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The outbreak of zoonotic diseases presents challenging times for nations and calls for a renewed effort to disrupt the

chain of events that precede it. Nigeria’s response to the 2006 bird flu provided a platform for outbreak response, yet it

was not its first experience with Influenza. Nigeria’s interest in animal influenza research was triggered by its negative

economic consequence on poultry. This is because the poultry industry is a fast-growing sector and an effective tool for

poverty alleviation in Nigeria.
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1. Introduction

Zoonotic respiratory viruses are responsible for more disease outbreaks at the human-animal interface than any other

source . The National Institute of Health (NIH) reported that over 18% of emerging and re-emerging zoonotic diseases

are caused by respiratory viruses such as the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), Middle

East Respiratory Syndrome Coronavirus (MERS-CoV) and influenza . As a result of global warming, rapidly changing

ecology, increased global travel, population growth, urbanization and increasing human disruption to the wild, the world is

likely to experience increasing emergence and re-emergence of zoonotic pathogens . These factors interplay in a

complex manner that challenges public health response in mitigating infectious disease spread. There are speculations

that the novel SARS-CoV-2 emerged due to the growing desire for bushmeat in Asia . The extensiveness of

disease outbreaks and their convoluted spread in the environment, animals, and humans necessitated the World Health

Organization’s (WHO) Tripartite One Health approach to address future outbreaks and improve surveillance at the human-

animal interface . At the centre of the tripartite approach is the Food and Agricultural Organization (FAO), World

Organization for Animal Health (WOAH) and WHO partnership to address challenges in humans, animals, and

environmental health through a multisectoral and multidisciplinary approach , bearing in mind that health cannot be

achieved by working in silos.

2. Historical Overview of Influenza in Nigeria

2.1. The Emergence of SARS-CoV-2 in Nigeria

Before the 2019 pandemic, studies have shown the existence of coronaviruses circulating in the wild, especially in Bats

. While other coronaviruses have been shown to have a global presence , it was the SARS-CoV-2 pandemic

that brought it to the limelight in Nigeria. The novel SARS-CoV-2 was first detected in an Italian traveller in Nigeria on the

27 February 2020 . Prior to that, Quan et al., 2010  reported the discovery in 2010 of a novel coronavirus from

Commerson’s leaf-nosed bat (Hipposideros commersoni) in Zaria (ZBCoV) 2010 was the first of its kind in Nigerian

wildlife, and it positioned Nigeria on the map of coronaviruses endemic countries. Similarly, in another study in 2016,

 Leopardi et al.  detected and identified Betacoronavirus from fruit bats in Ibadan, Nigeria, 2016.

Although countries have now approved guidelines for the treatment of SARS-CoV-2 , conflicting information, such as

inconsistent scientific findings on treatment and differing recommendations among professionals, were common in the

early stages of the pandemic. This was expected because knowledge of the virus was incremental , although these

missteps negatively impacted public perception of the virus. For example, there was no unified guideline on the use of

nose masks , and this broods more controversy. Other drawbacks unique to the Nigeria setting include; ineffective

distribution of relief materials, inadequate healthcare facilities, adoption of foreign containment measures that do not align

with domestic economic realities, misleading information from public figures and erroneous belief that the pandemic

affects the wealthy who have a high propensity to travel oversea .

The Nigerian government’s public health measures/guidelines, such as restrictions on foreign travel and lockdown of

major cities, have kept the local transmission in check, as evidenced by the slow epidemic trajectory in the first month .
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Aside from these measures, before the arrival of the index case, the government had upgraded testing capacity and

commissioned a laboratory network, provided isolation centres for case management, set up the Ministerial Expert

Advisory Committee on COVID-19 (MEACoC), case management, infection prevention and control, and risk

communication as pandemic preparedness . As a novel disease, nations had to rely on new information that guided

policies on public health. Some of these adopted interventions, such as ‘stay at home’ and quarantine, were

disproportionately borne by those who were already disadvantaged . Nonetheless, the early approach to containment

has been effective, albeit it came at the expense of people’s livelihood, education and mental health .

