in Mutondo 
Community,2025 (N = 50) 

Knowledge area Number (%)  
Heard about Konzo  

No 3 (6.0)  
Yes 47 (94) 

Cause of Konzo  
Cyanide from cassava 19 (38) 
Spiritual/witchcraft 3 (6.0)  
Don't know 28 (56) 

How to prevent Konzo  
Proper processing 19 (38) 
Stop eating cassava 4 (8.0)  
Other 1 (2.0)  
Don't know 26 (52) 

 

2. Case-level 

Demographic and clinical characteristics of suspected Konzo cases 

A total of 37 suspected Konzo cases were identified across 17 households, with a slight female 
predominance (54%) and a median age of 8 years. Nearly half (49%) developed symptoms in 
2025, and most (59%) remained symptomatic at the time of the survey, while 35% had 
recovered and 5% had died (Table 4). 

Table 4: Demographic and clinical characteristics of 37 suspected Konzo cases in Mutondo 
zone, Luampa District, Zambia, 2025 (N = 37) 

Characteristic Number (%) 
Median age [media (IQR*)] 8 (6, 17)  
Gender  

Female 20 (54) 
Male 17 (46) 

Year of Onset  
2023 or before 14 (38) 
2024 5 (14) 
2025 18 (49) 

Outcome  
Alive - Recovered 13 (35) 
Alive - Sick 22 (59) 
Deceased 2 (5.4)  

                                    *IQR – Interquartile Range 

Only 38% of the respondents indicated proper cassava processing as a way of preventing 
Konzo (Table 3). 

Table 3: Head of Household Knowledge Assessment on Konzo Disease in Mutondo 
Community,2025 (N = 50) 

Knowledge area Number (%)  
Heard about Konzo  

No 3 (6.0)  
Yes 47 (94) 

Cause of Konzo  
Cyanide from cassava 19 (38) 
Spiritual/witchcraft 3 (6.0)  
Don't know 28 (56) 

How to prevent Konzo  
Proper processing 19 (38) 
Stop eating cassava 4 (8.0)  
Other 1 (2.0)  
Don't know 26 (52) 

 

2. Case-level 

Demographic and clinical characteristics of suspected Konzo cases 

A total of 37 suspected Konzo cases were identified across 17 households, with a slight female 
predominance (54%) and a median age of 8 years. Nearly half (49%) developed symptoms in 
2025, and most (59%) remained symptomatic at the time of the survey, while 35% had 
recovered and 5% had died (Table 4). 

Table 4: Demographic and clinical characteristics of 37 suspected Konzo cases in Mutondo 
zone, Luampa District, Zambia, 2025 (N = 37) 

Characteristic Number (%) 
Median age [media (IQR*)] 8 (6, 17)  
Gender  

Female 20 (54) 
Male 17 (46) 

Year of Onset  
2023 or before 14 (38) 
2024 5 (14) 
2025 18 (49) 

Outcome  
Alive - Recovered 13 (35) 
Alive - Sick 22 (59) 
Deceased 2 (5.4)  

                                    *IQR – Interquartile Range 

across 17 households, with a slight female predomi-
nance (54%) and a median age of 8 years. Nearly half 
(49%) developed symptoms in 2025, and most (59%) 
remained symptomatic at the time of the survey, while 
35% had recovered and 5% had died (Table 4).

each occurring in 46% of cases (Fig. 1). Other self-re-
ported symptoms included impaired gait and disabili-
ty to walk (Not shown). 



www.znphi.co.zm 18

Figure 1: Reported symptoms from 37 Konzo cases in Mutondo Community, 2025 (N = 37)

Estimation of the prevalence of suspected 
Konzo cases in Mutondo Community

From the 50 surveyed households, a total of 37 indi-
viduals met the symptom-based criteria for suspected 
Konzo. Given an estimated population of 800–1,000 
people in Mutondo zone and an average household 
size of six, the surveyed households represented rough-
ly one-third of the community. This corresponds to 
a crude prevalence of approximately 12% among the 
surveyed population. 

Discussion
This survey, conducted in the Mutondo zone, describes 
household and community vulnerabilities that predis-
pose to Konzo in Luampa District. It demonstrates 
that the persistence of Konzo reflects overlapping vul-
nerabilities driven by food insecurity, inadequate cassa-
va processing, and poor nutritional conditions, which 
could also be attributed to poor socio-economic condi-
tions, though not assessed in this study (6,15,16). Our 
study found that households were largely dependent 
on poorly processed cassava as their staple food, with 
limited access to protein-rich alternatives. The inter-
play of these conditions, coupled with the reported low 
education levels, could provide circumstances that fa-
cilitate the prevalence of Konzo, aligning with patterns 
observed in previous outbreaks in Central and South-
ern Africa (5,7,8).

Most households were male-headed with low levels of 

formal education and employment. These factors likely 
reduce opportunities for dietary diversity and resilience 
against food insecurity, making communities more 
dependent on cassava as the primary staple. The per-
sistence of such structural vulnerabilities explains the 
clustering of Konzo cases in Mutondo and mirrors ob-
servations from other affected countries, where poverty 
and low literacy are correlated with Konzo outbreaks 
(5,6,17).

Nearly all surveyed households relied on cassava as their 
primary food source, consuming it daily. Importantly, 
a significant proportion of households reported short-
ened soaking times, which compromises detoxification 
and leaves residual cyanide in the food chain. This 
pattern of reliance on cassava combined with inade-
quate processing practices aligns with prior outbreak 
investigations in the Democratic Republic of Congo 
and Mozambique, where food insecurity and resource 
constraints compelled households to cut corners in cas-
sava preparation.

Protein intake was observed to be low, with most 
households consuming protein-rich foods only once 
or twice weekly. Since sulfur-containing amino acids 
are required to detoxify cyanide, this deficiency height-
ens susceptibility to Konzo (18). Our study findings 
align with prior nutritional studies that describe Konzo 
as both a toxicological and nutritional disease (5,18). 
Addressing protein access challenges through the pro-
motion of livestock, fish farming, or legumes remains 
critical for ensuring an optimal mix of nutrients, there-
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by reducing the risk that comes with relying on cassava 
consumption.

Although nearly all respondents were aware of Kon-
zo, only a minority linked it to cassava consumption 
or recognized safe processing practices as preventive 
measures. This gap between general awareness and spe-
cific knowledge reflects a critical barrier to behavioral 
change and underscores the need for community edu-
cation that translates awareness into safe food practices 
(17).

According to our results, most cases occurred in chil-
dren and women, consistent with the literature, which 
highlights these groups as being disproportionately af-
fected. Previous studies show that children are more 
vulnerable due to dietary exposure relative to body 
weight (9), while women often bear the responsibility 
for cassava processing and food preparation (13). The 
long-term disability observed among young victims 
also has serious socio-economic consequences for af-
fected households.

However, the study also raises important diagnos-
tic considerations. Konzo is defined as a permanent, 
non-progressive neurological condition, yet some re-
ported cases in Mutondo were described as having “re-
covered.” This discrepancy suggests possible misclassi-
fication, likely due to reliance on self-reported histories 
from household heads without clinical verification. 
In a community with poor access to healthcare, it is 
possible that other neurological conditions, such as 
acute flaccid paralysis, nutritional neuropathy, post-in-
fectious paralysis, or Guillain–Barré syndrome, were 
mistakenly reported as Konzo (3,4,19). While the risk 
environment aligns strongly with classical Konzo de-
terminants, the absence of confirmatory neurological 
examinations or laboratory tests (e.g., blood cyanide or 
thiocyanate levels) limits diagnostic certainty.

