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ABSTRACT 
 

Understanding WASH Actors Response to the COVID-19 Pandemic  
in Tanzania and Kenya: A Qualitative Case Study 

 
By Max Perel-Slater  

 
The COVID-19 pandemic has posed a major public health challenge due to its fast global 

spread, the novel nature of the virus, and the viruses’ ability to rapidly mutate into new variants. 
The pandemic response effort has been expansive, involving individuals and organizations from 
multiple sectors and geographic areas. Notably, WASH organizations have played a crucial role 
in the advancement of COVID-19 prevention measures given their experience in hygiene 
promotion and program implementation during crisis situations. As with others involved in 
response efforts, however, the COVID-19 pandemic has presented unique challenges for WASH 
actors, who have faced unprecedented circumstances in which to carry out their critical work. 
This study aimed to understand WASH-related programmatic decision making in this fast paced 
and high-stress outbreak situation where there was little precedent and constantly evolving 
evidence to support action, and to prompt reflection within the WASH sector around how to both 
improve current response efforts and better prepare for future health crises. We describe and 
compared perspectives from 21 individuals at organizations in Tanzania and Kenya that were 
involved in coordinating, designing, and delivering hygiene programs during the COVID-19 
pandemic. Through comparative thematic analysis, we found that the initial phases of the 
pandemic were perceived by WASH actors in Tanzania and Kenya as being a potential turning 
point for the widespread adoption of hand hygiene behaviors. However, despite initial population 
level adoption of hand washing practices, momentum was lost as community fear dissipated and 
government priorities changed. Further we found that local small-scale organizations can play a 
key role in outbreak response efforts, but are often under supported by the sector, donors, and 
government stakeholders. Finally, the prioritization of M&E and collection of data remains a key 
challenge for WASH actors in emergency situations. 
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Chapter 1: Literature Review 
Abstract 

This review examines SARS-CoV-2, including its epidemiology, surveillance, the 

efficacy of prevention and control measures, as well as the effect of the COVID-19 pandemic on 

select vulnerable populations. Further, behavior and hygiene related interventions are highlighted 

and examined, with special consideration given to the effect of misinformation and rumors on 

COVID-19 response work. The review starts with an overview of historical and global patterns 

and shows that Tanzania and Kenya provide valuable examples and lessons that can be used in 

future pandemic preparation and response.  

COVID-19 Disease Description 

The first human case of SARS-CoV-2, the pathogenic agent of COVID-19, was first 

reported in Wuhan City, China, in early November or December 2019 (Amanat & Krammer, 

2020; Hoehl et al., 2020). The number of cases increased rapidly, with more than 80,000 

reported infections in China by March 15, 2020 (Liu et al., 2020; X. Yang et al., 2020). The 

disease, termed COVID-19 (or coronavirus disease 2019), became a pandemic with community 

transmission in over 203 countries and territories (Fontanet et al., 2021; D. Wu, Wu, Liu, & 

Yang, 2020). As of April 15th 2022, when this review was completed, an estimated 503 million 

people have been infected by SARS-CoV-2 leading to at least 6.1 million deaths (JHU, 2022).  

When new viruses are observed, understanding their origin (Holmes, 2011) allows for 

identification and isolation of their source, which can prevent future transmission (WHO, 

2020c). Identification of origin also can aid in scientific understanding of the epidemiology of 

the initial outbreak, which is crucial for developing response efforts (Banerjee, Doxey, 

Mossman, & Irving, 2020). SARS-CoV-2 is part of a large family of viruses known as 
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Coronaviruses (CoVs), which can cause respiratory diseases in humans (Seyran et al., 2021). 

Other notable Coronaviruses include Severe Acute Respiratory Syndrome (SARS) and the 

Middle East Respiratory Syndrome (MERS). Both viruses have high mortality rates and were 

first identified in 2003 and 2012, respectively. There are four genera of CoVs: alpha, beta, 

gamma, and delta. SARS-CoV-2 has been classified as belonging to the beta-coronavirus genera 

(Holmes, 2011; Murray et al., 2020; Pal, Berhanu, Desalegn, & Kandi, 2020; Y.-Z. Zhang & 

Holmes, 2020). All known CoVs that belong to the alpha and beta genera cause disease in 

humans (Andersen, Rambaut, Lipkin, Holmes, & Garry, 2020).  

The majority of alpha and beta CoVs are believed to have the ability to infect multiple 

animal hosts (Banerjee et al., 2020). For example, SARS infected civet cats and humans in 2002 

and MERS is believed to have been transmitted from camels to humans in 2012 (Jo et al., 2021). 

In such cases, CoVs are classified as zoonotic viruses as they can be transmitted from an animal 

to a human host (Munir et al., 2020). Although the zoonotic source of SARS-CoV-2 is unknown  

(WHO, 2020c), analysis of the virus’s genetic makeup suggest that it is genetically similar to 

other coronaviruses isolated in bat populations (Andersen et al., 2020; Tang et al., 2020).  

Genetic sequencing of SARS-CoV-2 has shown evidence that the ecological origin of the 

virus maybe from bat populations found in Asia, the Middle East, or Europe (Banerjee et al., 

2020; WHO, 2020c). To date, all samples of SARS-CoV-2 isolated from infected humans are 

genetically related to CoVs found in wild Rhinolophus bat populations (Andersen et al., 2020; 

WHO, 2020c). Further, all genetic information of SARS-CoV-2 sequenced from humans to date 

is statistically similar, which suggests a single point of introduction into the human population 

(Y.-Z. Zhang & Holmes, 2020). Some studies have suggested that the introduction of SARS-
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CoV-2 into the human population occurred in the last quarter of 2019 (Andersen et al., 2020; 

WHO, 2020c).  

SARS-CoV-2 Variants 

All viruses change over time (Duffy, 2018), as is true of SARS-CoV-2 (Pachetti et al., 

2020), which is of epidemiological significance to response efforts. The majority of changes that 

occur in a viruses genetic sequence do not lead to alterations of the virus’s properties (W. Zhang 

et al., 2021). However, over time genetic changes may lead to adaptation of characteristics, such 

as the virus’s transmissibility or severity, as well as changes in the effectiveness of prevention 

measures, diagnostic tools, vaccines, and therapeutic medicines (WHO, 2021). The scientific 

community, led by the WHO and the CDC, has monitored changes in the SARS-CoV-2 genetic 

sequence since January 2020 (CDC, 2021d; WHO, 2021). With the aim of prioritizing effective 

surveillance, research, and response efforts, the WHO and CDC have created four classifications 

of SARS-CoV-2 variants: Variants Being Monitored (VBM), Variants of Interest (VOIs), 

Variants of Concern (VOCs), and Variants of High Consequence (VOHC) (CDC, 2021d; WHO, 

2021). The classifications are intended to indicate the potential risk posed by SARS-CoV-2 

variants, with the VBM classification indicating the lowest risk and the VOHC indicating the 

highest risk (Tao et al., 2021). Variant status can be escalated or deescalated based on emerging 

scientific evidence. At the time of this review (April 2022), there were 12 recognized SARS-

CoV-2 variants (CDC, 2021d; WHO, 2021). According to the CDC, 10 have been classified as 

VBM and two as VOC (CDC, 2021d); currently no variants are classified as VOI or VOHC 

(WHO, 2021).  

The two variants currently classified as VOC have been labeled by the WHO as the Delta 

and Omicron variants (CDC, 2021d; WHO, 2021). Both have significant genetic changes from 
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the original Alpha variant, leading to adapted pathogenic attributes (Koyama, Platt, & Parida, 

2020; Planas et al., 2021; Tegally, Wilkinson, Giovanetti, et al., 2021). The Delta variant, first 

identified in India (Singh, Rahman, Ehtesham, Hira, & Hasnain, 2021; Yadav et al., 2020), has 

been shown to have increased transmissibility and susceptibility to monoclonal antibody 

treatments, as well as a reduction in effectiveness of sera vaccination (CDC, 2021d). The 

Omicron variant, first identified in South Africa (Tegally, Wilkinson, Lessells, et al., 2021), 

exhibits similar viral attributes (CDC, 2021d). However, some studies have shown that the 

transmissibility of Omicron is greater than Delta (Saxena et al., 2021), but that the severity of 

illness may be decreased (Cameroni et al., 2021; Karim & Karim, 2021).   

Transmission 

SARS-CoV-2 can be transmitted from one individual to another when a person infected 

with the disease releases or sheds the virus from their body into the environment (Harrison, Lin, 

& Wang, 2020). Viral emission can occur from both individuals who are and who are not 

experiencing symptoms (Buitrago-Garcia et al., 2020). Currently, the scientific community 

believes that the primary modes of viral emission for COVID-19 are through coughing, sneezing, 

vomiting, or defecating (Meyerowitz, Richterman, Gandhi, & Sax, 2021). An uninfected 

individual then comes into contact with these viruses in the environment. Aerosolized, surface, 

and fecal-oral routes have been identified as the likely modes of SAR-CoV-2 transmission (Knee 

et al., 2022). 

Infectious Dose 

Currently the infectious dose, or quantity of viruses needed to trigger an infectious 

response is not known for SARS-CoV-2 (Chan et al., 2020). In general, a lower infectious dose 

means that a higher risk of transmission of a virus. This has led to suggestions that different 
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variants of SARS-CoV-2 might have different infectious doses (Z. Wang et al., 2020). 

Additionally, other authors have suggested that the initial dose of the virus and the amount of the 

virus in the body of an individual might worsen the severity of COVID-19 (Heneghan, Brassey, 

& Jefferson, 2020). However, as of April 2022, the scientific data to prove either of these 

hypotheses is not available (Knee et al., 2022).  

Symptoms 

Symptoms associated with SARS-CoV-2 infection include fever or chills, cough, 

shortness of breath or difficulty breathing, fatigue, muscle or body aches, headache, new loss of 

taste of smell, sore throat, congestion or runny nose, nausea or vomiting, or diarrhea (Larsen, 

Martin, Martin, Kuhn, & Hicks, 2020; Menni et al., 2020; Struyf et al., 2021). Some studies have 

suggested that the Delta variant may cause more severe illness and death (Mlcochova et al., 

2021; Wang et al., 2022). However, as of April 2022, it remains unclear if SARS-CoV-2 variants 

are associated with different or more severe symptoms (CDC, 2022).  

Incubation Period 

Studies suggest that the incubation period of SAR-CoV-2 is between 2 and 14 days after 

an individual is exposed to the virus (Qin et al., 2020; Rai, Shukla, & Dwivedi, 2021). 

Suggestions have been made that some variants may have different incubation periods (Grant et 

al., 2021). However, as of April 2022, the scientific community has not come to a consensus on 

this issue (Jansen, 2021).  

Viral Detection 

There are multiple methods for detecting viruses in the environment (Leland & 

Ginocchio, 2007). Currently, detection of the unique genetic material of SARS-CoV-2 is used in 

many laboratory approaches (W. Wang et al., 2020), which can be problematic as the presence of 
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viral genetic material alone cannot cause infection (Cevik et al., 2021). In fact, the detection of 

SARS-CoV-2 genetic material suggests that either viable or inactive viruses are present (Pujadas 

et al., 2020). In the case of inactive or killed SARS-CoV-2, the virus is no longer able to 

reproduce and cannot cause infections (Cevik et al., 2021).   

SARS-CoV-2 Prevention and Control 

As the SARS-CoV-2 virus is novel, prevention and control guidelines have changed over 

time based on emerging scientific research (Somerville et al., 2021). Currently, the CDC 

recommends individuals use a multifaceted approach to prevention (CDC, 2021b), which 

includes physical distancing, avoiding crowded and poorly ventilated spaces, use of face 

coverings, frequent testing and daily health monitoring, hand washing with soap, cleaning and 

disinfecting high touch surfaces, and vaccination (CDC, 2021c). The following section of this 

review examines the history and adapting scientific understanding of hygiene-related prevention 

and control methods’ efficacy and modes of implementation. 

Physical Distancing and Isolation 

Physical distancing, sometimes called ‘social distancing,’ is the act of one individual 

staying separated from other individuals with the aim of preventing disease transmission (N. R. 

Jones et al., 2020). Physical distancing frequently refers to a behavioral choice made by an 

individual rather than an order or mandate made by a government or health authority (Chu et al., 

2020) and has been used in previous public health emergencies, especially with highly infectious 

diseases like those that involve respiratory transmission (Islam et al., 2020). Staying distant from 

another individual has been shown to be effective in slowing community transmission of SARS-

CoV-2 (N. R. Jones et al., 2020).  
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Physical distancing was one of the first prevention measures widely advocated by the 

WHO and other health authorities (WHO, 2020b). However, the specifics of how to safely 

physically distance have changed over time (Fang et al., 2021; N. R. Jones et al., 2020; Shaw, 

Butcher, Ko, Zello, & Chilibeck, 2020). Some have recommended that 12 feet (2 meters) is a 

safe distance (GOC, 2021) while others have said 6 feet (1 meter) is effective (Stewart, 2020). 

Jones et al. argue that rules stipulating specific distances are not useful as these calculations are 

based on outdated dichotomous research on droplet size and respiratory physics. Instead, the 

authors argue for graded recommendations that consider multiple factors in assessing risk (N. R. 

Jones et al., 2020), noting that greater consideration should be given to the susceptibility of an 

individual to infection, duration of exposure, and viral load of the emitter (Jarvis, 2020).  

Including these considerations in physical distancing calculations would allow for greater 

freedom in lower risk settings and increased protection in high-risk settings (N. R. Jones et al., 

2020). The disagreement about the distance by which to safely socially distance has led to 

changes in official recommendations by the WHO, CDC, and other health authorities since 

March 2020.  

Research into the safe length of physical distancing under different environmental and 

epidemiological situations is historic and ongoing. Scientists in the 19th century began the study 

of the mechanics of droplet emission during coughing or sneezing (Papineni & Rosenthal, 1997). 

The German bacteriologist and hygienist Carl Georg Friedrich Wilhelm Flugge conducted a 

study in 1897 where samples were collected on mirrors and agar plates. Based on the distance in 

which visible droplets containing pathogens were observed, Flugge proposed that 6 to 12 feet (1 

to 2 meters) was a safe distance of physical space to prevent infection of an illness with a 

respiratory transmission route (Flugge, 1897). Despite limitations in this and other early studies, 
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the idea of 6-to-12-foot distancing became entrenched in the thinking of the scientific 

community (N. R. Jones et al., 2020). However, a recent systematic review of 10 studies found 

that respiratory ‘small’ droplets (up to 60 micrometers) could be projected beyond 12 feet (2 

meters) when an individual coughs of sneezes (Bourouiba, 2016, 2020). The authors suggested 

that based on these findings SARS-CoV-2 could be spread beyond 6-to-12 feet (1-2 meters) 

through sneezing or coughing (Bourouiba, 2020).  

Isolation refers to societal-level distancing of individuals from one another, which can 

take the form of ‘stay-at-home orders,’ ‘lockdowns,’ and quarantines. In some scientific 

literature, the difference between physical distancing and isolation is that the latter is often at a 

population level and is mandated by a government or health authority (Kucharski et al., 2020). 

Since March 2020, large portions of the world population have at times been ordered or 

encouraged to isolate (MacIntyre, 2020; Williams et al., 2021). Justification for isolation is that it 

is effective in slowing community transmission and decreasing the number of individuals in need 

of medical care (Kucharski et al., 2020). This epidemiological idea has been popularly referred 

to as “flattening the curve,” meaning changing infection rates from increasing rapidly to 

decreasing or maintaining a constant rate (Thunström, Newbold, Finnoff, Ashworth, & Shogren, 

2020; Villas-Boas, Sears, Villas-Boas, & Villas-Boas, 2020).  

Critics of physical distancing and isolation suggest that their combined effect can lead to 

negative mental health consequences (Giallonardo et al., 2020; Meyer, Landry, Gustat, Lemon, 

& Webster, 2021). Galea et al. (2020) suggested that physical distancing will have mental health 

and well-being consequences in the short and long term at both individual and population levels 

and may manifest in substantial increases in depression, anxiety, loneliness, domestic violence, 

and substance abuse (Galea, Merchant, & Lurie, 2020). These factors in tandem with the 
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sequelae of mental health consequences of epidemics more generally is the subject of 

forthcoming analysis of this research team.  

Hand Hygiene 

Hand hygiene is recognized as an effective infection control measure for interrupting 

microorganism transmission (Jumaa, 2005). The practice is widely promoted and practiced 

across the world as means of preventing numerous types of infections (Ejemot, Ehiri, 

Meremikwu, & Critchley, 2008). The link between handwashing and health was first made in the 

19th century (Carter & Carter, 2017). Many credit the Hungarian doctor, Ignaz Semmelweis, as 

being the ‘founder of hand hygiene’ (Best & Neuhauser, 2004). In 1846, Semmelweis 

anecdotally noticed that there was a difference in mortality rates among women giving birth at 

two separate wards of the Vienna General Hospital (Kadar, 2019). Over a period of 6-months he 

observed that women giving birth in the doctor run maternity ward were more likely to develop a 

fever and die than women giving birth in the midwife-run maternity ward (Best & Neuhauser, 

2004). Semmelweis hypothesized that this was due to the doctors conducting autopsies and then 

transmitting ‘cadaverous particles’ on their hands to the patients (Carter & Carter, 2017). This 

idea was supported by the fact that the Midwives did not perform autopsies and did not have any 

contact with the cadavers (Best & Neuhauser, 2004). Based on this hypothesis. the hospital 

instituted mandatory handwashing procedures for doctors when leaving the mortuary. The 

resulting fall in mortality in the doctor run maternity ward was the first proof that clean hands 

could prevent disease and death (Best & Neuhauser, 2004). Unfortunately, this new idea was not 

popular with the scientific community and many rejected Semmelweis’s findings (Carter & 

Carter, 2017).  
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Another early promoter of handwashing was the famous British nurse, Florence 

Nightingale (Cohen, 1984). In 1854, during the Crimean War Nightingale implemented 

handwashing and other hygiene procedures in the hospital that she ran (Cook, 1914). While she 

initially aimed to reduce miasma, handwashing had the effect of reducing infections among 

patients. Unfortunately, similarly to Semmelweis, Nightingale’s break through was largely 

ignored (Cohen, 1984). It was not until the 1980s that widespread hand hygiene promotion 

began, largely triggered by an outbreak of foodborne and healthcare related infections in the 

United States (Geller, Eason, Phillips, & Pierson, 1980; Ojajärvi, 1980). The CDC began 

promoting hand hygiene as an effective practice for preventing disease transmission, a campaign 

that led to the first nationally endorsed hand washing guidelines (A. CDC, 1985). These 

guidelines acted as a catalyst for global promotion of hand hygiene as a cost-effective, crucial 

tool for human health (GHP, 2019). Large scale initiatives such as the Global Handwashing 

Partnership (GHP, 2022), UNICEF’s Hand Hygiene For All (UNICEF, 2022), and WASH’EM 

(WASH’EM, 2022), to name a few, have set out to make handwashing universal.  

