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This paper explores social-ecological relational dynamics in health knowledge and practices in health Received 18 December
education relating to the social practices of government and communities, and how the microbial world 2024

could be relationally normalized for better health and well-being of individuals and communities. A case Accepted 7 May 2025
study methodology is operationalized, focusing on cholera in Zimbabwe in response to how human KEYWORDS

health practices in the ever-changing environment in Southern Africa are largely determined by an Health education;
expert-driven and top-down scientific knowledge landscape grounded in colonial approaches. environmental health;
Communities view themselves as unable to contribute to addressing health challenges exacerbated by planetary health;
ecological, social, and infrastructural conditions. The findings highlight a dissonant relationship in which community health;
modern health approaches often marginalize heritage knowledge and practices regarding the sustainable development;
relationships between human and environmental health in managing socio-ecological relationships. This ~ ntergenerational relations
paper shows how knowledge landscapes have real-world, ontological impacts on educational efforts to

address the health challenges posed by cholera bacteria. A critical perspective is provided regarding the

integration of heritage approaches to modern challenges in health education, offering knowledge for

living with and within the environment. This study contributes to normalizing socio-ecological

relationships in water bodies and human bodies and building social resilience to emerging human and

environmental health challenges.

Introduction

Human health in Southern Africa has been largely determined by restorative and responsive scientific practices mediated by
experts in research institutions and governments (Burger & Christian, 2020; Mhazo & Maponga, 2022; Mupara et al., 2023;
Hamann et al., 2020). While these modern medical ways of knowing health relies on clinical specialists, heritage health knowl-
edges relies on its own experts, including traditional healers and elders (Maluleka & Ngoepe, 2019). Furthermore, heritage
health approaches, which emphasize living within the land, are closely tied to socio-ecological and cultural heritage practices
(Marques et al., 2021). While both ways of knowing health are expert-guided, the modern biomedical ways of knowing often
marginalize heritage health knowledges, with intergenerational learning, which is central to heritage practices, being under-
mined by urban migration and the disappearance of key medicinal plants (Conte, 2022; Xiao et al., 2022). Changes in land-use
patterns resulting from this urban migration and loss of medicinal plants disrupt the knowledge of seasonal disease patterns
and cultural practices, impacting sustainable health systems (Finn & Cobbinah, 2023; Chatwood et al, 2017). As such, the
paper presents a critical analysis of the hierarchical relationship and valuing of these approaches to health knowledge
(Marques et al., 2021).

Land health reflects the health of the surrounding ecosystems, including water, fauna, flora, and microbes (Greenwood &
Lindsay, 2019; Malapane et al, 2022). Prior to colonization, Southern African communities enjoyed relatively healthy water
sources. Colonial policies relegated indigenous populations to resource-scarce areas, and urbanization worsened water quality
and sanitation (Haywood et al, 2021; Mbiyozo & Institute for Security Studies, 2022; Potts, 2016; Delius et al., 2012; Austin,
2010). Pollution facilitates conditions favorable for pathogens, such as cholera bacteria, exacerbating community health risks
(Dalu et al., 2011; Davis, 2016; Stec et al. 2022). Environmental changes due to anthropogenic activities and pollution further
threaten water and food security, increasing vulnerability to infections (Jutla et al.,, 2015; Charnley et al., 2024). Heritage prac-
tices historically mitigated such risks with Nguni handwashing traditions of washing before meals, upon returning home, or
during ceremonies, reflecting preventative health measures embedded in cultural practices (Moyo, 2023). Such practices enable
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communities to coexist with naturally occurring cholera in the coastal regions of Southern Africa, where the cholera bacterium
is endemic in the brackish waters due to the environmental determinants (Gwenzi & Sanganyado, 2019; Rebaudet et al., 2013).