2.2. The Impact of COVID-19 on Respiratory Viruses in Nigeria

Due to the similarity in symptoms displayed by other self-limiting respiratory infections such as the common cold, the

perception of COVID-19 in Nigeria has been rather simplistic and counterproductive to government restrictions aimed at

mitigating its spread . Globally, respiratory outbreaks have been shown to influence seasonal diseases in unique ways

because interventions and public health measures in curtailing the outbreaks, such as respiratory hygiene, handwashing,

and social distancing, have a ripple effect on other diseases. For example, Yuan et al., 2021  showed a significant

reduction in endemic respiratory viruses such as influenza, human coronaviruses (CoV-OC43, CoV-229E), parainfluenza

(PIV-2, PIV-4,) and respiratory syncytial virus (RSV). Moreover, several other studies have reported a significant drop in

endemic seasonal respiratory viruses in Australia , New Zealand , China , Canada , Chile and South Africa ,

thereby further bolstering that COVID-19 interventions produced overlapping positive outcomes for other respiratory

viruses . In another study, Swets et al., (2022) reported that co-infection of COVID with influenza ranked high among

other viruses in England. However, co-infection of COVID-19 with influenza and adenoviruses was significantly associated

with death . Despite the evidence of co-infection of COVID-19 with other respiratory viruses, such as influenza, and

RSV , surveillance of influenza in humans in Nigeria is limited.

2.3. Rising Threats of Novel Zoonotic Spill-Over

The drivers of zoonotic outbreaks are intertwined in a web of complex events, making it impossible to understand one

facet independent of the other. Before the 2019 pandemic, there has been growing evidence of the close relationship

between human health and a healthy ecosystem . The rising zoonotic disease outbreaks reflect a recent tapering

interface between humans and animals. Several factors such as man’s increasing encroachment into the wild, illegal

wildlife trade, rising global population and food insecurity, and disruption of the ecosystem through urbanization may have

significantly contributed to spillover events . On the other hand, the fast pace of technological advancement

facilitates the rapid spread of outbreaks since the time it takes to travel between continents is shorter than the incubation

period of most pathogens. This means nations must grapple with the consequences of emerging and re-emerging

pathogens .

The last two decades have witnessed several zoonotic outbreaks. Notably, SARS-CoV in 2003, which originated from

bats and civets, Highly Pathogenic Avian Influenza (HPAI) H5N1 in 2002 and 2006, and Middle East Respiratory Corona

Virus (MERS-CoV) in 2014 from dromedary camels, Ebola outbreak from bats in Western Africa in 2014, re-emergence of

Monkeypox virus in 2017 and 2022, and the recent SARS-CoV-2 in 2019 . An important risk factor synonymous with

these outbreaks is the unregulated wildlife trade. However, the wildlife trade has been linked to disease outbreaks in

humans and livestock, leaving substantial economic losses in international trade . Food insecurity, poverty, cultural

practices, and corruption remain major drivers of the wildlife trade. This emphasizes the socioeconomic dimension of

zoonotic disease. Hence, there is a higher risk of zoonotic spillover from areas where the wildlife trade is rife.

2.4. COVID-19 in Africa: Pandemic Preparedness in Diagnostics, Case Management and Vaccination

A critical step in pandemic preparedness is effective disease surveillance. COVID-19 reinforced that disease surveillance

measures in most African nations are inadequate due to diagnostic insufficiency, geographical/cultural barriers, and poor

data management . For instance, epidemics such as Ebola have been actively spreading for over a month before being

detected . Although travel and movement were restricted in many countries at the onset of the COVID-19 pandemic,

there is little evidence to suggest that these restrictions were imposed early enough or strictly enough across Africa. For

example, the initial airport surveillance in Nigeria, Ivory Coast and Egypt focused on individuals with recent travel history

to China . However, recent genomic surveillance demonstrated how COVID-19 was predominantly initiated in Africa via

trade-related interactions and importations from Europe. The study reported about 757 transcontinental introductions of

the SARS-CoV-2 into Africa between 2020 and 2021 . Taken together, this suggests that disease surveillance towards

pandemic preparedness needs to be expansive and continuous. The major drawback to more effective disease

surveillance in many African nations is inadequate funding for these countries’ health and research sectors. Kapiriri et al.
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, studied the pandemic preparedness plan of 18 African nations and highlighted that pandemic preparedness was not

generally considered a priority. The countries have various needs in their budgets that must compete for the limited funds.