There is general scientific consensus that hand hygiene is an effective measure for 

interrupting the transmission of microorganisms, which cause infection at community and 

healthcare settings (Srigley et al., 2015). However, many researchers and implementors argue 

that hand hygiene should just be a component of an integrated approach to infection and control 

measures (Kendall, Landers, Kirk, & Young, 2012). Numerous studies have shown that hand 

hygiene compliance is poor globally (Huis et al., 2012; Kilpatrick et al., 2018). While the 

mechanics of practicing proper hand hygiene are relatively simple, there are complex and  

interdependent factors that determine behavior surrounding hand hygiene (Allegranzi et al., 

2009; Jumaa, 2005). Some less studied aspects of hand hygiene include hand drying and the 
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effect of cultural dynamics on hand hygiene behavior (Jumaa, 2005). The significance of these 

considerations is becoming increasingly documented in the scientific literature (Jumaa, 2005). 

Accordingly, there has been increased emphasis in recent years on incorporating cultural and 

social considerations into future handwashing initiatives (Cumbler et al., 2013).  

Early in the COVID-19 pandemic, some researchers questioned the efficacy of hand 

hygiene as a SARS-CoV-2 infection control measure (C. Yang, 2020). It was suggested that, 

because SARS-CoV-2 is transmitted by small-particle aerosols rather than large droplets, the role 

of hand hygiene in preventing transmission is “not particularly important.” However, many in 

the scientific community disputed these findings (Cavanagh & Wambier, 2020; Kendziora et al., 

2020; T. H. Lai, Tang, Fung, & Li, 2020). As a rebut, many scientists pointed to an 

environmental study, which examined the detectability of SARS-CoV-2 in air and surface 

samples taken in isolation wards of COVID-19 patients. The study conducted by Ong et al., 

(2020) in Wuhan China from January to February 2020, found that all air samples were negative, 

while many environmental samples were positive. This included detectable levels of SARS-

CoV-2 on swabs taken from isolation room tables, bed rails, light switches, and door handles 

(Ong et al., 2020). The findings of this study became the impetus for hand hygiene guidelines 

developed by the WHO (WHO, 2020e) and CDC (CDC, 2021b).  

The understanding of how hand hygiene methods can effectively kill and remove SARS-

CoV-2 has evolved. Handwashing with soap has been shown to be effective (T. H. Lai et al., 

2020). Analysis of the composition and density of microflora on different areas of hands found 

that most microbes reside in areas with high concentrations of oil and moisture (McGinley, 

Larson, & Leyden, 1988). A soap molecule has a hydrophobic and hydrophilic side. While 

washing hands with soap, the hydrophobic side attaches to oil and dirt that is nearby. The 
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hydrophilic side simultaneously attaches to nearby water molecules. So as hands are washed the 

soap molecules effectively pick up dirt and oil from hands and washes them away (White, 2020). 

As most microbes are found in oil and dirt, this makes soap a highly effective preventative 

measure against many pathogens. Numerous studies have shown that soap not only removes 

SARS-CoV-2 but also deactivates it (Thordarson, 2020). The SARS-CoV-2 virus is encapsulated 

by a fatty membrane. This membrane dissolves and in some cases can disintegrate when it 

encounters the hydrophobic side of a soap molecule. Thus, the SARS-CoV-2 virus can be 

destroyed when the membrane is damaged by soap (White, 2020).  

Lack of ease of use is a major barrier to hand hygiene practice, and this has led to wide 

adoption of non-water-based solutions like alcohol-based sanitizers. A randomized control trial 

assessing handwashing with soap (control) and using an alcohol-based rub (treatment) in 

hospitals recruited 8,500 healthcare workers in 14 US states. The study found that hand hygiene 

compliance was initially low at baseline among both the treatment and control groups. The 

researchers suggested that this may be due to the limited time available to practice hand washing 

and the inconvenient placement of hygienic materials. However, at the conclusion of the 18-

month study it was observed that increased promotion and availability of alcohol-based hand 

disinfection led to a statistically significant increase in hand hygiene compliance (Voss & 

Widmer, 1997). The findings of this study have been replicated in different settings across the 

world and there is now strong scientific consensus that ease of use and availability of hygienic 

materials are two primary facilitators to hand hygiene (Dyson, Lawton, Jackson, & Cheater, 

2011; Pittet, 2000; Sadule-Rios & Aguilera, 2017). The use of alcohol-based hand sanitizers has 

grown dramatically during the COVID-19 pandemic, spurred both by their ease of use and 

effectiveness against deactivating the SARS-CoV-2 virus.  
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Surface Transmission and Cleaning 

Surfaces have been shown to be a potential vector that can transmit infectious diseases 

(Castaño et al., 2021; Kraay et al., 2018). Surfaces of concern in disease transmission are those 

that are frequently touched, including doorhandles, light switches, counter tops, mobile devices, 

and other fomites (E. L. Jones, Kramer, Gaither, & Gerba, 2007; Zhao, Eisenberg, Spicknall, Li, 

& Koopman, 2012). However, there are numerous factors that affect the likelihood of disease 

transmission when encountering a surface (Karin Gallandat, 2021), including the infectious dose 

of the disease, virus survival on different types of surfaces, virus transferability from surfaces to 

hands and then to openings in the human body (such as eyes, mouth, and nose), resistance of a 

virus to inactivation by cleaning products, and the quantity of a virus emitted or shed by an 

infected person (Lei, Xiao, Cowling, & Li, 2020). A recent systematic review of 20 scientific 

publications examined the current knowledge and understanding of fomite viral transmission and 

efficacy of common disinfection approaches (Castaño et al., 2021). Castano et al. (2021) found 

that many viruses including SARS-CoV-2 have the ability to actively persist on surfaces for 

hours or even days. The potential for surface transmission of SARS-CoV-2 (WHO, 2020a) has 

led to widespread calls for surface disinfection as an infection and control strategy (CDC, 2021a; 

WHO, 2020e). However, most of the scientific evidence suggests that surface contamination 

presents a low risk for COVID-19 transmission when factors such as viral detection and 

infectious dose are considered (CDC, 2021a; Greenhalgh et al., 2021).  

Numerous studies have found that the genetic material of SARS-CoV-2 can be found on 

surfaces in healthcare settings. Moore et al. (2021) conducted an environmental survey of 

surfaces in public areas of eight hospitals in England and of the 336 surface samples taken, 8.9% 

were found to be positive for SARS-CoV-2 genetic material (Moore et al., 2021). A similar study 
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of surfaces in hospitals in the United States by Marotz et al. (2020) found that of the 972 samples 

taken from throughout 12 hospitals, 16% were positive. However, the researchers also found that 

closer proximity to an infected patient significantly increased the proportion of samples testing 

positive, with 39% of samples taken on or near a hospital bed testing positive (Marotz et al., 

2020). The proximal relationship between contaminated surfaces and infected individuals is 

supported by the environmental sampling of COVID-19 isolation wards in Singapore, which 

found that 87% of surfaces in 15 isolation rooms tested positive for SARS-CoV-2 prior to 

cleaning (Ong et al., 2020).  

Researchers have also found surface contamination with the SARS-CoV-2 virus in 

community settings. In Massachusetts, USA, sampling of 346 frequently touched surfaces 

around the city of Somerville found 8.3% with detectable levels of SARS-CoV-2, albeit with low 

concentrations of active virus potentially below the threshold needed to cause an infection 

(Harvey et al., 2020). Similar results have been found in community environmental sampling in 

Brazil (Abrahão et al., 2021) and Spain (Fernández‐de‐Mera et al., 2021), leading to a strong 

suggestion that the corresponding risk of infection from contact with a contaminated surface is 

low. A systematic review including 78 articles on SARS-CoV-2 surface contamination found 

that the highest proportion of surfaces that tested positive for the virus were in laboratories, as 

well as on masks and eating utensils used by COVID-19 patients. The authors concluded that, 

while SARS-CoV-2 transmission from surfaces was possible, the primary transmission route is 

airborne and surfaces present a relatively low risk (Bedrosian et al., 2020).  

Further research has shown that viruses shed from an infected individual become inactive 

in the environment and the quantity of active infectious viruses on a surface trend downward 

with time. The systematic review conducted by Bedrosian et al. (2020) suggested that SARS-
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CoV-2 can remain active on a surface for hours to days, with great variability depending on the 

surface type, humidity, and temperature. On many hard surfaces, such as tile, stainless steel, and 

concrete, SARS-CoV-2 was found to remain active for between 2.2 and 18 hours (Gallandat, 

Levy, & Jacqueine, 2021). However, there are suggestions that virus inactivity increases when 

exposed to heat and UV radiation, this has led some to suggest that the SARS-CoV-2 virus may 

die more quickly in sunlight (Bedrosian et al., 2020).  

Face Coverings: 

Social interactions among humans are important for the cycle of transmission of many 

bacteria and viruses and face masks have been used since the Middle Ages as a method of 

preventing human to human transmission (Matuschek et al., 2020). However, the use of face 

masks has in many eras been negative. Even in 1656, during the bubonic plague, so called ‘beak-

doctors’ got their name from the shape of their face masks. In many historical texts they are 

referred to as a symbol of death. However, more recent research suggests the iconic paintings of 

doctors wearing black cloaks, dark hats, and bird masks might be fictitious and even one of the 

earliest recorded examples of intentional misinformation about a disease outbreak (Matuschek et 

al., 2020).   

Some populations in East Asian countries quickly adopted the behavior of wearing masks 

in the early phases of the pandemic, as the practice was already common during past public 

health crises. Some suggested that this in part may be responsible for why early in the pandemic 

western areas, less accustomed to wearing face masks, felt the devastating effect of the pandemic 

more rapidly (Matuschek et al., 2020). While the rate of infection in different areas may in fact 

be related for multiple factors, there is a strong argument for the normative application of 

facemasks to prevent COVID-19 transmission. There is mounting scientific evidence that using 
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face coverings decreases the chance of transmitting and contracting COVID-19 (Hemmer, 

Hufert, Siewert, & Reisinger, 2021; Ju, Boisvert, & Zuo, 2021). However, there are challenges in 

promoting new behaviors to a population. For mask use, there have been clear challenges in 

promoting widespread mask use. Common challenges related to mask use from the literature 

include, correctly wearing masks, the comfort or inconvenience of masks, access to masks, safe 

cleaning and disposal of masks, changing evidence leading to varying mask policies, rumors and 

misinformation related to masks, promotion of makes use among children, issues related to 

personal freedom, distrust of government and public health leaders, and cultural practices which 

lead to mask use challenges (Shirvanimoghaddam et al., 2022; Tirupathi, Bharathidasan, 

Palabindala, Salim, & Al-Tawfiq, 2020). The following section examines the key literature 

related to these mask use challenges.  

For masks to be effective in preventing the spread of COVID-19 they must be worn 

correctly (Barrios et al., 2021; Kumar et al., 2020). Common varieties of face masks include 

cloth masks, surgical masks, and respirators (Santarsiero et al., 2020). Each have different 

procedures on how they can be used more effectively (Chaabna, Doraiswamy, Mamtani, & 

Cheema, 2021). However, in general for all mask types it is important that both the nose, mouth, 

and chin are covered and the mask fits tightly and comfortable against an individual’s face (Lee 

et al., 2020). Several studies have reported common ways that masks are improperly used (Feng 

et al., 2020; Howard et al., 2020; Purushothaman, Priyangha, & Vaidhyswaran, 2021). The 

several common ways are for the nose or mouth to not be fully covered, for the mask to be worn 

upside down or inside out, for masks to be shared (Kumar et al., 2020). Each of these mask 

misuses can either reduce the effectiveness of mask use in preventing transmission or have the 

potential for leading to increased risk of infection (Barrios et al., 2021). This has led to general 
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agreement that use of face covering should become a widespread behavioral change 

communication message and guidance must be developed and promoted (Van den Broucke, 

2020). 

Among some groups, sharing of face masks has been shown to be common, which can 

increase the risk of exposure to respiratory droplets of an infected individual (Chaabna et al., 

2021). The WHO has suggested that the primary method for preventing mask sharing is for face 

masks to be easily accessible and affordable to the global population (WHO, 2020e). However, 

in early 2020 and at other times during the pandemic supply chain issues have led to shortages of 

surgical and other types of masks (Tirupathi et al., 2020). In some areas these shortages have 

been so severe that healthcare workers have had to reuse or even go without face coverings (H.-l. 

Wu, Huang, Zhang, He, & Ming, 2020). This shortage initially led to widespread calls for face 

masks to not be used by the general population, with the goal that they could be saved for 

healthcare workers (Chaabna et al., 2021). This guidance was changed to recommend the 

widespread use of cloth masks (Esposito, Principi, Leung, & Migliori, 2020). Cloth masks were 

encouraged as a means of making mask usage more accessible to large portions of the global 

population (Tirupathi et al., 2020). In fact, several studies have shown that free dispersal of 

masks can led to as much as a three-fold increase in mask use (Chaabna et al., 2021; Chu et al., 

2020; Feng et al., 2020), leading to several notable large scale mask distribution initiatives, 

including by UNICEF and UNHCR, to distribute millions of masks to vulnerable groups, such as 

those who live in refugee camps (Mballa et al., 2020; Woldearegay, 2022). However, more 

recently evidence has shown that the effectiveness of cloth masks, especially for several SARS-

CoV-2 variants, may be limited (Cappa et al., 2021). This has led to increased promotion of the 

use of surgical and respirator masks (Liao et al., 2021).
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Chapter 2: Manuscript 
 

Introduction 

The COVID-19 pandemic has posed a major public health challenge due to its fast global 

spread, the novel nature of the virus, and the viruses’ ability to rapidly mutate into new variants. 

Although some experts predicted the danger of an outbreak of a novel virus (CFHS, 2019; Gates, 

2015; Knight, 2020), in many areas the lack of preparation and under investment in public health 

and healthcare have been exposed (Lal, Erondu, Heymann, Gitahi, & Yates, 2021; Sirleaf & 

Clark, 2021), leading to high morbidity and mortality (Sharma, Borah, & Moses, 2021; M. L. 

Wang et al., 2020). The pandemic response effort has been expansive, involving individuals and 

organizations from across multiple sectors and geographic areas. Notably, WASH organizations 

have played a crucial role in the advancement of COVID-19 prevention measures, as they have 

relevant experience in program implementation and health promotion during crisis situations, 

particularly regarding behavior change and handwashing initiatives. However, for WASH actors, 

as with others involved in response efforts, the COVID-19 pandemic has presented unique 

challenges given uncertainty about the virus and the unprecedented speed and scope of spread. It 

is crucial that the public health community, and the world more broadly, learn from the COVID-

19 pandemic to be more prepared for the future disease outbreaks, and learning through the 

experiences of WASH actors, who were actively and widely engaged in prevention 

programming.  

 In early 2020, countries across the world began to implement infection prevention and 

control (IPC) measures to slow the spread of SARS-CoV-2 (GÜNER, Hasanoğlu, & Aktaş, 

2020; Kluge et al., 2020) including lockdowns, travel bans, and quarantines. For the first time in 
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almost four decades, hygiene related prevention measures became prioritized and widely 

promoted in earnest at a global scale (Signorelli & Fara, 2020; WHO, 2020d). This widespread 

promotion of hygiene prevention methods was likely due to both their expected IPC 

effectiveness (Cavanagh & Wambier, 2020; Chen et al., 2020; Tso & Cowling, 2020) and also 

because they are clear and empowering actions that can be adopted at individual and community 

levels to slow and prevent the spread of the disease. Common hygiene related prevention 

methods that were promoted included hand hygiene, physical distancing, surface cleaning, and 

mask use (CDC, 2020; Gilmore et al., 2020; Kluge et al., 2020). The increased emphasis on 

hygiene and hygiene-related behaviors positioned water, sanitation, and hygiene (WASH) 

actors—including practitioners, researchers, policy makers, and funders—to have a critical role 

in COVID-19 response efforts.  

The WASH sector was uniquely positioned to respond to the COVID-19 pandemic given 

previous experience promoting disease prevention behaviors, whether from regular programing, 

or from responses to previous disease outbreaks or humanitarian work. Examples of the role of 

the WASH sector can be seen in the activities of past cholera (D’Mello-Guyett et al., 2020; 

Wolfe, Kaur, Yates, Woodin, & Lantagne, 2018), Ebola (Czerniewska & White, 2020; Mallow et 

al., 2018), and other coronavirus outbreaks (Albarrak et al., 2021; Fung & Cairncross, 2007). In 

these past disease outbreaks, WASH actors played leading roles in the implementation of disease 

prevention measures, including the promotion of hand hygiene.  

 While WASH actors were well-equipped with human resources and infrastructural 

capacity in place to quickly respond to COVID-19, including staff trained in behavior change 

and hygiene promotion techniques, familiarity in developing information, education, and 

communication (IEC) materials, and experience in rapidly planning and implementing 
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interventions in disease outbreak settings, this new and increased role for the WASH sector also 

led to a new set of challenges. WASH implementors were in an unparalleled position during the 

COVID-19 pandemic compared to previous outbreaks and responses and had to distinguish key 

needs and initiate activities rapidly to mitigate transmission, identify and focus interventions on 

populations that were not only at a high risk to COVID-19 but already vulnerable and 

marginalized, minimize in-person interactions during project activities, and make decisions 

based on imperfect and frequently changing evidence and guidelines. There is a need to 

understand the experiences, challenges, and lessons learned by WASH actors as they responded 

to COVID-19 so that the sector can improve its response and be better prepared for future 

disease outbreaks.   

