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ABSTRACT: Health worker’s hands though not totally free from microorganisms, are more 

contaminated with microbial pathogens during routine care on patients attending to treatments. These 

contaminated hands thereafter transferred pathogens from one patient to another and also in the health 

care environment. This study detailed on the number, bacterial types and the risk factors for hand 

contamination of health workers during patients’ interaction; and the antibiotic profile of isolated bacteria. 

The hands of health workers before and after patients’ interactions were carried out in the medical wards 

of Afe Babalola University. Sixty four samples were collected on daily bases using sterile swab sticks, 

transported to the laboratory and streaked on various growth media such as MacConkey agar, nutrient 

agar, potato dextrose agar, mannitol salt agar, plate count agar and blood agar. Among the bacteria 

species isolate and identified, Staphylococcus aureus (4) was the most predominant contaminant, 

followed by Citrobacter freundii (2) and Bacillus cereus (2), all with different sensitive patterns to 

antibiotics. All isolated microbes were sensitive to Ciprofloxacin with varying degree of susceptibility. 

Hands of health workers needs protective means and routine washing of hands after attending to patients 

in order to reduce cross contaminations. 
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INTRODUCTION: 

 

The hands of health workers are prone to 

microbial contaminations due to the various 

patients with varied degree of microbial 

infections that attend hospitals for 

treatments. The hands contamination and 

cross infection from patients to health 

workers; health care environment and from 

health workers to patients arise during 

interactions, hand feel and sample 

collections. 
1
, observed this situation many  

 

 

 

 

years back in a maternity ward where 

puerperal fever patients were admitted for 

treatments and the hands of physicians and 

other health care workers were found to be 

contaminated with microorganisms without 

their hands not been washed. This situation 

prone the hands of health care workers as a 

common vehicle to transmit microorganisms 

from one patient to another and also within 

the health care environment 
2
. Though the 

hands of health care workers are not  
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completely free from microorganisms in 

most cases before attending to patients, their 

hands are majorly contaminated with 

transient (contaminating) and resident 

(normal) microbial pathogens 
3
. The 

difficulty in combating the resident 

pathogens is that they colonized deeper skin 

layers where hand washing has no possible 

effect on them. The resident microbial 

pathogens have been reported not to be too 

much involved in severe infection because 

they tend to be less aggressive. 
4,5,6

, 

identified the Gram negative Staphylococci 

and Corynebacterium as examples of 

resident microbial pathogens which grow in 

the hair follicles and remain inactive for a 

long time. The transient microbial pathogens 

contaminate the hands of health care 

workers by direct hand contact during 

attending to patients 
4,5

. These pathogens 

have been involved in series of infections 

among patients and health care workers. The 

collection of samples from patients for 

diagnosis and the touching of patients during 

interactions will populate the hands of health 

care workers with reasonable numbers of 

microorganisms. 
7
, emphasized on how the 

hands of nurses were contaminated after 15 

seconds of direct contact with groins of 

patients heavily colonized with Proteus 

mirabilis. The nurse’s hands thereafter, 

transferred microorganisms to the urinary 

catheters (a small tube) inserted into a body 

cavity to remove fluid 
8
. As this and similar 

incidence have caused serious problems in 

the health care system, the only identified 

measure and internationally recognized to 

prevent health associated infections is the 

hand hygiene practice among health care  

workers 
9,10,11

. Though it has been and now a 

routine practice among the health care 

workers mostly in advanced medical set up, 

more emphasis should be laid on hand 

hygiene to make it an adoptable practice by 

all categories within health care 
12

. 

However, hand hygiene is of paramount 

importance and regular cleaning with 

disinfectants of environmental surfaces 

hence it will minimize the transfer of 

pathogens associated with health care 

infections.    

Despite the advances in health care systems, 

patients remain vulnerable to unintentional 

harm in hospitals 
3,10,13

 or by hospital 

acquired nosocomial infection which 

develops as a result of treatment in the 

hospital 
14

. In developed countries, hand 

hygiene compliance rates exceed 50% 
9,3,15

. 

 In view of this, the aims and objectives 

of this research are to culture hand swabs of 

health workers in Afe Babalola University 

clinic, characterize and identify isolated 

bacterial species and test their susceptibility 

to antibiotic. 