In addition to disease surveillance, public health education is crucial to pandemic preparedness. However, the learning

crisis, absence of compulsory education, and low school completion rates in most African countries pose a significant

challenge to the use of education in pandemic preparedness . The COVID-19 pandemic highlighted the impact of

education, or the lack thereof, on upholding or endangering public health. For example, students of health professions in

sub-Saharan Africa demonstrated adequate knowledge of COVID-19 transmission and prevention because public health

is included in their curricula . This demographic, however, only represents a small population of the entire African

populace. Therefore, it is necessary to educate non-health professions students on the rudiments of public health as a

means of pandemic preparedness. Additionally, intensive public health awareness which is aimed at educating people

with no formal education is a critical approach to pandemic preparedness in Africa. Another study on selected countries in

south, east and west Africa showed that even where these were practised initially, a decline in adherence to handwashing

as the COVID-19 pandemic progressed was prevalent .

References

1. Bailey, E.S.; Fieldhouse, J.K.; Choi, J.Y.; Gray, G.C. A Mini Review of the Zoonotic Threat potential of influenza viruses,
coronaviruses, adenoviruses, and enteroviruses. Front. Public Health 2018, 6, 104.

2. Morens, D.M.; Folkers, G.K.; Fauci, A.S. The challenge of emerging and re-emerging infectious diseases. Nature 2004,
430, 242–249.

3. Ahmed, S.; Dávila, J.D.; Allen, A.; Haklay, M.M.; Tacoli, C.; Fèvre, E.M. Does urbanization make emergence of
zoonosis more likely? Evidence, myths and gaps. Environ. Urban. 2019, 31, 443–460.

4. Hassell, J.M.; Begon, M.; Ward, M.J.; Fèvre, E.M. Urbanization and Disease Emergence: Dynamics at the Wildlife–
Livestock–Human Interface. Trends Ecol. Evol. 2017, 32, 55.

5. Bedford, J.; Farrar, J.; Ihekweazu, C.; Kang, G.; Koopmans, M.; Nkengasong, J. A new twenty-first century science for
effective epidemic response. Nature 2019, 575, 130–136.

6. Meseko, C.; Shittu, I.; Adedeji, A. The bush meat trade thrives in Nigeria despite anxiety over coronavirus. Trans. R.
Soc. Trop. Med. Hyg. 2020, 114, 639–641.

7. Peros, C.S.; Dasgupta, R.; Kumar, P.; Johnson, B.A. Bushmeat, wet markets, and the risks of pandemics: Exploring the
nexus through systematic review of scientific disclosures. Environ. Sci. Policy 2021, 124, 1–11.

8. Worobey, M. Dissecting the early COVID-19 cases in Wuhan. Science 2021, 374, 1202–1204.

9. Patterson, K.D. The demographic impact of the 1918–1919 influenza pandemic in Sub-Saharan Africa: A preliminary
assessment. Afr. Hist. Demogr. 1981, 2, 401–433.

10. Zinsstag, J.; MacKenzie, J.S.; Jeggo, M.; Heymann, D.L.; Patz, J.A.; Daszak, P. Mainstreaming One Health. EcoHealth
2012, 9, 107–110.

11. Food and Agriculture Organization of the United Nations; World Organization for Animal Health; W.H.O. Taking a
Multisectoral, One Health Approach: A Tripartite Guide to Addressing Zoonotic Diseases in Countries. 2019. Available
online: https://apps.who.int/iris/handle/10665/325620 (accessed on 16 June 2022).

12. Wong, S.; Lau, S.; Woo, P.; Yuen, K.Y. Bats as a continuing source of emerging infections in humans. Rev. Med. Virol.
2007, 17, 67–91.

13. Li, W.; Shi, Z.; Yu, M.; Ren, W.; Smith, C.; Epstein, J.H.; Wang, H.; Crameri, G.; Hu, Z.; Zhang, H.; et al. Bats are
natural reservoirs of SARS-like coronaviruses. Science 2005, 310, 676–679.

14. Quan, P.L.; Firth, C.; Street, C.; Henriquez, J.A.; Petrosov, A.; Tashmukhamedova, A.; Hutchison, S.K.; Egholm, M.;
Osinubi, M.O.V.; Niezgoda, M.; et al. Identification of a severe acute respiratory syndrome coronavirus-like virus in a
leaf-nosed bat in Nigeria. MBio 2010, 1, e00208–e00210.