The primary aim of this paper is to better understand programmatic decision making 

among WASH actors responding to the COVID-19 pandemic in two adjacent, geographically 

and culturally similar, yet politically different East African Countries. We present a qualitative 

case study comparing the COVID-19 response efforts of WASH actors in Tanzania and Kenya. 

These two countries have similarities in language, culture, population size, and their respective 

WASH sectors have experience in responding to disease outbreaks.  Yet, despite starting the 

pandemic with similar perceptions of COVID-19 and IPC measures, just four months into the 

pandemic there was a major divergence in how each government led COVID-19 response work, 

presenting distinct challenges to WASH actors in each country. Investigation and comparison of 

WASH program responses in Kenya and Tanzania can illuminate useful lessons for preparing for 

future pandemics, particularly in vastly different political climates.     
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Methods Section 

 

Study Design and Approach: 

This study is embedded within a larger, parent qualitative research study carried out with 

WASH implementors to understand, in real-time, how hygiene response activities were designed, 

funded, delivered, coordinated, and monitored in low- and middle-income settings globally 

during the COVID-19 pandemic. This sub-study specifically sought perspectives from 

individuals at organizations in Tanzania and Kenya that were involved in coordinating, 

designing, and delivering hygiene programs during the COVID-19 pandemic to understand and 

compare programmatic decision making among these geographically adjacent yet politically 

divergent countries.  

We conducted in-depth, semi-structured, key informant interviews (KIIs) from March 

2021 to July 2021. KIIs are aimed at providing in-depth information from participants, usually 

those identified as having expertise about a particular subject (Guest, Namey, & Mitchell, 2013). 

KIIs were identified as being appropriate for this research study as data collection was 

contemporaneous to the implementation of COVID-19 response activities and the issues that are 

the subject of this analysis had not previously been represented in the scientific literature. The 

semi-structured nature of the interviews allowed for reflective and open-ended responses, which 

enabled examination and consideration of the processes, norms, and decision-making 

surrounding multifaceted issues (Hennink, Hutter, & Bailey, 2020).  

Study Setting: 

Participants of this study worked for organizations based in the boarding East African 

nations of Tanzania and Kenya. These two countries share official languages, Swahili and 

English (Kenya-GOV, 2010; Tanzania-GOV, 2015), and have relative commonality in history, 
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culture, population size (Tanzania: 59 million (Mwakisisile & Mushi, 2019), and Kenya 53: 

million (Wasilwa, 2019)), and political systems (both are unitary republics (Kenya-GOV, 2010; 

Tanzania-GOV, 2015)). There are also many distinctions between the two countries. Kenya has a 

higher gross domestic product ($79B compared to $53B (UNDATA, 2020)) while Tanzania has 

many more ethnic groups or tribes (over 100 compared to 36 (Mamo, 2021)) and larger 

geographical area (UNDATA, 2021).  

Both Tanzania and Kenya have large NGO sectors, including active WASH 

organizations. According to the 2019/2020 sectoral report Kenya has over 9,200 active NGOs 

with a total combined budget of over $1.4 billion (NGO-Bureau, 2020) representing  a doubling 

in the number of NGOs and funding since 2009. In 2019/2020 organizations engaged in the 

WASH sector made up 7% of the total number of NGOs and had 3.76% of the total funding. The 

most recent NGO sector report from Tanzania shows that in 2015 there were over 8,500 NGOs 

(NACONGO, 2016), however according to the National Council of NGOs this number may be 

closer to 2,500, after a 2017 government initiative to authenticate and re-register NGOs 

(NACONGO, 2017). No official numbers are available on the total combined budget of NGOs in 

Tanzania, or the proportion of organizations that work in the WASH sector. However, the 2020 

Tanzania Water and Sanitation Network’s Equity Report suggests that there has been a 25% 

reduction in funding for the Tanzanian WASH sector since 2015 (TAWASANET, 2020).  

National Government COVID-19 Response in Tanzania and Kenya 

Initially the governments of Tanzania and Kenya implemented similar COVID-19 

response measures. Both enacted non-pharmacological interventions recommended by the WHO 

and Africa CDC, such as school closures, mandatory quarantines for international travelers, 

suspension of international flights, and the closure of entertainment establishments (Aluga, 2020; 
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Mfinanga et al., 2021). However, the Tanzanian Government decided not to implement 

lockdowns, citing economic and freedom of movement concerns (Mfinanga et al., 2021) while 

Kenya implemented a countrywide nighttime curfew and lockdowns of major cities (Ahmed et 

al., 2020). At first large urban centers, such as Dar es Salaam, Tanzania and Nairobi, Kenya were 

the epicenters of COVID-19  (Nakkazi, 2020). However, within one  month of the first official 

case in each nation, community transmission had been confirmed across both countries (Takele, 

2020).  

In April of 2020, a major divergence in the COVID-19 responses between the two 

countries occurred. Specifically, Tanzania’s former president John Pombe Magufuli, who passed 

away in March 2021 (Wamsley & Peralta, 2021), reportedly from a heart condition (BBC, 

2021c) amid rumors he had contracted COVID-19 (BBC, 2021b), led a controversial response to 

the COVID-19 pandemic. The Magufuli administration stopped providing data on COVID-19 

cases and deaths (Mwai & Giles, 2021), ended previous COVID-19 prevention and control 

measures, and promoted herbal medicines (Kombe, 2020), regular exercise, good nutrition 

(BBC, 2021a), and prayer (Burke, 2021) as remedies to fight COVID-19. In June of 2020, the 

government declared Tanzania to be COVID-19-free (Ombuor & Bearak, 2021), and refused to 

accept any vaccines produced outside the country (BBC, 2021a). NGOs engaging in COVID-19 

prevention programing were accused of “spreading fear” to the population and were in some 

cases forced to stop operations (Awami, 2020; OGP, 2020; Singano, 2020), leading to 

widespread COVID-19 denialism among the general population and an uncoordinated response 

to the pandemic in both the public and private sector (Buguzi, 2021a; Saleh, 2020). After 

president Magufuli’s passing, in July 2021 his successor president Samia Suluhu Hassan 

reversed many COVID-19 directives (Buguzi, 2021b) and began to release data on COVID-19, 
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implement IPC initiatives, accepted and distributed vaccines, and allowed NGOs to resume 

programing related to COVID-19 prevention (Warah, 2021). Officially, as of the first of March 

2022, Tanzania has had 33,726 cases and 800 deaths from COVID-19 (John Hopkins, 2022), but 

the actual number is suspected of being significantly higher (Mwai & Giles, 2021). On the same 

date, approximately 2.5 million people have received at least one dose of a COVID-19 vaccine in 

the country, representing 4.2% of the population (Ritchie et al., 2022).  

In contrast Kenya kept in place many COVID-19 response measures, including bans on 

social gatherings, school closures, and suspension of local and international travel through 

August 2020 (MoH, 2020). Some community groups and opposition politicians complained of 

the economic cost of long closures (AN, 2020). Others said that the implementation of the 

measures was too severe with fines, jail time, and even police killings of those found not 

following public health orders (Namu & Riley, 2020). The Kenyan government responded that 

its policies prioritized stopping disease transmission and limiting mortality (Agutu, 2020). The 

national government encouraged the support of the NGO sector in responding to the pandemic 

and distributed in-kind and financial support to civil society organizations (Kipkorir, 2022). 

When COVAX donations became available, Kenya was one of the first countries to receive a 

shipment and engage in large scale community vaccination campaigns (Analytica, 2020). As of 

the first of March 2022, Kenya has reported 323 thousand cases and 5,646 deaths from COVID-

19 (John Hopkins, 2022). On the same date, approximately 11.6 million Kenyans have received 

at least one dose of a COVID-19 vaccine, representing about 22% of the population (Ritchie et 

al., 2022).  
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Participants: 

Eligibility: 

To be eligible to participate in the parent study, individuals must have been over 18 years 

of age, worked in the WASH sector prior to the March 11, 2020 declaration by the World Health 

Organization (WHO) that COVID-19 is a pandemic, and were involved in response efforts that 

followed for all or part of the COVID-19 pandemic and their activities included the promotion of 

COVID-19 prevention behaviors (such as the use of face coverings, hand washing with soap, 

physical distancing, or COVID-19 vaccine promotion). To be included in this sub-study, 

interviews must have been conducted with participants specifically involved in response efforts 

in Tanzania, Kenya, or both. Participants were excluded from this analysis if their activities were 

not based in either Tanzania or Kenya. To gain specific insights from individuals working in 

Tanzania and Kenya, additional participants were sought who worked in both or either country, 

specifically those who worked in local or national entities and were involved in the design, 

delivery, or coordination of hygiene programing related to the prevention of COVID-19. 

Relevant entities included Non-Governmental Organizations (NGOs), businesses, coordination 

mechanisms, civil society organizations, and technical experts.  

Recruitment: 

Participants were primarily recruited using convenience sampling and were secondarily 

recruited via response-driven snowball sampling. An initial sampling frame was developed from 

contacts of the research team, users of the COVID-19 Hygiene Hub (HH, 2021), and members of 

the Kenyan and Tanzania WASH and Menstrual Hygiene Management national networks. 

Participant enrollment occurred during three rounds of recruitment, with each round soliciting 

participation of a limited number of potential participants (~14) to enable ease of scheduling. 

Prior to a new group of potential participants being engaged, the research team assessed the 
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organization type (E.g. local, national, or multinational NGO), programmatic focus, geographic 

area, and role of those already participating and selected individuals from the sampling frame 

that offered representation from those with diverse or underrepresented backgrounds. 

Prospective participants were contacted via email, with three unanswered emails considered a 

refusal. For this sub-study, 43 participants were identified and contacted, 36 responded, and 21 

participated in an interview with author MPS after confirmation that they fit the criteria for 

enrollment.  

Data Collection and Management: 

Interviews were conducted using an interview guide that focused on exploring 

participants observations of community risk perception, sources and effects of misinformation, 

and government regulation as well as hygiene-related COVID-19 prevention programming, 

including the design process, delivery modalities, populations targeted, prevention behaviors 

promoted, perceived strengths and challenges, and monitoring and evaluation processes.  Finally, 

participants were asked to make comparisons between their prior work in the WASH sector and 

during the COVID-19 pandemic to identify what had changed or remained constant. The 

interview guide was designed by author MPS with feedback from team members at both Emory 

University and the London School of Hygiene and Tropical Medicine (LSHTM). The research 

team utilized an iterative process of reviewing and adapting the interview guide periodically 

based on emerging themes and ideas from the collected data and dynamic conditions of the 

pandemic.  

Interviews were conducted by author MPS in either English or Swahili. All interviews 

were conducted remotely over Zoom or WhatsApp, depending on the preference of the 

participant. Interviews lasted an average of 58.5 minutes (range: 43 - 71 minutes). The audio of 



 10 

 

 
each interview was recorded using Zoom. An artificial intelligence transcription assistant, 

OTTER.AI (A. Lai, 2022), was used for initial transcription. Author MPS, along with an Emory 

team member, reviewed the automated transcriptions while listening to the audio recordings to 

improve transcription accuracy, readability, and grammar. Three interviews were translated in 

their entirety directly from the recordings from Swahili to English by MPS. In other interviews 

Swahili was used sporadically and translated when necessary. All translation was verified by a 

Swahili native speaker who was external to the research team. After all transcripts were 

complete, MPS removed all potential identifiers (including names of locations, individuals, and 

entities). All audio recordings and transcripts were digitally stored on an encrypted cloud-based 

system hosted by Emory University and only accessible to research team members with strong 

passwords and multifactor authentication.   

Data Analysis: 

After each interview, memos and post-interview debriefs were completed by MPS. The 

research team periodically debriefed on the study progress and developing themes to make 

changes to the interview guide as needed. During the transcription process MPS wrote additional 

memos on emerging and contrasting themes. A codebook for this data set was adapted from one 

created for the parent study by MPS and Emory and LSHTM team members, given the similar 

nature of several interview questions. Fourteen new codes specific to this study were developed 

by MPS using deductive a priori strategies and were reviewed by Emory and LSHTM team 

members. Further, additional codes were developed during the data coding process via iterative 

and inductive strategies.  

The analytic codes described above were applied to the data using MAXQDA software 

by MPS. An Emory team member separately coded every fifth transcript (4 total). The coded 



 11 

 

 
sections from each of these 4 double coded transcripts were compared using MAXQDA tools for 

consistency in code usage and understanding. When inconstancies were observed in code usage 

adjustments were made to the relevant code definition and coding process. 

Analysis started by developing memos and then thick descriptions of the core themes, 

which were compared between participants from different organizations based on scope and 

type, as well as between those from Tanzania and Kenya.  Themes were then grouped into 

broader categories, including pandemic phase, safety concerns for staff and beneficiaries, 

programmatic decision making, monitoring and evaluation, as well as influence from donors, 

sectoral actors, and government agencies. The categories were then again compared between 

organization characteristics and geography of operation. Using these comparative thematic 

analysis methods thick descriptions were written for each theme and category.  

Ethics: 

The study protocols were reviewed and approved by the Emory University (REF: 

00001144) Internal Review Board (Atlanta, USA) and the London School of Hygiene and 

Tropical Medicine (REF: 22467) Research Ethics Committee (London, England). Each 

individual was provided with a study information sheet prior to participating in an interview. The 

information sheet outlined the aims of the study, procedures in place for protecting anonymity, as 

well as the potential benefits and risks of participation. Verbal consent was received and 

recorded prior to each interview. 
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Results 

Of the 21 in-depth interviews with individuals from WASH sector organizations in 

Tanzania (52%) and Kenya (48%), 16 (76%) worked with Non-Government Organizations 

(NGOs), four (19%) were with Civil Society Organizations, and one (5%) was with a 

government agency (Table 1). Of these, nine (42%) operate at a local level, six (29%) at a 

national level, and six (29%) at an international level. All participants were at a senior level 

(program manager or higher) within their organization and had between four and 41 years of 

experience working in the WASH sector in East Africa. Fourteen (66%) participants described 

themselves as Water, Sanitation, and Hygiene (WASH) or Infection Prevention and Control 

(IPC) specialists, four (19%) as behavior change communication specialists, and three (15%) as 

specializing in another area (monitoring and evaluation, non-profit administration, and 

engineering).  

Participant Programing Prior to the COVID-19 Pandemic 

The participants were asked to self-identify the primary thematic area of their work prior 

to the pandemic, nine identified hygiene promotion, five provision of essential WASH services, 

four network or coordination activities, and three governance and policy making. Several 

participants discussed that their programs often operated in two or more thematic areas, the most 

common example being provision of essential WASH services in combination with hygiene 

promotion. However, all three of the participants that engaged in governance and policy making 

said that the activities of their work only fit into in a single thematic area.  
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Table 1: Participant Demographic Information and Scope, Type, Thematic Area of Organization 

 

  Tanzania Kenya Total 

  # of participants 

Participant Recruitment 

Contacted 23 (53%) 20 (47%) 43 

Participated  11 (52%) 10 (48%) 21 

Participant Gender 

Female 6 (55%) 5 (45%) 11 (52%) 

Male 5 (50%) 5 (50%) 10 (48%) 

Participant Organization Scope of Operations 

Local 5 (55%) 4 (45%) 9 (43%) 

National 3 (50%) 3 (50%) 6 (28.5%) 

International 3 (50%) 3 (50%) 6 (28.5%) 

Participant Organization Type 

Non-Governmental 
Organization 8 (50%) 8 (50%) 16 (76%) 

Civil Society 
Organization 2 (50%) 2 (50%) 4 (19%) 

Government Agency 1 (100%) 0 (0%) 1 (5%) 

Participant Primary Thematic Area of Programing Pre-Pandemic 

Hygiene Promotion 5 (55%) 4 (45%) 9 (43%) 

Essential WASH 2 (40%) 3 (60%) 5 (24%) 

Governance or Policy 
Making 2 (66%) 1 (33%) 3 (14%) 

Network or 
Coordination 2 (50%) 2 (50%) 4 (19%) 

 

Participants engaged in hygiene promotion activities prior to the pandemic identified the 

primary topical areas of their work to include hand hygiene, menstrual health, food safety, and 
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personal hygiene; identified community, home, and school-based education campaigns as the 

primary modes of program delivery; and described prioritizing participatory, ‘bottom-up,’ 

evidence-based, and localized decision making in their program design. Many of the participants 

described implementing multipronged hygiene promotion campaigns via several or all of these 

modalities. These approaches were discussed as being proven and preferential as all the 

participants aimed for ‘holistic population coverage’ in the communities that they operated. 

Several participants discussed a programmatic focus of distributing hygiene materials such as 

menstrual materials and ‘hygiene kits’ for personal hygiene. Many of the participants primarily 

focused their programing in rural or peri-urban locations, including all participants working in 

Tanzania. However, several participants working in Kenya focused on urban settings, 

specifically in informal settlements. Participants generally focused on vulnerable groups, such as 

children and youth, people living with disabilities, impoverished or marginalized groups, and 

those living with chronic illness; none mentioned programing that specifically targeted adult 

men.  

Participants engaged in provision of essential WASH services prior to the pandemic, 

described primarily engaging in activities related to water supply and treatment, sanitation, or 

refuse disposal. These services were provided at community, institution, or household levels. 

Several organizations were involved in large scale community WASH service provision projects, 

in some cases in support of government initiatives. The rest supported smaller scale projects, 

often described by participants as stand-alone systems at homes or institutions which were not 

connected to municipal infrastructure. Many organizations that provided WASH services to 

institutions worked primarily with schools, although a minority also supported religious, 

government, or entertainment-based locations. Some participants specialized in one type of 
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service provision, while others engaged in all three areas. In contrast to the hygiene promoters, 

most organizations involved in the provision of essential WASH services primarily focused on 

urban areas. Some participants justified this focus with discussions of high population density 

and greater easy in scaling programing in urban areas. However, two organizations did have 

smaller secondary components of their programing in rural areas. Work in rural areas was 

limited to water supply and sanitation at schools or households. Outside of students at schools, 

these organizations did not specifically target one group for their programing. Rather geographic 

areas of need were identified with services generally provided or made available to the 

population in these settings.  

