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Water, sanitation and hygiene (WASH): a critical barrier 
against antimicrobial resistance (AMR) in Malawi

Antimicrobial resistance (AMR) has reached a critical point 
and is already estimated to be responsible for over 700,000 
deaths per year.1 It is expected that by the year 2050, AMR 
will claim over 10 million lives annually and will cost over US$ 
100 trillion per year to manage.1 While this is a global threat, 
Africa and Asia are likely to be disproportionately affected as 
they do not have established AMR surveillance systems.2 Many 
key AMR bacteria are present throughout humans, animals and 
the environment, and are in a constant state of flux between all 
three “compartments”. In the environment, bacteria increasingly 
encounter antibiotic residues (AR), which drive transfer of 
antibiotic resistance genes (ARG).3 This cycle of transmission 
between humans, animals and the environment is exacerbated 
if there is inadequate access to effective WASH infrastructure, 
as is frequently the case in LMICs. For example, a lack of 
faeces containment, management and treatment can lead to 
widespread distribution of AMR bacteria in the environment, 
and increased faecal-oral transmission of bacteria. As such, 
improved WASH facilities and the associated practices have 
the potential to minimise the spread of key human pathogens 
and AMR in the ecosystem. The World Health Organisation 
(WHO) is committed to addressing AMR through the Global 
Action Plan on Antimicrobial Resistance (GAP on AMR), and 
have highlighted WASH as a key area to be addressed.4

Over the years, Malawi has made remarkable improvements 
in access to safe water with current coverage at 80%.5 

However, only 40% of the piped, 5% boreholes, 27% dug 
wells and springs are located within the premises6 and 
therefore there still exist some serious safe water access 
challenges in both urban and rural areas especially where 
they depend mainly on ground water supply.7 As a result, 
a good fraction of the population (approximately 20%) still 
access water from unsafe communal ground water sources 
(such as shallow wells, some boreholes and streams) some 

KEY MESSAGES

• The 2030 WASH agenda targets achieving access
to adequate and equitable sanitation and hygiene
for all but progress is slow in many low and
medium-income countries (LMICs).

• The presence of bacteria, especially E. coli, in both
rural and urban domestic water sources such as
streams, shallow wells and some boreholes points to
a risk to human health including AMR.

• Populations in LMICs are exposed to faecal
material containing AMR elements through multiple
pathways due to poor WASH measures.

• Microbes in the environment as a result of poor
WASH are exposed to elements and chemicals in
the environment which can drive AMR.

• Lack of surveillance data to quantify the problem
and insufficient human and financial resources
as well as microbiology expertise to manage the
problem are major barriers to addressing WASH
related AMR in LMICs.

• In order to effectively address AMR, a One Health
approach is essential including incorporating
WASH.

• Interrupting bacterial and AMR transmission through
promoting appropriate WASH practices and
developing adequate infrastructure will reduce the
incidence of AMR infection and spread.
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of which are grossly polluted with disease causing bacteria and 
other contaminants.  For example, high concentrations of faecal 
coliform and faecal Streptococci have been detected in the 
shallow wells and some boreholes in Lilongwe8, Balaka9, Blantyre, 
Chiradzulu and Mulanje9; and the Likangala river in Zomba.10 Such 
contaminants originate from a variety of practices which include: 
open defaecation, pit latrines constructed close to water sources, 
improper waste and waste water disposal in the overcrowded 
areas, discharge of livestock faecal waste into the water sources 
and soil re-suspension within the well during water withdrawal.8,9 
Further, water drawn from such sources is subject to post collection 
contamination as a result of poor transportation (uncovered buckets), 
improper storage and lack of treatment before domestic use.7 
Also, it is often the case that people use unsafe water for cooking 
and cleaning, a practice that has been associated with drug 
resistant typhoid fever.11 These environmental bacteria often contain 
AMR elements some of which, like E. Coli, have great capacity 
to accumulate resistance genes12 and the potential of spreading 
them to humans and animals that consume or get in contact with 
such water (e.g., bathing) before treatment. Constructing fences 
around water points to secure them from domesticated animals, 
avoiding contaminated water sources, treating and proper storage 
of domestic water will therefore reduce the risk of AMR spread to 
humans and animals.

