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Abstract
The hands as part of the human body covered by skin are used to do all sort of things and therefore serves as a means in which even micro-organisms are transferred from one person to another. Thus, hands have been the most common vehicle for the transmission of infectious agents and contamination of surfaces in restaurants, hospital, domestic environment, and in any public place.  Contamination of the hands by pathogenic micro-organisms has been a major concern among international and national health institutions as well as other healthcare providers. Hands contaminated with pathogenic micro-organisms, most especially those of bacterial origin have shown to play major role in the transmission of infectious diseases sporadically from one person to another in hospitals, healthcare delivery systems, food industries, restaurants, domestic environments, and in other forms of gathering as well as in street food vending settings; a practice common in most West African countries like Nigeria, Ghana, and so  on. Studies over the years have also shown that bacterial contamination of the hands is the main cause of Healthcare Associated Infections (HAIs) as well as nosocomial infections with infectious agents being transmitted from one health worker to another, health worker to patients and vice versa, and from one patient to another via contaminated hands in the course of treating or providing care for patients. HAIs and nosocomial infection has been a major problem in hospitals and healthcare delivery centres resulting in longer hospital stay, increased financial expenses, and increased chances of death compared to unaffected patients. Simple but complex challenges associated with bacterial contamination of the hands as seen in hospitals, restaurants, food industries, homes, etc. include poor toilet facilities, inadequate infrastructures, lack of government policies, cultural backgrounds, religious beliefs, personal hygiene practice and lifestyle, level of education, and the immediate inanimate environment, with hand contamination playing the pivotal role in disseminating the infection as the vehicle or vector.
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Introduction
Contamination of the hands by pathogenic micro-organisms has been a major concern among international and national health institutions as well as other healthcare providers particularly among the vulnerable ones in developing countries (1, 2). Hands contaminated with pathogenic micro-organisms, most especially those of bacterial origin have shown to play major role in the transmission of infectious agents sporadically from one person to another in hospitals, healthcare delivery systems, food industries, restaurants, domestic environments and in other forms of gathering as well as in street food vending settings; a practice common in most West African countries (2-5). Pathogenic organism such as Escherichia coli, multi-resistance staphylococcus, enterobacters, L. monocytogene, Legionella spp., etc are easily transmitted through contaminated hands and surfaces (2, 4, 6).
It has been reported that bacterial contamination of the hands has result in thousands of deaths and economic burden on countries especially in the developing world (7, 8). Bacterial contamination of the hands that results in diarrhoeal disease alone have been estimated to cause about 3.5 million deaths worldwide yearly with higher incidence occurring in the developing countries in Africa, South America and Asia (6, 9, 10). Among those affected, children have shown to be more at risk with estimate of over 42,000 children dying daily before the age of five (5) due to diarrhoea and respiratory infectious pneumonia as a result of contaminated hands (11-13). Studies over the years have also shown that bacterial contamination of the hands is the main cause of healthcare associated infections (HAIs) as well as nosocomial infections with infectious agents being transmitted from one health worker to another, health worker to patients and vice versa, and from one patient to another via contaminated hands in the course of treating or providing care for patients (14-16). HAIs and nosocomial infection has been a major problem in hospitals and healthcare delivery centres resulting in longer hospital stay, more financial expenses and increased chances of death compared to unaffected patients (17, 18). Food contamination and poisoning as a result of contaminated hands have also been reported to cause many deaths and major hospital admission cases yearly (19).
Bacterial contamination of the hands is influenced by several factors in the transmission of infectious agents as seen in hospitals, restaurants, food industries, homes, etc. Such factors include poor toilet facilities, inadequate infrastructures, cultural backgrounds, religious beliefs, personal hygiene practice, level of education, and the immediate inanimate environment, with hand contamination playing the pivotal role in disseminating the infection as the vehicle or vector (20, 21). In other words, if issues surrounding contaminated hands are addressed without putting these factors in place, then the essence of hand hygiene practices will be of very little or no usefulness to individuals and the society at large – a common problem in developing countries (22, 23).
Bacteria commonly associated with hands contamination include both gram positive and gram negative organisms such as Escherichia coli, vancomycin-resistant enterococci, Salmonella spp., and Shigella spp., Vibrio cholerae, are bacteria commonly accessed through faecal contamination of the hands (24-26)). Clostridium difficile, Pseudomonas spp., Campylobacter spp., Listeria spp., Streptococci spp., Acinetobacter spp. and Methicillin-resistant Staphylococcus aureus are bacteria involved in hands contamination directly or indirectly vis-à-vis patients’ fomites, catheter-related urinary tract infections, faeces, urine, etc. (27-29). 