The observed crude prevalence of approximately 12% 
among surveyed households indicates a substantial 
burden of suspected Konzo in Mutondo. This esti-
mate aligns with prevalence ranges reported in other 
endemic regions such as the Democratic Republic of 
Congo (11), underscoring the persistent vulnerability 
of affected communities. Epidemiologically, this sug-
gests that Konzo remains an endemic nutritional neu-
rotoxic disorder in Luampa District, reflecting chronic 
dietary exposure and socioeconomic deprivation. From 
a public health perspective, such a high prevalence calls 
for urgent nutritional surveillance, community sensi-
tization on cassava processing, and strengthened dis-

trict-level monitoring systems. While this figure pro-
vides a preliminary indication of the disease burden in 
the area, it should be interpreted with caution, given 
the small sample size and the absence of clinical or lab-
oratory confirmation.

Overall, the study highlights Mutondo as a high-risk 
setting for Konzo, shaped by cassava dependence, in-
adequate processing, protein deficiency, and limited 
actionable knowledge. At the same time, it underscores 
the need for more rigorous epidemiological investi-
gations with clinical and laboratory confirmation to 
strengthen the evidence base for surveillance and inter-
vention strategies.

Strengths and Limitations
Our study provides rare, community-based evidence 
on Konzo disease from a rural, underrepresented set-
ting in Zambia, contributing novel insights into its 
nutritional and socio-economic determinants. Con-
ducted in a hard-to-reach area, the study captures re-
al-world conditions that shape disease vulnerability. 
However, several limitations should be noted includ-
ing the lack of a comprehensive socio-economic assess-
ment that incorporates poverty and income levels of 
the households The expanded case definition, which 
included individuals with sudden lower-limb paralysis 
or neuropathic symptoms beyond classical Konzo, may 
have introduced misclassification bias. The absence of 
laboratory confirmation, such as blood cyanide testing, 
limited diagnostic precision, while reliance on house-
hold head reports could have led to recall or reporting 
bias. Furthermore, the small sample size of 50 house-
holds from a single zone constrains the generalizability 
of findings and limits the statistical strength of conclu-
sions, making these results primarily exploratory rather 
than inferential.

 Conclusion and Recommendations
The findings of this study indicate that Konzo remains 
a public health concern in Mutondo, primarily driven 
by cassava dependence, inadequate processing practic-
es, limited access to clean water, and low protein in-
take. Despite high awareness, few households under-
stood the connection between the disease and cassava, 
or its prevention.

Addressing Konzo in Luampa requires a coordinated, 
community-based approach. The District Health Of-
fice should strengthen diagnostic capacity, establish lo-
cal surveillance systems, and promote safe cassava pro-
cessing through partnerships with stakeholders such 
as the United Nations Children’s Emergency Fund 



(UNICEF) and the Churches Health Association of 
Zambia (CHAZ). Improving food security and access 
to protein through small livestock, fish farming, and 
legumes is also essential.

Health education using local languages and communi-
ty structures, such as Neighbourhood Health Commit-
tees, schools, and churches, should reinforce practical 
prevention messages. Together, these measures can re-
duce Konzo risk and enhance community resilience.
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Article Three

Abstract

Background: Cholera remains a recurring public 
health emergency in Zambia, particularly in lakeshore 
and border districts, where inadequate water, sanita-
tion, and hygiene (WASH) infrastructure increases the 
risk of transmission. In August 2025, an outbreak that 
started in Mpulungu District spread to Nsama and 
Mbala, triggering the activation of Zambia’s integrated 
outbreak response frameworks. This paper outlines the 
outbreak’s epidemiological progression and evaluates 
implementation, challenges, and lessons learned from 
the integrated multi-pillar response in these high-risk, 
hard-to-reach settings.

Methods: We conducted a descriptive analysis of the 
response from August 5 to September 24, 2025, us-
ing surveillance line lists, laboratory registers, situation 
reports, and partner activity records. The analysis fo-
cused on how the 7-1-7 framework, Incident Manage-
ment System (IMS), Case Area Targeted Interventions 
(CATI), risk communication and community engage-
ment (RCCE), WASH/IPC measures, and Oral Chol-
era Vaccination (OCV) preparedness were operational-
ized within a multi-pillar coordination structure.

Results: By September 24, 2025, there were 239 chol-
era cases and two deaths (case fatality rate of 0.8%) 
reported across the three districts. Early detection and 
quick IMS activation met the 7-1-7 timeliness targets. 

CATI allowed rapid containment of emerging clusters 
through household disinfection and contact tracing, 
while WASH and RCCE efforts reached over 58,000 
people. Preparatory OCV micro-planning was com-
pleted in Mpulungu and Nsama

However, implementation faced several challenges, in-
cluding transport and fuel shortages, limited trained 
personnel, weak real-time data systems, and a shortage 
of multilingual RCCE materials in remote areas.

Conclusions: The 2025 outbreak demonstrated the 
effectiveness of Zambia’s integrated, multi-pillar chol-
era response. Enhancing decentralized rapid-response 
capabilities, investing in digital surveillance and mul-
tilingual communication, and improving cross-border 
coordination for CATI and OCV campaigns will be 
essential to maintain progress toward cholera elimina-
tion.

Keywords: Cholera, Zambia, Outbreak response, 
WASH, 7-1-7 Framework, Case Area Targeted Inter-
ventions, Oral Cholera Vaccination.

Introduction

Cholera remains a major global public health threat, 
with an estimated 1.3–4.0 million cases and 21,000–
143,000 deaths each year (1). Although largely pre-
ventable through proper water, sanitation, and hygiene 
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(WASH), ongoing transmission reflects underlying 
social inequalities. Systematic reviews indicate that 
WASH factors have a strong influence on cholera risk 
and that properly implemented WASH measures effec-
tively reduce transmission (2,3). In sub-Saharan Africa, 
recurrent outbreaks are persistent and predictable, with 
high-risk areas marked by weak WASH infrastructure 
and rapid, often unplanned urban growth. (4,5). Fur-
thermore, hydro-climatic factors, including floods and 
droughts, influence seasonal patterns and increase risk 
(6,7). Additionally, cross-border movement of popula-
tions further spreads the disease and complicates con-
trol efforts along international routes (8). These com-
bined factors strain health systems and delay effective 
responses, even when technical guidance exists (5,6).
 
In August 2025, the Africa CDC and WHO launched 
the Continental Cholera Response Plan (9) during an 
event in Lusaka, Zambia. Driven by the African Un-
ion (AU) and championed by President Hakainde Hi-
chilema, this initiative seeks to eradicate cholera across 
Africa by 2030. It focuses on coordinated surveillance, 
swift response, broader vaccination efforts, and im-
proved WASH systems. The plan will be implement-
ed by a joint Incident Management Support Team 
(IMST) and signifies a renewed continental commit-
ment to unified, cross-border strategies aimed at elim-
inating cholera.