The concept of ‘living landscapes’ emphasizes the interplay between physical and knowledge landscapes, both integral to
human health and wellbeing. These landscapes evolve through human-environment interactions, shaping ecosystem services
and health knowledge over generations (Biggs et al., 2022; Cilliers et al., 2018; Daniels & Cowell, 2011). This analogy highlights
uncertainty in environmental conditions, emphasizing the importance of context-sensitive, adaptable knowledge (Rounsevell
et al,, 2021). The exclusion of heritage knowledge from formal systems creates dissonance between lived experiences and
expert-driven approaches (Svalastog et al., 2015). Addressing this gap requires integrating pluralistic, inclusive health systems
that acknowledge diverse ecological and cultural contexts as part of multidimensional knowledge landscapes incorporating
traditional and modern health knowledge (de Sousa Santos, 2007; Sturmberg, 2018; van Druten et al., 2022). The paper under-
stands health as emerging in social-ecological dynamic interactions between the human and microbial world, with the human
world encompassing social structures of governance and cultural norms, practices of hygiene and water management and
our human bodies entailing microbiomes and immunities. Meanwhile, the microbial world is understood as including micro-
biota, i.e. ecosystems of microbes, their ecological niches, as the environmental conditions microbiota exist in as well as
potentially pathogenic microbes such as Vibrio cholerae. These two worlds are conceptualised as interacting through physical
exchanges, such as humans using unsafe and contaminated water sources, landscape mediation such as droughts or floods
transforming the ecological niches of microbiota, and knowledge practices such as infection preventive heritage practices or
medical treatment of cholera. The results of these interactions are key to living landscapes, centered on our coexistence as
humans with the microbial world (Schliter et al., 2015; Steiner, 2012). Top-down sanitation policies as examples of colonial
disruptions to these interactions can be understood as examples of creating pathogenic (disease-generating) relationships.

We conceptualise health education as the transferal of health knowledges in dynamic and contextually based processes
with intergenerational learning constituting key ways to establish and sustain health practices (Morton Ninomiya et al., 2022).
Health education is thus understood as lived and participatory processes in which health practices become embedded in
everyday social interactions as well as seasonal ecological activities (Rizvi, 2022). More than top-down instruction, health
education becomes development of culturally resonant and scientifically informed practices.

The history of cholera illustrates the co-evolution of humans and microbes with early responses in East Africa, attributed
cholera to ‘bad air, contrasting Western medicine’s categorization as a waterborne disease (Echenberg, 2011; WHO, 2024).
Practices like ‘phuza moya’ (breathing in fresh upland air) and communal handwashing reflected indigenous preventative
measures rooted in socio-ecological relationships.

Modern health systems, although advanced, often fail to resonate with local contexts. They rely on clinical research, new
technologies, and expert knowledge, which can alienate communities (Kannampallil et al., 2011). Achieving sustainable health,
as outlined in Sustainable Development Goals (SDG) 3, requires bridging this divide by embedding health knowledge in daily
life (UN, 2015). Heritage approaches, which integrate intergenerational practices with modern insights, offer a pathway to
sustainable health education and community resilience. Recognizing knowledge as both situated and contextual, integrative
health practices that address local challenges can be fostered (Koon et al., 2020). This involves leveraging heritage knowledge
as a resource for sustainable coexistence with microbial ecosystems, minimizing health risks, while promoting ecological bal-
ance (Carrie et al, 2015; Maluleka & Ngoepe, 2019). Heritage practices can thus inform ethics-led education and enhance
community engagement and sustainability in health systems (Corso et al., 2022; Ooms et al., 2018).

Aim and research questions

This study aims to explore the social-ecological relational dynamics in health knowledge and practices as part of health edu-
cation. Using cholera as a case study, this study highlights the potential of integrating heritage and intergenerational knowl-
edge into education and health systems to expand ‘living knowledge spaces’ and promote resilience (the capacity to manage
and mitigate health challenges such as cholera outbreaks), adaptability (the ability to adapt practices to changing conditions
such as climate-induced droughts), and sustainability (the long-term balance of socio-ecological relationships) in health prac-
tices. In the case study of cholera in Zimbabwe, we utilise these three concepts in the analysis. Exploring resilience in how
heritage practices and modern health interventions together contribute to the mitigation of cholera outbreaks (Mashe et al.,
2020), adaptability in how the integration of knowledges enables community responses to environmental change (Jutla et al.,
2015), and sustainability in the how intergenerational learning can sustain equitable health practices that balances cultural
norms and the prevention of pathogens (Dzinamarira & Musuka, 2021). Social practices of the Zimbabwean government and
communities are studied to determine how the microbial world can be relationally normalized for better health and well-being
of individuals and communities. Two research questions were formulated.

«  What socio-ecological relational dynamics are created through current health knowledge and practices for govern-
ments and communities to mitigate the risks associated with changing health conditions?

«  How can the relationality of health knowledge practices of experts and communities facilitate the normalization of
socio-ecological relationships with the microbial world in ever-changing health conditions?
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Materials and methods

Using a case study methodology (Priya, 2021; Yin, 2009) to study documentary materials such as published research papers,
literature and official reports, we argue for recurring cholera outbreaks as the development of pathogenic relationships with
Vibrio cholerae and the possibility of normalizing social-ecological relationships with the microbial world by tapping into cul-
tural heritage knowledge and ensuing social practices.