The pathogenic bacteria colonies found on the skin are usually of the transient flora which colonises the superficial layers of the skin and inanimate environment such as surfaces in the office, hospital wards, work place, clothing, etc. and they are disseminated by mere touching from person to person (30-33). These organisms can cause infectious diseases easily and are found to be involved in HAIs and nosocomial infections, food contamination and poisoning, etc (32-34). However, studies over the century have also shown that not all bacteria found on the skin or hands are pathogenic (35, 36). Some of these organisms naturally colonize the hands (Skin) without causing disease and are therefore termed normal flora of the hands or skin (35-37). They are usually located anatomically deep in the epidermis and dermis layer of the skin and are not easily transmitted transiently except in cases of deep cuts or wounds (35, 36). Staphylococcus epidermidis, Corynebacterium spp., and Propionibacterium spp., are examples of such normal flora (35, 36, 38).
Because of the severe health consequences and economic burdens associated with contaminated hands, there has been an increasing interest in maintaining and practicing good hands hygiene at homes, food industries, restaurants and healthcare centres over the years in view of reducing drastically the degree of bacterial contamination of the hands especially among children (33, 39). Hilton et al. (39) stated that handwashing interventions are particularly effective for preventing enteric and respiratory infections—caused by both bacterial and enveloped and non-enveloped viruses—which account for a large burden of disease2–4 and high healthcare costs. More so, Ho et al., 2013, also recorded that one of such practices in preventing or reducing bacterial contamination of the hands is the practice of hand washing. There have been several publications over the years on how to wash hands effectively in order to prevent transmission of infectious bacterial agents (40-42). However, Studies have also indicated that, there is no hand washing technique or method that will guarantee 100% bacterial contaminants free-hands. However, hands washing have shown to reduce drastically the degree of bacterial contamination of the hands and the chances of spreading the infectious bacteria organisms (43-45).
The question is how do we know or ascertain that after hands washing, our hands are safe especially for those working in schools, particularly primary and secondary schools, hospitals, food industries, restaurants, etc. without the risks of infecting ourselves as well as other we come in contact with? 
 Microbial contamination of the hands: Overview
The hands as part of the human body covered by skin are used to do all sort of things and therefore serves as a means in which even micro-organisms are transferred from one person to another (46-48). Thus, hands have been the most common vehicle for the transmission of infectious agents and contamination of surfaces in schools, restaurants, hospital, domestic environment and in any other public place (49, 50). The presence of micro-organisms on the hands (excluding the normal microbial flora of the hands) that may lead to infectious diseases or risks of infectious diseases directly or indirectly vis-à-vis contaminated surfaces defines hands contamination. Grice & Segre, (51) documented that viruses, bacteria, protozoans, and fungi are micro-organisms associated with contamination of hands. However, several studies have reported that bacterial contamination of the hands is the major cause of hands contamination due to micro-organisms particularly in paediatric cases (52, 53). These bacteria are usually associated with different sort of infectious diseases depending on the host susceptibility and inoculation dose of the infectious agent (52, 54).
Normal Bacterial flora of the skin (hands)
It is relevant to appreciate the existence of normal bacterial flora of the hands (skin) in order to medically define hands contamination or hygiene of the hands (55, 56). The skin (of the hands) as a physical barrier and protecting the invasion of harmful micro-organisms into the body and since it is in constant contact with the external environment, the skin (of the hands) is colonised easily immediately after birth by micro-organisms (57-59). These micro-organisms tend to vary slightly from time to time due to age, sex, location, occupation, choice of clothing, lifestyle, antibiotic usage, diseases like diabetes mellitus, immunosuppression, viral infections, and so on (60, 61). Normal bacterial flora of the hands do not cause infectious disease except in situations where individual immune system is suppressed or compromised (57,61).
Normal bacterial flora of the hands (skin) usual resides deep in the epidermis and dermis layer of the skin. An example of such bacteria includes Coagulase-negative Staphylococcus spp. (such as S. epidermidis), Corynebacterium spp., Propionibacterium spp.etc (51, 61). Functionally, these normal bacterial flora have shown to inhibit pathogens from invading the body, thereby serving in preventing infection (51,57, 61) and as explained by Rosenthal et al.(57), disruption of normal microbial flora by antibiotics, hand-washing, lotion or any other form of chemical enables the growth and invasion of pathogenic micro-organisms into the body causing disease. The relevance of normal bacteria flora in a healthy living cannot be over emphasized.
