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Abstract

            
               
The hand is an important vehicle in disease transmission both in the healthcare setting and in communities. This study accessed
                  the level of compliance to hand hygiene requirements among different professionals within and outside the hospital setting.in
                  addition to the role of good hand hygiene practice in reducing the microbial population of hands. Structured questionnaire
                  to access compliance by the various study group was analyzed statistically. Swabs of hands and contact surfaces were collected
                  before and after different treatment application ranging from washing with soap, use of sanitizers or a combination of treatment
                  and assessed microbiologically. Knowledge of the importance of hand hygiene did not translate to better hand hygiene practice
                  among health workers compared to groups outside the health profession. There was a higher preference for water for anal cleansing
                  after defecation as opposed to the use of tissue paper by male than female (p<0.05). The bacterial load in unwashed hands
                  ranged from 106 CFU/ml for Proteus and Streptococcus species to 1010 CFU/ml for Klebsiella and Staphylococcus species. Hand washing without application of sanitizer resulted in 1-2 log10 CFU reduction depending on bacterial species (p>0.05). Application of sanitizer to unwashed hands resulted in 2-7 log10 CFU reduction for most bacterial species (p<0.05). Hands were re-colonized with same flora within one week of decolonizing.
                  The multiple factors associated with re-colonization of decolonized hands pose the question as to how frequent should hands
                  be washed? 
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               INTRODUCTION 

            The World Health Organization approved the five Moments of hand hygiene in healthcare practice to significantly prevent transmission
               of pathogens from healthcare providers to patients . The success of this scheme is dependent on compliance and availability
               of structure for effective deployment of hand hygiene guidelines. Prevention and management of infection is the responsibility
               of all staff working in health and social care, and an integral element of patient safety programs 1. Preventing infections requires sustained compliance with a number of good practice areas – including the provision of clean
               environment, aseptic techniques, and the management of invasive devices. However, evidence shows that improving hand hygiene
               contributes significantly to the reduction of healthcare associated infections (HCAIs) 2. Hands are therefore a very efficient vehicle for transferring microorganisms. 
            

            The plague of Ebola that ravaged many West African countries including Nigeria was a case in hand that calls for prompt epidemiological
               intervention in outbreaks. The rapid spread of the disease and the attendant casualty was associated with inadequate epidemiological
               structure to curb the spread in the most hit countries. It is however interesting to note that Ebola has existed ever since
               the early 1970s when the first outbreaks were reported in southern Sudan in 1976 (284 cases and 117 deaths and in the Democratic
               Republic of Congo (318 cases and 280 deaths) 3, 4. Between 2000 and 2001 another outbreak occurred in Uganda with 425 cases and 224 deaths 5. All these evidently were cases of contacts with infected animals, humans and carcasses depicting laxity in institution of
               epidemiological structures. The 2014 re-emergence of Ebola in West Africa and its introduction into America and Europe calls
               for concerted efforts to establish epidemiological structures and institute frequent surveillance for early detection and
               control of potential outbreaks. Now the world is confronted with another deadly outbreak of measles and even in adults. These
               are pointers to stricter epidemiological surveillance and control measures to be put in place to forestall unforeseen incidences
               that will be both cost intensive to control and severe in morbidity and mortality especially in low and medium income countries
               where the effects of such outbreaks are usually devastating.
            

            The 15th of October 2014 was observed as hand washing day globally. For us in Nigeria and Africa this has special significance considering
               the recurring scourge of Ebola. Though Nigeria successfully contained the entrance of the virus and prevented spread to the
               larger community, major lessons in epidemiology were learnt. Continued surveillance became a necessity to control and prevention
               and we have joined the global health community annually in observing Clean Hand as a means of creating awareness on the importance
               of clean hands in the control and spread of diseases both in the hospital environment and the general community. In essence
               it is paramount to establish and assess compliance to guidelines in our community. 
            

             Infection or disease may be caused by different groups of microorganisms such as bacteria, fungi, viruses or prions and can
               result in a wide variety of infections that include, for example, urinary tract, wound, respiratory, blood, and bone and skin
               infections 6, 7, 8, 9. Health and social care settings can provide a challenging environment in which to manage risks associated with the transfer
               of microorganisms from patient to patient or between the environment, equipment, staff and patients. Understanding how infections
               occur and how different microorganisms act and spread is critical to preventing infections 10. 
            

            Hospitals by design provide peculiar settings for transmission of microorganisms with ease compared with normal home or other
               non-hospital environments. Additionally, patients may have direct contact with a large number of people as a result of their
               24 hours a day care needs, and this allows for many more opportunities for transfer of microorganisms, some of which may be
               resistant to antibiotics. It is important to recognize that the hands of healthcare staff will always carry bacteria, be it
               their own bacteria or those that have attached as a result of activities (handling equipment, touching surfaces or patients).
               Standard infection control precautions, formerly known as universal precautions, underpin routine safe practice, protecting
               both staff and clients from microorganisms that may cause infection. Similarly, adequate community hygiene is also necessary
               in controlling spread of infections that originate from the community. Since hand is a major vessel for transmission of pathogens,
               hand hygiene and how it helps in infection control and prevention is the objective of this study. The present study is therefore
               designed to develop epidemiological strategies for continuous surveillance, monitoring and application of epidemiological
               data for prevention and intervention in the course of an outbreak focusing our attention on the health sector and the general
               community as represented by the university community and food vending establishment. 
            