The study focuses on cholera outbreaks in Zimbabwe, analyzing socio-ecological dynamics related to health knowledge
and practices. It explores how communities and government agencies address cholera through both modern scientific
approaches and heritage knowledge systems, drawing insights from historical and contemporary cholera outbreaks, including
the 2008-2009 and 2023-2024 outbreaks.

As data sources, the paper draws on documentary materials, including published research papers, government reports,
policy documents, historical records, and grey literature related to cholera outbreaks in Zimbabwe. The selection of these
sources was guided by relevance to the socio-ecological dimensions of cholera, health education, and the integration of
heritage knowledge in public health responses. These diverse data sources enable a multi-perspective analysis, ensuring that
both contemporary scientific insights and traditional knowledge systems are represented. The integration of historical and
contemporary data allows for a cross-case comparison, highlighting the evolution of cholera management strategies and their
socio-ecological implications. The case study (Bowen, 2009; Flyvbjerg, 2006; Owen, 2014) is guided by the living landscapes
of the health conceptual framework, which draws on interrelated concepts of heritage health approaches, knowledge land-
scapes, and living landscapes. Together, these concepts constitute the framework of the case study analysis in the findings
section. The case study method was chosen due to its ability to generate context-relevant knowledge, particularly for study-
ing complex, intertwined phenomena such as health education, where the boundaries between practice and context are
often difficult to delineate (Yin, 2009). This methodological approach enables a nuanced understanding of why certain pro-
cesses develop, highlighting elements that may be essential for future research (Bowen, 2009; Flyvbjerg, 2006; Thomas &
Magilvy, 2011). Furthermore, a cross-case study analysis (Yin, 2009) was utilized to compare cholera outbreaks across different
periods and settings. This approach allows for the identification of both expected and unforeseen factors influencing the
relationship between health education, government interventions, and community practices. By contrasting cases, it becomes
possible to pinpoint key themes and divergences, ultimately strengthening theoretical insights into the normalization of
socio-ecological relationships with microbial ecosystems. The analytical process involved an iterative engagement with the
data to provide analytical depth and strengthen the rigour, including repeated readings of documents, identifying key aspects,
and comparison of different case materials to discern patterns in governmental and community responses. The first step
involved reading and re-reading the documentation, guided by the conceptual framework, to identify health educational
engagements in each case. The second step entailed examining the empirical materials both separately and collectively to
establish how different aspects of health education related to one another within the material. In the third step, similarities
and differences were systematically analyzed, allowing for the identification of key divergences in approaches to health edu-
cation. This iterative and comparative process enabled a more comprehensive understanding of how cholera-related health
knowledge is constructed, disseminated, and applied within different contexts. This structured approach, as noted by Simons
(2015), provides an essential foundation for theory development by identifying both recurring and contrasting themes in the
data. The case study of cholera in Zimbabwe examines government hygiene and sanitation practices policies, community
handwashing rituals, and nutritional practices (human-world), microbiota (including Vibrio cholerae) responses to environmen-
tal changes (microbial-world), and how cholera outbreaks are driven by the breakdown in the interactive relationships between
these two worlds, as exemplified in water, sanitation and waste failures and the loss of heritage knowledge. In analysing the
documentary materials of the cases, a document analysis method (Bowen, 2009) was used. The analysis focused on the break-
down of relationships between human communities and the microbial world, emphasizing the need for relational normaliza-
tion. With regards to food-related practices the paper drew on ethnographic accounts of heritage rituals and practices
(Kamwendo & Manyeruke, 2017; Mwandayi, 2011); peer-reviewed studies on thermal inactivation of V. cholerae (Ghosh &
Ramamurthy, 2011), as well as policy documents and guidelines (WHO, 2021).

By integrating these methods, the paper offers conceptually grounded and deep insights into the social-ecological rela-
tional dynamics of cholera outbreaks. It contrasts expert-driven health policies with traditional communal health practices,
highlighting how integrating diverse knowledge systems can enhance community resilience and improve health outcomes.
The case study method not only facilitates a deeper understanding of the conditions that enable or constrain public health
responses and health education, but it also provides pathways for future research to bridge the gap between modern and
heritage-based health approaches in addressing cholera in Zimbabwe and beyond. Throughout the research process has been
guided by the ethical principles of Good research practice by the Swedish Research Council (2017), supporting the scientific
rigour of the research. This study did not require ethics approval as it does not involve human participants, animals, or sen-
sitive personal data, only using documentary materials previously published for the case study analysis.