 

MATERIALS AND METHODS: 

   

The clinic wards of Afe Babalola 

University, Ado Ekiti was chosen as a case 

study for this investigation. Four hundred 

and twenty samples were collected from 

health care workers and included in this 

study, where three doctors (2 males and 1 

female), one laboratory attendant, five 

nurses and five patients per day giving a 

total of fourteen people in a day for the 

duration of one month. To assess bacterial 

contamination, an initial hand swab was  
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collected from all participants before 

entering the ward in the morning and a 

second one after attending to patients in the 

evening. 

Collection of samples and culture 

procedures 

Samples from the dominant hand of 

participants were obtained by swabbing 

fingers and palms. Observed health care 

workers were mostly registered nurses 

(90%), nursing assistants, laboratory 

attendants and doctors. All the health 

workers were sampled once a day for 

microbiological analysis. The collected 

swab samples were immediately transported 

to the laboratory and cultured for the 

determination of heterotrophic bacteria by 

spread plate method on standard plate count 

Agar (PCA), MacConkey agar (MCA), 

blood agar, chocolate agar, mannitol salt 

agar and salmonella-shigella agar media. 

Plates were incubated at 37 
o
C for 24 - 48 

hours. Colonies were counted, purified and 

identified to species level with standard 

methods of identification. 

Antibiotics susceptibility test 

This was carried out by placing 

commercial antibiotic discs on plates seeded 

with test isolates and incubated at 37 
o
C for 

24 h. Sensitivity was identified with clarity 

around a disc which was then measured and 

interpreted as the degree of sensitivity 

according to the criteria of (16). 

Statistical analysis 

The obtained data were subjected to 

statistical analysis and expressed as mean ± 

standard deviation (SD) by one way analysis 

of variance (ANOVA). Least significant 

difference was performed and values were 

resolved to be significantly different at (P < 

0.5) 

 

RESULTS : 

 

The bacteria species isolated and 

identified were nine; where three were 

Gram-negative and six Gram-positive. The 

morphological and biochemical 

characteristics of the bacteria isolated from 

the cultured samples identified Bacillus 

subtilis, Staphylococcus aureus, Bacillus 

cereus, Enterococcus enteridis, 

Streptococcus faecium, Streptococcus 

faecium and Micrococcus luteus as the Gram 

positive bacteria while the Gram negative 

isolates were Shigella boydii, Klebsiella 

pneumoniae and Citrobacter freundii. 

Staphylococcus aureus, Citrobacter freundii 

and Bacillus cereus were the most 

predominant bacteria species. 

Figure 1 shows the frequency of bacterial 

isolates from hand swab. Bacillus cereus 

and Staphylococcus aureus had the highest 

frequency (30%) followed by Citrobacter 

freundii with a frequency of 20% and others 

with frequency occurrence of 10% each. 

 

Figure. 1. Frequency of bacterial isolates from 

hand swabs 
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Duration of patient care was positively 

associated with the amount of bacterial 

contamination in health care workers who 

did not wear hand gloves than the 

acquisition rate of those with hand gloves. 

Also shown in Table 1 is the increasing 

bacterial contamination over time in the 

different clinical wards. Contamination of 

hands was more after attending to patients 

from direct contacts as compared to the less 

population before attending to patients.  

 
Table 1. Information on respondents (n = 4). 
 

Information                              Frequency (%) 

Gender ………………………………….. 
    Male                                    3 

    Female                                1 

Formal Education ……………………………. 
    Primary                               4 

    Secondary                           3 

    Tertiary                               1 

Years of experience  ………………………………… 

    5 – 10                                  0 

   11– 15                                  0 

  16 – 20                                  2 

  21 – 25                                  1 

  26 – 30                                  1 

 

Table 2 expresses susceptibility of test 

organisms to commercial antibiotics. 

Ciprofloxacin among the commercial 

antibiotics inhibited all test bacteria species 

followed by Rocephin and Pefloxacin. 

Bacillus cereus, Bacillus subtilis, Citrobacte 

freundii, Streptococcus faecium and 

Klebsiella spp were however observed 

resistant to rocephin and pefloxacin. All the 

test isolates were resistant to Zinnacef. 