Participants engaged in network or coordination activities prior to the pandemic were 

split evenly between those engaged in menstrual health and those working in the WASH sector 

generally. All the participant organizations engaged in this thematic area were part of umbrella 

multinational coordination or network structures. These participants had leadership positions in 

their respective network or coordination as members of secretariats or governing committees. 

Both WASH sector networks had mandates from their national government (via inclusion in the 

relevant WASH act or statute) to support sectoral coordination and networking with the aim of 

building capacity of civil society organizations, to advocate for the prioritization of WASH 

funding and policies, and to annually produce reports on the state of the WASH sector for review 

by their relevant government ministries or parliament. The menstrual health networks in both 

Tanzania and Kenya were much younger organizations with no codification in an act or statute. 

Instead, they aimed to bring together stakeholders, including for-profit companies, for increased 

promotion and prioritization of menstrual health.  
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The participants engaged in governance and policy making described working at regional 

and national levels. All three organizations worked primary as consultants and were frequently 

engaged by donors, government agencies, and other non-profits to develop sectoral reports and 

draft policy briefs, or legislation. All three organizations were staffed with ‘WASH sector 

veterans’ with extensive experience in government ministries, UN agencies, or large NGOs. The 

organizations described supply of essential WASH services as their primary focus area of their 

work.   

Before the pandemic, all participants described engaging in monitoring and evaluation 

activities, with a strong focus on adequacy and process evaluation. Two organizations also 

engaged in impact evaluation in collaboration with researchers and academics from education 

institutions in the United States or Europe. Participants described the motivation for undertaking 

these activities as being fulfillment of donor requirements, better understanding the needs of 

target communities, and to improve program design and implementation in the future. All 

participants described monitoring and evaluation activities as using paper based or manual entry 

systems. However, several participants mentioned that their organization had started the process 

of transitioning to digital, cloud-based or automated systems. All participants stated that their 

respective organization produced annual, or more regular, M&E reports.  

Phases of the Pandemic 

The COVID-19 pandemic forced WASH actors to suspend their regular programing and 

respond to the emerging threat. Participants described phases or waves of the pandemic that had 

repercussions in both their local and national environments. These phases directly affected 

programmatic decision making and implementation via the following mechanisms: change in 

donor support, sectoral coordination priority, government regulation, community sentiment, and 
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safety concerns for their staff and beneficiaries. Although there were contextual differences in 

Tanzania and Kenya, the experiences of the participants were generally similar and can be 

categorized into three successive phases: preparation or pre-crisis phase, acute or crisis phase, 

and then the maintenance phase (Table 2). Participants described the initial progression of the 

pandemic as going from the preparation phase to the acute or crisis phase, and then finally to the 

maintenance phase. After this initial cycle, participants discussed that the phases oscillated 

between acute and maintenance phases depending on local and national conditions. 

Preparation or Pre-Crisis Phase 

The preparation or pre-crisis phase was described as occurring before community 

transmission of COVID-19 occurred in the national or local environment of the participant. This 

period was characterized by apprehension or uncertainty within WASH organizations. 

Participants described community sentiment during this phase as being characterized by 

confusion and fear, which led to an increased demand for COVID-19 prevention programing 

from WASH actors—primarily hand hygiene information and supply provision as well as 

general prevention and control messaging—as beneficiaries looked for ways to protect their 

families and communities.  

Acute or Crisis Phase 

The acute or crisis phase occurred during periods of increasing or high community 

transmission in the areas of operation of the participants. Participants described both the 

sentiment in the communities in which they operate and within their organizations as being 

fearful and frantic. During this phase, demand for COVID-19 prevention programing from 

WASH actors remained at a high level with similar community drivers as described in pre-crisis 

phase.  
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Maintenance Phase 

The maintenance phase occurred after the acute phase when community transmission was 

decreasing or was low. Community members were described by participants as generally 

becoming apathetic to the risk of COVID-19. In some cases, participants in both locations 

observed an increase in doubt or denial of the existence of COVID-19. Demand for COVID-19 

prevention programing from WASH actors dramatically decreased during this period, leading to 

many of the participant’s organizations to attempt to return to their pre-pandemic WASH 

programing, like school WASH interventions and promotion of non-COVID-19 disease topics. 

Safety guidance put into place by participant organizations (like limited number of staff in a 

vehicle or mask mandates) often continued, but adherence by staff members decreased.  

Table 2: Characterizations of the Phases of the COVID-19 Pandemic by WASH actors engaged 
in response work in Tanzania and Kenya 

Phases Characterization Community 
Sentiment  

Safety Concerns Programmatic 
Actions 

Preparation 
(Pre-Crisis) 

• Warning stage 
• Apprehension 
• “Uncertainty 

everywhere” 

• Confusion 
• Fear 
• High demand 

for 
programing 

• Safety 
measures for 
staff and 
participants 
prioritized 

• Risk 
management 
planning 

• Staff training 
• Response 

planning 
• Stock piling 

supplies  
Acute 
(Crisis) 

• Community 
transmission 

• “Frantic” 

• Fear 
• High demand 

for 
programing 

• Safety 
measures 
continue 

• Office 
Closures 

• Many 
programs stop 
or become 
entirely 
remote 

Maintenance • “Unwinding” or 
decelerating 

• Low 
Community 
transmission 

• Apathy 
• Denial 
• Decreased 

interest in 
programing 

• Safety 
measures 
continue but 
with 
decreased 
emphasis  

• Some staff 
stop 
following 
guidelines 

• Decrease in 
COVID 
programing 

• Intermittent 
return to pre-
pandemic 
programs 
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Pandemic Response 

The COVID-19 pandemic presented WASH actors with novel challenges due to its scale 

and complexity. There was no ‘roadmap’ for developing response activities in such a context, 

and the participants working in both countries described distinct challenges based on differing 

conditions. Five thematic areas emerged when examining the experiences of WASH actors, 

including: hand hygiene momentum, sources of information, program geography and target 

groups, modes of program implementation, and monitoring and evaluation. The following 

section presents participants’ experiencing while responding to the COVID-19 pandemic across 

these five themes. Each section describes similarities between Tanzania and Kenya, followed by 

sections presenting distinct themes described by participants working in each country.  

Hand Hygiene Momentum 

Many participants, especially those engaged in hygiene promotion before the pandemic, 

described feeling that the preparation phase of the pandemic was “the moment for hand 

hygiene,” as one female participant from Tanzania described it. Participants discussed a desire to 

capitalize on the widespread attention on hand hygiene to make population level behavior 

changes that would last beyond the pandemic. Many organizations developed expansive 

handwashing health education campaigns centered around COVID-19.  Most of the participants 

said that their organization employed the fear motif in initial behavior change communication 

materials. These interventions and general response efforts were perceived by the participants to 

have led to an observable population level hand hygiene behavior change in both Tanzania and 

Kenya during the preparation phase and initial acute phase of the pandemic. Participants 

described increased demand for hand hygiene materials (such as hand sanitizer, buckets, and 

soap) and the widespread establishment of hand washing stations in public spaces as evidence of 

this. Further, participants described hand hygiene promotion activities as being strongly 
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supported by the national governments of both Tanzania and Kenya during the preparation and 

initial acute phases of the pandemic. All participants also described either expanding or 

establishing hygiene related components of their organization’s programing. Common hygiene 

related topics promoted by participants included surface cleaning, social distancing, and mask 

use. However, hand hygiene was mentioned as being the major programmatic focus by all 

participants throughout the pandemic. 

Tanzania 

Participants working for organizations in Tanzania were unable to directly promote 

hygiene topics that were perceived as being related to COVID-19 after the divergence of the 

Tanzanian governments COVID-19 response. Because Tanzania officially declared itself 

COVID-19 free, any discussion of the disease was characterized by the government as ‘bringing 

fear to the community,’ said a male participant working in Tanzania. As a result, organizations 

stopped promoting social distancing, surface cleaning, and face coverings. As hand hygiene had 

been an established thematic area for organizations prior to the pandemic and remained an 

approved topic for promotion by the MoH, all participants indicated that their organizations 

continued to promote it, despite a dramatic decrease in the perceived importance of hand hygiene 

in the community. Hand washing stations were no longer widely placed at the entrances of 

restaurants, offices, and shops, which participants reported to have led to a sharp decrease in the 

demand for hand washing materials.  

Kenya 

In Kenya, participants described momentum being lost on hand hygiene during the first 

maintenance phase of the pandemic. COVID priorities moved to the promotion of face 

coverings, physical distancing, and later vaccine uptake. Community sentiment during the 
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maintenance phase became generally apathetic, leading to ineffectiveness of the fear-based hand 

hygiene programming that was initially promoted. When the next acute phase of the pandemic 

occurred in Kenya, the public narrative on prevention had only a minor focus on hand hygiene. 

Sources of Information 

In both Tanzania and Kenya, participants described initial confusion over what 

information to promote due to frequently changing evidence and guidelines, especially in the 

preparation phase of the pandemic. However, in both countries’ participants identified the WHO, 

Africa Centers for Disease Control and Prevention (Africa CDC), and the respective national 

ministries of health as the preferred and most reliable sources of information. Some participants 

also discussed receiving additional information from their organizational headquarters or from 

donors.  

Tanzania 

After the divergence in government policy in Tanzania, which occurred during the acute 

phase, all participants working in Tanzania stated that they outwardly started to strictly follow 

the guidelines set by the Ministry of Health. These new mandates diverged from the WHO 

guidance, but due to fear of government penalties, like losing their non-profit status, WASH 

organizations were left with little choice. Participants described local government authorities 

(LGA) (from the district level downward) as being even more strict on NGOs than the national 

government. Several participants discussed LGA officials conducting unannounced site visits 

(which was unheard of prior to the pandemic) and making thinly vailed threats to conduct special 

investigations or even close offices if it was found that NGOs were mentioning COVID-19 in 

programing. “It felt like each local leader was competing on who could be more anti-COVID. 

They were not shy in telling us what to do and what to say,” said one male participant working in 
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Tanzania. Fear of government punishments led to many participant organizations to promote 

government endorsed topics like improved diet, herbal medicines, and exercise as methods for 

promoting good health and a strong immune system. Participants said that the unacknowledged, 

but widely understood, subtext was that despite Tanzania officially declaring itself COVID-19 

free (which it was not), the government promoted these topics as methods to preventing the 

spread of the disease. 

 Some participants described looking for ways to incorporate information in line with 

WHO guidance on COVID-19 into their programing, albeit in a subtle manner. One participant 

said, “we had to figure out how to talk about COVID-19 without directly referencing it.” This led 

to the use of commonly understood euphemisms, such as discussing how to prevent ‘breathing 

problems,’ ‘heart problems,’ ‘pneumonia,’ and general references to ‘disease outbreaks.’ 

Kenya 

In Kenya the government provided relatively consistent guidelines, derived from WHO 

and Africa CDC advice, across geographic locations and levels of the government. Participants 

did mention several notable outliers where LGA officials promoted inconsistent or incorrect 

information, including county governors and city mayors publicly expressing COVID-19 doubt 

or promoting non-evidence-based prevention measures (such as drinking alcohol as a method for 

throat sterilization). However, participants uniformly said that they followed the national 

government’s evidence-based guidelines over the advice of LGAs. Further, the Kenyan national 

government provided regular updates on COVID-19 case and mortality rates at both the national 

and local levels. Participants described this data as being useful in program planning, especially 

in response to local surges of infection.  
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Program Geography and Target Groups 

Organizations in both countries shifted their programing from rural to urban areas. This 

shift was primarily due to the perception that large population centers would be more severely 

affected by COVID-19 and some participants stated that operating in urban areas was easier 

because it required less travel from their offices or bases of operation. Participants discussed 

carrying out population level programing, which did not target one specific group, but 

contributed to the widespread response efforts in their respective country. They also noted 

targeting vulnerable groups, including people living with disabilities, menstruating adolescent 

girls, the elderly, people living with chronic disease, and people experiencing homelessness, 

which many participants perceived this as gap in the wider response effort. All of these groups 

had been targeted populations of participant programs in both countries prior to the pandemic.    

Tanzania 

WASH actors in Tanzania quickly moved their primary programmatic focus back to rural 

areas and restarted their pre-pandemic programs after the divergence in government COVID-19 

response. However, many organizations continued the increased emphasis started during the 

preparation and acute phases on the aforementioned vulnerable groups in their programming.  

Kenya 

Several participants from Kenya described that for the first time their organization started 

hygiene promotion and essential WASH service provision in informal settlements and health 

care facilities. Informal settlements were described as being prioritized because these areas were 

perceived to be prone to disease outbreaks as they are “population dense as well as lacking 

WASH and healthcare infrastructure,” said a female participant working in Kenya. Prior to the 

pandemic, the government had not officially recognized many of these areas, which was a barrier 
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for some organizations to implement programing. However, during the pandemic the national 

government actively pushed organizations to implement programs in informal settlements in 

both Nairobi and Kisumu.  

Participants also described pre-pandemic barriers to programming as being removed from 

WASH organizations operating in health care facilities. Prior to the pandemic, participants 

described the health sector in Kenya as resistant to WASH actors operating programs in their 

institutions. However, during the preparation and acute phases of the pandemic the government 

and health stakeholders encouraged WASH organization to assist in planning and 

implementation of hygiene protocols for waiting and triage areas.  

Modes of Programing 

Organizations largely shifted away from implementing in-person programing during the 

preparation phase and initial acute phases of the pandemic in both Tanzania and Kenya, largely 

due to safety concerns for beneficiaries and staff, as well as restrictive government regulation, 

which led to an increase in the use of social media and multimedia in hygiene promotion 

campaigns. For many organizations this was the first time that they had implemented widespread 

behavior change campaigns using these modalities, though some organizations had experience 

using social media, radio spots, and public service announcements during previous disease 

outbreaks. Participants described program delivery via various media channels as being effective 

in reaching large numbers of people with public health information. But several participants 

pointed out that raising awareness of an issue does not guarantee a change in behavior. Due to a 

lack of M&E data, participants were unsure about the actual impact of media-based programing 

in changing or sustaining behavior.  
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Tanzania 

In Tanzania, the move away from in-person programing was relatively short lived. After 

the divergence in government COVID-19 response, organizations were instructed to “operate as 

normally,” described a male participant working in Tanzania. All participants indicated that their 

organizations resumed in-person programing. However, due to the perceived effectiveness of the 

use of media in reaching large numbers of people, many organizations continued to use media as 

a secondary modality of program implementation. The major difference was that all public 

messaging now had to be approved by two government agencies (the vice president’s office and 

the MoH), dramatically decreasing the speed at which organizations could implement these 

campaigns.  

Kenya 

In Kenya, many participants stated that the use of remote modalities of programing (such 

as social and mass media) continued throughout the pandemic due to safety concerns for staff 

and beneficiaries, and to restrictive government regulations. During the preparation and initial 

acute phases of the pandemic, movement across Kenya was limited to essential businesses that 

had received a permit from the national government to travel outside their quarantined areas. 

Many participants described that their organizations struggled to receive a permit, as the roles of 

health education and hygiene promotion were not recognized as being essential. The WASH 

sector coordination mechanism lobbied the MoH on behalf of its members. Due to these efforts, 

and the lobbying efforts of individual organizations, some larger WASH actors did received 

travel permits during the initial acute phase of the pandemic. However, restrictions on movement 

remained a challenge for many smaller WASH organizations that had less influence within the 
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government and could not afford the time and money required to repeatedly apply for travel 

permits.  

Monitoring and Evaluation (M&E) 

All of the participants discussed M&E as being a challenge during the pandemic. No 

participants said that their organization was able to maintain their pre-pandemic M&E activities. 

Some organizations stopped collecting M&E data entirely, while others discussed limiting M&E 

activities. For organizations that were able to collect M&E data, participants described the 

monitoring of inputs (e.g., the number of bars of soap purchased) or outputs (e.g., the number of 

communities visited), but feeling largely unable to assess the impact of their programs, 

particularly on beneficiary behavior.  

Many participants stated that they were unable to collect data via the methods that they 

had utilized before the pandemic, largely due to the fast-paced nature of the pandemic, safety 

concerns for beneficiaries and staff, and new regulations related to health data collection and 

dissemination. Many participant organizations had extensive M&E systems in place prior to the 

pandemic but could not easily or quickly adapt data collection tools, like surveys and 

questionnaires, to the COVID-19 pandemic, further hampered by the limited number of staff 

dedicated to M&E activities compared to those in other departments. Many participants reported 

that their organizations had relied on in-person paper-based data collection methods and that 

collecting data in-person was limited or prohibited due to safety concerns, especially during the 

preparation and acute phases of the pandemic. The lack of prioritization of M&E was described 

as being compounded by the reactionary nature of many organizations COVID-19 response, 

where quick implementation was prioritized over their regular program planning processes, 

formative research, or data collection.  
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Tanzania 

Participants described being warned by the MoH and LGAs against collecting or 

disseminating data related to COVID-19 after the divergence in the Tanzanian government 

COVID-19 response, leading some organizations to suspend all M&E activities. Other 

organizations continued to collect data, but removed all mention of COVID-19 from their 

collection tools or data bases.  

Kenya 

Several participants described having limited or inadequate time with participants due to 

travel restrictions put in place. Organizations prioritized program implementation over data 

collection. To some participants, the pandemic experience made clear the need to update their 

M&E data collection systems.  Several organizations continued with their process of moving to 

cloud or SMS based data collection during the pandemic. 
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Discussion 

This study aimed to understand programmatic decision making in a fast paced and high-

stress outbreak situation where there was little precedent or evidence, and to prompt reflection 

within the WASH sector around how to better prepare for future outbreak situations. We 

interviewed individuals at organizations in Tanzania and Kenya that were involved in 

coordinating, designing, and delivering hygiene programs during the COVID-19 pandemic. We 

conducted in-depth interviews with 21 individuals that met these criteria. We found that when 

comparing divergent responses to the pandemic key lessons can be learned which can be 

leveraged for greater adaptability to uncertain political climates. The initial phases of the 

pandemic were perceived by WASH actors in Tanzania and Kenya as being a potential turning 

point for the widespread adoption of hand hygiene, yet despite an initial perceived population 

level increase in hand washing practices, momentum was lost as community fear dissipated and 

government priority changed. Finally, the prioritization of M&E and collection of data remains a 

key challenge for WASH actors in emergency situations. 