Results

The case of cholera in Zimbabwe allows us to look at how we normalize the relationship with the microbial world in general,
and the Vibrio cholerae in particular, in changing physical contexts. Cholera emerges as a result of relational breakdown, not as
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something to be destroyed or killed. This relational breakdown is the result of historical and current anthropogenic activities,
resulting in changes in both the communities and their environments. Satellite data have highlighted how changes in hydro-
climatic conditions correlate with cholera outbreaks, showing how environmental conditions are key predictors of cholera cases
(Jutla et al., 2015; Rebaudet et al., 2013). With the failure of rains and rising temperatures resulting in droughts, changes occur
in the health of water environments, which places communities in precarious situations of heightened vulnerability to the
resurgence of Vibrio cholerae in their immediate environment (Jutla et al., 2015). The current 2024 cholera outbreak in Zimbabwe
(WHO, 2024) is the latest recurring cholera outbreak linked to changing environmental health conditions, including extreme
weather conditions such as torrential rainfall, severe flooding, heatwaves, and droughts (Jutla et al., 2015; Ray et al.,, 2022).
2008-2009 saw a cholera outbreak occurring throughout the country during challenging social, political and economic condi-
tions that heightened existing vulnerabilities in communities and the public health system (Chimusoro et al., 2016). The out-
break that affected 60 of Zimbabwe's 62 districts happened as Zimbabwe was faced with dramatic economic loss, severe
unemployment and hyperinflation that was coupled with political and social instability. These conditions significantly impacted
the maintenance of water, sanitation and sewage services and infrastructure putting many communities in a situation of having
to rely on contaminated sources of water (Chimusoro et al., 2016). Conditions were thus created for the spread of Cholera and
with healthcare services also suffering due to the economic and political situation, prevention and treatment was often slow
and insufficient. For the affected population of Harare, more severe impacts of resurgence involving a Vibrio cholerae highly
resistant to most antimicrobials were alleviated through the comprehensive administration of later-line antimicrobials (Ghosh &
Ramamurthy, 2011; Mashe et al,, 2020). This course of events could be understood as an example of the acquired reliance on
reactive public health responses centered around the distribution of pharmaceuticals in society, with therapeutic approaches
to health often leading to the de-emphasis of preventive health knowledge and practices (Denyer Willis & Chandler, 2019;
Dixon et al., 2021; Yim et al, 2006). By becoming a pharmaceutical replacement for adequate healthcare and societal
health-promoting services, antimicrobials are quick fixes that exacerbate entrenched health-related inequalities in society (Mashe
et al, 2023; Tompson et al., 2021; McCartney et al., 2019; Mickelsson et al., 2023). While this softens the blows of tragic disease
outbreaks, its effects and the responses that rely on pharmaceuticals are not equally distributed with the health impacts of
mortality and morbidity borne more heavily by the poorer and disadvantaged in society. How the recurring cholera outbreaks
are ‘resolved’ along with their long-term causes and impacts has been the topic of recent research (Chandler et al., 2016; Dixon
et al, 2021). Health policy and practice have recurringly emphasized educational (education and learning) processes as crucial
in addressing sustainability challenges that exceed strict health considerations (WHO, 2015). While this approach is appreciable,
it is coming into society as if it is new and arriving as a responsive mechanism, not as a repertoire of daily living.

In both Nguni and Shona traditions, hand washing was key. A visitor arriving at a homestead was provided with water
and soap for handwashing before receiving a mug of fresh drinking water as part of the welcoming process. After this, the
visitor is formally greeted. The hosts ensured that the visitor was provided with hot food, which they ate while hot. There is
no plausible explanation for this tradition. This tradition has largely been lost over the years, as people no longer wash their
hands before greeting them. This could be attributed to the presumed improvement in healthcare and hygiene. Washing
recognized that disease-causing organisms could potentially be transferred by hand-to-hand contact. The hands had to be
washed before the formal greetings to wash away any potential germs on the hands of meeting people. The assumption was
that the visitor would be thirsty after travelling long distances without drinking from the water sources that they crossed, as
they did not know which had fresh or uncontaminated water. Handwashing was thus a cultural heritage practices based on
empirical observation of disease interruption later validated by science (Greenwood & Lindsay, 2019). This included enacted
understandings of how timing handwashing before greetings (kubata maoko) and meals physically disrupted spread of dis-
ease (Dzinamarira & Musuka, 2021), how certain situations such as funerals and arriving from travel necessitated rituals that
limited exposure (Saidi, 2017), as well as the recognition of water as an interface between the human body and the world
outside (Mandikonza et al., 2011). Traditional food preparation practices in Shona and Nguni cultures emphasize serving hot
meals to visitors, with oral histories suggesting this was understood to reduce illness risk (Mwandayi, 2011; Saidi, 2017). In
contrast with modern public health practices that separates sterilization from pathogen reduction, these heritage practices
can be reasonably assumed to have, when combined with other measures like handwashing, provided a degree of protection
from infection.