         

         
                MATERIALS AND METHODS

            The study was based on responses to a structured questionnaire (Table  1, Table  2, Table  3 ) followed by laboratory investigation. Centers used for the study include a private university, hospitals (university hospital-
               UH, and specialist hospital- SH), medical laboratories (hospital laboratories- SHL and private diagnostic laboratories-PDL)
               and food vending outlets. On privacy and ethical considerations, the full identity of the study centers was not disclosed.
               Questionnaires were distributed to participants after a session of briefing and only those that signed a consent form to abide
               with the conditions of the study were admitted. Questionnaires were filled and retrieved same day and sorted out for further
               study. Based on response to the questions samples were collected for microbiological investigations. In addition to sampling
               of hands which included the palm, dorsum, finger cleft and under finger nails, inanimate objects such as door handles of major
               entrances to the Centers and toilets were sampled. 
            

            Sampling was categorized as follows; wet unwashed hands, hands washed with liquid soap, hand sanitized with alcohol based
               hand robs and hand washed and sanitized. Samples were collected from other groups of volunteers who used the toilet and cleaned
               the anus either with water or used tissue paper. This was done to assess the contributory role of toilet hygiene habit on
               the microbial load and diversity on the hands. Samples were collected with moistened swabs (sterile albumin coated swab; Oxoid,
               and moistened with sterilized distilled water) before and after each hand treatment, and then cultured for both qualitative
               and quantitative microbial assessment. A selected group was followed up to determine the effect of improving toilet hygiene
               on the microbial load and type on hands. This group consisting of 20 subjects was given hand sanitizers and to use each time
               they visited the toilet, handled clinical specimens or came in contact with body fluid. They were also instructed to adhere
               strictly to the 5 Moments of hand hygiene. In order to identify sources and causes for re-colonization of hands in subjects
               practicing good hand hygiene, swabs from door handles of classrooms, offices, laboratories and toilets were cultured before
               and after disinfection with 70% methanol. The 20 subjects were then assigned to make 1-minute hand contact with the door handles;
               the left to un-disinfected handles and right to disinfected. The hands were then swabbed and cultured. 
            

            Microbiological investigations included culturing for bacteria and fungi. Media used were Nutrient agar, MacConkey agar, Deoxycholate
               Citrate agar, Eosin Methylene blue agar, Simmon Citrate agar, Baird Parker medium, Blood agar plates, Mannitol Salt agar,
               Potato Dextrose agar and Malt Extract agar. The isolates were identified by microscopy, cultural features and biochemical
               tests.
            

            Statistical analysis 
            

            Data on microbial population for each parameter studied was log-transformed and analyzed by simple linear regression using
               95% confidence intervals. The results were confirmed using Kruskal-Wallis analysis appropriate for non-normally distributed
               data. Analyses were undertaken using the IBM SPSS Statistics version 24 software packages and MS Excel. For normally distributed
               data, t-tests were used to compare two treatments. Were three parameters are considered together, One-way ANOVA was performed
               with the Kukey’s HSD or Dunnett’s as post hoc tests depending on the homogeneity of the variance. 
            

         

         
               RESULTS

            s an overview of the knowledge and corresponding attitudinal response of classified groups of students and staff in a university
               on requirements for clean hands. While it was obvious that the groups that handle potentially hazardous infectious materials
               are aware of the dos and don’ts of their profession, their compliance was inconsistent with their well-informed position as
               evident in the no significant difference in attitude when compared with the groups with no regulations guiding their behavior
               with respect to keeping of nails and maintenance of proper toilet hygiene (p>0.05). The students were more nonchalant with
               health tips as very few keep and use sanitizers even when it was generally available for use. But the general trend with no
               usage of sanitizers by respondents is that it was not provided by the institution and that also include sanitary towels. Surprisingly,
               hand hygiene and how the 5 Moments of hand hygiene is applied was not known to all respondents despite the annual hand hygiene
               day observed in the institution. There is a higher preference for water for anal cleansing after defecation as opposed to
               the use of tissue paper by male than female (p<0.05). The trend described above was repeated in hospital and medical diagnostic
               laboratories personnel. Provision of sanitary materials was more pronounced in the laboratory section as opposed to other
               sectors of the hospital and correspondingly lesser compliance to hand hygiene rules by the latter (Table  2 ). Table  3  shows a more knowledge based response by food handlers as indicated by the proportion that keep nails short, provision of
               sanitizers and other sanitary materials and awareness and practice of food handlers’ tests. The response across professional
               groups as to how frequent hands are washed varied but the cluster is 1 to 3 times especially during meal time. 
            

            The bacterial load in unwashed hands ranged from 106 CFU/ml for Proteus and Streptococcus species to 1010 CFU/ml for Klebsiella and Staphylococcus species. Hand washing with soap only resulted in 1-2 log10 CFU reduction depending on bacterial species (p>0.05). When sanitizer was applied to unwashed hands microbial reduction was
               in the magnitude of 2-7 log10 CFU, with Enterococcus faecalis, Klebsiella spp., and Escherichia coli showing significant reduction (p<0.05). Further reductions
               (p<0.01) occurred ranging from 8-9 log10 CFU for Klebsiella spp., E. coli, Enterococcus faecalis and Staphylococcus spp., on the high side to 5-7 log10 CFU for Proteus spp., Streptococcus spp., Bacillus spp., and Enterobacter spp., on the down side when hands were sanitized
               after washing with soap and rinsed with clean water. By absolute elimination, Streptococcus spp., and Candida showed highest
               sensitivity when sanitization followed hand washing with soap, although sanitization alone was sufficient to completely eliminate
               Candida albicans from hands. Pseudomonas aeruginosa reduction was in order of 2 log10 CFU in sanitized hands and 6 log10 CFU in washed and sanitized hands (Table  4 ). 
            