15. Holmes, K.V. CORONAVIRUSES (CORONAVIRIDAE). Encycl. Virol. 1999, 24, 291–298.

16. Kapata, N.; Ihekweazu, C.; Ntoumi, F.; Raji, T.; Chanda-Kapata, P.; Mwaba, P.; Mukonka, V.; Bates, M.; Tembo, J.;
Corman, V.; et al. Is Africa prepared for tackling the COVID-19 (SARS-CoV-2) epidemic. Lessons from past outbreaks,
ongoing pan-African public health efforts, and implications for the future. Int. J. Infect. Dis. 2020, 93, 233–236.

17. Leopardi, S.; Oluwayelu, D.; Meseko, C.; Marciano, S.; Tassoni, L.; Bakarey, S.; Monne, I.; Cattoli, G.; De Benedictis, P.
The close genetic relationship of lineage D Betacoronavirus from Nigerian and Kenyan straw-colored fruit bats (Eidolon

[53]

[54]

[55]

[56]



helvum) is consistent with the existence of a single epidemiological unit across sub-Saharan Africa. Virus Genes 2016,
52, 573–577.

18. COVID-19 Treatments|Australian Government Department of Health. 2020. Available online:
https://www.health.gov.au/health-alerts/covid-19/treatments (accessed on 19 June 2022).

19. V’kovski, P.; Kratzel, A.; Steiner, S.; Stalder, H.; Thiel, V. Coronavirus biology and replication: Implications for SARS-
CoV-2. Nat. Rev. Microbiol. 2020, 19, 155–170.

20. Nagler, R.H.; Vogel, R.I.; Gollust, S.E.; Rothman, A.J.; Fowler, E.F.; Yzer, M.C. Public perceptions of conflicting
information surrounding COVID-19: Results from a nationally representative survey of U.S. adults. PLoS ONE 2020,
15, e0240776.

21. Jason, B. U.S. Can Stop Surge, Says Fauci: ‘It Does Not Have to Be 100,000 Cases a Day’: Shots-Health News: NPR
2020. Available online: https://www.npr.org/sections/health-shots/2020/03/11/814460233/coronavirus-1-000-cases-
now-in-u-s-and-it-s-going-to-get-worse-fauci-says (accessed on 24 June 2022).

22. Oleribe, O.O.; Idigbe, I.E.; Osita-Oleribe, P.; Olawepo, O.; Musa, Z.A.; Aikhuomogbe, S.; Ezechi, O.C.; Fertleman, M.;
Salako, B.; Taylor-Robinson, S.D. Perceptions and opinions of Nigerians to the management and response to COVID-
19 in Nigeria. Pan Afr. Med. J. 2021, 40, 185.

23. Udomah, B.F.; Ashaolu, U.O.; Olomofe, C.O.; Dada, O.F.; Soyemi, V.K.; Aremu-Kasumu, Y.B.; Ochieze, C.J.; Adeyemi,
A.O.; Owolabi, A.O.; Igbokwe, M.C.; et al. Knowledge and risk perception of nigerians towards the coronavirus disease
(COVID-19). medRxiv 2021, 46, 75–88.

24. Ebekozien, A.; Aigbavboa, C.; Ayo-Odifiri, S.O. Root cause of factors enhancing the spread of coronavirus disease
2019 pandemic in Nigerian informal urban settlements: Issues and possible solutions. Int. Plan. Stud. 2022, 27, 44–61.

25. Adegboye, O.A.; Adekunle, A.I.; Gayawan, E. Early Transmission Dynamics of Novel Coronavirus (COVID-19) in
Nigeria. Int. J. Environ. Res. Public Health 2020, 17, 3054.

26. Boateng, K. Nigeria Leverages Lessons Learnt from Ebola Response in Fight against COVID-19 Pandemic; WHO
Regional Office for Africa: Geneva, Switzerland, 2021.

27. West, R.; Michie, S.; Rubin, G.J.; Amlôt, R. Applying principles of behaviour change to reduce SARS-CoV-2
transmission. Nat. Hum. Behav. 2020, 4, 451–459.

28. Agusi, E.R.; Ijoma, S.I.; Nnochin, C.S.; Njoku-Achu, N.O.; Nwosuh, C.I.; Meseko, C.A. The COVID-19 pandemic and
social distancing in Nigeria: Ignorance or defiance. Pan Afr. Med. J. 2020, 35, 52.