Inadequate sanitation is a major cause of disease transmission 
worldwide13 as it exposes humans and animals to contaminated 
water, solid wastes, wastewater and particularly faecal matter. 
Wastes, including faecal matter, may harbour antimicrobial residues 
making onsite sanitation, waste collection and treatment sites 
hotspots for the spread and selection of AMR bacteria, which are 
later transferred into the environment if the wastes are improperly 
discharged.14,15 In Malawi, solid and liquid waste management is 
limited and inadequate16 as follows;

• Human waste
In Blantyre City, for example, human waste accounts for 
90% of faecal sludge (FS) generated while the remaining 
10% is waste water (WW). Due to poor containment 
structures such as; unlined pit latrines, inefficient emptying 
mechanisms; ineffective waste treatment since most treatment 
sites are dysfunctional; and open defaecation: only 34% is 
properly managed (1% WW treated, 24% FS contained 
on site and 8% FS treated). Therefore, 66% of the wastes 
(2% open defaecation, 9% untreated WW, 55% untreated 
FS) enter the environment unsafely17 thereby contaminating 
the surroundings including rivers and soils with faecal 
contaminants which are rich in bacteria including that which 
is AMR.

• Animal waste
Open animal farming is a common practice in the rural areas 

of Malawi and therefore spreads animal waste around 
households and the wider environment. Poor antibiotic 
adsorption in animal guts produces animal wastes which 
are largely faecal matter and are particularly cited as 
hotspots for antibiotic residues.18 Indiscriminate spread of 
animal wastes therefore spreads the faecal matter around 
households as they get in direct contact with humans 
(especially young children) and in the wider environment 
as are washed down the soil profile, rivers and open wells 
which humans share with animals thereby driving AMR. 

• Solid waste 
In Malawi, most solid waste is never collected (70%) ending 
up on the streets, in streams and open dumpsites; while some 
of the 30% collected solid waste is ineffectively disposed.16 
This creates a breeding ground for bacteria which later 
spread into the environment. The bacteria then find their way 
to humans and animals through water and the food chain. 

All these compromise the state of sanitation in the country as 
untreated and insufficiently treated wastes contaminate the soil, 
surface as well as ground water, spread diseases and are a driver 
of AMR. With over 70% of the population in Malawi without access 
to internationally approved sanitation facilities,19 there is a high risk 
of them coming into contact with faecal contaminants including 
faecal matter which exposes them to AMR bacteria. Therefore, 
proper sanitation practices like; proper management of livestock and 
stopping open defecation; and appropriate sanitation infrastructure 
such as well managed latrines, sewerage systems and effective 
waste collection and treatment sites will limit human and animal 
contact with faecal matter breaking the AMR transmission pathway.

Water is an important agent in the improvement of hygiene as it 
helps to prevent and separate faecal matter from human and animal 
contact. This reduces faecal-oral transmission and consequently 
diseases, making Sustainable Development Goal (SGD) 6 (Clean 
Water and Sanitation) an important factor in the realisation of SDG 
3 (Good Health and Wellbeing).20 However, harmful bacteria, 
including those with AMR, emerge and spread in the communities 
due to poor hand and food hygiene practices as well as poor 
community hygiene facilities as explained below;

• Hand hygiene 
Bacteria, including that which is AMR easily find its way to 
the human mouth due to poor hand hygiene practices. These 
include not washing hands; before and after eating, before 
preparing foods, after defaecating and after touching the 
soil, dirty objects and surfaces. Unwashed hands are critical 
in the transmission of faecal matter (which contain harmful 
bacteria including that with AMR) into the mouth.

• Food hygiene 
Improper handling of foods at commercial and household 

Sanitation
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levels can lead to disease and AMR transmission due 
to direct and cross contamination, or multiplication of 
pathogens. These poor practices include; improper storage, 
use of dirty utensils, not washing foodstuffs with clean 
water before preparation and improper cooking of animal 
products such as meats, milk and eggs.

These poor hygiene practices (behaviour) and facilities 
(infrastructure) create hazards which encourage the development 
and spread (exposure) of AMR bacteria in the environment. 
Better hygiene practices like washing hands with soap at critical 
times, treating domestic water to make it potable, proper water 
and food storage, cooking animal products appropriately; and 
constructing improved hygiene facilities such as proper latrines and 

Figure 1: The F-Diagram: Transmission of excreta-related pathogens

Adapted from WHO (2018) Guidelines on sanitation and health

hand washing facilities will break the spread of harmful bacteria 
including those with AMR elements.  Hand hygiene facilities need 
to be considered not only in household environments, but also in 
institutional settings, work settings and in public spaces.

Some improved practices aimed at eradicating microbes in 
water treatment, sanitation and hygiene have promoted the use 
of chemicals as disinfectants. Where the chemicals have been 
ineffectively used, some harmful microbes survive and their exposure 
to the chemicals accelerate the emergence of AMR. For example, 
improper treatment of drinking water has been observed to expose 
bacteria to chemicals which have increased the antibiotic resistance 
of the bacteria that survive from the process.21 Further, wastewater 
treatment plants bring together various bacteria and chemicals 
from homes, institutions and industries. Ineffective treatment leads 
to further transfer and selection of harmful bacteria where new 
resistant elements that prevail over a variety of chemicals emerge.15 
Releasing such poorly treated waste water into environment simply 
contaminates it with AMR bacteria. Effective use of chemical 
disinfectants, proper water and waste treatment will therefore break 

Chemical use in WASH practices

the cycle of harmful bacteria including that which cause AMR in the 
environment.