Zambia has experienced cholera outbreaks since the 
late 1970s, with the first documented epidemic record-
ed in 1977 (10). Large-scale epidemics have recurred 
periodically, often affecting densely populated peri-ur-
ban settlements in Lusaka and the Copperbelt (Hosea 
et al., 2008; Zambia’s Battle Against Cholera, 2023).

In recent decades, more than 30 outbreaks have been 
documented nationwide (11). Particularly, lakeshore 
and border districts such as Mpulungu, Nsama, and 
Mbala are increasingly recognized as high-risk zones 
due to long-standing deficits in safe water supply, re-
liance on unprotected water sources, and cross-border 
population movement associated with fishing, trade, 
and seasonal migration (12,13). These ecological, in-
frastructural, and mobility-related risk factors create 
favourable conditions for both the introduction of Vi-
brio cholerae and sustained local transmission.

To respond to cholera outbreaks in Zambia’s most vul-
nerable districts, the Zambia National Public Health 
Institute, whose mandate is to safeguard public health 
security, adopts globally endorsed response frameworks 
that Rapid Response Teams (RRT) utilize, namely: the 

7-1-7 target for outbreak response timeliness (disease 
detection within seven days of occurrence, notification 
or reporting within a day, and response with seven days 
of notification)  (14); Incident Management Systems 
(IMS) to organize coordination; Case Area Targeted 
Interventions (CATI) for targeted cluster contain-
ment (15); and Oral Cholera Vaccination (OCV) to 
reduce community susceptibility. These strategies are 
complemented by surveillance, WASH as part of Infec-
tion Prevention and Control (IPC), case management, 
and risk communication and community engagement 
(RCCE). However, there is a scarcity of detailed de-
scriptions of how these frameworks work together in 
remote lakeshore and border areas. The 2025 cholera 
outbreak in Zambia presents a critical opportunity 
to document early lessons from Zambia’s response in 
hard-to-reach settings. 

On August 5, 2025, a Tanzanian national presented 
at Chipwa Rural Health Centre in Mpulungu with 
severe watery diarrhea. Rapid diagnostic testing con-
firmed the presence of cholera, and epidemiological 
tracing linked the index case to a cross-border move-
ment along Lake Tanganyika. By late September, the 
transmission had spread to Nsama, Mbala, and Senga 
Hill districts, necessitating a multi-level deployment of 
interventions. This study, therefore, aims to: (1) out-
line the outbreak’s epidemiological progression and 
(2) evaluate implementation, challenges, and lessons 
learned from the integrated multi-pillar response in 
these high-risk, hard-to-reach settings.

Methods
Study design and setting

This descriptive programmatic analysis examined 
Zambia’s integrated cholera response to the 2025 out-
break in Mpulungu, Nsama, and Mbala districts of 
the Northern Province. These districts, situated along 
the southern shores of Lake Tanganyika, represent a 
high-risk cholera corridor characterized by fishing ac-
tivities, unprotected water sources, limited sanitation 
infrastructure, and frequent cross-border population 
movement with Tanzania. The analysis covered August 
5–September 24, 2025, from the index cholera case de-
tection to the latest consolidated situation report (latest 
consolidated situation report).

Data sources and integration
The study utilized routine programmatic data collected 
during the 2025 cholera outbreak response in Zambia’s 
Northern Province. We extracted key epidemiological 
information from daily case line lists and laboratory reg-
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isters. Additionally, reports from essential pillars such 
as surveillance, RCCE, WASH, case management, and 
OCV provided operational insights into interventions 
that contributed to this paper. Moreover, situation re-
ports delivered consolidated analyses and updates on 
the response. These quantitative data and debriefs with 
district health teams, rapid response teams (RRTs), 
and community-based volunteers (CBVs) were sup-
plemented with qualitative insights from after-action 
reviews, enriching the evaluation with field experiences 
and lessons learned.

Conceptual and analytical frameworks
The overall response was broadly structured under two 
governance frameworks: the 7-1-7 epidemic timeliness 
target (14,16) and the IMS, an operational delivery 
model driven by the CATI framework (15). Below, 
we highlight the response models and structures that 
characterised ZNPHI and MoH’s response to the 2025 
cholera outbreak in Northern province.

Governance and coordination frameworks
The 7-1-7 target set a performance benchmark for 
timeliness, aiming to identify the outbreak within sev-
en days of emergence, notify and investigate within 
one day, and execute an effective multisectoral response 
within the following seven days. The IMS maintained 
structured coordination among district, provincial, 
and national levels, guiding resource mobilization, 
partner collaboration, and the flow of reporting. Daily 
IMS meetings at the district level synchronized tech-
nical activities and informed provincial and national 
decision-making.

CATI as the operational delivery model
The CATI approach served as the core framework guid-
ing the integrated outbreak response. Once a suspect-
ed or confirmed cholera case was identified, response 
teams rapidly deployed a coordinated package within 
a defined radius of about 20–30 households (100–150 
people). This included active case finding and con-
tact tracing, rapid WASH and IPC measures such as 
household and water source disinfection, immediate 
case management through referrals and oral rehydra-
tion points, and targeted RCCE activities on hygiene 
and care-seeking. Delivering these interventions with-
in 24–48 hours ensured that surveillance, case man-
agement, WASH/IPC, and RCCE were implemented 
synergistically to contain transmission quickly and ef-
fectively.

Technical pillars implemented through CATI
Within the CATI framework, we deployed all tech-

nical pillars in a coordinated and targeted manner to 
strengthen outbreak control. We enhanced surveillance 
and laboratory diagnostics by line-listing every suspect-
ed case, conducting rapid diagnostic tests and confirm-
atory cultures, and transmitting daily updates through 
the electronic IDSR platform. We strengthened case 
management by establishing cholera treatment centres 
in Mpulungu Urban and Chipwa, setting up oral rehy-
dration points in high-incidence areas, training clini-
cians on WHO treatment protocols, and pre-position-
ing essential supplies such as IV fluids, antibiotics, and 
oral rehydration salts.

We implemented WASH and IPC interventions that 
included household chlorination, water-source disin-
fection, installation of latrines and handwashing sta-
tions, and safe burial practices to reduce environmen-
tal transmission risks. We intensified RCCE efforts 
through door-to-door sensitization, radio and public 
announcements of key messages, and engagement with 
traditional and faith leaders to improve community 
awareness and promote early care-seeking behavior. Fi-
nally, we advanced OCV preparedness by completing 
detailed microplanning and cold-chain assessments, in 
close collaboration with WHO and UNICEF, to en-
sure readiness for vaccine deployment once doses be-
came available. Through these combined efforts, we 
ensured that each technical pillar directly contributed 
to rapid containment and the integrated delivery of in-
terventions at the community level.

Data management and analysis
We established a structured, multi-tiered data manage-
ment system to provide timely, accurate, and actiona-
ble information during the outbreak response. Quanti-
tative data were mainly gathered through the electronic 
Integrated Disease Surveillance and Response (eIDSR) 
platform, which served as the primary reporting system 
for daily case notifications from health facilities. Dis-
trict IMS teams compiled and verified this data before 
submitting it to the provincial IMS for consolidation. 
The eIDSR dashboard was then used to produce re-
al-time epidemiological outputs, including epidemic 
curves, trend tables, and geographic distribution sum-
maries, supporting rapid decision-making and resource 
allocation.