            Microorganisms isolated from hands based on toilet habit and finger nails type are given in Table  5 . Significant difference in recovery between use of tissue paper and water as mode of anal cleansing after defecation was
               observed for E. coli, Enterobacter spp., Proteus spp., Bacillus spp., and C. albicans. With respect to nail type, recovery
               of bacteria from hands with short nails was significantly different compared to recovery from hands of other nail types. Only
               C. albicans showed no difference in recovery from short nail and acrylic nails. Recovery rate from long nail and acrylic nails
               hand were similar in most cases except for Enterobacter spp., Staphylococcus spp., Streptococcus spp., and Bacillus spp.,
               (p <0.05). 
            

            ummarized the effect of disinfection on the microbial composition of inanimate objects and subsequent impact on the microbial
               load of decontaminated hands. Disinfection was more effective in areas least prone to contamination with microorganisms as
               seen in door handles from classrooms and offices. Laboratories and toilet door handles were frequently contaminated with bacteria,
               candida and molds. In relatively clean areas reduction was absolute in most cases especially for candida, molds and Gram positivecocci.
               When hand contact was made on surfaces not decontaminated, colonization rate was as high as 75-100 %, while hand contact on
               decontaminated surfaces only resulted in 10-15 % colonization. 
            

            
                  
                  Table 1

                  
                     Data collation from university
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Properties    
                           

                           
                        
                        	
                              
                           
                             Number of Respondents

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                             Students n = 180 

                           
                        
                        	
                              
                           
                             Staff n = 70

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                            Microbiology 
                           

                           
                        
                        	
                              
                           
                            Non-Microbiology 
                           

                           
                        
                        	
                              
                           
                             Laboratory 
                           

                           
                        
                        	
                              
                           
                             Others 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                               n = 80 
                              
                           

                           
                        
                        	
                              
                           
                              n= 100  

                           
                        
                        	
                              
                           
                            n = 50 

                           
                        
                        	
                              
                           
                             n = 20 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                            M

                           
                        
                        	
                              
                           
                            F 
                           

                           
                        
                        	
                              
                           
                            M 
                           

                           
                        
                        	
                              
                           
                             F 
                           

                           
                        
                        	
                              
                           
                            M

                           
                        
                        	
                              
                           
                             F 
                           

                           
                        
                        	
                              
                           
                            M 

                           
                        
                        	
                              
                           
                             F 
                           

                           
                        
                     

                     
                           	
                              
                           
                            Common features 
                           

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           a. Gender

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            45

                           
                        
                        	
                              
                           
                            60

                           
                        
                        	
                              
                           
                            40

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            25

                           
                        
                     

                     
                           	
                              
                           
                            b. Short finger nails

                           
                        
                        	
                              
                           
                            27

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            44

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            17

                           
                        
                     

                     
                           	
                              
                           
                            c. Long finger nails

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            d. Implant

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            e. Water hygiene

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            32

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            8

                           
                        
                     

                     
                           	
                              
                           
                            f. Tissue paper

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            28

                           
                        
                        	
                              
                           
                            26

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            17

                           
                        
                     

                     
                           	
                              
                           
                            g. Frequency of hand hygiene:* 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           (i)

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            (ii)

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            (iii)

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            8

                           
                        
                     

                     
                           	
                              
                           
                            (iv)

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            (v)

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            7

                           
                        
                     

                     
                           	
                              
                           
                            h. Use of sanitizer: 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • When provided

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            28

                           
                        
                        	
                              
                           
                            38

                           
                        
                        	
                              
                           
                            28

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            17

                           
                        
                     

                     
                           	
                              
                           
                            • Regular 

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            • Don’t use 

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Unique features 
                           

                           
                        
                        	
                              
                           
                            

                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           a. Finger nail required to be short at workplace:

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • Yes

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            45

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            • No  

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            60

                           
                        
                        	
                              
                           
                            40

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            25

                           
                        
                     

                     
                           	
                              
                           
                            b. Handles clinical specimens: 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • Yes

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            15

                           
                        
                     

                     
                           	
                              
                           
                            • No

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            38

                           
                        
                        	
                              
                           
                            52

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            10

                           
                        
                     

                     
                           	
                              
                           
                            c. Provided at workplace:  

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • liquid soap 

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            45

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            • sanitary towels

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            • sanitizers

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            d. Observes 5M of hand hygiene: 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • Yes

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            • No

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            45

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            25

                           
                        
                     

                     
                           	
                              
                           
                            • Don’t know

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            e. Food handlers’ test: 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • Yes

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            • No

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            45

                           
                        
                        	
                              
                           
                            60

                           
                        
                        	
                              
                           
                            40

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            25

                           
                        
                     

                  
               

               

            

            
                  
                  Table 2

                  
                     
                     Data collation from hospitals and laboratories
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Properties

                           
                        
                        	
                              
                           
                             Number of Respondents

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                             Hospitals n = 110 
                           

                           
                        
                        	
                              
                           
                             Med. Labs n = 19

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                             UH 
                           

                           
                        
                        	
                              
                           
                             SH  
                           

                           
                        
                        	
                              