Pathogens and Health Risks Associated with Contaminated Hands
Several Studies have revealed that bacterial contamination of the hands plays major role in the transmission of infectious agents from person to person and at the same time contaminating surfaces which in turn serves as source to further transmit infections to other susceptible individuals, a phenomenon commonly seen in hospitals, food industries, restaurants, domestic environments and in any public gathering (62-64).
Bacteria associated with contamination of the hands have been reported to cause serious health and economic burden especially in developing countries (64). Diseases caused by these organisms ranges from Diarrhoea, Urinary tract infection, skin and soft-tissue infection, pneumonia to severe Septicaemia and eventually death in some cases (65-75). Infectious disease due to diarrhoea alone have revealed to cause over 3.5 million deaths yearly worldwide with children under the age of 5 being more vulnerable to the disease (76, 77).
Considerable amounts of literature have been published on bacterial contamination of the hands. These studies have found that both gram positive and negative bacteria are associated with contamination of hands though with more of gram negative bacteria. Gram positive commonly associated with contamination of hands include Staphylococcus aureus, Clostridium difficile, Enterococci spp.and Listeria monocytogenes while that of Gram negative includes Salmonella spp., Vibrio cholera, Shigella spp., Acinetobacter spp., Klebsiella spp., Escherichia coli, Pseudomonas aeruginosa and Campylobacter spp. (65-77).
Staphylococcus aureus in the form of Methicillin-resistant Staphylococcus aureus (MRSA) and methicillin–sensitive Staphylococcus aureus (MSSA) are bacteria commonly associated contaminated hands especially in healthcare centres or hospitals (78, 79). S. aureusis strongly involved in nosocomial pneumonia, skin and soft-tissue infection, endovascular infections, septic arthritis, endocarditis, and osteomyelitis (71,79). Wunderink et al. (65) reported that nosocomial pneumonia caused by S. aureus accounts for 10 – 40% of pneumonia cases in hospitals and healthcare centre with increased morbidity and mortality. Therefore, as concluded by Wunderink et al. (65), van Hal et al., (76), and Liu et al.(80) S. aureus infection is a major public health concern.
Clostridium difficile is another Gram positive, spore forming bacteria that can also be transmitted through contaminated hands (70, 72)) and it is one of the leading etiologic agents of hospital acquired infections associated with gastrointestinal illness such as severe diarrhoeal disease, fulminant colitis, toxic megacolon and sometimes the cause of death (72, 81), C. difficile is frequently involved in large hospital outbreak of disease owing to its highly transmissible resistant spores (69, 72, 81). 
The Gram positive bacteria, Listeria monocytogenes causes the disease Listeriosis in humans (82-84). The organism is easily transmitted through hands vis-à-vis contaminated food or food ingredients (82, 84). L. monocytogenes is associated with pneumonia, bacteraemia, septicaemia and have been reported to induce spontaneous abortion in pregnant women (83-85).
Enterococci spp., such as Enterococci faecalis and Enterococci faecium are pathogenic species of the genus Enterococci that are associated with contamination of hands and surfaces (from faecal materials) and therefore used as indicator in assessing bacterial contamination of the hands alongside Escherichia coli (86, 87). They are gram positive bacteria known for their antimicrobial resistance and are frequently reported as cause of gastrointestinal illness especially as hospital acquired illness (86-88).
Acinetobacter species such as Acinetobacter baumanii are gram negative bacteria and have shown to be transmissible through surfaces and hands that are contaminated with the bacteria (89). A. baumanii is associated with severe septicaemia, pneumonia, urinary tract infection and meningitis (89, 90). Studies by Moffatt et al. (89) and Bright et al. (90), explained that Acinetobacter infection is also resistant to almost all antibiotics thereby representing a major global public health problem especially in nosocomial cases. 
Campylobacter species such as Campylobacter jejuni and Campylobacter coli are the pathogenic species of this genus which are gram negative, non-spore forming bacteria associated with gastrointestinal illness such as bloody diarrhoea (especially in children), toxic megacolon, reactive arthritis and colitis (66, 91). The bacteria are easily contracted by susceptible individuals from contaminated hands, food and water. Owing to its quick spread especially among children in developing world, C. jenuni is of public health concern (92).