In modern Zimbabwe, at funerals, the Shona people express their condolences by shaking their hands with bereaved
members and other mourners. The heritage tradition is called ‘kubata maoko’ which translates to ‘touching hands (Saidi, 2017).
Expressing condolences is a part of mourning. After family procedures for preparing the deceased for burial, including cere-
monial ‘bathing’ of the corpse, the mourners accompany the corpse to the internment (Mwandayi, 2011). They all contributed
to the burial by taking turns covering the coffin in the grave with soil. After burial, all mourners were invited back home to
a meal together. As they re-entered the homestead, all the people who would have gone to the graveyard were expected to
wash their hands. In the past, they would wash in the same dish, and with modern scientific knowledge, someone would
pour water for each wash (Kamwendo & Manyeruke, 2017). This observation points to people recognizing over generations
that people can share pathogens through their hands during mourning and through tools during the burial process
(Dzinamarira & Musuka, 2021). Mourning the dead in solidarity with their bereaved family through the rituals of kubata
maoko (hand-touching) and meal sharing after the funeral is an African expression of unhu/ubuntu, that is what makes them
vanhu (people/human beings) and part of unhu (humanity) (Mwandayi, 2011; Taringa & Chirongoma, 2023). While these
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practices are not exclusive to African cultures, they are in this case part of an interconnective ontology of being human.
Therefore, when there is bereavement, the community supports the living and respects the dead and conveys their condo-
lences and sympathy through handshaking and in the community (Taringa & Chirongoma, 2023). This highlights that trans-
ferable pathogens are recognized in non-scientific cultural settings.

It is thus necessary to empower communities to take power over their health so that as they mourn and sympathize, they
also ensure that they curtail the spread of pathogens driven by changing environmental health conditions, including droughts
and heatwaves, by building capabilities for good health and well-being among them. In response to the 2023 cholera pan-
demic, the Zimbabwean government pronounced a blanket ban on serving food at funerals (Olatunji et al., 2024). While
sharing of food could be one of the causes of the spread of the pathogen, the absence of food when Africans meet under-
mines their relationships. According to the Shona people ‘Ukama igasva, hunozadzisa nekudya, ‘A relationship is incomplete
without sharing of food, meaning that sharing of food during mourning is a heritage practice that helps with social cohesion,
relevant to SDG11, sustainable cities, and communities (UN, 2015).

It is also important to examine the socioecological impacts of urbanization and how they impact the relationship between
humans and microbes. Higher population density and impacts on waste management and pollution need to be considered
when understanding how Vibrio cholerae, changes into pathogens and diseases, highlighting social and ecological factors.
Forecasting pathogenicity and prevention include empowering people to take control of their health and well-being by
addressing the socioecological factors driving pathogenicity and disease (Mandikonza et al, 2011). Preventing morbidity
includes knowledge and practice of water and its well-being, basic hygiene and sanitation, as well as pathogenicity and dis-
ease. Mandikonza et al. (2011) observed that sewage-contaminated water flowed on the surface when underground sewage
pipes broke. This ‘dirty’ water had the potential to invite vectors such as flies and had the potential to be in contact with
people as it flowed on the surface. While municipalities are responsible for maintaining sanitation, residents need to develop
capabilities to deal with burst pipes by reducing contact with sewage effluents and addressing transmission pathways.
Droughts mean that water bodies receive less fresh water, making them brackish, thus changing environmental health con-
ditions and driving the proliferation of Vibrio cholerae. Knowing how to relate to this water could save lives by drawing on
cultural heritage knowledge to distinguish clean water from contaminated water. These are areas of food and hygiene prac-
tices that could be explored as part of building the resilience of the community to pathogenicity and disease by normalizing
the relationship between humans and bacteria.

Many ongoing social practices in health care and Zimbabwean society have contributed to the reappearance of cholera
since the 2008-2009 outbreak. The healthcare system faces a shortage of skilled and motivated health and weakening health
infrastructure, including shortages of medicines undermining health information and health surveillance systems. When com-
bined with dilapidated water and sanitation infrastructure, environmental conditions are created for poor health service deliv-
ery and stewardship (Chimusoro et al.,, 2016; UN, 2010). Drawing on Denyer Willis and Chandler (2019) and Dixon et al. (2021),
cholera outbreaks can be interpreted as the result of social practices of the Zimbabwean government and communities
enacted in the structures of health care, sanitation, and water. Reactive public health efforts focus on offsetting structural
health challenges; that is, the results of social practices impacting the ecological and built environments of water bodies,
groundwater, and water and sanitation systems. Such a reading of cholera outbreaks highlights the perpetuation of an (over)
reliance on therapeutic and reactive health knowledge and practices as quick fixes to underperforming systems of health care
and health governance, poor sanitation and water quality in Zimbabwe, and enduring vulnerabilities in the population to
cholera infection, mortality, and morbidity.