To enhance routine surveillance, field teams used Kobo 
Collect to map transmission clusters and visualize spa-
tial trends through epidemiological maps (epi-maps), 
improving the geographic accuracy of interventions. 
Additionally, community-based volunteers (CBVs) 
gathered qualitative data through debriefs and field 
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Figure 1: Epidemiological characteristics of the 2025 cholera outbreak in Northern Province, Zambia (5 August–23 
September 2025). Note: the date format is m/d/y.

reports, offering valuable insights into community be-
haviors, perceptions, and barriers to intervention up-
take. These qualitative findings were combined with 
quantitative surveillance data to improve interpretation 
and support adaptive response strategies. This integrat-
ed data system, integrating real-time reporting, geo-
spatial mapping, and field-level intelligence, provided 
a comprehensive understanding of outbreak dynamics 
and supported evidence-based decision-making at all 
levels of the response.

Ethical considerations
This analysis was based on routine programmatic data 
collected during a public health emergency. It was cov-

ered by the umbrella protocol of the Field Epidemiol-
ogy Training Program that was approved by the Zam-
bian National Health Research Authority (NHRA) in  
2023.

Results
Epidemiological overview

From August 5 to September 23, 2025, a total of 239 
cholera cases and two deaths (case fatality rate = 0.8%) 
were reported across Mpulungu, Nsama, and Mbala 
Districts. Figure 1 shows an early peak in mid-August, 
corresponding to increased community transmission in 
lakeshore fishing camps and peri-urban Mpulungu. 

Furthermore, the spatial distribution in Mpulungu 
District indicated strong clustering along the Lake 
Tanganyika corridor, suggestive of an association of 
cross-border and fish trade movements with cholera 
spread, particularly in Mpulungu. Figure 2 illustrates 
a map of the cholera case distribution in Mpulungu 
along the Tanganyika lakeshore.
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Figure 2: Map of the cholera case distribution in Mpulungu along the Tanganyika lakeshore

Figure 3: The 7-1-7 Framework implementation during the rapid response to the cholera outbreak in Mpulungu, 
Northern Province, in August 2025.

Timeliness of detection and response (7-1-7 
Framework)

Detection and notification occurred within 48 hours 
of the index case, and an integrated response was oper-
ational within five days, meeting the 7-1-7 benchmark. 
Overall, Figure 3 shows the evaluation of the 7-1-7 
response framework’s successful implementation and 
some of the bottlenecks experienced during ZNPHI 

and MoH’s rapid response in Mpulungu. Prompt ini-
tiation of surveillance, case management, and WASH 
interventions helped control early transmission of the 
disease. However, expanding efforts to remote fishing 
camps revealed logistical challenges, including delays 
in RRT deployment due to poor road access and fuel 
shortages, as well as communication gaps that affected 
data flow from peripheral facilities. 
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Figure 4: Integrated coordination and delivery structure for cholera outbreak response in Northern Province, Zambia, 
2025

Coordination and multi-level governance 
through the IMS

The IMS facilitated coordination across district, pro-
vincial, and national levels. Daily district IMS meet-
ings synchronized activities among technical pillars, 
while the provincial IMS provided surge staffing and 
laboratory oversight. The national IMS supported 
partner alignment and resource mobilization. Howev-

Implementation of CATI as the operational 
framework

CATI functioned as the central operational delivery 
model, integrating surveillance, WASH/IPC, case 
management, RCCE, and OCV readiness within spec-
ified outbreak zones. Response teams reached affected 
households within 24-48 hours of case confirmation, 

er, staff turnover, delayed financial disbursements, and 
limited transport capacity hindered the simultaneous 
deployment of CATI across multiple hotspots. Figure 
4 illustrates the organization of technical response pil-
lars using the CATI operational framework, which is 
coordinated through district, provincial, and national 
IMS to ensure multi-sectoral integration and a timely 
response.

performing contact tracing, household disinfection, 
and point-of-use chlorination. Table 1 highlights key 
CATI performance indicators. CATI quickly contained 
clusters in Mpulungu Urban but was less consistent in 
some lakeshore areas within Mpulungu, Nsama, and 
Mbala, where terrain and transportation issues slowed 
down geographic coverage.

Figure 5: Integrated coordination and delivery structure for cholera outbreak response in 

Northern Province, Zambia, 2025. 

Implementation of CATI as the operational framework 

CATI functioned as the central operational delivery model, integrating surveillance, 
WASH/IPC, case management, RCCE, and OCV readiness within specified outbreak zones. 
Response teams reached affected households within 24–48 hours of case confirmation, 
performing contact tracing, household disinfection, and point-of-use chlorination. Table 1 
highlights key CATI performance indicators. CATI quickly contained clusters in Mpulungu 
Urban but was less consistent in some lakeshore areas within Mpulungu, Nsama, and Mbala, 
where terrain and transportation issues slowed down geographic coverage. 

Table 1: Implementation performance of Case Area Targeted Interventions (CATI) for 
cholera in Northern Province from August to September 2025 

District Clusters 
investigated 

Median time to 
response (hrs) 

Households 
disinfected 

Clusters contained 
within 14 days (%) 

Mpulungu 17 8 231 88.2 

Nsama 9 10 146 77.8 

Mbala 6 12 88 66.7 
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Surveillance and laboratory findings

Enhanced surveillance improved case detection and 
timeliness of reporting. Health facilities conducted 
RDT screening and stool culture confirmation at the 
provincial level, while community-based volunteers 
facilitated active case finding and contact follow-up. 
As summarized in Table 1, daily reporting through 
the eIDSR platform enhanced data completeness, al-
though weak internet connectivity in lakeshore health 
posts led to under-reporting and occasional backlogs.

Case management outcomes

Some CTCs and multiple ORPs were strategically set 
up across the affected districts. Clinical management 
was conducted in accordance with WHO guidelines, 

supported by refresher training and partner-provided 
emergency kits. The overall CFR stayed below 1%, 
indicating effective early treatment. However, limited 
inpatient capacity in rural facilities and delayed refer-
rals during heavy rains hindered the speed of care es-
calation.

WASH and IPC interventions

District WASH teams carried out household chlorin-
ation, disinfected latrines, and installed temporary 
handwashing stations at schools and markets, as shown 
in Table 2. Burial teams were trained and deployed to 
conduct safe and respectful burials. Although there was 
extensive coverage in Mpulungu, shortages of chlorine 
supply and difficult terrain limited the consistency of 
interventions in lakeshore communities.

Surveillance and laboratory findings 

Enhanced surveillance improved case detection and timeliness of reporting. Health facilities 

conducted RDT screening and stool culture confirmation at the provincial level, while 

community-based volunteers facilitated active case finding and contact follow-up. As 

summarized in Table 1, daily reporting through the eIDSR platform enhanced data 

completeness, although weak internet connectivity in lakeshore health posts led to under-

reporting and occasional backlogs. 

Case management outcomes 

Some CTCs and multiple ORPs were strategically set up across the affected districts. Clinical 

management was conducted in accordance with WHO guidelines, supported by refresher 

training and partner-provided emergency kits. The overall CFR stayed below 1%, indicating 

effective early treatment. However, limited inpatient capacity in rural facilities and delayed 

referrals during heavy rains hindered the speed of care escalation. 