Pseudomonas aeruginosa is a well-known cause of hospital acquired infection with a high morbidity and mortality rate that is transmissible through hands, linen, food etc.,  contaminated with the bacteria (93, 94). These bacteria are highly resistant to almost all antimicrobial agents and it is associated with chronic obstructive pulmonary disease (COPD) (93, 94).
Other gram negative bacteria associated with hands contamination mentioned above belongs to the group called Enterobacteriaceae (Klebsiella spp., Shigella spp., Escherichia coli and Salmonella spp.) except Vibrio cholerae. Hands are usually contaminated when in contact with infested faecal materials and infection occurs when faecal materials are ingested alongside food or water (Alvarez-ordonez et al., 2011; Holt et al., 2012; Mekalanos et al., 2012; Mala et al., 2014). These gram negative bacteria are associated with gastrointestinal illness such as diarrhoea, dysentery, urinary tract infections bacteraemia, septicaemia, and post-surgical sites infections (95 -97). Further studies by Jokinen et al., (92), Poole, (93), Palmer et al. (97), and Pichel et al. (98) further revealed that these gram negative bacteria are frequently associated nosocomial diseases because of their ability to cause infection even at a very low dose, increased tendencies of contaminating hands (and surfaces) and antimicrobial resistance(E.g. Shigella spp.).
Routes of transmission
A number of studies have found and conclusively shown that hands contaminated with bacteria pathogens and their spores are usually sources of infectious diseases and transmission of infection from one person to another occurs in several mechanisms or pathways (see figure 1) which could be directly (from hands of infected person or carrier to hands of uninfected person) or indirectly (from contaminated surfaces (e.g. Stethoscope, fruits, linen, etc. ) to hands of uninfected person or from contaminated hands to surface and finally to a susceptible individual) (99, 100). Though, contamination per se may not necessarily represent a transmission risk due to pathogenic dose and host susceptibility. However, studies have proved that infectious dose for diseases commonly contracted in public places or gathering occurs at very low dose therefore, the presence of bacterial contaminants on hands at any given dose represents a risk for transmission and subsequent fulminate infectious disease (98, 101, 102).

Challenges associated with hands contamination in developing countries
Several studies in the past have shown that maintaining hand hygiene is very relevant in preventing infection and transmission of infection (Ho et al., 2013; Burton et al., 2011; Jumaa, 2005). However, there are several factors that influence hand hygiene and contamination of the hands with bacteria.
Poverty
Poverty is one of the major variable in the transmission and control of infectious disease (103). Studies on similar infectious diseases demonstrated that poverty, poor health, and poor sanitary conditions make such healthcare delivery worse. According to reports by Pittet et al. (7), the greatest enemy and factor influencing effective hand hygiene and disease especially in developing countries is poverty linked with deficient infrastructures, poor social environment, inadequate or lack of national and local infection control policies. In addition, there are issues of poor environmental sanitation and personal hygiene practice (7, 104). The capacity to provide steady running water and soap for pupils in primary school and handwashing facilities in public places can help reduce transmission of disease. Hilal & Al-Aghbari (105) documented water and sanitation quality depression across urban and rural areas in developing countries like Indonesia, which are associated with increase in infectious diseases particularly in rural areas of the country. Wise et al., (106) also documented an intersection navigating between water, sanitation and hygiene, substance use, sex work and gender of which poverty play a critical role.
The lack of resources and good laboratory policies for culture, isolation, disinfection, and widespread antimicrobial resistance due to poverty has created critical risks for healthcare-related infections and spread of infection (103, 107). The ability to implement good laboratory policies and funding of laboratory especially in rural and sub-urban areas of African communities has been documented as one of the major intervention in combating spread of infectious diseases person to person easily through contacts.  It has also been established in poverty prone African communities as seen in Nigeria, Ghana, Ethiopia, and so on, there is an increase on-site physical interpersonal contacts enhancing the transmission of infection compared to cases where working from home is encouraged in most developed settings (103). This discrepancy can easily be related to during the COVID-19 outbreak where lack of telemedicine facilities forced some patients and healthcare providers out of their houses. Similarly, a higher poverty can translate to higher death and fatality rates due to limited capacity to access medical help treatment to infected patients. Additionally, economically disadvantaged persons may also not have the capacity acquire medical insurance further limiting their access to quality healthcare (103, 107)
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Figure 1: Transmission web: Routes and mechanisms of transmission of pathogen from 
                contaminated hands.