The focus on public health responses to emerging outbreak risks undermines the use of mitigation strategies that could
have addressed the more structural challenges in the Zimbabwean healthcare and water and sanitation systems generating
repeated outbreaks (Chigudu, 2021; UN, 2010; WHO, 2021). As an anthropogenic problem (Lee & Motzkau, 2013), the health
challenges of cholera have become integrated with challenges in the rest of society, including governance and equity. Neither
the microbial world nor its consequences on human health are easily separated from the social conditions under which such
health challenges emerge (UN, 2010; WHO, 2021). Public health responses and reactive treatment have partly replaced pre-
ventive health efforts, health care, policy decisions, responsiveness, technical sanitation, and water infrastructure, all of which
are social practices that create microbial conditions for cholera outbreaks. The current outbreak can thus be seen as part of
an ongoing cholera epidemic event, together with the outbreaks in 2008-2009 and 2018-2109, rather than discreet occur-
rences. While the social practices of government public health responses and therapeutic approaches during cholera out-
breaks may seem singularly beneficial, the reading based on Yim et al. (2006)

Dixon et al. (2021) also highlighted another possibility. (Over)reliance on the public health system has shaped community
practices around cholera outbreaks and the balance between preventive and therapeutic approaches. In addition, Chimusoro
et al. (2016) and Chigudu (2021), every outbreak post-2012, and thus, in the waters of the efforts made to build the resilience
of the Zimbabwean healthcare system, have been controlled. Consequently, while the fatal impacts of cholera outbreaks have
improved over the 15years from 2008 to 2009 to 2024, outbreaks continue to recur regularly, highlighting that the ecological
conditions of droughts and heatwaves affecting environmental health and driving outbreaks are still in place, as well as the
social practices that recreate the social-ecological relationships that precipitate these conditions. Thus, more efficient public
health responses might cover and perpetuate inequalities in terms of access to sanitation, clean water, and preventive health
measures, as well as de-emphasizing communities’ role in normalizing the relationship with the Vibrio cholerae and the
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microbial world in an ever-changing socio-ecological system. The impact of current social practices is further complicated
when considering how the mortality and morbidity burden of cholera outbreaks largely follow socioeconomic lines, with
south-eastern areas of Harare repeatedly showing the highest number of cases throughout the 15years of outbreaks since
2008 (Chigudu, 2021; Chimusoro et al., 2016; Mashe et al., 2020).

These socioeconomic lines represent inequalities of Harare with the south-eastern areas are characterised as low-income
and have seen a persistent lack of investment by the government in water and sanitation infrastructure coupled with poor
municipal service delivery leading to inadequate waste management. The consequence is that in contrast to more well-off
northern areas, the south-east relies to a greater extent on unsafe water from wells and boreholes, driven by long periods of
municipal water cuts. These challenges are also exacerbated by the prevalence of informal settlements. To this end, disparities
in investment, as well as economic and social disadvantage, have resulted in communities in these areas of Harare being
more vulnerable to recurrent outbreaks of waterborne pathogens like Vibrio cholerae, which drives an ongoing cycle of public
health inequity linked to social structural and infrastructural challenges.

Discussion

The specific social practices of the empirical data this paper explores include the heritage approaches of communities pre-
venting water bodies conducive to cholera bacteria through social norms and values, and preventing the spread of cholera
through the social practice of hand washing. These practices were contrasted with the social practices of colonial approaches,
in which the government treats contaminated water and cholera infections as contaminated digestive systems. As these social
practices are grounded in different knowledge practices, they create different social-ecological relationships with the microbial
world. The resulting dissonance between colonial health systems and heritage practices (Svalastog et al, 2015) can be
addressed through the integration of heritage practices as part of government health education programs. This includes
strengthening resilience with handwashing rituals and disease surveillance jointly managing and mitigating cholera outbreaks,
enhancing adaptivity combining traditional water stewardship with water quality tests as part of responses to environmental
change, and securing sustainability by having funeral practices balancing cultural norms and preventive health efforts (Ayling
et al, 2023; Dzinamarira & Musuka, 2021; Jutla et al., 2015; Mashe et al., 2020). As highlighted in the case, the dissonance
centers on the exclusion of heritage health knowledge and experts from preventive practices as traditional well-protection
rituals were dismissed during the Zimbabwe 2008-2009 cholera outbreak while being shown to reduce contamination (Dalu
et al, 2011; Mandikonza et al., 2011).