                           
                             SHL

                           
                        
                        	
                              
                           
                             PDL

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                            M

                           
                        
                        	
                              
                           
                           
                               F
                              
                           

                           
                        
                        	
                              
                           
                            M

                           
                        
                        	
                              
                           
                            F

                           
                        
                        	
                              
                           
                            M

                           
                        
                        	
                              
                           
                            F

                           
                        
                        	
                              
                           
                            M

                           
                        
                        	
                              
                           
                            F

                           
                        
                     

                     
                           	
                              
                           
                            Common features 
                           

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           a. Gender 

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            24

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            12

                           
                        
                     

                     
                           	
                              
                           
                            b. Short finger nails

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            10

                           
                        
                     

                     
                           	
                              
                           
                            c. Long finger nails

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            d. Implant 

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            e. Water hygiene 

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            f. Tissue paper

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            12

                           
                        
                     

                     
                           	
                              
                           
                            g. Frequency of hand hygiene:* 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           (i)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            (ii)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            (iii)

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            8

                           
                        
                     

                     
                           	
                              
                           
                            (iv)

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            (v)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            h. Use of sanitizer:  

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • When provided

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                     

                     
                           	
                              
                           
                            • Regular 

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            • Don’t use

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Unique features 
                           

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           a. Finger nails required to be short at workplace:

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            • Yes 

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            24

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            12

                           
                        
                     

                     
                           	
                              
                           
                            • No 

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            b. Handles clinical specimens: 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • Yes

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            8

                           
                        
                     

                     
                           	
                              
                           
                            • No

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            c. Provided at workplace: 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • liquid soap 

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            24

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            12

                           
                        
                     

                     
                           	
                              
                           
                            • sanitary towels 

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            • sanitizers

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            d. Observe the 5M of hand hygiene: 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • Yes

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            • No

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            • Don’t know

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            e. Food handlers’ test: 

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           • Yes

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            • No

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            24

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            9

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 3

                  
                     Data collation from food vending outlets
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Properties

                           
                        
                        	
                              
                           
                            Number of Respondents

                           
                        
                     

                     
                           	
                              
                           
                            Fast Food Centre n = 10 
                           

                           
                        
                        	
                              
                           
                            Local Food Canteens n = 13 
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                              M
                              
                           

                           
                        
                        	
                              
                           
                           
                              F
                              
                           

                           
                        
                        	
                              
                           
                           
                              M
                              
                           

                           
                        
                        	
                              
                           
                           
                              F
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                              Common features
                              
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           a. Gender

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           9

                           
                        
                     

                     
                           	
                              
                           
                           b. Short nails

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           3

                           
                        
                     

                     
                           	
                              
                           
                           c. Long nails

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           6

                           
                        
                     

                     
                           	
                              
                           
                           d. Implant

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           e. Water hygiene

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           5

                           
                        
                     

                     
                           	
                              
                           
                           f. Tissue paper

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           4

                           
                        
                     

                     
                           	
                              
                           
                           g. Frequency of hand hygiene:*

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           (i)

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           (ii)

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           (iii)

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           4

                           
                        
                     

                     
                           	
                              
                           
                           (iv)

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           2

                           
                        
                     

                     
                           	
                              
                           
                           (v)

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           3

                           
                        
                     

                     
                           	
                              
                           
                           h. Use of sanitizer:

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    When provided

                                 

                              

                           

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Regular

                                 

                              

                           

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           1

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Don’t use

                                 

                              

                           

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           8

                           
                        
                     

                     
                           	
                              
                           
                           Unique features 
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           a. Finger nail required to be short at workplace:

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Yes

                                 

                              

                           

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    No

                                 

                              

                           

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           9

                           
                        
                     

                     
                           	
                              
                           
                           b. Handles clinical specimens:

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Yes

                                 

                              

                           

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    No

                                 

                              

                           

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           9

                           
                        
                     

                     
                           	
                              
                           
                           c. Provided at workplace:

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                     liquid soap

                                 

                              

                           

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           9

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    sanitary towels

                                 

                              

                           

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    sanitizers

                                 

                              

                           

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           d. Observe 5M of hand hygiene:

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Yes

                                 

                              

                           

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    No

                                 

                              

                           

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Don’t know

                                 

                              

                           

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           9

                           
                        
                        	
                              
                           
                           9

                           
                        
                     

                     
                           	
                              
                           
                           e. Food handlers’ test:

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Yes

                                 

                              

                           

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    No

                                 

                              

                           

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           9

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 4

                  Microbial load in washed and sanitized hands  
                  

               

               
                     
                        
                           	
                              
                           
                            Isolates

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                              Mean counts (CFU/ml) of swab samples of hands 
                              
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                              Unwashed 
                              
                           

                           
                        
                        	
                              
                           
                           
                              Washed
                              
                           

                           
                        
                        	
                              
                           
                           
                              Sanitized
                              
                           

                           
                        
                        	
                              
                           
                           Washed and Sanitized 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Pseudomonas aeruginosa

                           
                        
                        	
                              
                           
                           2.8  
                                 
                                    ×
                                 108 a 
                           

                           
                        
                        	
                              
                           
                           6.5  
                                 
                                    ×
                                 107 a 
                           

                           
                        
                        	
                              
                           
                           1.8  
                                 
                                    ×
                                 106 b 
                           

                           
                        
                        	
                              
                           
                           3.0  
                                 
                                    ×
                                 102 c 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Escherichia coli 

                           
                        
                        	
                              
                           
                           9.2  
                                 
                                    ×
                                 109 a 
                           

                           
                        
                        	
                              
                           
                           5.5  
                                 
                                    ×
                                 107 a 
                           

                           
                        
                        	
                              
                           
                           2.6  
                                 
                                    ×
                                 104 b 
                           

                           
                        
                        	
                              
                           
                           1.0  
                                 
                                    ×
                                 101 c 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Klebsiella spp. 