WASH and IPC interventions 

District WASH teams carried out household chlorination, disinfected latrines, and installed 

temporary handwashing stations at schools and markets, as shown in Table 2. Burial teams 

were trained and deployed to conduct safe and respectful burials. Although there was extensive 

coverage in Mpulungu, shortages of chlorine supply and difficult terrain limited the consistency 

of interventions in lakeshore communities. 

Table 2: Summary of Water, Sanitation and Hygiene (WASH) and Infection Prevention and 
Control (IPC) interventions implemented during the 2025 cholera outbreak, Northern 
Province, Zambia 

Intervention Indicator Total 
achieved 

Remarks 

Water safety Public water points 
chlorinated 

85 ≥0.5 mg/L* residual 
chlorine maintained 

Sanitation Temporary latrines 
installed 

42 Focused on fishing camps 

Hygiene 
promotion 

Handwashing stations 
established 

57 Schools and markets 
targeted 

*mg/l - Milligrams per litre

RCCE activities
RCCE interventions reached a wide community au-
dience by utilizing schools, churches, and markets as 
channels for messaging, particularly through door-to-
door campaigns and mass media spots, which reached 

only 6,297 people as per Table 3. Ongoing Informa-
tion, Education, and Communication (IEC) material 
shortages, limited translation into local languages, and 
inadequate CBV coverage in remote areas reduced the 
message’s reach in some communities.
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OCV preparedness

By late September, OCV microplanning and cold-
chain readiness assessments were completed in all the 
focus districts. Table 4 shows the OCV preparedness 
status of each district as of 24th September 2025. En-

Discussion
This study provides a systematic assessment of Zam-
bia’s early response to the 2025 cholera outbreak in 
Mpulungu, Nsama, and Mbala Districts, focusing on 
both implementation fidelity and contextual challeng-
es. By examining the response through the combined 
perspectives of 7-1-7, IMS coordination, and CATI 
delivery, we demonstrate how global frameworks were 
adapted to a difficult lakeshore environment, and we 
identify key bottlenecks that limit their effectiveness.

Detection of the index case within 48 hours and ini-

gagement with traditional leaders fostered strong com-
munity receptivity to vaccination. However, deploy-
ment was delayed due to global vaccine shortages and 
logistical challenges in reaching mobile populations on 
the lakeshore.

tiation of an integrated response within a week show 
that the 7-1-7 timeliness benchmark is achievable, 
even in resource-limited districts. Similar quick re-
sponses in outbreak settings have been associated with 
lower transmission and mortality rates (17). However, 
maintaining that early response in remote lakeshore ar-
eas was inconsistent, as logistical issues delayed team 
deployment to new clusters. This pattern reflects the 
challenges faced in low-resource settings that hinder 
cross-cluster mobilization (15).

IMS coordination served as the backbone of the mul-

*mg/l - Milligrams per litre 

RCCE activities 

RCCE interventions reached a wide community audience by utilizing schools, churches, and 

markets as channels for messaging, particularly through door-to-door campaigns and mass 

media spots, which reached only 6,297 people as per Table 3. Ongoing Information, Education, 

and Communication (IEC) material shortages, limited translation into local languages, and 

inadequate CBV coverage in remote areas reduced the message's reach in some communities. 

Table 3: Reach and coverage of risk communication and community engagement (RCCE) 
interventions during the 2025 cholera outbreak, Northern Province, Zambia 

District Target 
population 

Population 
reached 

Proportion 
reached (%) 

Key notes 

Mpulungu 73,838 4,686 6.3 High engagement in 
Chipwa; urban areas 
lagged 

Nsama 66,404 1,006 1.5 Focus on schools and 
markets 

Mbala 44,119 605 1.4 Limited reach due to 
staffing constraints-few 
CBVs* 

Note: The target population is based on district health promotion estimates. 

*CBVs – Community-based Volunteers 

OCV preparedness 

By late September, OCV microplanning and cold-chain readiness assessments were completed 

in all the focus districts. Table 4 shows the OCV preparedness status of each district as of 24th 

September 2025. Engagement with traditional leaders fostered strong community receptivity 

to vaccination. However, deployment was delayed due to global vaccine shortages and 

logistical challenges in reaching mobile populations on the lakeshore. 

 

Table 4: Oral cholera vaccination (OCV) campaign preparedness status as of 24 September 
2025, Northern Province, Zambia 

District Target 
population 

Microplanning 
status 

Vaccine deployment 
status 

Mpulungu 73,838 Completed Completed 

Nsama 66,404 In progress Not initiated 

Mbala 44,119 In progress Not initiated 

Discussion 

This study provides a systematic assessment of Zambia’s early response to the 2025 cholera 

outbreak in Mpulungu, Nsama, and Mbala Districts, focusing on both implementation fidelity 

and contextual challenges. By examining the response through the combined perspectives of 

7-1-7, IMS coordination, and CATI delivery, we demonstrate how global frameworks were 

adapted to a difficult lakeshore environment, and we identify key bottlenecks that limit their 

effectiveness. 

Detection of the index case within 48 hours and initiation of an integrated response within a 

week show that the 7-1-7 timeliness benchmark is achievable, even in resource-limited 

districts. Similar quick responses in outbreak settings have been associated with lower 

transmission and mortality rates (17). However, maintaining that early response in remote 

lakeshore areas was inconsistent, as logistical issues delayed team deployment to new clusters. 

This pattern reflects the challenges faced in low-resource settings that hinder cross-cluster 

mobilization (15). 

IMS coordination served as the backbone of the multi-pillar response. Daily district-level 

meetings facilitated rapid decision-making, while provincial and national tiers provided 

technical surge support and resource coordination. This structure aligns with emergency 

management best practices, wherein public health IMS platforms or emergency operations 

centers (EOCs) are established to centralize command and coordination (18,19). However, 

persistent challenges, including high staff turnover, delays in funding disbursement, and weak 

transportation logistics, constrained the IMS’s ability to scale CATI across multiple hotspots, 
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ti-pillar response. Daily district-level meetings facilitat-
ed rapid decision-making, while provincial and nation-
al tiers provided technical surge support and resource 
coordination. This structure aligns with emergency 
management best practices, wherein public health IMS 
platforms or emergency operations centers (EOCs) 
are established to centralize command and coordina-
tion (18,19). However, persistent challenges, including 
high staff turnover, delays in funding disbursement, 
and weak transportation logistics, constrained the 
IMS’s ability to scale CATI across multiple hotspots, 
particularly in remote areas. These limitations were also 
observed in broader health system coordination studies 
(20,21).

Implementing CATI as our operational delivery strat-
egy enabled the integrated deployment of surveillance, 
WASH/IPC, case management, and RCCE in defined 
outbreak zones. In Mpulungu’s early clusters, CATI ap-
pears to have rapidly curtailed transmission, consistent 
with evidence showing that prompt, repeated CATIs 
can shorten outbreak duration and reduce clustering 
(22,23). However, in Nsama and Mbala, terrain con-
straints, fuel shortages, and transport deficits limited 
reach, a pattern mirrored in other settings where CATI 
effectiveness was conditional on sufficient logistical 
and surge capacity (23,24).

Surveillance and laboratory diagnostics were funda-
mental to the response, enabling case confirmation and 
hotspot mapping. However, delays in real-time data 
entry and weak connectivity at lakeshore health posts 
hindered prompt situational awareness. Outbreak re-
sponse literature increasingly highlights the impor-
tance of digital surveillance systems, offline-capable 
tools, and integrated feedback loops (25). Investing in 
resilient digital platforms would improve operational 
agility in geographically limited settings.