We differentiate short-term from long-term interactions between the human and microbial world, with short-term includ-
ing emergency water treatment, that while addressing the immediate health challenge risks perpetuating dependency cycles
(Denyer Willis & Chandler, 2019). Meanwhile, long-term interactions, such as intergenerational knowledge transfer, contributes
to more sustainable socio-ecological balance (Zinsstag et al., 2024). This differentiation is reflected in how school programs,
as examples of government health education, focused on handwashing techniques while not linking these to social and
cultural practices, such as kubata maoko greetings, resulting in more limited adoption (Kamwendo & Manyeruke, 2017). A
further example is how medical training promoted therapeutic responses over preventative efforts of addressing the environ-
ments that spread cholera, thus reflecting colonial knowledge hierarchies (Chigudu, 2021). Different knowledge practices
(ways of knowing cholera) thus have ontologically real-world impacts on our relationship dynamics with the Vibrio cholerae.
At the center of these dynamics is the development of pathogenic relationships with the Vibrio cholerae, for which we devel-
oped a layered model (Figure 1), arguing that cholera is the result of the breakdown of the relationship between humans
and the microbial world through social practices, resulting in bacterial spread, exposure, infection, and ultimately the devel-
opment of symptoms.

As seen in Figure 1, we can use the same layered model to show how social practices could normalise the social-ecological
relationships both in water bodies and human bodies. Pathogenic relationships emerge across levels when interaction
dynamics, i.e. relationships, break down. On the landscape level, this includes how water policies and practices grounded in
the human world result in degrading ecological niches of microbiota, representing the microbial world with the subsequent
spread of Vibrio cholerae. On the community level, disruptions of heritage preventive practices, such as handwashing, result
in heightened exposure to contaminated waters as physical exchanges between the human and microbial worlds. Finally, on
the bodily level, human practices resulting in malnutrition exacerbate susceptibility to cholera infections through bodily
interactions with the microbial world. The idea of a living landscape involves a landscape with certain features. The aim of
normalising the socio-ecological relationship is not to kill or eliminate Vibrio cholerae but to develop health educational
efforts that can re-establish socio-ecological feedback between the human world and microbial world. This includes interac-
tions that protect and restore water sources to sustain the microbiota there within, intergenerational knowledge transfer that
adapts practices to shifts in climate and environment, as well as community and culture-centred hygiene and sanitation
efforts. Thus, a landscape can be created in which both humans and the bacteria can exist without developing the patho-
logical relationship outlined in the layered model. Such relationships as part of living landscapes represent sustainable health
practices as they value microbial coexistence with cultural identity (Zinsstag et al., 2024). Oral rehydration therapy is just the
last line of social practice to normalise the social-ecological relationship with the microbial world. There is much to do in
terms of social practices to normalise the social-ecological relationships enacted in water bodies (rivers, groundwater, water
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Figure 1. Cholera as the product of a breakdown of the relationship between humans and the microbial world.

distribution systems). There are also social practices to strengthen the bodily environment of the microbiome to become
more resilient to develop a pathological relationship with Vibrio cholerae. A central concern is that overreliance on govern-
ment leads to people and communities not engaging in preventive social practices of nutrition and hand washing. We have
the layered model as a backdrop and then map the different social practices of communities and government onto it. Show
how practices can normalise social-ecological relationships as well as skew the same relationships. It’s all centred on address-
ing the development of a pathological relationship with the Vibrio cholerae leading to the symptoms of the cholera disease.

To further explore government and community practices, we detail public health responses and practices around drilling
boreholes, as well as village practices of pour hand washing when coming into the homestead or village. To prevent the
development of pathogenic relationships, we were able to identify several social practices normalizing the social-ecological
relationship with Vibrio cholerae. First, a social practice by the government to prevent the existence of Vibrio cholerae leading
to its proliferation is to normalize the environments of contaminated water bodies, including groundwater, by limiting the
contamination of rivers and groundwater. Second, the government can also normalize the relationship by preventing the
proliferation of Vibrio cholerae, leading to the spread and exposure to Vibrio cholerae by addressing the function of the water
delivery system and waste treatment and management systems. Third, communities can use the social practice of hand wash-
ing and food preparation to prevent exposure to infection with Vibrio cholerae. From the results, we find how how tempera-
ture affects Vibrio cholerae, with meals being effective if heated high and long enough (Ghosh & Ramamurthy, 2011), and
how timing in terms of immediate eating of the food limits bacterial regrowth, while cultural and ritual norms strengthen
adherence to these preventive food practices (Mandikonza et al., 2011). While important, these food practices are not suffi-
cient without access to safe water, which was acknowledged in heritage knowledge systems, particularly related to droughts
(Mandikonza et al., 2011).