                           
                        
                        	
                              
                           
                           4.0  
                                 
                                    ×
                                 1010 a 
                           

                           
                        
                        	
                              
                           
                           7.5  
                                 
                                    ×
                                 108 a  
                           

                           
                        
                        	
                              
                           
                           4.6  
                                 
                                    ×
                                  105 b 
                           

                           
                        
                        	
                              
                           
                           1.5  
                                 
                                    ×
                                 101 c 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Enterobacter spp. 

                           
                        
                        	
                              
                           
                           9.0  
                                 
                                    ×
                                 108 a 
                           

                           
                        
                        	
                              
                           
                           5.6  
                                 
                                    ×
                                 107 a 
                           

                           
                        
                        	
                              
                           
                           2.0  
                                 
                                    ×
                                 105 b 
                           

                           
                        
                        	
                              
                           
                           7.5  
                                 
                                    ×
                                 101 c 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Proteus spp.

                           
                        
                        	
                              
                           
                           9.0  
                                 
                                    ×
                                 106 a 
                           

                           
                        
                        	
                              
                           
                           2.8  
                                 
                                    ×
                                 105 a 
                           

                           
                        
                        	
                              
                           
                           5.0  
                                 
                                    ×
                                 104 a  
                           

                           
                        
                        	
                              
                           
                           1.0  
                                 
                                    ×
                                 101 c  
                           

                           
                        
                     

                     
                           	
                              
                           
                           Enterococcus faecalis 

                           
                        
                        	
                              
                           
                           2.8  
                                 
                                    ×
                                 109 a 
                           

                           
                        
                        	
                              
                           
                           2.5  
                                 
                                    ×
                                 107 a 
                           

                           
                        
                        	
                              
                           
                           6.5  
                                 
                                    ×
                                 102 c 
                           

                           
                        
                        	
                              
                           
                           3.5  
                                 
                                    ×
                                 101 c 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Staphylococcus spp. 

                           
                        
                        	
                              
                           
                           7.2  
                                 
                                    ×
                                 1010 a 
                           

                           
                        
                        	
                              
                           
                           4.5  
                                 
                                    ×
                                 109 a  
                           

                           
                        
                        	
                              
                           
                           3.8  
                                 
                                    ×
                                 108 a 
                           

                           
                        
                        	
                              
                           
                           1.8  
                                 
                                    ×
                                 102 c 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Streptococcus spp. 

                           
                        
                        	
                              
                           
                           5.0  
                                 
                                    ×
                                 106 a 
                           

                           
                        
                        	
                              
                           
                           1.2  
                                 
                                    ×
                                 104 a 
                           

                           
                        
                        	
                              
                           
                           2.5  
                                 
                                    ×
                                 102 b 
                           

                           
                        
                        	
                              
                           
                           4.0  
                                 
                                    ×
                                 100 c 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Bacillus spp. 

                           
                        
                        	
                              
                           
                           6.5  
                                 
                                    ×
                                 107 a 
                           

                           
                        
                        	
                              
                           
                           3.0  
                                 
                                    ×
                                 105 a   
                           

                           
                        
                        	
                              
                           
                           7.2  
                                 
                                    ×
                                 103 b 
                           

                           
                        
                        	
                              
                           
                           2.0  
                                 
                                    ×
                                 101 c 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Candida albicans   

                           
                        
                        	
                              
                           
                           1.0  
                                 
                                    ×
                                 104 a   
                           

                           
                        
                        	
                              
                           
                           5.0  
                                 
                                    ×
                                 102 a         
                           

                           
                        
                        	
                              
                           
                           0 c  

                           
                        
                        	
                              
                           
                           0 c  

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 5

                  
                     Frequency of recovery of microorganisms from hands
                     
                  

               

               
                     
                        
                           	
                              
                           
                           Microorganisms isolated 
                           

                           
                        
                        	
                              
                           
                             Toilet Practice 

                           
                        
                        	
                              
                           
                             Finger Nails Type 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                            Tissue paper n; 228 
                           

                           
                        
                        	
                              
                           
                            Water  n; 174 
                           

                           
                        
                        	
                              
                           
                            Long  n; 107 
                           

                           
                        
                        	
                              
                           
                            Short  n; 275 
                           

                           
                        
                        	
                              
                           
                            Acrylic nail n; 20 
                           

                           
                        
                     

                     
                           	
                              
                           
                            Pseudomonas aeruginosa

                           
                        
                        	
                              
                           
                            35 (15.4)a 
                           

                           
                        
                        	
                              
                           
                            28 (16.1)a 
                           

                           
                        
                        	
                              
                           
                            42 (39.3)x 
                           

                           
                        
                        	
                              
                           
                            12 (4.4)y 
                           

                           
                        
                        	
                              
                           
                            9 (45)x 

                           
                        
                     

                     
                           	
                              
                           
                            Escherichia coli 

                           
                        
                        	
                              
                           
                            70 (30.7)a 
                           

                           
                        
                        	
                              
                           
                            40 (23.0)b 
                           

                           
                        
                        	
                              
                           
                            60 (56.1)x 
                           

                           
                        
                        	
                              
                           
                            38 (13.8)y 
                           

                           
                        
                        	
                              
                           
                            12 (60)x

                           
                        
                     

                     
                           	
                              
                           
                            Klebsiella spp 

                           
                        
                        	
                              
                           
                            78 (34.2)a  
                           

                           
                        
                        	
                              
                           
                            55 (31.6)a 
                           

                           
                        
                        	
                              
                           
                            83 (77.6)x 
                           

                           
                        
                        	
                              
                           
                            34 (12.4)y 
                           

                           
                        
                        	
                              
                           
                            16 (80)x 

                           
                        
                     

                     
                           	
                              
                           
                            Enterobacter spp.