The observed case fatality rate (CFR) below 1% aligns 
with benchmarks for quality cholera case management 
and demonstrates the impact of early treatment, rapid 
setup of cholera treatment centres (CTCs), and supply 
pre-positioning (26). Nevertheless, in remote settings 
such as the Northern province of Zambia, limited in-
patient capacity and delays in referrals due to poor road 
conditions or inaccessibility due to large water bodies 
reveal persistent inequities in access to lifesaving care. 

WASH and IPC interventions, including chlorination, 
latrine installation, and water-source disinfection, are 
well-supported by the literature as essential compo-
nents for outbreak containment (27,28). However, 

as observed in our response, interruptions caused by 
IPC commodity stockouts and the difficulty of reach-
ing dispersed fishing communities curtailed consistent 
coverage. 

Furthermore, RCCE played a pivotal role in improving 
public awareness and encouraging protective behaviors 
during the outbreak. Institutional outreach through 
schools, churches, markets, and other social platforms 
proved highly effective in amplifying prevention mes-
sages and fostering trust between communities and re-
sponders, a factor consistently linked to higher compli-
ance with health measures during epidemics (29,30). 

Coordination through the IMS ensured message con-
sistency, minimizing misinformation and reinforcing 
public confidence. However, limited translation of IEC 
materials, inadequate supply chains, and understaffed 
networks of community-based volunteers constrained 
message penetration in remote, multilingual settings. 
Evidence from previous cholera and Ebola responses 
shows that pre-positioned multilingual RCCE kits, 
coupled with expanded, locally trained volunteer net-
works, substantially improve message reach and equity 
in hard-to-access populations (15,29). 

OCV microplanning and cold-chain readiness were 
successfully implemented in Mpulungu before rollout, 
reflecting strong local preparation capacity. However, 
the actual deployment faced delays due to supply con-
straints and logistical challenges, a pattern documented 
in several post-licensure OCV analyses (31). Moreover, 
modeling studies in Africa show that geographic target-
ing of OCV campaigns can enhance cost-effectiveness 
and impact (32). In settings with cross-border, mobile 
populations, coordinated, synchronized campaigns 
across borders may help reduce reintroduction risk and 
bolster immunization efficiency, aligning with lessons 
from urban, targeted OCV efforts (33).

Across all pillars, persistent shortages of human re-
sources, transport, fuel, and RCCE materials consist-
ently hindered full implementation. These operational 
barriers are not unique to Zambia; evidence from oth-
er cholera responses shows that logistics, coordination, 
and supply chain reliability often determine the ulti-
mate effectiveness of outbreak control efforts, rather 
than the technical soundness of interventions them-
selves (17,25,34). 

Strengths and Limitations

This study’s main strength is its integration of pro-
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grammatic data from multiple response pillars, offering 
a comprehensive and practical view of how Zambia’s 
7-1-7, IMS, and CATI frameworks operated during a 
real-world outbreak. Unlike evaluations that focus on a 
single pillar, it examines coordination, implementation 
fidelity, and early outcomes within a unified analyti-
cal perspective. Using routinely collected surveillance 
and operational data increases the study’s relevance for 
health system planning and policy adaptation, as it 
bases its conclusions on actual field observations rather 
than theoretical assumptions.

However, the analysis is limited by reliance on sec-
ondary programmatic data, which may underestimate 
unreported cases or activities in remote areas. Data 
completeness varied across districts due to connectiv-
ity issues and differing reporting capacities. Addition-
ally, the short observation window, which covers only 
the initial outbreak phase, restricts the ability to assess 
long-term outcomes, such as sustained transmission 
interruption or post-OCV impact.

Despite these limitations, the findings provide credi-
ble early evidence on the feasibility and effectiveness 
of integrated outbreak response frameworks in re-
source-limited, cross-border settings, offering actiona-
ble insights for future epidemic preparedness in Zam-
bia and similar contexts.

Conclusion and Recommendations

The early stages of the 2025 cholera outbreak in Mpu-
lungu, Nsama, and Mbala districts of the Northern 
province in Zambia demonstrated both the strengths 
and the limitations of Zambia’s epidemic response sys-
tem. Furthermore, the coordinated use of the 7-1-7 
framework, the IMS, and the CATI model allowed for 
rapid detection of cases, timely deployment of inter-
ventions, and effective case management. These efforts 
contributed to a low case fatality rate of 0.8 percent, 
showing that existing response mechanisms can signifi-
cantly reduce transmission and mortality even in hard-
to-reach areas.

However, key operational challenges limited the scale 
and effectiveness of the response. Transport and fuel 
shortages, insufficient human resources, and weak data 
systems reduced the ability to deploy interventions 
simultaneously in multiple locations. Limited trans-
lation and distribution of communication materials 
further constrained community engagement. Based 
on our findings, we recommend that the Ministry of 
Health and its partners strengthen response capacity 

at the district level through pre-positioned supplies, 
trained mobile teams, and reliable surge funding to im-
prove future operations. Additionally, ZNPHI should 
support the upgrade of digital surveillance tools, in-
cluding offline-capable systems, to allow faster data re-
porting and analysis through the eIDSR. Furthermore, 
we recommend expanding CBV networks, training on 
multi-hazards, and ensuring multilingual communica-
tion materials are prepared in advance to improve the 
reach and quality of engagement.

Lastly, our results showed that cross-border coordina-
tion is essential to prevent future cholera outbreaks. 
Therefore, we recommend that the Ministry of Health 
and ZNPHI, in collaboration with partners such as 
UNICEF, the International Federation of Red Cross, 
the WHO, and the Africa CDC, should align surveil-
lance, targeted interventions, and oral cholera vaccina-
tion campaigns with neighboring countries along the 
Lake Tanganyika corridor to enhance control efforts in 
line with the International Health Regulations (IHR). 
We are convinced that implementing these recommen-
dations, drawn from the lessons of the 2025 outbreak, 
will strengthen Zambia’s preparedness and accelerate 
progress toward national and continental cholera elim-
ination targets.
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Summary of Priority Diseases and Events 
in Zambia
Trends for Priority Diseases and Events in Zambia (January - September 2025)

Overall Trends for Priority Diseases and Events

January February March April May June July August September Total
Malaria suspected 1,143,002 1,316,943 1,210,194 1,037,529 1,033,767 1,370,063 1,328,821 1,250,644 1,363,852 11,054,815
Tuberculosis suspected 39,159 43,169 44,933 48,601 41,037 38,567 43,013 40,557 43,041 382,077
Diarrhoea with blood suspected 6,873 5,483 6,351 7,025 6,457 5,737 5,311 6,379 5,981 55,597
Dog Bite 2,597 2,420 2,398 2,309 2,295 2,391 2,555 2,264 2,456 21,685
Bilharzia suspected 1,869 2,069 2,506 1,817 2,127 2,358 2,067 1,854 2,057 18,724
COVID-19 suspected 402 602 929 276 636 744 1,309 640 592 6,130
Typhoid fever suspected 913 707 729 717 534 573 454 687 609 5,923
Measles 241 225 343 276 390 174 83 139 242 2113
Mpox suspected 186 184 251 215 186 216 131 61 92 1,522
Cholera suspected 22 87 235 103 247 45 288 12 22 1,061
Bacterial meningitis suspected 57 74 113 83 74 39 139 30 114 723
Anthrax suspected 45 8 25 11 22 55 10 39 31 246
AFP (Poliomyelitis) suspected 30 22 21 27 30 31 18 27 24 230
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Between January and September 2025, malaria remained the leading cause of reported illness among the priority 
diseases and events tracked by ZNPHI, accounting for over 11 million suspected cases, followed by tuberculosis 
and diarrhoea with blood. Other frequently reported conditions included dog bites and bilharzia. Vaccine-pre-
ventable and zoonotic diseases such as measles, anthrax, Mpox, and cholera occurred sporadically. Overall, disease 
trends showed seasonal peaks, particularly for malaria in mid-year, while most other conditions/events remained 
stable or fluctuated slightly across quarters, with no sustained upward trend (Table one).