Key differences and similarities in the experiences of WASH actors in Tanzania and Kenya 

Organizations in the two countries were forced to operate into different political 

environments, which posed unique challenges and opportunities when developing COVID-19 

interventions or continuing existing WASH programing. Despite these difference climates, there 

existed some of the key similarities and differences as well as successes and challenges of 

resulting divergent approaches.  

In Tanzania programing returned to pre-pandemic priorities quickly after the divergence 

in government policy, forcing WASH actors to abandon COVID-19 activities though also 

enabling beneficiaries to not experience an extended gap in regular WASH programing. Students 
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were able to return to school and receive school-based programing and essential WASH services 

were largely not disrupted by the pandemic. However, the lack of WHO guided prevention 

measures likely led to increased COVID-19 morbidity and mortality in the country (Buguzi, 

2021a). But data was not reported by the government for over one year, and thus the evidence to 

draw this conclusion is missing (Makoni, 2021). Anecdotal evidence from community members 

and political leaders on what the COVID-19 situation was like during this period without data 

points to high rates of cases and deaths, but unfortunately is largely polarized depending on the 

political affiliation (Buguzi, 2021a; Mfinanga et al., 2021).  

In Kenya, the prioritization of COVID-19 prevention and control measures were likely to 

have reduced COVID-19 cases and death in the country (Brand et al., 2021). Kenya had lower 

rates of COVID-19 cases and deaths compared to other countries in East Africa (Bamgboye et 

al., 2021; Bizoza & Sibomana, 2020; Kassegn & Endris, 2021). But this did come without a toll. 

The Kenyan population lived in isolation for an extended period, with many unable to travel, 

work, or access essential services. WASH actors in Kenya experienced challenges in operating 

response activities (due to restrictive government policies on travel and accessing beneficiaries) 

and were largely unable to restart pre-pandemic WASH programing (due to the extended 

prioritization of COVID-19 response work). 

There were also notable similarities in the lessons learned by WASH actors in Tanzania 

and Kenya. For example, many NGOs in Tanzania and Kenya focused on targeting vulnerable or 

marginalized groups including people living with disabilities, the elderly, menstruating women, 

and those living with chronic disease. WASH actors identified that that these subgroups had 

special needs that were not being addressed by the population level interventions of their 

respective governments. Many WASH actors were well positioned to serve these populations 
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due experience engaging them in pre-pandemic work. This allowed some participant 

organizations to rapidly conduct formative research to understand gaps in population level 

response initiatives and design activities that fit the specific needs of these subpopulations.  

WASH actors in both Kenya and Tanzania were able to leverage social and mass media 

in the early stages of the pandemic, bringing awareness to public health issues. Participants 

described this as being especially effective during periods when populations were in lockdowns 

and were so called ‘captive audiences.’ Unfortunately, as restrictions were relaxed, and 

populations were not limited in their movement, organizations found that there was decreasing 

rates of response and engagement to social and mass media. This was observed in fewer 

comments on social media posts and fewer phone calls into radio programs. Participants 

suggested that media campaigns should continue to have a complementary role to existing 

intervention modalities after the pandemic. 

It is important to learn from the experience of WASH actors in both Tanzania and Kenya 

to better prepare for future response efforts. Learning from two divergent responses is crucial for 

the WASH sector, as governments will likely continue to respond differently to future disease 

outbreaks, given the current political landscape. Despite the potential of different government 

outbreak responses, the WASH community will need to be adaptable and collectively gain the 

skills necessary to operate in any political climate. We recommend that further research be 

conducted by the WASH community to assess and plan how to best achieve this. 

Initial momentum for hand hygiene led to temporary behavior gains  

During the preparation and initial acute phase of the pandemic there was widespread 

sentiment throughout the WASH sector, both globally and in Tanzania and Kenya, that hand 

hygiene was receiving the attention and resources needed to catalyze widespread behavior 
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change that could last beyond the pandemic, yet change has not been reliably maintained. In 

response to this, WASH organizations in Tanzania and Kenya initiated large scale campaigns 

related to hand hygiene. Hand washing facilities were constructed in public spaces, allowing 

community members ease of use in high-risk environments. However, some participants 

described challenges with a lack of standards or guidelines on how these facilities should be 

constructed and maintained, which led to disruptions in service for beneficiaries. Organizations 

also utilized remote and media-based delivery modalities, such as radio announcements and 

social media campaigns, with the aim of promoting awareness on the importance of hand 

hygiene and proper practice, as well as to evoke fear of COVID-19.  

When designing behavior change activities WASH organizations relied on the use of the 

fear motif to motivate beneficiaries to improve hand hygiene behavior. However, use of a single 

approach to triggering behavior change, such as fear, does not have backing in the scientific 

literature (George et al., 2017; Mosler, 2012). While in many cases participants described these 

activities and the broader response effort as initially leading to observable population level 

changes to hand hygiene adoption, the attention and momentum was short lived. Many 

participants attributed this loss of momentum to the fear of COVID-19 among many community 

groups not persisting, with apathy and in some cases COVID-19 skepticism increasing. Similar 

phenomenon have been observed in past disease outbreaks. In 2014, during the Ebola outbreak in 

West Africa, hand hygiene received wide attention and adoption (Gidado et al., 2017), however, 

a cross sectional survey conducted two years later shows that momentum was largely lost 

(Akinyinka, Bakare, Oluwole, & Odugbemi, 2019; Martins & Osiyemi, 2017). Czerniewska and 

White suggest in their 2020 publication that the use of fear as a primary motivator was poorly 
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received by communities in West Africa and this may have in part led to ineffective behavior 

adoption (Czerniewska & White, 2020). 

Through interviews with WASH actors, we found that fear of COVID-19 was susceptible 

to community apathy, due in part to inconsistent messaging from national response efforts. 

Participants believed that taking advantage of fear as a motivator could be effective in short term 

crisis situations, but that its use alone is not sustainable in the longer term. Fear can slowly 

subside because of apathy, or it can be extinguished because of political will. The political 

environment of Tanzania and Kenya had a significant influence on local NGOs ability to respond 

to the COVID-19 pandemic. Hand hygiene is a good example of this. In Tanzania after the 

divergence in government policy and funding, prioritization for hand hygiene was rolled back. 

This further led to decreased momentum in behavior adoption at the community level. However, 

as of March 2021 Tanzania had a new president and the political landscape changed yet again 

(Miriri & Obulutsa, 2021). Hand washing, and other WHO recommended COVID-19 prevention 

and control methods, have returned as a priority (Warah, 2021). But for behavior change to be 

effective it must be consistently maintained with little divergence in messaging (Mosler, 2012).  

In Kenya, similar inconsistences in COVID-19 prevention and control messaging were 

described by participants. Hand hygiene moved from being top priority, during the preparation 

and initial acute phases of the pandemic, when there were few other preventative behaviors that 

an individual could engage in, to being a lower priority as fear wore off and attention and 

emphasis grew for other prevention and control methods (such use of face coverings and vaccine 

uptake). This in turn led to decreased community prioritization of hand hygiene, typified by 

community groups moving from making soap and other innovative hand washing materials to 
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instead sewing masks. The political narrative shifted, and hand hygiene moved down the 

prioritization totem pole.  

The WASH sector must reflect on the successes and failures of hand hygiene promotion 

during the pandemic and find ways for improving widespread adoption of this critical behavior.  

Challenges with the use of fear as a motivator show that there is a need to use multifaceted 

approaches to behavior change. Formative tools are needed to assist responders in rapidly 

understanding crisis situations and to develop programing to fit local needs. Further, the 

prominent role of hand hygiene must be sustained. This can be achieved, in part, through the 

continued implementation and upkeep of public hand washing stations, which will continue to 

provide a nudge towards positive behavior. However, the pandemic showed there is a gap in 

guidelines and technical clarity on public hand washing stations. The sector must work together 

to fill this gap and regain the momentum for hand hygiene adoption.  

Challenges of Monitoring and Evaluation 

During the pandemic, WASH actors described being unable to collect M&E data and 

those that were able frequently only collected data on activities or inputs. This led to a systemic 

inability to assess the impact of response efforts on behavior. Participants described numerous 

challenges associated with M&E, including the fast-paced nature of the pandemic, safety 

concerns for staff and beneficiaries, inflexible and antiquated systems for data collection, a lack 

of standard indicators or guidance from coordination mechanisms and donors, as well as outside 

pressure or restrictions on data collection and dissemination from national governments. 

Together these internal and external factors led to the prioritization of program implementation 

activities over developing and executing COVID-19 M&E systems.  
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Participant discussion of factors internal to their organizations often started with 

statements that M&E was time consuming, challenging to do safely and effectively, and could 

not be realistically achieved in a crisis situation. During the preparation and initial acute phase of 

the pandemic, organizations had limited time to interact with beneficiaries due to government 

regulations (such as travel restrictions and curfews), the desire to quickly reach large groups of 

people with COVID-19 awareness education, and safety considerations for COVID-19 

transmission between staff and beneficiaries. Further, most organizations still relied on paper 

based manual entry data collection methods or had only partially implemented electronic 

systems. This meant that adapting existing infrastructure or developing and implementing new 

tools could not be done quickly.  

Factors external to the participant organizations also had a negative effect on M&E 

prioritization. Participants described not feelings supported by coordination mechanisms or 

donors in developing or enacting M&E systems. While WASH organizations did receive 

guidance on COVID-19 prevention messaging, and in some cases favored modalities for 

implementation, no participant was aware of COVID-19 hygiene related standard indicators or 

methods of data collection promoted by external stakeholders. This led to a need for each 

organization to individually develop their own COVID-19 M&E system, which as discussed 

above was often not prioritized or achieved. Further, in both Tanzania and Kenya organizations 

experienced external pressure from government authorities on data collection and dissemination. 

In Tanzania, this was due to threat of punishment for organizations who did not follow the 

governments’ divergent policy that the country was COVID-19 free. In Kenya, the government 

advocated for centralized data collection and dissemination through national agencies which led 

to concern among WASH actors of collecting or reporting data which was not in line with 
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government statistics. Similar concerns related to the difficulty of monitoring and evaluating 

programing have been raised in past crisis situations by response actors (Casey, 2015; Ramesh, 

Blanchet, Ensink, & Roberts, 2015). However, some humanitarian organizations, that regularly 

operate in emergency situations, have found success in creating streamlined versions of 

development sector data collection strategies and standard indicators (Ratnayake et al., 2020; 

Ruby, Knight, Perel, Blanchet, & Roberts, 2015).  

There were several notable successes, discussed by participants, related to M&E during 

the pandemic. Some organizations made the switch to using electronic or cloud-based data 

collection and analysis solutions, such as mWater (mWater, 2021) and M&E Cloud (MEC, 

2022). Other participants described experimenting with remote methods of data collection such 

as via SMS or phone calls. The use of these new technologies was generally described by 

participants as being quick to set up and had functionality that could be expanded or contracted 

based on need. Several participants mentioned that their organization intended to continue to use 

these services after the pandemic, but that the price of the software and hardware required might 

be prohibitive.    

Lessons learned from WASH actors in Tanzania and Kenya suggest that M&E needs to 

receive continued priority from individual organizations as well as the sector as a whole. 

Coordination mechanisms and donor organizations should lead the development of standardized 

indicators and data collection methods for future crisis situations. Further, we recommend that 

funding should be provided to allow the adoption and continued usage of computerized or cloud-

based data collection and analysis solutions. 
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Strengths and Limitations 

Past research in the WASH sector has largely focused on beneficiaries of WASH 

programs, government actors, or staff members from large multinational organizations 

(Dreibelbis et al., 2013; Ramesh et al., 2015), but we leveraged the voices of WASH actors from 

local NGOs in a marginalized part of the world to investigate how improvements can be made in 

sectoral pandemic preparedness. However, as interviews were conducted with mid- and senior-

level staff members, important voices may have been omitted, including those from junior staff 

members who may be more involved with day-to-day operations and other stakeholders like 

program beneficiaries and the local government officials.  

The study sample frame was initial generated with contacts of the research team and the 

COVID-19 Hygiene Hub. Additional contacts were identified from the members of four WASH 

coordination mechanisms. The first author is a member and active participants in two of these 

networks. These convenience and snowball sampling methods may have led to a study 

population which is not representative of the broader WASH sectors in Tanzania and Kenya. 

Additionally, as the research team are familiar with several of the participants this may have led 

to biases in their responses. However, it is also possible that the preexisting professional 

relationship with some of the participants may have allowed for more genuine and open 

discussions. Further, through engagement with coordination mechanisms and networks we were 

able to contact and recruit a diverse group of implementors from organizations across the WASH 

sectors of Tanzania and Kenya. Bringing to the forefront less heard voices in WASH sectoral 

discussions.   

Participant recruitment and interviews took place while some WASH actors in Tanzania 

were under pressure to not openly discuss the COVID-19 pandemic. This led to some contacts 
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and participants to be openly concerned about their privacy. However, the research team 

followed strict data management procedures to protect the anonymity of the participants. These 

procedures were outlined to contacts during all initial communications and all participants 

voluntarily agreed join the study. Despite these efforts, it is possible that outside pressure led to 

bias in some participants responses or an inability to speak openly on certain topics, especially 

on contentious issues like government policy or COVID-19 response efforts. Despite this 

potential bias, we believe that the data collected during these extreme conditions is important to 

document and contribute towards academic and sectorial learning and reflection.  

This study took place over six months during the COVID-19 pandemic. During this 

period the situation in both countries was in flux, with significant changes occurring in political 

and epidemiological conditions. This led to challenges when comparing responses from 

participants interviewed during different points in the study period. Initially, the research team 

had intended to interview each participant twice. Unfortunately, due to time constraints this was 

not possible. However, interviewing WASH actors at different points in their respective response 

efforts provided rich data on the spectrum of experiences during the pandemic.  

Conclusion 

The political climates in which WASH actors operate will continue to influence the 

ability to respond to public health challenges. The perspectives of WASH actors who responded 

to the COVID-19 pandemic in the divergent countries of Tanzania and Kenya can provide 

valuable insights to the WASH community. The political climate in which WASH actors operate 

will continue to influence the ability to respond to public health challenges. Now is the time to 

come together as a sector to reflect on the lessons learned during the COVID-19 pandemic in 

order to be better prepared for the next disease outbreak. 
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Public Health Implications 

This study aimed to better understand programmatic decision making in a fast paced and 

high-stress outbreak situation where there was little precedent or evidence, and to prompt 

reflection within the WASH sector around how to better prepare for future outbreak situations. 

We achieved this by leveraging interviews from a case study of individuals at organizations in 

Tanzania and Kenya that were involved in coordinating, designing, and delivering hygiene 

programs during the COVID-19 pandemic. We conducted in-depth interviews with 21 

individuals that met these criteria. We found that when comparing divergent responses to the 

pandemic key lessons can be learned which can be leveraged for greater adaptability to uncertain 

political climates. Further, we found that the initial phases of the pandemic were perceived by 

WASH actors in Tanzania and Kenya as being a potential turning point for the widespread 

adoption of hand hygiene. However, despite the initial population level increase of hand washing 

practices, momentum was lost as community fear dissipated and government priority changed. 

Finally, the prioritization of M&E and collection of data remains a key challenge for WASH 

actors in emergency situations.  

This research engaged WASH actors who are underrepresented in academic research 

with the aim of learning about their distinct experiences in responding and adapting existing 

programing to the COVID-19 pandemic. Past research in the WASH sector has largely focused 

on beneficiaries of WASH programs, government actors, or staff members from large 

multinational organizations (Dreibelbis et al., 2013; Ramesh et al., 2015), but we leveraged the 

voices of WASH actors from local NGOs in a marginalized part of the world to investigate how 

improvements can be made in sectoral pandemic preparedness. Further, this study took place 

over six months during the COVID-19 pandemic. During this period the situation in both 

Tanzania and Kenya was in flux, with significant changes occurring in political and 
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epidemiological conditions. We believe that the data collected during these extreme conditions is 

important to document and contribute towards academic and sectorial learning and reflection.  

It is important to learn from the experience of WASH actors in both Tanzania and Kenya 

to better prepare for future response efforts. Learning from two divergent responses is crucial for 

the WASH sector, as governments will likely continue to respond differently to future disease 

outbreaks, given the current political landscape. Despite the potential of different government 

outbreak responses, the WASH community will need to be adoptable and collectively gain the 

skills necessary to operate in any political climate. We recommend that further research be 

conducted by the WASH community to assess and plan how to best achieve this.  

The WASH sector must reflect on the successes and failures of hand hygiene promotion 

during the pandemic and find ways for improving widespread adoption of this critical behavior. 

Challenges with the use of fear as a motivator show that there is a need to use multifaceted 

approaches to behavior change. Formative tools are needed to assist responders in rapidly 

understanding crisis situations and to develop programing to fit local needs. Further, the 

prominent role of hand hygiene must be sustained. This can be achieved, in part, through the 

continued implementation and upkeep of public hand washing stations, which will continue to 

provide a nudge towards positive behavior. However, the pandemic showed there is a gap in 

guidelines and technical clarity on public hand washing stations. The sector must work together 

to fill this gap and regain the momentum for hand hygiene adoption.  

Lessons learned from WASH actors in Tanzania and Kenya suggest that M&E needs to 

receive continued priority from individual organizations as well as the sector as a whole. 

Coordination mechanisms and donor organizations should lead the development of standardized 

indicators and data collection methods for future crisis situations. Further, we recommend that 
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funding should be provided to allow the adoption and continued usage of computerized or cloud-

based data collection and analysis solutions.  

The perspectives of WASH actors who responded to the COVID-19 pandemic in the 

divergent countries of Tanzania and Kenya can provide valuable insights to the WASH 

community. The political climate in which WASH actors operate will continue to influence the 

ability to respond to public health challenges. Now is the time to come together as a sector to 

reflect on the lessons learned during the COVID-19 pandemic in order to be better prepared for 

the next disease outbreak.  