29. Sotgia, F.; Lisanti, M.P. Using the common cold virus as a naturally occurring vaccine to prevent COVID-19: Lessons
from Edward Jenner. Aging 2020, 12, 18797.

30. Yuan, H.; Yeung, A.; Yang, W. Interactions among common non-SARS-CoV-2 respiratory viruses and influence of the
COVID-19 pandemic on their circulation in New York City. medRxiv 2021, 14, 33–59.

31. Sullivan, S.G.; Carlson, S.; Cheng, A.C.; Chilver, M.B.N.; Dwyer, D.E.; Irwin, M.; Kok, J.; Macartney, K.; MacLachlan, J.;
Minney-Smith, C.; et al. Where has all the influenza gone? The impact of COVID-19 on the circulation of influenza and
other respiratory viruses, Australia, March to September 2020. Eurosurveillance 2020, 25, 2001847.

32. Huang, Q.S.; Wood, T.; Jelley, L.; Jennings, T.; Jefferies, S.; Daniells, K.; Nesdale, A.; Dowell, T.; Turner, N.; Campbell-
Stokes, P.; et al. Impact of the COVID-19 nonpharmaceutical interventions on influenza and other respiratory viral
infections in New Zealand. Nat. Commun. 2021, 12, 5310.

33. Wu, D.; Lu, J.; Liu, Y.; Zhang, Z.; Luo, L. Positive effects of COVID-19 control measures on influenza prevention. Int. J.
Infect. Dis. 2020, 95, 345–346.

34. Groves, H.E.; Piché-Renaud, P.-P.; Peci, A.; Farrar, D.S.; Buckrell, S.; Bancej, C.; Sevenhuysen, C.; Campigotto, A.;
Gubbay, J.B.; Morris, S.K. The impact of the COVID-19 pandemic on influenza, respiratory syncytial virus, and other
seasonal respiratory virus circulation in Canada: A population-based study. Lancet Reg. Health Am. 2021, 1, 100015.

35. Olsen, S.J.; Azziz-Baumgartner, E.; Budd, A.P.; Brammer, L.; Sullivan, S.; Pineda, R.F.; Cohen, C.; Fry, A.M. Decreased
influenza activity during the COVID-19 pandemic—United States, Australia, Chile, and South Africa, 2020. Am. J.
Transplant. 2020, 20, 3681–3685.

36. Akinloye, O.M.; Rönkkö, E.; Savolainen-Kopra, C.; Ziegler, T.; Iwalokun, B.A.; Deji-Agboola, M.A.; Oluwadun, A.;
Roivainen, M.; Adu, F.D.; Hovi, T. Specific viruses detected in Nigerian children in association with acute respiratory
disease. J. Trop. Med. 2011, 54, 24–32.

37. Swets, M.C.; Russell, C.D.; Harrison, E.M.; Docherty, A.B.; Lone, N.; Girvan, M.; Hardwick, H.E.; Visser, L.G.; M
Openshaw, P.J.; Groeneveld, G.H.; et al. SARS-CoV-2 co-infection with influenza viruses, respiratory syncytial virus, or
adenoviruses. Lancet 2022, 399, 1463–1464.



38. Kim, Y.G.; Park, H.; Kim, S.Y.; Hong, K.H.; Kim, M.J.; Lee, J.S.; Park, S.S.; Seong, M.W. Rates of Coinfection between
SARS-CoV-2 and Other Respiratory Viruses in Korea. Ann. Lab. Med. 2022, 42, 110–112.

39. Burrel, S.; Hausfater, P.; Dres, M.; Pourcher, V.; Luyt, C.E.; Teyssou, E.; Soulié, C.; Calvez, V.; Marcelin, A.G.;
Boutolleau, D. Co-infection of SARS-CoV-2 with other respiratory viruses and performance of lower respiratory tract
samples for the diagnosis of COVID-19. Int. J. Infect. Dis. 2021, 102, 10–13.

40. Glidden, C.K.; Nova, N.; Kain, M.P.; Lagerstrom, K.M.; Skinner, E.B.; Mandle, L.; Sokolow, S.H.; Plowright, R.K.; Dirzo,
R.; De Leo, G.A.; et al. Human-mediated impacts on biodiversity and the consequences for zoonotic disease spillover.
Curr. Biol. 2021, 31, R1342–R1361.