Fourth, communities can prevent infections through diet, nutrition, and hydration, including food traditions such as fer-
mented foods supporting gut microbiome, practice norms for food preparation and the use of sustained heat as well as
hydration practices encompassing avoiding stagnant water. Crucially, how these practices contribute to prevention depends
on how they are conducted, highlighting the need to sustain their social and cultural rationale through health education in
addition to the actual practice.

Finally, to prevent cholera disease leading to morbidity and mortality, communities and governments can utilize the social
practice of oral rehydration therapy as a way to normalize the microbiome environments of the infected human bodies and
digestive systems.

As illustrated in this discussion, tensions between short- and long-term practices is linked a mismatch in knowledge sys-
tems where modern health education assumes linear knowledge transfer where formal education leads to behavior change,
while we argue for more hybrid educational models, combining pairing school handwashing programs with intergenerational
learning (Marques et al., 2021; Sturmberg, 2018).

While this paper contributes to knowledge on the integration of heritage and modern health knowledges in addressing
cholera in Zimbabwe, there are limitations to the study’s approach. Firstly, the reliance on documentary materials makes it more
difficult to account for communities’ experiences and health practices in response to climate change that is not published.
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This includes the risk of underrepresenting the oral knowledges of heritage health knowledge experts. The results could have
provided further depth by including data on community members’ or healthcare practitioners’ perspectives especially on the
effectiveness of heritage practices. Secondly, the case study method provides contextual depth to Zimbabwean conditions with
the socio-ecological dynamics of cholera being partially specific for the context. Meanwhile, this means that the paper’s ability
to reflect the diversity of health challenges and practices is more limited with implications for generalisability to other places
and health challenges. This includes capturing the diversity of Indigenous health knowledges across the Southern African region.
Thirdly, the paper raises the challenge of structural barriers that could affect the practical implementation of integrated health
approaches. Together, these limitations illustrate the necessity for future research to provide additional depth by utilising partic-
ipatory methods and breadth by utilising comparative research methods across places and cultural contexts.

Conclusion

This study aimed to explore social-ecological relational dynamics in health knowledge and practices in health education
relating to the social practices of government and communities, and how the microbial world could be relationally normal-
ized for better health and well-being of individuals and communities. To achieve SDG 3 Good health, there is a need to
openly examine the relationship between health knowledge landscapes in the context of their application as a process that
is integral to contextual knowledge and experience landscape. While modern health knowledge approaches have shown
good response abilities, heritage-based health approaches can enhance the resilience of communities to pathogenicity and
disease if they are brought into the mainstream health knowledge practice space. The paper illustrates how dissonance
between health knowledges are due structural hierarchies, with heritage practices such as well-protection rituals being pos-
sible to combine with water quality testing as well as cultural practices such as sustained heating of food embody scientific
approaches (Dalu et al., 2011; Ghosh & Ramamurthy, 2011). Such integration of heritage practices should acknowledge ratio-
nales regarding how heat and water play a key role in human-microbial world interactions. Furthermore, contextual limits
need to be considered, such as water, sanitation and waste services, and be combined with biomedical understanding of
cholera building on partnerships between health knowledge experts (Jutla et al, 2015; Maluleka & Ngoepe, 2019). There is
thus a need to rebalance the modern approaches to health and well-being that accompany the changing conditions for
environmental health in the southern African sub-region. This integrative approach has the potential to reposition health and
human well-being from being responsive and expert-driven to preventative and community-led.

Crucially, calls for rebalancing modern approaches should not be taken to eliminate public health efforts and the need for
therapeutic approaches in severe cholera cases. Rather, it entails understanding government-based public health responses as
a tool for the promotion of health and well-being. The integration between the health knowledges is thus framed as a pro-
cess of overcoming epistemological and policy hierarchies (Chigudu, 2021; Denyer Willis & Chandler, 2019). Social practices to
address cholera are thus broadened to include communities engaging in preventive practices by themselves and in collabo-
ration with the government to normalize social-ecological relationships with the microbial world, avoiding the development
of pathogenic relationships with Vibrio cholerae. A curriculum process emphasizing ethics-led action learning focused on care
would shift the focus towards living with the landscape, including the microbial world.
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