Poor toilet facilities and infrastructures
Poor toilet facilities and infrastructures such as inadequate access or lack of water, antimicrobial agent such as antiseptics and soaps, hand dryers etc. are strong factors associated with bacterial contamination of the hands mostly in developing world such as Africa, Asia and South America (108, - 110). Mussema et al., (110), documented the need for improving toilet facilities and infrastructures in prisons to reduce and control the spread of infectious diseases through contaminatyed hands. Galli et al. (111) recognised the need for multicomponent intervention on hand hygiene and well-being in primary health care centres and schools lacking functional water supply in protracted conflict settings in order to reduce or minimize the spread of infectious disease. 
The lack of running water and water in toilets as well as disinfectant, tissue papers could also lead to inadequate cleaning of faecal materials and contamination of hands (107). Therefore, interventions such as provision of toilet consumables such as soaps, disinfectants, toilet papers and disposable towels should be priorities in mostly primry school settting to minimize spread of infections. Hasan (112), further advocated for the provision of low-cost mobile toilet and toilet facility to discourage indiscriminate and open door defaecation in order to curb the menace of faecal environmental pollution. 
Another major infrastructure that affects the contamination of hands, surfaces and subsequent transmission of bacterial infectious agents is the lack of electricity. In most rural, sub-urban and urban settings, electricity is completely absent or just for only a few hours a month. The single factor of the absence of power supply affects availability of water, cleaning of environment, beds, equipments, sterilization, changing of beddings, forcing patients to wait for long hours, sleeping on the floor and chairs, hanging around corridors,  and other unthinkable self-help one can never imagine. In Nigeria, it is awful to note that patients are asked to buy sachet water, disinfectants, spirits, soaps, syringes, and other consumables due to lack or decaying infrastructure in the health care system, particularly in the rural, sub-rural and some areas in the capital cities.  
Unfortunately, understaffing, infrastructural decay, poor salaries and bad healthcare policies has led to strife between healthcare workers and the government that eventually ends with months of strike action from healthcare providers. If eventually demands are met or strike being called-off, the crowd returns and becomes a source of spread of infections. It has also been established that the lack of functional medical microbiology laboratory has limited the management and treatment pathogens such as staphylococci, Enterobacteriaceae and Pseudomonas spp with high levels of antimicrobial resistance particularly where surgical and other hospital-related infections persist. Usually, in addition, with limited laboratory facilities, it is only culturable bacteria that are isolated and identified. This practice has been limited by giving a partial picture of the true prevalence and antimicrobial resistance patterns of bacteria making management and treatment difficult. 

Cultural and religious practices
Another factor that influences bacterial hands contamination are the issues of cultural practices or background, religious beliefs and rituals, behavioral, professional and social influences sometimes in form of peer pressure (20, 113, 114). The cultural practice of washing of hands before and after eating in most African society should be encouraged. However, the lack of proper handwashing using running water and soap could also become a source of major transmission of infectious diseases. Most religious practices encourage handwashing before eating or even praying. The Muslim communities based on religious teachings are known for using water to clean after defacation, wash before and after prayers. The Christians will always insist that “cleaniness is next to Godliness” and it should a lifestyle.
On the other hand, the use of hands to eat and licking of fingers in the process could also enhance the transmission, infection, and re-infection of person particularly when hands are not washed properly or adequately using soap. As commonly seen in most rural communities, washing of hands before eating is passively and hurriedly done without paying attention to the consequences. The saying usually goes “Dirty no dey kill African man”, meaning that germs cannot kill an African man or person.
Under-employment and Re-training Policies
In another major study, Jumaa (2005) found that situations such as under-staffing or under-employment in restaurants, hospitals, food industries, etc. which may result in overcrowding have also been shown to influence the possibilities of bacterial contamination of the hands. Poverty in many healthcare settings particularly in rural and sub-urban region of the communities of Africa and other parts of the developing world has played significant role in the infection control through understaffing leading to overcrowding, inadequate toilet and handwashing facilities, and poor hygiene (115).  Poorly functioning laboratory services due to shortage of trained staff has been a major challenge in the control of infectious diseases (107). The importance of handwashing should never be undermined. It is the singular most important factor in the control and spread of infectious organisms. Furthermore, another complicating aspect of the challenges associated with handwashing and transmission of infectious diseases is the issues of poor commitment to staffing of the rural and sub-urban healthcare centre leading to overcrowding of the facilities making it a fertile arena for contamination and transmission of infection. Understaffing usually mounts pressure on healthcare providers forcing them to make mistakes that are preventable. For example, changing of hand gloves, beds, cleaning of the environment, and so on usually puts enormous pressure on the workers while lots of persons are still waiting for their turn. It most cases, hand gloves are not changed or replaced. 