Trends for Priority Diseases and Events in Zambia by Province (January - 
September 2025)

Acute Flaccid Paralysis
Suspected Acute Flaccid Paralysis (AFP) cases have varied across provinces and quarters. Eastern, Copperbelt, and 
Western provinces recorded the highest numbers, with peaks in Quarter 2. Compared to the first two quarters, 
Quarter 3 showed a general decline in suspected cases in most provinces, though Southern and North-Western 
maintained steady reporting (Figure 1). 

Figure 1: Suspected Acute Flaccid Paralysis (Poliomyelitis) Cases in Zambia by Province (January - September 2025)

Overall Trends for Priority Diseases and Events

January February March April May June July August September Total
Malaria suspected 1,143,002 1,316,943 1,210,194 1,037,529 1,033,767 1,370,063 1,328,821 1,250,644 1,363,852 11,054,815
Tuberculosis suspected 39,159 43,169 44,933 48,601 41,037 38,567 43,013 40,557 43,041 382,077
Diarrhoea with blood suspected 6,873 5,483 6,351 7,025 6,457 5,737 5,311 6,379 5,981 55,597
Dog Bite 2,597 2,420 2,398 2,309 2,295 2,391 2,555 2,264 2,456 21,685
Bilharzia suspected 1,869 2,069 2,506 1,817 2,127 2,358 2,067 1,854 2,057 18,724
COVID-19 suspected 402 602 929 276 636 744 1,309 640 592 6,130
Typhoid fever suspected 913 707 729 717 534 573 454 687 609 5,923
Measles 241 225 343 276 390 174 83 139 242 2113
Mpox suspected 186 184 251 215 186 216 131 61 92 1,522
Cholera suspected 22 87 235 103 247 45 288 12 22 1,061
Bacterial meningitis suspected 57 74 113 83 74 39 139 30 114 723
Anthrax suspected 45 8 25 11 22 55 10 39 31 246
AFP (Poliomyelitis) suspected 30 22 21 27 30 31 18 27 24 230
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Anthrax
Suspected anthrax cases in 2025 have been largely confined to Southern and Western provinces, with Southern 
recording the highest numbers, peaking at 62 cases in Quarter 2. Cases declined slightly in Quarter 3 across most 
affected provinces compared to the earlier quarters. Few cases were reported in Eastern, Lusaka, Northern, and 
Copperbelt, while the remaining provinces reported none, indicating localized transmission mainly in the southern 
regions (Figure 2).

Figure 2: Suspected Anthrax Cases in Zambia by Province (January - September 2025)

Overall Trends for Priority Diseases and Events

January February March April May June July August September Total
Malaria suspected 1,143,002 1,316,943 1,210,194 1,037,529 1,033,767 1,370,063 1,328,821 1,250,644 1,363,852 11,054,815
Tuberculosis suspected 39,159 43,169 44,933 48,601 41,037 38,567 43,013 40,557 43,041 382,077
Diarrhoea with blood suspected 6,873 5,483 6,351 7,025 6,457 5,737 5,311 6,379 5,981 55,597
Dog Bite 2,597 2,420 2,398 2,309 2,295 2,391 2,555 2,264 2,456 21,685
Bilharzia suspected 1,869 2,069 2,506 1,817 2,127 2,358 2,067 1,854 2,057 18,724
COVID-19 suspected 402 602 929 276 636 744 1,309 640 592 6,130
Typhoid fever suspected 913 707 729 717 534 573 454 687 609 5,923
Measles 241 225 343 276 390 174 83 139 242 2113
Mpox suspected 186 184 251 215 186 216 131 61 92 1,522
Cholera suspected 22 87 235 103 247 45 288 12 22 1,061
Bacterial meningitis suspected 57 74 113 83 74 39 139 30 114 723
Anthrax suspected 45 8 25 11 22 55 10 39 31 246
AFP (Poliomyelitis) suspected 30 22 21 27 30 31 18 27 24 230
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Figure 3 shows the quarterly trends in suspected Bilharzia cases across Zambia’s provinces in 2025. Overall, cases 
declined in Quarter 3 compared to earlier quarters. Eastern Province, which peaked in Quarter 2, saw a notable 
drop in Quarter 3. Most other provinces, including Central and Southern, also declined, while Western and Lua-
pula recorded slight increases.

Figure 3: Suspected Bilharzia Cases in Zambia (January - September 2025)

Overall Trends for Priority Diseases and Events

January February March April May June July August September Total
Malaria suspected 1,143,002 1,316,943 1,210,194 1,037,529 1,033,767 1,370,063 1,328,821 1,250,644 1,363,852 11,054,815
Tuberculosis suspected 39,159 43,169 44,933 48,601 41,037 38,567 43,013 40,557 43,041 382,077
Diarrhoea with blood suspected 6,873 5,483 6,351 7,025 6,457 5,737 5,311 6,379 5,981 55,597
Dog Bite 2,597 2,420 2,398 2,309 2,295 2,391 2,555 2,264 2,456 21,685
Bilharzia suspected 1,869 2,069 2,506 1,817 2,127 2,358 2,067 1,854 2,057 18,724
COVID-19 suspected 402 602 929 276 636 744 1,309 640 592 6,130
Typhoid fever suspected 913 707 729 717 534 573 454 687 609 5,923
Measles 241 225 343 276 390 174 83 139 242 2113
Mpox suspected 186 184 251 215 186 216 131 61 92 1,522
Cholera suspected 22 87 235 103 247 45 288 12 22 1,061
Bacterial meningitis suspected 57 74 113 83 74 39 139 30 114 723
Anthrax suspected 45 8 25 11 22 55 10 39 31 246
AFP (Poliomyelitis) suspected 30 22 21 27 30 31 18 27 24 230
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Figure 4 shows a sharp decline in suspected Mpox cases across most provinces in Quarter 3 of 2025. Muchinga, 
Northern, and Western provinces recorded the largest drops after earlier peaks. Lusaka and Copperbelt also de-
clined moderately, while Central and Eastern showed slight increases. Overall, Mpox cases decreased nationwide 
in Quarter 3.