                           
                        
                        	
                              
                           
                            52 (22.8)a 
                           

                           
                        
                        	
                              
                           
                            27 (15.5)b 
                           

                           
                        
                        	
                              
                           
                            44 (41.1)x 
                           

                           
                        
                        	
                              
                           
                            20 (7.3)y 
                           

                           
                        
                        	
                              
                           
                            15 (75)z 

                           
                        
                     

                     
                           	
                              
                           
                            Proteus spp.

                           
                        
                        	
                              
                           
                            67 (29.4)a 
                           

                           
                        
                        	
                              
                           
                            10 (5.8)b 
                           

                           
                        
                        	
                              
                           
                            41 (38.3)x 
                           

                           
                        
                        	
                              
                           
                            29 (10.6)y 
                           

                           
                        
                        	
                              
                           
                            7 (35)x

                           
                        
                     

                     
                           	
                              
                           
                            Enterococcus faecalis 

                           
                        
                        	
                              
                           
                            55 (24.2)a 
                           

                           
                        
                        	
                              
                           
                            30 (17.4)a 
                           

                           
                        
                        	
                              
                           
                            58 (54.2)x 
                           

                           
                        
                        	
                              
                           
                            15 (5.5)y 
                           

                           
                        
                        	
                              
                           
                            12 (60)x

                           
                        
                     

                     
                           	
                              
                           
                            Staphylococcus spp.  

                           
                        
                        	
                              
                           
                            118 (51.8)a 
                           

                           
                        
                        	
                              
                           
                            84 (48.3)a 
                           

                           
                        
                        	
                              
                           
                            99 (92.5)x 
                           

                           
                        
                        	
                              
                           
                            92 (33.5)y 
                           

                           
                        
                        	
                              
                           
                            11 (55)z 

                           
                        
                     

                     
                           	
                              
                           
                            Streptococcus spp. 

                           
                        
                        	
                              
                           
                            36 (15.8)a 
                           

                           
                        
                        	
                              
                           
                            25 (14.4)a 
                           

                           
                        
                        	
                              
                           
                            38 (35.5)x 
                           

                           
                        
                        	
                              
                           
                            18 (6.6)y 
                           

                           
                        
                        	
                              
                           
                            5 (25)z

                           
                        
                     

                     
                           	
                              
                           
                            Bacillus spp. 

                           
                        
                        	
                              
                           
                            37 (16.2)a 
                           

                           
                        
                        	
                              
                           
                            17 (9.8)b 
                           

                           
                        
                        	
                              
                           
                            26 (24.3)x 
                           

                           
                        
                        	
                              
                           
                            19 (6.9)y 
                           

                           
                        
                        	
                              
                           
                            19 (95)z 

                           
                        
                     

                     
                           	
                              
                           
                            Candida albicans   

                           
                        
                        	
                              
                           
                            114 (50.0)a 
                           

                           
                        
                        	
                              
                           
                            155 (89.1)b 
                           

                           
                        
                        	
                              
                           
                            95 (88.8)x 
                           

                           
                        
                        	
                              
                           
                            162 (58.9)y 
                           

                           
                        
                        	
                              
                           
                            12 (60)y 

                           
                        
                     

                  
               

               

            

            
                  
                  Table 6

                  
                     Microorganisms isolated from door handles and hand contacts
                     
                  

               

               
                     
                        
                           	
                              
                           
                             Organisms

                           
                        
                        	
                              
                           
                             Frequency of isolation (%) from door handles and contacts hands 

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                            classroom

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                            offices

                           
                        
                        	
                              
                           
                            laboratories

                           
                        
                        	
                              
                           
                            toilets

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                            BF

                           
                        
                        	
                              
                           
                            AF

                           
                        
                        	
                              
                           
                           
                               BF
                              
                           

                           
                        
                        	
                              
                           
                           
                               AF
                              
                           

                           
                        
                        	
                              
                           
                            BF

                           
                        
                        	
                              
                           
                            AF

                           
                        
                        	
                              
                           
                            BF

                           
                        
                        	
                              
                           
                            AF

                           
                        
                     

                     
                           	
                              
                           
                            Candida 

                           
                        
                        	
                              
                           
                            5 (25)

                           
                        
                        	
                              
                           
                            0 (0)

                           
                        
                        	
                              
                           
                            8 (40)

                           
                        
                        	
                              
                           
                            0 (0)

                           
                        
                        	
                              
                           
                            12 (60)

                           
                        
                        	
                              
                           
                            2 (10)

                           
                        
                        	
                              
                           
                            15 (75)

                           
                        
                        	
                              
                           
                            4 (20)

                           
                        
                     

                     
                           	
                              
                           