 

 

 

 

 

 

 

 

  



 41 

 

 
References 

Abrahão, J. S., Sacchetto, L., Rezende, I. M., Rodrigues, R. A. L., Crispim, A. P. C., Moura, C., . . . Oliveira, 

G. F. G. (2021). Detection of SARS-CoV-2 RNA on public surfaces in a densely populated urban 

area of Brazil: A potential tool for monitoring the circulation of infected patients. Science of the 
Total Environment, 766, 142645.  

Agutu, N. (2020, July 6, 2020). Uhuru orders bars to remain closed for another 30 days 

. The Star. Retrieved from https://www.the-star.co.ke/news/2020-07-06-uhuru-orders-bars-to-remain-

closed-for-another-30-days/ 

Ahmed, S. A. S., Ajisola, M., Azeem, K., Bakibinga, P., Chen, Y.-F., Choudhury, N. N., . . . Kibe, P. (2020). 

Impact of the societal response to COVID-19 on access to healthcare for non-COVID-19 health 

issues in slum communities of Bangladesh, Kenya, Nigeria and Pakistan: results of pre-COVID 

and COVID-19 lockdown stakeholder engagements. BMJ Global Health, 5(8), e003042.  

Akinyinka, M. R., Bakare, O. Q., Oluwole, E. O., & Odugbemi, B. A. (2019). Hand hygiene practices in the 

context of Ebola virus disease: A cross-sectional survey of Lagos residents. Journal of Infection 
Prevention, 20(4), 179-184.  

Albarrak, A. I., Mohammed, R., Al Elayan, A., Al Fawaz, F., Al Masry, M., Al Shammari, M., & Miaygil, S. B. 

(2021). Middle East Respiratory Syndrome (MERS): Comparing the knowledge, attitude and 

practices of different health care workers. Journal of infection and public health, 14(1), 89-96.  

Allegranzi, B., Memish, Z. A., Donaldson, L., Pittet, D., Safety, W. H. O. G. P., & on Religious, C. T. F. 

(2009). Religion and culture: potential undercurrents influencing hand hygiene promotion in 

health care. American journal of infection control, 37(1), 28-34.  

Aluga, M. A. (2020). Coronavirus Disease 2019 (COVID-19) in Kenya: Preparedness, response and 

transmissibility. Journal of Microbiology, Immunology and Infection, 53(5), 671-673.  

Amanat, F., & Krammer, F. (2020). SARS-CoV-2 vaccines: status report. Immunity, 52(4), 583-589.  

AN. (2020, July 7, 2020). Kenya protesters clash with police at lockdown demo. Africa News. Retrieved 

from https://www.africanews.com/2021/07/07/kenya-protesters-clash-with-police-at-

lockdown-demo/ 

Analytica, O. (2020). Vaccine delivery starts Kenya on long path. Emerald Expert Briefings(oxan-es).  

Andersen, K. G., Rambaut, A., Lipkin, W. I., Holmes, E. C., & Garry, R. F. (2020). The proximal origin of 

SARS-CoV-2. Nature Medicine, 26(4), 450-452.  

Awami, S. (2020, June 18, 2020). Tanzania's John Magufuli - the man vowing to defeat coronavirus and 

imperialism. BBC. Retrieved from https://www.bbc.com/news/world-africa-52983563 

Bamgboye, E. L., Omiye, J. A., Afolaranmi, O. J., Davids, M. R., Tannor, E. K., Wadee, S., . . . Naicker, S. 

(2021). COVID-19 pandemic: is Africa different? Journal of the National Medical Association, 
113(3), 324-335.  

Banerjee, A., Doxey, A. C., Mossman, K., & Irving, A. T. (2020). Unravelling the zoonotic origin and 

transmission of SARS-CoV-2. Trends in ecology & evolution.  

Barrios, L. C., Riggs, M. A., Green, R. F., Czarnik, M., Nett, R. J., Staples, J. E., . . . Gibson-Young, L. (2021). 

Observed face mask use at six universities—United States, September–November 2020. 

Morbidity and Mortality Weekly Report, 70(6), 208.  

BBC. (2021a). Coronavirus in Tanzania: The country that's rejecting the vaccine 

. British Broadcast Service. Retrieved from https://www.bbc.com/news/world-africa-55900680 

BBC. (2021b, March 18. 2021). John Magufuli: Tanzania's president dies aged 61 after Covid rumours. 
British Broadcast Service. Retrieved from https://www.bbc.com/news/world-africa-56437852 



 42 

 

 
BBC. (2021c, March 17, 2021). John Pombe Magufuli dead: Tanzania leader die afta COVID-19 concerns - 

Samia Suluhu explain cause of death. British Broadcast Service. Retrieved from 

https://www.bbc.com/pidgin/world-56437900 

Bedrosian, N., Mitchell, E., Rohm, E., Rothe, M., Kelly, C., String, G., & Lantagne, D. (2020). A systematic 

review of surface contamination, stability, and disinfection data on SARS-CoV-2 (through July 10, 

2020). Environmental Science & Technology, 55(7), 4162-4173.  

Best, M., & Neuhauser, D. (2004). Ignaz Semmelweis and the birth of infection control. BMJ Quality & 
Safety, 13(3), 233-234.  

Bizoza, A., & Sibomana, S. (2020). Indicative socio-economic impacts of the novel coronavirus (Covid-19) 

outbreak in Eastern Africa: Case of Rwanda. Available at SSRN 3586622.  

Bourouiba, L. (2016). A sneeze. New England Journal of Medicine, 375(8), e15.  

Bourouiba, L. (2020). Turbulent gas clouds and respiratory pathogen emissions: potential implications 

for reducing transmission of COVID-19. JAMA, 323(18), 1837-1838.  

Brand, S. P., Ojal, J., Aziza, R., Were, V., Okiro, E. A., Kombe, I. K., . . . Warimwe, G. M. (2021). COVID-19 

transmission dynamics underlying epidemic waves in Kenya. Science, 374(6570), 989-994.  

Buguzi, S. (2021a). Covid-19: Counting the cost of denial in Tanzania. bmj, 373.  

Buguzi, S. (2021b, July 28, 2021). Tanzania's Dilemma: It's Not So Easy To Go From Vaccine Denier To 

Vaccine Embracer. Goats and Soda - NPR. Retrieved from 

https://www.npr.org/sections/goatsandsoda/2021/07/27/1021118952/tanzanias-dilemma-its-

not-so-easy-to-go-from-vaccine-denier-to-vaccine-embracer 

Buitrago-Garcia, D., Egli-Gany, D., Counotte, M. J., Hossmann, S., Imeri, H., Ipekci, A. M., . . . Low, N. 

(2020). Occurrence and transmission potential of asymptomatic and presymptomatic SARS-CoV-

2 infections: A living systematic review and meta-analysis. PLOS Medicine, 17(9), e1003346.  

Burke, J. (2021, Febuary 28, 2021). Tanzania leader says prayer will cure Covid, as hospitals overflow. 
The Observer. Retrieved from https://www.theguardian.com/world/2021/feb/28/tanzania-

leader-says-prayer-will-cure-covid-as-hospitals-overflow 

Cameroni, E., Bowen, J. E., Rosen, L. E., Saliba, C., Zepeda, S. K., Culap, K., . . . di Iulio, J. (2021). Broadly 

neutralizing antibodies overcome SARS-CoV-2 Omicron antigenic shift. Nature, 1-9.  

Cappa, C. D., Department, S. F. O. C., Ristenpart, W. D., Barreda, S., Bouvier, N. M., Levintal, E., . . . 

Roman, S. A. (2021). A highly efficient cloth facemask design. Aerosol Science and Technology, 
56(1), 12-28.  

Carter, K. C., & Carter, B. R. (2017). Childbed fever: a scientific biography of Ignaz Semmelweis: 

Routledge. 

Casey, S. E. (2015). Evaluations of reproductive health programs in humanitarian settings: a systematic 

review. Conflict and health, 9(1), 1-14.  

Castaño, N., Cordts, S. C., Kurosu Jalil, M., Zhang, K. S., Koppaka, S., Bick, A. D., . . . Tang, S. K. (2021). 

Fomite Transmission, Physicochemical Origin of Virus–Surface Interactions, and Disinfection 

Strategies for Enveloped Viruses with Applications to SARS-CoV-2. ACS omega, 6(10), 6509-6527.  

Cavanagh, G., & Wambier, C. G. (2020). Rational hand hygiene during the coronavirus 2019 (COVID-19) 

pandemic. Journal of the American Academy of Dermatology, 82(6), e211.  

CDC. (2020). Interim infection prevention and control recommendations for healthcare personnel during 

the coronavirus disease 2019 (COVID-19) pandemic.  

CDC. (2021a). Cleaning and Disinfecting Your Home [Press release]. Retrieved from 

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/disinfecting-your-home.html 

CDC. (2021b). How to Protect Yourself & Others. Retrieved from 

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html 

CDC. (2021c). Prevent Getting Sick. Retrieved from https://www.cdc.gov/coronavirus/2019-

ncov/prevent-getting-sick/index.html 



 43 

 

 
CDC. (2021d). SARS-CoV-2 Variant Classifications and Definitions. Retrieved from 

https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-classifications.html 

CDC. (2022). What You Need to Know About Variants. Retrieved from 

https://www.cdc.gov/coronavirus/2019-ncov/variants/about-variants.html 

CDC, A. (1985). Guideline for handwashing and hospital environmental control, 1985.  

Cevik, M., Tate, M., Lloyd, O., Maraolo, A. E., Schafers, J., & Ho, A. (2021). SARS-CoV-2, SARS-CoV, and 

MERS-CoV viral load dynamics, duration of viral shedding, and infectiousness: a systematic 

review and meta-analysis. The Lancet Microbe, 2(1), e13-e22.  

CFHS. (2019). The Event 201 scenario.  Retrieved from 

https://www.centerforhealthsecurity.org/event201/scenario.html 

Chaabna, K., Doraiswamy, S., Mamtani, R., & Cheema, S. (2021). Facemask use in community settings to 

prevent respiratory infection transmission: A rapid review and meta-analysis. International 
Journal of Infectious Diseases, 104, 198-206.  

Chan, K.-H., Sridhar, S., Zhang, R. R., Chu, H., Fung, A.-F., Chan, G., . . . Cheng, V.-C. (2020). Factors 

affecting stability and infectivity of SARS-CoV-2. Journal of Hospital Infection, 106(2), 226-231.  

Chen, X., Ran, L., Liu, Q., Hu, Q., Du, X., & Tan, X. (2020). Hand hygiene, mask-wearing behaviors and its 

associated factors during the COVID-19 epidemic: A cross-sectional study among primary school 

students in Wuhan, China. International Journal of Environmental Research and Public Health, 
17(8), 2893.  

Chu, D. K., Akl, E. A., Duda, S., Solo, K., Yaacoub, S., Schünemann, H. J., . . . Loeb, M. (2020). Physical 

distancing, face masks, and eye protection to prevent person-to-person transmission of SARS-

CoV-2 and COVID-19: a systematic review and meta-analysis. The Lancet, 395(10242), 1973-

1987.  

Cohen, I. B. (1984). Florence nightingale. Scientific American, 250(3), 128-137.  

Cook, E. T. (1914). The Life of Florence Nightingale: 1862-1910 (Vol. 2): Macmillan. 

Cumbler, E., Castillo, L., Satorie, L., Ford, D., Hagman, J., Hodge, T., . . . Wald, H. (2013). Culture change in 

infection control: applying psychological principles to improve hand hygiene. Journal of nursing 
care quality, 28(4), 304-311.  

Czerniewska, A., & White, S. (2020). Hygiene programming during outbreaks: a qualitative case study of 

the humanitarian response during the Ebola outbreak in Liberia. BMC Public Health, 20(1), 1-13.  

D’Mello-Guyett, L., Gallandat, K., Van den Bergh, R., Taylor, D., Bulit, G., Legros, D., . . . Cumming, O. 

(2020). Prevention and control of cholera with household and community water, sanitation and 

hygiene (WASH) interventions: a scoping review of current international guidelines. PLOS ONE, 
15(1), e0226549.  

Dreibelbis, R., Winch, P. J., Leontsini, E., Hulland, K. R., Ram, P. K., Unicomb, L., & Luby, S. P. (2013). The 

Integrated Behavioural Model for Water, Sanitation, and Hygiene: a systematic review of 

behavioural models and a framework for designing and evaluating behaviour change 

interventions in infrastructure-restricted settings. BMC Public Health, 13(1), 1015. 

doi:10.1186/1471-2458-13-1015 

Duffy, S. (2018). Why are RNA virus mutation rates so damn high? PLoS biology, 16(8), e3000003.  

Dyson, J., Lawton, R., Jackson, C., & Cheater, F. (2011). Does the use of a theoretical approach tell us 

more about hand hygiene behaviour? The barriers and levers to hand hygiene. Journal of 
Infection Prevention, 12(1), 17-24.  

Ejemot, R. I., Ehiri, J. E., Meremikwu, M. M., & Critchley, J. A. (2008). Hand washing for preventing 

diarrhoea. International Journal of Epidemiology, 37(3), 470.  

Esposito, S., Principi, N., Leung, C. C., & Migliori, G. B. (2020). Universal use of face masks for success 

against COVID-19: evidence and implications for prevention policies. European Respiratory 
Journal, 55(6).  



 44 

 

 
Fang, F. C., Benson, C. A., Del Rio, C., Edwards, K. M., Fowler Jr, V. G., Fredricks, D. N., . . . Pappas, P. G. 

(2021). COVID-19—lessons learned and questions remaining. Clinical Infectious Diseases, 72(12), 

2225-2240.  

Feng, S., Shen, C., Xia, N., Song, W., Fan, M., & Cowling, B. J. (2020). Rational use of face masks in the 

COVID-19 pandemic. The Lancet Respiratory Medicine, 8(5), 434-436.  

Fernández-de-Mera, I. G., Rodríguez del-Río, F. J., de la Fuente, J., Pérez-Sancho, M., Hervás, D., Moreno, 

I., . . . Gortázar, C. (2021). Detection of environmental SARS-CoV-2 RNA in a high prevalence 

setting in Spain. Transboundary and emerging diseases, 68(3), 1487-1492.  

Flugge, C. (1897). Uber luftinfection. Z Hyg Infektionskr, 25, 179-224.  

Fontanet, A., Autran, B., Lina, B., Kieny, M. P., Karim, S. S. A., & Sridhar, D. (2021). SARS-CoV-2 variants 

and ending the COVID-19 pandemic. The Lancet, 397(10278), 952-954.  

Fung, I. C.-H., & Cairncross, S. (2007). How often do you wash your hands? A review of studies of hand-

washing practices in the community during and after the SARS outbreak in 2003. International 
journal of environmental health research, 17(3), 161-183.  

Galea, S., Merchant, R. M., & Lurie, N. (2020). The mental health consequences of COVID-19 and 

physical distancing: the need for prevention and early intervention. JAMA internal medicine, 
180(6), 817-818.  

Gallandat, K., Levy, K., & Jacqueine, K. S., White,Robert, Dreibelbis Molly, Patrick Sheillah, Simiyu 

Alessandra, Ginochii. (2021, July 29, 2021). Summary report: Surface transmission, cleaning and 

waste management.  Retrieved from https://resources.hygienehub.info/en/articles/3922161-

summary-report-surface-transmission-cleaning-and-waste-management 

Gates, B. (Writer). (2015). Bill Gates: The next outbreak? We’re not ready | TED [Youtube]. In. 

Geller, E. S., Eason, S. L., Phillips, J. A., & Pierson, M. D. (1980). Interventions to improve sanitation 

during food preparation. Journal of Organizational Behavior Management, 2(3), 229-240.  

George, C. M., Biswas, S., Jung, D., Perin, J., Parvin, T., Monira, S., . . . Thomas, E. D. (2017). Psychosocial 

factors mediating the effect of the CHoBI7 intervention on handwashing with soap: a 

randomized controlled trial. Health Education & Behavior, 44(4), 613-625.  

GHP. (2019). Global Handwashing Partnership - History of Handwashing.  Retrieved from 

https://globalhandwashing.org/about-handwashing/history-of-handwashing/ 

GHP. (2022). Global Handwashing Partnership - About Us. Retrieved from 

https://globalhandwashing.org/about-us/ 

Giallonardo, V., Sampogna, G., Del Vecchio, V., Luciano, M., Albert, U., Carmassi, C., . . . Nanni, M. G. 

(2020). The impact of quarantine and physical distancing following COVID-19 on mental health: 

study protocol of a multicentric Italian population trial. Frontiers in psychiatry, 11, 533.  

Gidado, S., Oladimeji, A. M., Roberts, A. A., Nguku, P., Nwangwu, I. G., Waziri, N. E., . . . Nzuki, C. (2017). 

Public knowledge, perception and source of information on Ebola virus disease–Lagos, Nigeria; 

September, 2014. PLoS Currents, 7.  

Gilmore, B., Ndejjo, R., Tchetchia, A., De Claro, V., Mago, E., Lopes, C., & Bhattacharyya, S. (2020). 

Community engagement for COVID-19 prevention and control: a rapid evidence synthesis. BMJ 
Global Health, 5(10), e003188.  

GOC. (2021). Coronavirus Disease (COVID-19): Prevention and Risks. Government of Canada. Retrieved 

from https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-

infection/prevention-risks.html 

Grant, R., Charmet, T., Schaeffer, L., Galmiche, S., Madec, Y., Von Platen, C., . . . Rogoff, A. (2021). Impact 

of SARS-CoV-2 Delta variant on incubation, transmission settings and vaccine effectiveness: 

Results from a nationwide case-control study in France. The Lancet Regional Health-Europe, 

100278.  



 45 

 

 
Greenhalgh, T., Jimenez, J. L., Prather, K. A., Tufekci, Z., Fisman, D., & Schooley, R. (2021). Ten scientific 

reasons in support of airborne transmission of SARS-CoV-2. The Lancet, 397(10285), 1603-1605. 

doi:10.1016/s0140-6736(21)00869-2 

Guest, G., Namey, E., & Mitchell, M. (2013). Collecting Qualitative Data: A field Manual for Applied 
Research: SAGE Publishing. 

GÜNER, H. R., Hasanoğlu, İ., & Aktaş, F. (2020). COVID-19: Prevention and control measures in 

community. Turkish Journal of medical sciences, 50(SI-1), 571-577.  