Figure 4: Mpox Cases in Zambia by Province (January - September 2025)

Overall Trends for Priority Diseases and Events

January February March April May June July August September Total
Malaria suspected 1,143,002 1,316,943 1,210,194 1,037,529 1,033,767 1,370,063 1,328,821 1,250,644 1,363,852 11,054,815
Tuberculosis suspected 39,159 43,169 44,933 48,601 41,037 38,567 43,013 40,557 43,041 382,077
Diarrhoea with blood suspected 6,873 5,483 6,351 7,025 6,457 5,737 5,311 6,379 5,981 55,597
Dog Bite 2,597 2,420 2,398 2,309 2,295 2,391 2,555 2,264 2,456 21,685
Bilharzia suspected 1,869 2,069 2,506 1,817 2,127 2,358 2,067 1,854 2,057 18,724
COVID-19 suspected 402 602 929 276 636 744 1,309 640 592 6,130
Typhoid fever suspected 913 707 729 717 534 573 454 687 609 5,923
Measles 241 225 343 276 390 174 83 139 242 2113
Mpox suspected 186 184 251 215 186 216 131 61 92 1,522
Cholera suspected 22 87 235 103 247 45 288 12 22 1,061
Bacterial meningitis suspected 57 74 113 83 74 39 139 30 114 723
Anthrax suspected 45 8 25 11 22 55 10 39 31 246
AFP (Poliomyelitis) suspected 30 22 21 27 30 31 18 27 24 230
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Figure 5 shows that suspected typhoid fever cases declined in most provinces in Quarter 3 of 2025. Northern 
Province was an exception, recording a sharp rise to 3,911 cases. Lusaka and North-Western declined moderately, 
while Copperbelt slightly increased. Most other provinces reported few or no cases.

Figure 5: Suspected Typhoid Fever Cases in Zambia by Province (January - September 2025)

Overall Trends for Priority Diseases and Events

January February March April May June July August September Total
Malaria suspected 1,143,002 1,316,943 1,210,194 1,037,529 1,033,767 1,370,063 1,328,821 1,250,644 1,363,852 11,054,815
Tuberculosis suspected 39,159 43,169 44,933 48,601 41,037 38,567 43,013 40,557 43,041 382,077
Diarrhoea with blood suspected 6,873 5,483 6,351 7,025 6,457 5,737 5,311 6,379 5,981 55,597
Dog Bite 2,597 2,420 2,398 2,309 2,295 2,391 2,555 2,264 2,456 21,685
Bilharzia suspected 1,869 2,069 2,506 1,817 2,127 2,358 2,067 1,854 2,057 18,724
COVID-19 suspected 402 602 929 276 636 744 1,309 640 592 6,130
Typhoid fever suspected 913 707 729 717 534 573 454 687 609 5,923
Measles 241 225 343 276 390 174 83 139 242 2113
Mpox suspected 186 184 251 215 186 216 131 61 92 1,522
Cholera suspected 22 87 235 103 247 45 288 12 22 1,061
Bacterial meningitis suspected 57 74 113 83 74 39 139 30 114 723
Anthrax suspected 45 8 25 11 22 55 10 39 31 246
AFP (Poliomyelitis) suspected 30 22 21 27 30 31 18 27 24 230

AFP by Province

Add AFP Map Here

Anthrax

Add Anthrax Map Here

Bilharzia suspected

Add Bilharzi Map Here

Mpox

Add Mpox Map Here

Typhoid fever suspected

Add Typhoid Fever Map Here

Measles

Add Measles Map Here

Disease/Event
Months (2025)

Trend

9 9

8

7

9

3

5

7

10

3

6

12

17

7

9

1

6

8

10

11

4

11

8

9

6

2

3

10 10

5

Central Copperbelt Eastern Lusaka Luapula Muchinga Northern North-Western Southern Western

Qtr1

Qtr2

Qtr3

27

52

5

78

2

229

75 75

23

111

17

62

8

84

0

77

141 141

68

160

48
39

15

63

4 4 5

50

7

49

Central Copperbelt Eastern Lusaka Luapula Muchinga Northern North-Western Southern Western

Qtr1

Qtr2

Qtr3

4
151

12

1,830 

14 0

3,337 

271

2 4027 58 4

1,395 

11 0

1,388 

250
6 417 63 5

1,509 

0 0

3,911 

136
11 7

Central Copperbelt Eastern Lusaka Luapula Muchinga Northern North-Western Southern Western

Qtr1

Qtr2

Qtr3

32
24 22 21

1

39

249

64

14

229

38

20 25
34

7

34

188

204

22

233

15 17

44

13 14

33

53

251

7
19

Central Copperbelt Eastern Lusaka Luapula Muchinga Northern North-Western Southern Western

Qtr1

Qtr2

Qtr3

1,007

147

1,224

929

624

134

39

1,211

761

356

903

108

1,493

940

422

187

34

972

866

356

929

90

1,034

941

672

137

33

1,047

671
712

Central Copperbelt Eastern Lusaka Luapula Muchinga Northern North-Western Southern Western

Qtr1

Qtr2

Qtr3

0 0

6

1 0 0
3

0

28

42

0 0
2

4
0 0 1 0

62

20

0 1 0
3

0 0 1 0

52

24

Central Copperbelt Eastern Lusaka Luapula Muchinga Northern North-Western Southern Western

Qtr1

Qtr2

Qtr3

Typhoid Fever



www.znphi.co.zm 38

Figure 6 shows quarterly trends in suspected measles cases across Zambia’s provinces in 2025. Overall, cases de-
clined in Quarter 3 compared to the first two quarters. Northern, Southern, and Western provinces recorded the 
largest drops, while Eastern and Luapula showed slight increases. North-Western was the only province with a 
notable rise in Quarter 3, reaching its highest level for the year.

Figure 6: Measles Cases in Zambia by Province (January - September 2025)

Overall Trends for Priority Diseases and Events

January February March April May June July August September Total
Malaria suspected 1,143,002 1,316,943 1,210,194 1,037,529 1,033,767 1,370,063 1,328,821 1,250,644 1,363,852 11,054,815
Tuberculosis suspected 39,159 43,169 44,933 48,601 41,037 38,567 43,013 40,557 43,041 382,077
Diarrhoea with blood suspected 6,873 5,483 6,351 7,025 6,457 5,737 5,311 6,379 5,981 55,597
Dog Bite 2,597 2,420 2,398 2,309 2,295 2,391 2,555 2,264 2,456 21,685
Bilharzia suspected 1,869 2,069 2,506 1,817 2,127 2,358 2,067 1,854 2,057 18,724
COVID-19 suspected 402 602 929 276 636 744 1,309 640 592 6,130
Typhoid fever suspected 913 707 729 717 534 573 454 687 609 5,923
Measles 241 225 343 276 390 174 83 139 242 2113
Mpox suspected 186 184 251 215 186 216 131 61 92 1,522
Cholera suspected 22 87 235 103 247 45 288 12 22 1,061
Bacterial meningitis suspected 57 74 113 83 74 39 139 30 114 723
Anthrax suspected 45 8 25 11 22 55 10 39 31 246
AFP (Poliomyelitis) suspected 30 22 21 27 30 31 18 27 24 230
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Data used was extracted from eIDSR on 8th October 2025
About eIDSR

The Electronic Integrated Disease Surveillance and Response System (eIDSR) is a disease surveillance system that 
is used to continuously and systematically collect, analyse, interpret, and visualize public health data. Data is col-
lected at facility level and captured by district surveillance officers. The data reported in this bulletin was extracted 
from the system (except were indicated otherwise) on the aforementioned date. 

For more information you can email healthpress@znphi.co.zm  