                            Moulds

                           
                        
                        	
                              
                           
                            20 (100)

                           
                        
                        	
                              
                           
                            0 (0)

                           
                        
                        	
                              
                           
                            20 (100)

                           
                        
                        	
                              
                           
                            0 (0)

                           
                        
                        	
                              
                           
                            20 (100)

                           
                        
                        	
                              
                           
                            4 (20)

                           
                        
                        	
                              
                           
                            20 (100)

                           
                        
                        	
                              
                           
                            4 (20)

                           
                        
                     

                     
                           	
                              
                           
                            GPC

                           
                        
                        	
                              
                           
                            18 (90)

                           
                        
                        	
                              
                           
                            0 (0)

                           
                        
                        	
                              
                           
                            18 (90)

                           
                        
                        	
                              
                           
                            0 (0)

                           
                        
                        	
                              
                           
                            20 (100)

                           
                        
                        	
                              
                           
                            2 (10)

                           
                        
                        	
                              
                           
                            20 (100)

                           
                        
                        	
                              
                           
                            6 (30)

                           
                        
                     

                     
                           	
                              
                           
                            GPB

                           
                        
                        	
                              
                           
                            12 (60)

                           
                        
                        	
                              
                           
                            6 (30)

                           
                        
                        	
                              
                           
                            10 (50)

                           
                        
                        	
                              
                           
                            3 (15)

                           
                        
                        	
                              
                           
                            17 (85)

                           
                        
                        	
                              
                           
                            5 (25)

                           
                        
                        	
                              
                           
                            15 (75)

                           
                        
                        	
                              
                           
                            2 (10)

                           
                        
                     

                     
                           	
                              
                           
                            GNB

                           
                        
                        	
                              
                           
                            8 (40)

                           
                        
                        	
                              
                           
                            3 (15)

                           
                        
                        	
                              
                           
                            6 (30)

                           
                        
                        	
                              
                           
                            0 (0)

                           
                        
                        	
                              
                           
                            15 (75)

                           
                        
                        	
                              
                           
                            5 (25)

                           
                        
                        	
                              
                           
                            18 (90)

                           
                        
                        	
                              
                           
                            4 (20)

                           
                        
                     

                     
                           	
                              
                           
                            Hand contacts*

                           
                        
                        	
                              
                           
                            18 (90)

                           
                        
                        	
                              
                           
                            2 (10)

                           
                        
                        	
                              
                           
                            15 (75)

                           
                        
                        	
                              
                           
                            0 (0)

                           
                        
                        	
                              
                           
                            20 (100)

                           
                        
                        	
                              
                           
                            3 (15)

                           
                        
                        	
                              
                           
                            18 (90)

                           
                        
                        	
                              
                           
                            2 (10)

                           
                        
                     

                  
               

            

            BF; before disinfection, AF; after disinfection, GPC; Gram positive cocci mostly staphylococci, GPB; Gram positive bacilli
               mostly Bacillus and diphtheroides; GNB; Gram negative bacilli including Pseudomonas and the Enterobacteriaceae, *Molds were
               mostly Aspergillus, Penicillium and white molds, #presence of bacteria or fungi 
            

         

         
               DISCUSSION

            The hand is like the crane that picks readily from one place and deposits in another. Also, it can be likened to the housefly
               that visits both refuse and household’s spreading germs. Therefore, the role of the hand as an agent of mechanical transmitter
               of pathogens cannot be debated as this has been recognized for long as a bane in the control of infectious diseases 11, 1, 12, 13. The 2014 EBOLA epidemics in Africa were associated with the touch phenomenon that required that suspect cases be isolated.
               Instructively, with the hands we render help, greet, feed, work and ironically transmit disease or kill. The present study
               became necessary and was inspired by the EBOLA epidemic that resulted in installation in the entrances of major buildings
               in our University sanitizer dispensers for regular disinfection of the hand. Consequent to which this study was carried out
               to investigate various habits that may aggravate spread of germs by hands and how hand washing can be effective in reducing
               microbial burden of the hand. Similarly, this study also answered the question is sanitizers effective without hand washing?
            

            The results of this study showed that hand washing is only effective when it is regular and properly done and the minimal
               requirement is that hands should be washed with water and soap. The application of sanitizers will provide additional safety
               measures, especially if hands have come in contact with soiled materials. The results from unwashed hands showed build-up
               of microorganisms both bacteria and fungi far in excess of washed and sanitized hands. Particularly of concern is the presence
               of enteric bacteria and candida in hands. Although hand hygiene compliance in the general population has not been extensively
               studied, Judah et al. 14 documented that one-quarter of adults in the general population show microorganisms of fecal origin on their hands, which
               implies low hand hygiene compliance after using the toilet. Though in this study, the subjects were briefed on the 5 Moments
               of hand washing and washed a video clip, it was also observed that many find it difficult to go through the procedure accurately
               as instructed. This may account for the persistence of microorganisms even after hand washing and the application of sanitizer
               as seen in this study and reported by other investigators 15, 16. The present study demonstrated a reduction in microbial population by 5-9 log10 CFU when sanitizer was used after hand washing and by 2-7 log10 CFU when sanitizer was applied to dry hand. This encouraging finding with the use of sanitizer alone will be a remedy in
               situations where there is shortage of water 17, 18. Consequently, it will be a good practice to carry a small jar of sanitizer in our hangs-on. The National Patient Safety
               Agency19 recommends that hand gel must be available at the ‘point of care’ in all primary and secondary care setting; this is in view
               to curb disease transmission. The absence of sanitizers and sanitary towels in the hospitals studied shortly after the EBOLA
               scourge was over is a clear indictment on the management of these healthcare Centers and also apathy on the part of regulatory
               body that should enforce compliance. With the food vending outlets these sanitary requirements were met because the regulatory
               agencies for food and drug regulation shut defaulting operators’ premises. 
            