Overcrowding in poverty prone regions usually exposes people at higher risk of spreading the contagious disease. Overcrowding may lead to lack of patience, sorting for self-help, shame, and discrimination among some persons (103, 116). Moreover, owing to lack or non-implementation of training and re-training programmes, there is no staff member trained in handling of infection prevention and control. In Nigeria, it takes an unforeseen circumstance to put thing into practice. A good example is during the COVID-19 outbreak, where training and re-training within the microbiology Laboratory were prioritise and as the infectious waves disappeared, training and re-training were no longer important and has stopped completely. The absence or lack of trained staff in-charge of infectious disease control particularly in rural and sub-rural communities could also limit nosocomial outbreaks of cholera, suggestive of faecal-oral infections, alongside other infectious diseases such as shigellosis, typhoid and hepatitis A and E (116). 

Education
Level of education and knowledge with regards to the relevance of hand washing and hygiene is another factor that influences bacterial contamination of the hands. Individuals with poor understanding and knowledge about the importance or relevance of hand hygiene may not comply or practice hand washing or hygiene as a way of life (7,117, 118). Richard et al., (119) also reported education as a major factor among mothers of under-five children in Ethiopia practicing handwashing. Government polices on public enlightenment programes regarding handwashing should be consistently done in motor parks, gardens, and schools, using flier, hand bills, radio and television gingles accompanied with training and re-training of non-hospital workers as ambassadors of handwasing. These ambassandors could easily access public places like markets, schools, motor parks, ghettos and slums.  Educating mothers in rural areas with children under-five years is very crucial in limiting the transmission of infection and care of children (120) unfortunately, there are some breastfeeding mothers that rarely wash their hands and nipples and areolar areas before feeding their children. Moreso, some mothers uses their bare hands to clean or pack their children faces and may not use water and soap to wash their hands, rather they use their wrappers to wipe off the faeces and continues with other chores. 
Other Challenging Factors of importance 
Finally, other challenges associated with handwashing and transmissions of diseases are poor environmental sanitation, personal hygiene as a behavioural life style as well as lack of professional and social influence (121 – 123). The lack of sanitation and indiscriminate disposal of waste directly or indirectly that could easily become sources of contamination and subsequent infection (123, 124). The practice of personal hygiene as a lifestyle cannot be over emphasized (125). Lifestyle practices like frequent washing of beddings, change of toilets, general household chores, disinfecting of surfaces like rails, floors, television, tables, window, and other household infrastructure, and so on should be encouraged and done on almost daily basis (122,126). Other personalised form of hygiene such as frequent bathing particularly after exercise, stressful day, outing, games, visitations, and so on. Proper cleaning underwear, mouth and teeth, and general bodily cleanliness should be prioritized. The influence of professional body and complementing of government effort should also be encouraged through campaigns (127). Professional taking time out to educate the public during specific health days, e.g. world Hand washing Day can further help educating the public on the importance of clean hands while also emphasising on the consequences contaminated hands. 

Conclusion
Handwashing is the singular most importance intervention in the preventing the transmission of infectious diseases. It is cost ineffective easy, and very cheap to perform. However, there are several challenges associated with the proper and effective  handwashing encouraging the transmission of infectious disease of mostly bacteria origin. Bacterial contamination of the hands is one of the main cause of Healthcare Associated Infections (HAIs) as well as nosocomial infections with infectious agents being transmitted from one health worker to another, health worker to patients and vice versa, and from one patient to another during treatment or care for patients. HAIs and nosocomial infection has been a major problem in hospitals and healthcare delivery centres resulting in longer hospital stay, more financial expenses and increased chances of death compared to unaffected patients. Inadequate or lack of education, poor toilet facilities and inadequate infrastructures, cultural backgrounds, religious beliefs, personal hygiene practice, and the immediate inanimate environment have been observed as the major challenges associated with handwashing and transmission of infectious diseases in developing African countires like Nigeria, particularly in communities in the ruraral areas. 
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