Harrison, A. G., Lin, T., & Wang, P. (2020). Mechanisms of SARS-CoV-2 transmission and pathogenesis. 

Trends in immunology, 41(12), 1100-1115.  

Harvey, A. P., Fuhrmeister, E. R., Cantrell, M. E., Pitol, A. K., Swarthout, J. M., Powers, J. E., . . . Pickering, 

A. J. (2020). Longitudinal monitoring of SARS-CoV-2 RNA on high-touch surfaces in a community 

setting. Environmental science & technology letters, 8(2), 168-175.  

Hemmer, C. J., Hufert, F., Siewert, S., & Reisinger, E. (2021). Protection from COVID-19: the efficacy of 

face masks. Deutsches Ärzteblatt International, 118(5), 59.  

Heneghan, C., Brassey, J., & Jefferson, T. (2020). SARS-CoV-2 viral load and the severity of COVID-19.  

Hennink, M., Hutter, I., & Bailey, A. (2020). Qualitative research methods: Sage. 

HH, C. (2021). COVID-19 Hygiene Hub - Our Work. Retrieved from https://www.hygienehub.info/en/our-

work 

Hoehl, S., Rabenau, H., Berger, A., Kortenbusch, M., Cinatl, J., Bojkova, D., . . . Naujoks, F. (2020). 

Evidence of SARS-CoV-2 infection in returning travelers from Wuhan, China. New England 
Journal of Medicine, 382(13), 1278-1280.  

Holmes, E. C. (2011). What does virus evolution tell us about virus origins? Journal of virology, 85(11), 

5247-5251.  

Howard, J., Huang, A., Li, Z., Tufekci, Z., Zdimal, V., van der Westhuizen, H.-M., . . . Tang, L.-H. (2020). 

Face masks against COVID-19: an evidence review.  

Huis, A., van Achterberg, T., de Bruin, M., Grol, R., Schoonhoven, L., & Hulscher, M. (2012). A systematic 

review of hand hygiene improvement strategies: a behavioural approach. Implementation 
Science, 7(1), 1-14.  

Islam, N., Sharp, S. J., Chowell, G., Shabnam, S., Kawachi, I., Lacey, B., . . . White, M. (2020). Physical 

distancing interventions and incidence of coronavirus disease 2019: natural experiment in 149 

countries. bmj, 370.  

Jansen, L. (2021). Investigation of a SARS-CoV-2 B. 1.1. 529 (Omicron) Variant Cluster—Nebraska, 

November–December 2021. MMWR. Morbidity and mortality weekly report, 70.  

Jarvis, M. C. (2020). Aerosol transmission of SARS-CoV-2: physical principles and implications. Frontiers 
in public health, 8, 813.  

JHU. (2022). COVID-19 Dashboard. Retrieved from https://coronavirus.jhu.edu/map.html 

Jo, W. K., de Oliveira-Filho, E. F., Rasche, A., Greenwood, A. D., Osterrieder, K., & Drexler, J. F. (2021). 

Potential zoonotic sources of SARS-CoV-2 infections. Transboundary and emerging diseases, 
68(4), 1824-1834.  

John Hopkins, U. o. M. (2022). Maps & Trends New COVID-19 Cases Worldwide. Retrieved from 

https://coronavirus.jhu.edu/data/new-cases 

Jones, E. L., Kramer, A., Gaither, M., & Gerba, C. P. (2007). Role of fomite contamination during an 

outbreak of norovirus on houseboats. International journal of environmental health research, 
17(2), 123-131.  

Jones, N. R., Qureshi, Z. U., Temple, R. J., Larwood, J. P., Greenhalgh, T., & Bourouiba, L. (2020). Two 

metres or one: what is the evidence for physical distancing in covid-19? bmj, 370.  

Ju, J. T., Boisvert, L. N., & Zuo, Y. Y. (2021). Face masks against COVID-19: Standards, efficacy, testing and 

decontamination methods. Advances in Colloid and Interface Science, 292, 102435.  



 46 

 

 
Jumaa, P. (2005). Hand hygiene: simple and complex. International Journal of Infectious Diseases, 9(1), 

3-14.  

Kadar, N. (2019). Rediscovering Ignaz Philipp Semmelweis (1818− 1865). American journal of obstetrics 
and gynecology, 220(1), 26-39.  

Karim, S. S. A., & Karim, Q. A. (2021). Omicron SARS-CoV-2 variant: a new chapter in the COVID-19 

pandemic. The Lancet, 398(10317), 2126-2128.  

Karin Gallandat, K. L., Jacqueine Knee, Sian White, Robert Dreibelbis, Molly Patrick, Sheillah Simiyu, 

Alessandra Ginochii. (2021). Summary report: Surface transmission, cleaning and waste 

management.  Retrieved from https://resources.hygienehub.info/en/articles/3922161-

summary-report-surface-transmission-cleaning-and-waste-management 

Kassegn, A., & Endris, E. (2021). Review on socio-economic impacts of ‘Triple Threats’ of COVID-19, 

desert locusts, and floods in East Africa: Evidence from Ethiopia. Cogent Social Sciences, 7(1), 

1885122.  

Kendall, A., Landers, T., Kirk, J., & Young, E. (2012). Point-of-care hand hygiene: preventing infection 

behind the curtain. American journal of infection control, 40(4), S3-S10.  

Kendziora, B., Guertler, A., Ständer, L., Frey, S., French, L. E., Wollenberg, A., & Reinholz, M. (2020). 

Evaluation of hand hygiene and onset of hand eczema after the outbreak of SARS-CoV-2 in 

Munich. European Journal of Dermatology, 30(6), 668-673.  

Kenya-GOV. (2010). The Constitution of Kenya - Revised Edition 2010.  Retrieved from 

https://web.archive.org/web/20160304035458/http://www.kenyaembassy.com/pdfs/the%20c

onstitution%20of%20kenya.pdf 

Kilpatrick, C., Tartari, E., Gayet-Ageron, A., Storr, J., Tomczyk, S., Allegranzi, B., & Pittet, D. (2018). Global 

hand hygiene improvement progress: two surveys using the WHO Hand Hygiene Self-

Assessment Framework. Journal of Hospital Infection, 100(2), 202-206.  

Kipkorir, D. (2022). Kenya’s Health Ministry partners with NGO to ramp up COVID-19 vaccination.  

Retrieved from https://www.gavi.org/vaccineswork/kenyas-health-ministry-partners-ngo-ramp-

covid-19-vaccination 

Kluge, H. H. P., Wickramasinghe, K., Rippin, H. L., Mendes, R., Peters, D. H., Kontsevaya, A., & Breda, J. 

(2020). Prevention and control of non-communicable diseases in the COVID-19 response. The 
Lancet, 395(10238), 1678-1680.  

Knee, J., Heath, T., Dreibelbis, R., Cumming, O., Gallandat, K., & Medlicott, K. (2022). How much 

infectious virus is shed in faeces and what is the infectious dose? 

.  Retrieved from https://resources.hygienehub.info/en/articles/3994851-how-much-infectious-virus-is-

shed-in-faeces-and-what-is-the-infectious-dose 

Knight, V. (2020, May 15, 2020). Obama team left pandemic playbook for Trump administration, officials 

confirm. Public Broadcasting Service / Kaiser Health News. Retrieved from 

https://www.pbs.org/newshour/nation/obama-team-left-pandemic-playbook-for-trump-

administration-officials-confirm 

Kombe, C. (2020). Herbal Cures for COVID-19 Spreading in Tanzania Despite No Evidence They Work. 
Voice of America. Retrieved from https://www.voanews.com/a/covid-19-pandemic_herbal-

cures-covid-19-spreading-tanzania-despite-no-evidence-they-work/6189689.html 

Koyama, T., Platt, D., & Parida, L. (2020). Variant analysis of SARS-CoV-2 genomes. Bulletin of the World 
Health Organization, 98(7), 495.  

Kraay, A. N., Hayashi, M. A., Hernandez-Ceron, N., Spicknall, I. H., Eisenberg, M. C., Meza, R., & 

Eisenberg, J. N. (2018). Fomite-mediated transmission as a sufficient pathway: a comparative 

analysis across three viral pathogens. BMC infectious diseases, 18(1), 1-13.  



 47 

 

 
Kucharski, A. J., Klepac, P., Conlan, A. J., Kissler, S. M., Tang, M. L., Fry, H., . . . Medley, G. (2020). 

Effectiveness of isolation, testing, contact tracing, and physical distancing on reducing 

transmission of SARS-CoV-2 in different settings: a mathematical modelling study. The Lancet 
Infectious Diseases, 20(10), 1151-1160.  

Kumar, J., Katto, M. S., Siddiqui, A. A., Sahito, B., Jamil, M., Rasheed, N., & Ali, M. (2020). Knowledge, 

attitude, and practices of healthcare workers regarding the use of face mask to limit the spread 

of the new coronavirus disease (COVID-19). Cureus, 12(4).  

Lai, A. (2022). What is Otter? Otter.ai Help Center - Otter 101. Retrieved from 

https://help.otter.ai/hc/en-us/articles/360035266494-What-is-Otter- 

Lai, T. H., Tang, E. W., Fung, K. S., & Li, K. K. (2020). Reply to “Does hand hygiene reduce SARS-CoV-2 

transmission?”. Graefe's archive for clinical and experimental ophthalmology= Albrecht von 
Graefes Archiv fur klinische und experimentelle Ophthalmologie, 1-1.  

Lal, A., Erondu, N. A., Heymann, D. L., Gitahi, G., & Yates, R. (2021). Fragmented health systems in 

COVID-19: rectifying the misalignment between global health security and universal health 

coverage. The Lancet, 397(10268), 61-67.  

Larsen, J. R., Martin, M. R., Martin, J. D., Kuhn, P., & Hicks, J. B. (2020). Modeling the onset of symptoms 

of COVID-19. Frontiers in public health, 8, 473.  

Lee, L. Y.-k., Lam, E. P.-w., Chan, C.-k., Chan, S.-y., Chiu, M.-k., Chong, W.-h., . . . Tsang, K.-l. (2020). 

Practice and technique of using face mask amongst adults in the community: a cross-sectional 

descriptive study. BMC Public Health, 20(1), 1-11.  

Lei, H., Xiao, S., Cowling, B. J., & Li, Y. (2020). Hand hygiene and surface cleaning should be paired for 

prevention of fomite transmission. Indoor air, 30(1), 49-59.  

Leland, D. S., & Ginocchio, C. C. (2007). Role of cell culture for virus detection in the age of technology. 

Clinical microbiology reviews, 20(1), 49-78.  

Liao, M., Liu, H., Wang, X., Hu, X., Huang, Y., Liu, X., . . . Lu, J. R. (2021). A technical review of face mask 

wearing in preventing respiratory COVID-19 transmission. Current Opinion in Colloid & Interface 
Science, 52, 101417.  

Liu, Y., Ning, Z., Chen, Y., Guo, M., Liu, Y., Gali, N. K., . . . Westerdahl, D. (2020). Aerodynamic analysis of 

SARS-CoV-2 in two Wuhan hospitals. Nature, 582(7813), 557-560.  

MacIntyre, C. R. (2020). Case isolation, contact tracing, and physical distancing are pillars of COVID-19 

pandemic control, not optional choices. The Lancet Infectious Diseases, 20(10), 1105-1106.  

Makoni, M. (2021). Tanzania refuses COVID-19 vaccines. The Lancet, 397(10274), 566.  

Mallow, M., Gary, L., Jeng, T., Bongomin Jr, B., Aschkenasy, M. T., Wallis, P., . . . Levine, A. C. (2018). 

WASH activities at two Ebola treatment units in Sierra Leone. PLOS ONE, 13(5), e0198235.  

Mamo, D. (2021). The Indigenous World 2021: The International Working Group for Indigenous Affairs. 

Marotz, C., Belda-Ferre, P., Ali, F., Das, P., Huang, S., Cantrell, K., . . . Allard, S. M. (2020). Microbial 
context predicts SARS-CoV-2 prevalence in patients and the hospital built environment. Cold 

Spring Harbor Laboratory.  Retrieved from https://dx.doi.org/10.1101/2020.11.19.20234229 

Martins, S., & Osiyemi, A. (2017). Hand hygiene practices post Ebola virus disease outbreak in a Nigerian 

teaching hospital. Annals of Ibadan Postgraduate Medicine, 15(1), 16-22.  

Matuschek, C., Moll, F., Fangerau, H., Fischer, J. C., Zänker, K., Van Griensven, M., . . . Haussmann, J. 

(2020). The history and value of face masks. European Journal of Medical Research, 25(1). 

doi:10.1186/s40001-020-00423-4 

Mballa, C., Ngebeh, J., De Vriese, M., Drew, K., Parr, A., & Undie, C.-C. (2020). UNHCR and partner 

practices of community-based protection across sectors in the East and Horn of Africa and the 

Great Lakes Region.  

McGinley, K. J., Larson, E., & Leyden, J. (1988). Composition and density of microflora in the subungual 

space of the hand. Journal of Clinical Microbiology, 26(5), 950-953.  



 48 

 

 
MEC. (2022). M&E Cloud - SUBSCRIPTION BASED MONITORING & EVALUATION SOFTWARE TOOL. 

Retrieved from https://www.mandecloud.com/index.php/public/home 

Menni, C., Valdes, A. M., Freidin, M. B., Sudre, C. H., Nguyen, L. H., Drew, D. A., . . . Moustafa, J. S. E.-S. 

(2020). Real-time tracking of self-reported symptoms to predict potential COVID-19. Nature 
Medicine, 26(7), 1037-1040.  

Meyer, S. M., Landry, M. J., Gustat, J., Lemon, S. C., & Webster, C. A. (2021). Physical distancing≠ 

physical inactivity. Translational Behavioral Medicine, 11(4), 941-944.  

Meyerowitz, E. A., Richterman, A., Gandhi, R. T., & Sax, P. E. (2021). Transmission of SARS-CoV-2: a 

review of viral, host, and environmental factors. Annals of internal medicine, 174(1), 69-79.  

Mfinanga, S. G., Mnyambwa, N. P., Minja, D. T., Ntinginya, N. E., Ngadaya, E., Makani, J., & Makubi, A. N. 

(2021). Tanzania's position on the COVID-19 pandemic. The Lancet, 397(10284), 1542-1543.  

Miriri, D., & Obulutsa, G. (2021, July 28, 2021). Tanzania leader launches COVID-19 vaccination drive, 

orders more jabs. Reuters. Retrieved from https://www.reuters.com/world/africa/tanzania-

leader-launches-covid-19-vaccination-drive-orders-more-jabs-2021-07-28/ 

Mlcochova, P., Kemp, S. A., Dhar, M. S., Papa, G., Meng, B., Ferreira, I. A., . . . Singh, S. (2021). SARS-CoV-

2 B. 1.617. 2 Delta variant replication and immune evasion. Nature, 599(7883), 114-119.  

MoH, K. (2020). President Uhuru lifts movement ban in three counties [Press release]. Retrieved from 

https://www.health.go.ke/president-uhuru-lifts-movement-ban-in-three-counties-nairobi-

monday-july-6-

2020/#:~:text=The%20Government%20has%20lifted%20the,another%20period%20of%2030%2

0days. 

Moore, G., Rickard, H., Stevenson, D., Aranega-Bou, P., Pitman, J., Crook, A., . . . Bennett, A. (2021). 

Detection of SARS-CoV-2 within the healthcare environment: a multi-centre study conducted 

during the first wave of the COVID-19 outbreak in England. Journal of Hospital Infection, 108, 

189-196. doi:10.1016/j.jhin.2020.11.024 

Mosler, H.-J. (2012). A systematic approach to behavior change interventions for the water and 

sanitation sector in developing countries: a conceptual model, a review, and a guideline. 

International journal of environmental health research, 22(5), 431-449.  

Munir, K., Ashraf, S., Munir, I., Khalid, H., Muneer, M. A., Mukhtar, N., . . . Chaudhry, U. (2020). Zoonotic 

and reverse zoonotic events of SARS-CoV-2 and their impact on global health. Emerging 
microbes & infections, 9(1), 2222-2235.  

Murray, C. J. L., Abbafati, C., Abbas, K. M., Abbasi, M., Abbasi-Kangevari, M., Abd-Allah, F., . . . Lim, S. S. 

(2020). Five insights from the Global Burden of Disease Study 2019. The Lancet, 396(10258), 

1135-1159. doi:10.1016/s0140-6736(20)31404-5 

Mwai, P., & Giles, C. (2021, March 17, 2021). Covid: Does Tanzania have a hidden epidemic? BBC. 

Retrieved from https://www.bbc.com/news/56242358 

Mwakisisile, A., & Mushi, A. (2019). Mathematical model for Tanzania population growth. Tanzania 
Journal of Science, 45(3), 346-354.  

mWater. (2021). mWater - About Us. Retrieved from https://www.mwater.co/about 

NACONGO. (2016). THE 2015 TANZANIA REPORT ON CONTRIBUTION OF NGOs IN DEVELOPMENT.  

Retrieved from https://www.nacongo.or.tz/uploads/NGOs_Contribution_Book_FINAL_2.pdf 

NACONGO. (2017). Tanzanian Gov’t verifies over 2,000 NGOs.  Retrieved from 

https://www.nacongo.or.tz/resources/view/tanzanian-govt-verifies-over-2000-ngos 

Nakkazi, E. (2020). Obstacles to COVID-19 control in east Africa. The Lancet. Infectious Diseases, 20(6), 

660.  

Namu, J.-A., & Riley, T. (2020, October 23, 2020). Nine weeks of bloodshed: how brutal policing of 

Kenya's Covid curfew left 15 dead. The Guardian. Retrieved from 



 49 

 

 
https://www.theguardian.com/global-development/2020/oct/23/brutal-policing-kenyas-covid-

curfew-left-15-dead 

NGO-Bureau. (2020). Kenya Annual NGO Sector Report 2019/2020.  Retrieved from 

https://ngobureau.go.ke/wp-content/uploads/2021/10/ANNUAL-NGOS-SECTOR-REPORT-2019-

2020.pdf 

OGP. (2020, April 27, 2020). Statement on the COVID-19 response from civil society members of OGP 

Steering Committee.  Retrieved from https://www.opengovpartnership.org/news/statement-

on-the-covid-19-response-from-civil-society-members-of-ogp-steering-committee/ 

Ojajärvi, J. (1980). Effectiveness of hand washing and disinfection methods in removing transient 

bacteria after patient nursing. Epidemiology & Infection, 85(2), 193-203.  