41. Barbier, E.B. Habitat loss and the risk of disease outbreak. J. Environ. Econ. Manag. 2021, 108, 102451.

42. Bezerra-Santos, M.A.; Mendoza-Roldan, J.A.; Thompson, R.C.A.; Dantas-Torres, F.; Otranto, D. Illegal Wildlife Trade: A
Gateway to Zoonotic Infectious Diseases. Trends Parasitol. 2021, 37, 181–184.

43. Tenorio, J.C.B. Emerging zoonotic infectious diseases: A folly of human development. J. Livest. Sci. 2022, 13, 76.

44. Williams, E.P.; Spruill-Harrell, B.M.; Taylor, M.K.; Lee, J.; Nywening, A.V.; Yang, Z.; Nichols, J.H.; Camp, J.V.; Owen,
R.D.; Jonsson, C.B. Common Themes in Zoonotic Spillover and Disease Emergence: Lessons Learned from Bat- and
Rodent-Borne RNA Viruses. Viruses 2021, 13, 1509.

45. Goenka, A.; Liu, L. Infectious diseases, human capital and economic growth. Econ. Theory 2020, 70, 1–47.

46. Olival, K.J.; Hosseini, P.R.; Zambrana-Torrelio, C.; Ross, N.; Bogich, T.L.; Daszak, P. Host and viral traits predict
zoonotic spillover from mammals. Nature 2017, 546, 646–650.

47. Jones, K.E.; Patel, N.G.; Levy, M.A.; Storeygard, A.; Balk, D.; Gittleman, J.L.; Daszak, P. Global trends in emerging
infectious diseases. Nature 2008, 451, 990–993.

48. Karesh, W.B.; Cook, R.A.; Bennett, E.L.; Newcomb, J. Wildlife Trade and Global Disease Emergence. Emerg. Infect.
Dis. 2005, 11, 1000.

49. Brashares, J.S.; Golden, C.D.; Weinbaum, K.Z.; Barrett, C.B.; Okello, G.V. Economic and geographic drivers of wildlife
consumption in rural Africa. Proc. Natl. Acad. Sci. USA 2011, 108, 13931–13936.

50. Adebisi, Y.A.; Rabe, A.; Lucero-Prisno Iii, D.E. COVID-19 surveillance systems in African countries. Health Promot.
Perspect. 2021, 11, 382–392.

51. Maxmen, A. Has COVID taught us anything about pandemic preparedness? Nature 2021, 596, 332–335.

52. Wilkinson, E.; Giovanetti, M.; Tegally, H.; San, J.E.; Lessells, R.; Cuadros, D.; Martin, D.P.; Rasmussen, D.A.; Zekri,
A.R.N.; Sangare, A.K.; et al. A year of genomic surveillance reveals how the SARS-CoV-2 pandemic unfolded in Africa.
Science 2021, 374, 423–431.

53. Kapiriri, L.; Kiwanuka, S.; Biemba, G.; Velez, C.; Razavi, S.D.; Abelson, J.; Essue, B.M.; Danis, M.; Goold, S.;
Noorulhuda, M.; et al. Priority setting and equity in COVID-19 pandemic plans: A comparative analysis of 18 African
countries. Health Policy Plan. 2022, 37, 297–309.

54. Evans, D.K.; Mendez Acosta, A. Education in Africa: What Are We Learning? J. Afr. Econ. 2021, 30, 13–54.

55. Adejumo, P.O.; Nawagi, F.; Kolawole, I.O.; Ismail, M.R.; Mukalay, A.W.; Nabirye, R.C.; Kazembe, A.; Ojo, I.O.;
Adejumo, A.; Nachenga, J.B.; et al. Knowledge, preparedness, and attitude towards COVID-19 among health
profession students in Sub-Saharan Africa: A cross-sectional survey. IJID Reg. 2021, 1, 150–158.

56. Olapeju, B.; Hendrickson, Z.M.; Rosen, J.G.; Shattuck, D.; Storey, J.D.; Krenn, S.; Shaivitz, M.; Serlemitsos, E.; Tseng,
T.-Y.; Tsang, S.W.; et al. Trends in handwashing behaviours for COVID-19 prevention: Longitudinal evidence from
online surveys in 10 sub-Saharan African countries. PLoS Glob. Public Health 2021, 1, e0000049.

Retrieved from https://encyclopedia.pub/entry/history/show/70647