            Hand hygiene is acknowledged as the single most important measure to prevent nosocomial infections in the healthcare setting.
               Similarly, in non-clinical settings, hand hygiene is recognized as a key element in helping prevent the spread of infectious
               diseases 20. Pittet et al.21 reported that hands of healthcare workers (HCW) become heavily contaminated during contact-activities with patients involving
               wound dressing, intravascular catheter care, respiratory tract care and the handling of patient secretions. The result of
               the present study that used visits to the toilet to pass out excretal simulated soiled conditions as in handling patients’
               secretions and showed consistently build-up in the hand microflora mostly with Gram-negative bacteria. This therefore implied
               that in addition to influencing the degree of contamination, objects touched or activities engaged in may determine the type
               of microorganisms colonizing the hands. This equally accounts for the heterogeneity of microorganisms isolated from the hands
               of the subjects. For example, Strausbaugh et al.22 reported high carriage of yeasts in hands of hospital personnel in addition to Gram positive bacteria. 
            

            This present study calls for the need for regular education on hand washing hygiene. It is common practice for people to rinse
               their hands after using the toilet. This is not hand washing. Rinsing or wetting the hand is shown by this study to increase
               the microbial load, just as perspiring hands contain more readily transmissible microorganisms 23, 24. Wet surface contaminated is a more effective means of transmitting pathogens than dry surface. Similarly, this study showed
               that keeping of long nails reduces the effectiveness of hand washing as in all cases including the use of sanitizers, the
               fingertips of people with long nails harbor more and diversity of microorganisms. Therefore, addressing the question of habit
               and lifestyle first will enhance the effectiveness of hand hygiene. 
            

         

         
               CONCLUSION

            The significance of the hand in disease transmission was played out in the Covid-19 pandemic that brought socio-economic activities
               to almost a standstill. In this scenario, the hand was the first stop point in considering prevention measures. Hands must
               be washed as frequent as it makes contact with surfaces, handshakes must be avoided and all who made hand contacts with confirmed
               cases or persons from high risk countries were subjected to the screening test. It can be said that hand and hygiene goes
               together. The question is how can good hygiene be practiced if there is no water. In the Millennium Development Goals (MDGs)
               which translated into the Sustainable Development Goals (SDGs), availability of water (clean drinking water) for all was a
               must requirement. Many nations are yet to achieve MDGs so sustainability is far from it. It should be further emphasized that
               the campaign against Covid-19 requires that hands be washed with soap and under running water for 20 seconds. The implicit
               implication being that homes and public places should have taps from which water runs all the time. This is an area many nations
               should consider now and post Covid-19. Principally also is the role played by hand sanitizers during this pandemic. It is
               therefore a necessity that hand sanitizer should become part of our personal and daily hangs on as a routine. 
            

            We have experienced many disease outbreaks where hygiene practices were the first intervention. But hygiene should be a normal
               lifestyle and not a response to crises as has been the case during disease outbreaks. Therefore, the results of this study
               which set out to determine various socio-economic and psychological factors that may impinge on the hygiene consciousness
               of the people can be said to have been achieved. Behavioral factor was principally responsible for non-compliance with laid
               down hygiene requirements. From the outset of this study the question asked was how frequent should hands be washed. The Covid-19
               pandemic and the outcome of this study have provided answer to that question. Hands should be washed as frequent as you want
               to stay safe. 
            

            The sequence of events that will lead to hand transmission of pathogens as highlighted in a healthcare setting and which can
               be applicable elsewhere include:
            

            
                  
                  	
                     Organisms present on the patient's skin, or that has been shed onto inanimate objects in close proximity to the patient, must
                        be transferred to the hands of HCWs. 
                     

                  

                  	
                     These organisms must then be capable of surviving for at least several minutes on the hands of personnel. 

                  

                  	
                     Next, hand washing or hand antisepsis by the worker must be inadequate or omitted entirely, or the agent used for hand hygiene
                        must be inappropriate. 
                     

                  

                  	
                     Finally, the contaminated hands of the caregiver must come in direct contact with another patient, or with an inanimate object
                        that will come into direct contact with the patient. 
                     

                  

               

            

            In extrapolating the above to community spread of diseases, the following should be considered in devising preventing measures:

            
                  
                  	
                     The handles of doors and flush systems how frequent are these disinfected?

                  

                  	
                     Are there adequate conveniences and washrooms in public places?

                  

                  	
                     Is there adequate and constant supply of water?

                  

                  	
                     Are there educational materials in public places that say for example, wash hands and use the sanitizer?

                  

               

            

            Finally, this study has shown the significance of the hand as an agent of disease transmission and discussed measures that
               can help reduce incidences of diseases associated with hand contact. Though this study had shown that a combination of hand
               washing and the use of a sanitizer will keep microorganisms away from the hand, the question that needs to be asked is how
               frequent do we carry out this process especially outside the hospital setting. The panacea will be after any activity that
               involved soiling the hands with body fluid, animals’ waste or products or when we have a feeling that our hands may be dirty.
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