Ombuor, R., & Bearak, M. (2021, Febuary 17, 2021). Tanzania’s leader says his country is ‘covid-free.’ 

The facts are proving him wrong. Washington Post. Retrieved from 

https://www.washingtonpost.com/world/africa/tanzania-coronavirus-

magufuli/2021/02/17/896e64cc-7123-11eb-8651-6d3091eac63f_story.html 

Ong, S. W. X., Tan, Y. K., Chia, P. Y., Lee, T. H., Ng, O. T., Wong, M. S. Y., & Marimuthu, K. (2020). Air, 

surface environmental, and personal protective equipment contamination by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) from a symptomatic patient. JAMA, 323(16), 

1610-1612.  

Pachetti, M., Marini, B., Benedetti, F., Giudici, F., Mauro, E., Storici, P., . . . Gallo, R. C. (2020). Emerging 

SARS-CoV-2 mutation hot spots include a novel RNA-dependent-RNA polymerase variant. 

Journal of translational medicine, 18(1), 1-9.  

Pal, M., Berhanu, G., Desalegn, C., & Kandi, V. (2020). Severe acute respiratory syndrome coronavirus-2 

(SARS-CoV-2): an update. Cureus, 12(3).  

Papineni, R. S., & Rosenthal, F. S. (1997). The size distribution of droplets in the exhaled breath of 

healthy human subjects. Journal of Aerosol Medicine, 10(2), 105-116.  

Pittet, D. (2000). Improving compliance with hand hygiene in hospitals. Infection Control & Hospital 
Epidemiology, 21(6), 381-386.  

Planas, D., Veyer, D., Baidaliuk, A., Staropoli, I., Guivel-Benhassine, F., Rajah, M. M., . . . Puech, J. (2021). 

Reduced sensitivity of SARS-CoV-2 variant Delta to antibody neutralization. Nature, 596(7871), 

276-280.  

Pujadas, E., Chaudhry, F., McBride, R., Richter, F., Zhao, S., Wajnberg, A., . . . Cordon-Cardo, C. (2020). 

SARS-CoV-2 viral load predicts COVID-19 mortality. The Lancet. Respiratory Medicine, 8(9), e70.  

Purushothaman, P., Priyangha, E., & Vaidhyswaran, R. (2021). Effects of prolonged use of facemask on 

healthcare workers in tertiary care hospital during COVID-19 pandemic. Indian Journal of 
Otolaryngology and Head & Neck Surgery, 73(1), 59-65.  

Qin, J., You, C., Lin, Q., Hu, T., Yu, S., & Zhou, X.-H. (2020). Estimation of incubation period distribution of 

COVID-19 using disease onset forward time: a novel cross-sectional and forward follow-up 

study. Science advances, 6(33), eabc1202.  

Rai, B., Shukla, A., & Dwivedi, L. K. (2021). Incubation period for COVID-19: a systematic review and 

meta-analysis. Zeitschrift Fur Gesundheitswissenschaften, 1.  

Ramesh, A., Blanchet, K., Ensink, J. H., & Roberts, B. (2015). Evidence on the effectiveness of water, 

sanitation, and hygiene (WASH) interventions on health outcomes in humanitarian crises: a 

systematic review. PLOS ONE, 10(9), e0124688.  

Ratnayake, R., Tammaro, M., Tiffany, A., Kongelf, A., Polonsky, J. A., & McClelland, A. (2020). People-

centred surveillance: a narrative review of community-based surveillance among crisis-affected 

populations. The Lancet Planetary Health, 4(10), e483-e495.  

Ritchie, H., Mathieu, E., Rodés-Guirao, L., Appel, C., Giattino, C., Ortiz-Ospina, E., . . . Roser, M. (2022). 

Coronavirus (COVID-19) Vaccinations. Retrieved from https://ourworldindata.org/covid-



 50 

 

 
vaccinations?country=TZA#citation. from Our World In Data https://ourworldindata.org/covid-

vaccinations?country=TZA#citation 

Ruby, A., Knight, A., Perel, P., Blanchet, K., & Roberts, B. (2015). The effectiveness of interventions for 

non-communicable diseases in humanitarian crises: a systematic review. PLOS ONE, 10(9), 

e0138303.  

Sadule-Rios, N., & Aguilera, G. (2017). Nurses’ perceptions of reasons for persistent low rates in hand 

hygiene compliance. Intensive and Critical Care Nursing, 42, 17-21.  

Saleh, M. (2020). Impact of COVID-19 on Tanzanian Politcal Economy. International Journal of Advanced 
Studies in Social Science & Innovation, 4(1).  

Santarsiero, A., Ciambelli, P., Donsì, G., Quadrini, F., Briancesco, R., D'Alessandro, D., & Fara, G. (2020). 

Face masks. Technical, technological and functional characteristics and hygienic-sanitary aspects 

related to the use of filtering mask in the community. Annali di igiene: medicina preventiva e di 
comunita, 32(5), 472-520.  

Saxena, S. K., Kumar, S., Ansari, S., Paweska, J. T., Maurya, V. K., Tripathi, A. K., & Abdel-Moneim, A. S. 

(2021). Characterization of the novel SARS-CoV-2 Omicron (B. 1.1. 529) Variant of Concern and 

its global perspective. Journal of Medical Virology.  

Seyran, M., Pizzol, D., Adadi, P., El-Aziz, T. M., Hassan, S. S., Soares, A., . . . Aljabali, A. A. (2021). 

Questions concerning the proximal origin of SARS-CoV-2. Journal of Medical Virology, 93(3), 

1204.  

Sharma, A., Borah, S. B., & Moses, A. C. (2021). Responses to COVID-19: The role of governance, 

healthcare infrastructure, and learning from past pandemics. Journal of business research, 122, 

597-607.  

Shaw, K., Butcher, S., Ko, J., Zello, G. A., & Chilibeck, P. D. (2020). Wearing of cloth or disposable surgical 

face masks has no effect on vigorous exercise performance in healthy individuals. International 
Journal of Environmental Research and Public Health, 17(21), 8110.  

Shirvanimoghaddam, K., Czech, B., Yadav, R., Gokce, C., Fusco, L., Delogu, L. G., . . . Al-Tamimi, A. K. 

(2022). Facemask Global Challenges: The Case of Effective Synthesis, Utilization, and 

Environmental Sustainability. Sustainability, 14(2), 737.  

Signorelli, C., & Fara, G. M. (2020). COVID-19: Hygiene and Public Health to the front. Acta Bio Medica: 
Atenei Parmensis, 91(Suppl 3), 7.  

Singano, M. (2020). Mr President,, just tell us the truth. Mail & Guardian. Retrieved from 

https://mg.co.za/africa/2020-05-07-mr-president-just-tell-us-the-truth/ 

Singh, J., Rahman, S. A., Ehtesham, N. Z., Hira, S., & Hasnain, S. E. (2021). SARS-CoV-2 variants of concern 

are emerging in India. Nature Medicine, 1-3.  

Sirleaf, E. J., & Clark, H. (2021). Report of the Independent Panel for Pandemic Preparedness and 

Response: making COVID-19 the last pandemic. The Lancet, 398(10295), 101-103.  

Somerville, M., Curran, J. A., Dol, J., Boulos, L., Saxinger, L., Doroshenko, A., . . . Shin, H. D. (2021). Public 

health implications of SARS-CoV-2 variants of concern: a rapid scoping review. BMJ open, 11(12), 

e055781.  

Srigley, J., Gardam, M., Fernie, G., Lightfoot, D., Lebovic, G., & Muller, M. (2015). Hand hygiene 

monitoring technology: a systematic review of efficacy. Journal of Hospital Infection, 89(1), 51-

60.  

Stewart, H. (2020, June 23 2020). Boris Johnson ditches 2m physical distancing rule in England for '1m-

plus' 

. The Guardian. Retrieved from https://www.theguardian.com/world/2020/jun/23/boris-johnson-

ditches-2-metre-rule-in-england-for-1-metre-plus-coronavirus 



 51 

 

 
Struyf, T., Deeks, J. J., Dinnes, J., Takwoingi, Y., Davenport, C., Leeflang, M. M., . . . Domen, J. (2021). 

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient 

settings has COVID-19. Cochrane Database of Systematic Reviews(2).  

Takele, R. (2020). Stochastic modelling for predicting COVID-19 prevalence in East Africa Countries. 

Infectious Disease Modelling, 5, 598-607.  

Tang, X., Wu, C., Li, X., Song, Y., Yao, X., Wu, X., . . . Qian, Z. (2020). On the origin and continuing 

evolution of SARS-CoV-2. National Science Review, 7(6), 1012-1023.  

Tanzania-GOV. (2015). Wasifu wa Tanzania / Country Profile. Online Retrieved from 

https://web.archive.org/web/20170802124344/https://tanzania.go.tz/home/pages/68 

Tao, K., Tzou, P. L., Nouhin, J., Gupta, R. K., de Oliveira, T., Kosakovsky Pond, S. L., . . . Shafer, R. W. 

(2021). The biological and clinical significance of emerging SARS-CoV-2 variants. Nature Reviews 
Genetics, 22(12), 757-773.  

TAWASANET. (2020). Equity Report 2020 - The 10 years of Equity Reporting Water Sector Development 
Program Retrieved from 

http://www.tawasanet.or.tz/files/The%2010%20years%20of%20Equity%20Reporting.pdf 

Tegally, H., Wilkinson, E., Giovanetti, M., Iranzadeh, A., Fonseca, V., Giandhari, J., . . . Msomi, N. (2021). 

Detection of a SARS-CoV-2 variant of concern in South Africa. Nature, 592(7854), 438-443.  

Tegally, H., Wilkinson, E., Lessells, R. J., Giandhari, J., Pillay, S., Msomi, N., . . . Walaza, S. (2021). Sixteen 

novel lineages of SARS-CoV-2 in South Africa. Nature Medicine, 27(3), 440-446.  

Thordarson, P. (2020, March 12, 2020). The science of soap – here’s how it kills the coronavirus. The 
Guardian. Retrieved from https://www.theguardian.com/commentisfree/2020/mar/12/science-

soap-kills-coronavirus-alcohol-based-disinfectants 

Thunström, L., Newbold, S. C., Finnoff, D., Ashworth, M., & Shogren, J. F. (2020). The benefits and costs 

of using social distancing to flatten the curve for COVID-19. Journal of Benefit-Cost Analysis, 
11(2), 179-195.  

Tirupathi, R., Bharathidasan, K., Palabindala, V., Salim, S. A., & Al-Tawfiq, J. A. (2020). Comprehensive 

review of mask utility and challenges during the COVID-19 pandemic. Infez Med, 28(suppl 1), 57-

63.  

Tso, R. V., & Cowling, B. J. (2020). Importance of face masks for COVID-19: A call for effective public 

education. Clinical Infectious Diseases, 71(16), 2195-2198.  

UNDATA. (2020). Per Country GDP at current prices - US Dollars. Online Retrieved from 

https://data.un.org/Data.aspx?q=GDP&d=SNAAMA&f=grID%3a101%3bcurrID%3aUSD%3bpcFla

g%3a1 

UNDATA. (2021). UN-GGIM Country Reports. Online Retrieved from https://ggim.un.org/country-

reports/ 

UNICEF. (2022). Handwashing: The simplest way to protect against a range of diseases. . Retrieved from 

https://www.unicef.org/wash/handwashing 

Van den Broucke, S. (2020). Why health promotion matters to the COVID-19 pandemic, and vice versa. 

In (Vol. 35, pp. 181-186): Oxford University Press. 

Villas-Boas, S. B., Sears, J., Villas-Boas, M., & Villas-Boas, V. (2020). Are we# StayingHome to flatten the 

curve?  

Voss, A., & Widmer, A. F. (1997). No time for handwashing!? Handwashing versus alcoholic rub can we 

afford 100% compliance? Infection Control & Hospital Epidemiology, 18(3), 205-208.  

Wamsley, L., & Peralta, E. (2021, March 17, 2021). Tanzanian President John Magufuli, A COVID-19 

Skeptic, Has Died. National Public Radio. Retrieved from 

https://www.npr.org/2021/03/17/978336051/tanzania-president-john-magufuli-a-covid-19-

skeptic-has-died 



 52 

 

 
Wang, M. L., Behrman, P., Dulin, A., Baskin, M. L., Buscemi, J., Alcaraz, K. I., . . . Fitzgibbon, M. (2020). 

Addressing inequities in COVID-19 morbidity and mortality: research and policy 

recommendations. Translational Behavioral Medicine, 10(3), 516-519.  

Wang, S. Y., Juthani, P. V., Borges, K. A., Shallow, M. K., Gupta, A., Price, C., . . . Chun, H. J. (2022). Severe 

breakthrough COVID-19 cases in the SARS-CoV-2 delta (B. 1.617. 2) variant era. The Lancet 
Microbe, 3(1), e4-e5.  

Wang, W., Xu, Y., Gao, R., Lu, R., Han, K., Wu, G., & Tan, W. (2020). Detection of SARS-CoV-2 in different 

types of clinical specimens. JAMA, 323(18), 1843-1844.  

Wang, Z., Fu, Y., Guo, Z., Li, J., Li, J., Cheng, H., . . . Sun, Q. (2020). Transmission and prevention of SARS-

CoV-2. Biochemical Society Transactions, 48(5), 2307-2316.  

Warah, R. (2021). After a year of denial, Tanzania responds to COVID-19 under new female leadership.  

Retrieved from https://www.one.org/africa/blog/tanzania-president-samia-suluhu-hassan-2/ 

WASH’EM. (2022). WASH’EM - About. Retrieved from https://www.washem.info/about 

Wasilwa, C. (2019, November 4, 2019). Kenya's population census results at a glance. The Nation. 

Retrieved from https://nation.africa/kenya/news/Kenya-population-census-results-at-

glance/1056-5336378-f8qbvvz/index.html 

White, S. (2020). FAQ: How does handwashing with soap remove and kill SARS-CoV-2?  Retrieved from 

https://resources.hygienehub.info/en/articles/3915809-faq-how-does-handwashing-with-soap-

remove-and-kill-sars-cov-2 

WHO. (2020a). Cleaning and disinfection of environmental surfaces in the context of COVID-19 [Press 

release]. Retrieved from https://www.who.int/publications/i/item/cleaning-and-disinfection-of-

environmental-surfaces-inthe-context-of-covid-19 

WHO. (2020b). COVID-19 Press Release March 20, 2020 [Press release]. Retrieved from 

https://www.who.int/docs/default-source/coronaviruse/transcripts/who-audio-emergencies-

coronavirus-press-conference-full-20mar2020.pdf 

WHO. (2020c). Origin of SARS-CoV-2, 26 March 2020. Retrieved from 

https://apps.who.int/iris/handle/10665/332197 

WHO. (2020d). Water, sanitation, hygiene, and waste management for the COVID-19 virus: interim 
guidance, 23 April 2020. Retrieved from  

WHO. (2020e). WHO Press Briefing - Pass the message: Five steps to kick out coronavirus [Press release]. 

Retrieved from https://www.who.int/emergencies/diseases/novel-coronavirus-2019/media-

resources/press-briefings/previous/8# 

WHO. (2021). Tracking SARS-CoV-2 variants. Retrieved from https://www.who.int/en/activities/tracking-

SARS-CoV-2-variants/ 

Williams, C. Y., Townson, A. T., Kapur, M., Ferreira, A. F., Nunn, R., Galante, J., . . . Usher-Smith, J. A. 

(2021). Interventions to reduce social isolation and loneliness during COVID-19 physical 

distancing measures: A rapid systematic review. PLOS ONE, 16(2), e0247139.  

Woldearegay, A. G. (2022). Prevalence and patterns of facemask use in marketplaces in Addis Ababa: 

Implications for targeted SARS-CoV-2 risk communication. Cogent Social Sciences, 8(1), 2045451.  

Wolfe, M., Kaur, M., Yates, T., Woodin, M., & Lantagne, D. (2018). A systematic review and meta-

analysis of the association between water, sanitation, and hygiene exposures and cholera in 

case–control studies. The American Journal of Tropical Medicine and Hygiene, 99(2), 534.  

Wu, D., Wu, T., Liu, Q., & Yang, Z. (2020). The SARS-CoV-2 outbreak: what we know. International 
Journal of Infectious Diseases, 94, 44-48.  

Wu, H.-l., Huang, J., Zhang, C. J., He, Z., & Ming, W.-K. (2020). Facemask shortage and the novel 

coronavirus disease (COVID-19) outbreak: Reflections on public health measures. 

EClinicalMedicine, 21, 100329.  



 53 

 

 
Yadav, P. D., Potdar, V. A., Choudhary, M. L., Nyayanit, D. A., Agrawal, M., Jadhav, S. M., . . . Abraham, P. 

(2020). Full-genome sequences of the first two SARS-CoV-2 viruses from India. The Indian 
journal of medical research, 151(2-3), 200.  

Yang, C. (2020). Does hand hygiene reduce SARS-CoV-2 transmission? Graefe's Archive for Clinical and 
Experimental Ophthalmology, 258(5), 1133-1134.  

Yang, X., Yu, Y., Xu, J., Shu, H., Liu, H., Wu, Y., . . . Yu, T. (2020). Clinical course and outcomes of critically 

ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-centered, retrospective, 

observational study. The Lancet Respiratory Medicine, 8(5), 475-481.  

Zhang, W., Davis, B. D., Chen, S. S., Martinez, J. M. S., Plummer, J. T., & Vail, E. (2021). Emergence of a 

novel SARS-CoV-2 variant in Southern California. JAMA, 325(13), 1324-1326.  

Zhang, Y.-Z., & Holmes, E. C. (2020). A genomic perspective on the origin and emergence of SARS-CoV-2. 

Cell, 181(2), 223-227.  

Zhao, J., Eisenberg, J. E., Spicknall, I. H., Li, S., & Koopman, J. S. (2012). Model analysis of fomite 

mediated influenza transmission. PLOS ONE, 7(12), e51984.  

 