AMR is a growing problem that needs urgent attention. With its 
transmission occurring across the human, animal and environment 
divide, to address it calls for a concerted ‘one health’ approach with 
a consideration on the significant role played by WASH practices 
and infrastructure in driving AMR development and spread of AMR 
organisms. We therefore recommend the following actions:

Improve understanding of the current situation through effective 
surveillance 

Because of lack of AMR surveillance in Malawi, there are few data 
on the scale of the problem and how issues such as WASH are 
contributing to the challenge. Therefore, surveillance and research is 
needed to generate more evidence that will determine the scale of 
the problem, improve the current understanding of AMR associated 
with the inadequacies of WASH infrastructure and behaviours and 
inform strategies to contain the problem.

Strengthen the capacity of personnel and infrastructure to improve 
surveillance

LMICs including Malawi usually face capacity challenges when 
it comes to addressing emerging issues.22 This is usually because 
of financial deficiencies. As highlighted by WHO, GAP (2015), 
addressing surveillance capacity gaps which include microbiology 
knowledge, skills and infrastructure should be prioritised in order to 
effectively investigate WASH related AMR.

Increase awareness and understanding in the wider population

AMR being a relatively new problem, and not a disease in itself 
but a complication of infection may not be well understood by the 
larger population. Therefore, public engagement activities must be 
undertaken to raise AMR awareness. 

21 Xi, C., Zhang, Y., Marrs, C. F., Ye, W., Simon, C., Foxman, B., & Nriagu, J. (2009). Prevalence of antibiotic resistance in drinking water treatment and distribution systems. Applied and environmental microbiology, 75(17), 5714–5718. https://doi.org/10.1128/AEM.00382-09 
22 Leopold SJ, van Leth F, Tarekegn H, Schultsz C. (2014). Antimicrobial drug resistance among clinically relevant bacterial isolates in sub-Saharan Africa: a systematic review. The Journal of Antimicrobial Chemotherapy. Sep;69(9):2337-2353. DOI: https://doi.org/10.1093/jac/
dku176.  

Recommendations to addressing 
WASH related AMR

Faeces 
Urine

Face 
Mouth

Feet

Sanitation hazards Hazardous events Exposure

Disease outcomeUnsafe
(or non-existing/unused)

toilets

Unsafe
containment

(storage/treatment)

Unsafe
conveyance/
transportation

Unsafe off site
treatment

Unsafe end
use/disposal

Animals*

Flies

Water
bodies/drains

Fields

Ground
water

Crops/food

Water
consumption/use

Fingers

Feet/skin

Objects/floors/
surfaces

Human and
animal host



Acknowledgements

This brief was prepared by Levi Kalitsilo (AFIDEP), with contributions from Tracy Morse (University of Strathclyde), Nicholas Feasy (Liverpool School 
of Tropical Medicine), Tumaini Malenga (AFIDEP), Victory Kamthunzi (AFIDEP) and Kondwani Chidziwosano, (WASHTED) who work on the Drivers of 
Resistance in Uganda and Malawi (DRUM) Consortium. With funding from the UK Global Challenges Research Fund, the Liverpool School of 
Tropical Medicine (LSTM) in 2017 established the DRUM Consortium with the purpose of reducing antimicrobial resistance (AMR) spread in Uganda 
and Malawi. This policy brief seeks to promote and support the continued investment in antimicrobial resistance solutions. 

Support a combined infrastructure and behaviour change 
approach to improving WASH practices

The majority of the WASH related challenges faced in LMICs are 
a combination of both inadequate WASH infrastructure, and a 
lack of behaviour centred approaches to improving practices. We 
need innovation, political will, and a greater understanding of the 
context to develop solutions in this area which are fit for purpose.  
Making gains in this area will help reduce the environmental spread 
of human and animal faeces thereby supporting the control of AMR 
emergence and spread.

Embed WASH and a One Health approach in all AMR related 
policies  

AMR cuts across the human health, animal health as well as the 
environment (One Health) and the relationship between deficiencies 
in WASH infrastructure and practice and AMR transmission is 
a critical example of this. Emergence of AMR therefore reflects 
deficiencies in public health infrastructure and systems and can only 
be effectively addressed by taking a One Health approach.
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