Micrococcus luteus was susceptible only to  

 

 

Table 2. Susceptibility of test organisms to 

commercial antibiotics (mm) 

  

Gentamycin and Ciprofloxacin with zones 

of 20 and 30 mm respectively. Shigella 

boydii was inhibited with zones of 15, 20, 10 

and 9 mm by Pefloxacin, Gentamicin, 

Rocephin and Ciprofloxacin respectively. 

Shigella boydii was inhibited with zones of 

inhibition of 15, 20, 10 and 9 mm by 

Pefloxacin, Gentamicin, Rocephin and 

Ciprofloxacin respectively.  

 

 

 

Isolated 

bacteria 
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Staphylococcus 

aureus 

 

- 22 - 15 23 10 - - - - 

Shigella boydii 15 20 - 10 30 - - - - - 

Enterococcus 

enteridis 

30 15 - 20 25 20 - - - - 

Staphylococcus 

aureus 

20 13 - 20 24 12 - - - - 

Citrobacter 

freundii 

- - - - 20 17 - - - - 

Bacillus cereus - 22 - - 25 - - - - - 

Bacillus 

subtilis 

 

- - - - 16 - - - - 20 

Citrobacter 

freundii 

- - - - - - - - 16 15 

Streptococcus 

faecium 

- - - - 20 - - - - - 

Micrococcus 

luteus 

- 20 - - 30 - - - - - 

Bacillus cereus 25 14 - 20 21 21 15 16 - - 

Staphylococcus 

aureus 

30 - 25 - 25 15 16 18 - - 

Staphylococcus 

aureus 

17 - 15 23 - 10 - - - - 

Klebsiella 

pneumoniae 

- - 15 24 28 12 - - - - 
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DISCUSSION: 

 

This study identified bacterial contamination 

of hands of clinic staff. The hand samples 

collected during routine patients care by 

health workers were found to contain some 

bacteria species. Every single bacterial 

species isolated were pathogenic, except 

Micrococcus luteus. These pathogens could 

be responsible for the illness (es) the 

patients suffers to sort medical care at the 

clinic, hence evidence of the patient’s illness 

in relation to the isolated pathogens are 

unknown. It is basically clear that the 

isolated pathogens were from different 

individuals colonizing the hand gloves of the 

health workers who attended to patients for 

examination, interactions and collection of 

clinical samples. This is evident because, 

same species of some particular isolated 

pathogens responded differently to the 

antibiotic assay for sensitivity and resistant 

patterns. Cross contamination is bound to 

occur most especially in the cases where 

hand gloves are not changed after examining 

each individual. This observation suggests 

that the patients who attended clinics for 

repeated times on same disease infection on  

diagnosis, could likely be colonized with 

resistant species. If it is possible for health 

workers to change hand gloves at the 

inspection of an individual or sample 

collection, the level of cross contamination 

will be minimized and could help to check 

minor illness which  ordinarily could be 

treated in a short given time than those 

compounded with resistant bacteria 

pathogens. The use of hand gloves has  

 

 

 

 

served as means of protecting the hands of 

health care workers from microbial 

pathogens during routine care in medical 

wards 
17,18

. 

Contamination progressively increased 

during routine patient care on average health 

care worker with 16 colony forming unit of 

bacteria in a minute. The major reason of 

this high contamination was associated with 

direct contact by patients attending to 

treatments in the wards and from collection 

of patient’s samples for laboratory analysis. 

These activities were associated with 

increased hand colonization independent of 

other factors such as the environmental 

situations due to the number of patients in 

the studied area. In the present study, 

samples from hands of health care workers 

indicated that contamination was higher 

after attending to patients than when they 

have not been attended to 
19

. From the 

statistical analysis, it was observed that 

contamination of bacteria pathogens on an 

average health care worker in the clinic 

within an hour of attending to patients 

increased to 52 colony forming units. This 

allowed us to deduce that latex gloves only 

protects the hands of health workers but not 

the patients who they routinely attended to  

without using a new hand glove on each 

individual. It was also observed that from 

the initial hands of health workers where 

few bacterial loads were observed before 

attending to patients, increased bacterial  

load was observed on their palms after 

attending to quite numbers of patients. This  
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could be responsible for the possible transfer 

of bacterial pathogens from hand gloves as a 

result of moisture and heat generated on 

hand surface during the period of attending 

to patients. Though the study of hand 

contaminations have been mainly in 

intensive care units 
20,21

, some reports of 

high degree of hand contamination in health 

care workers in medical wards are also 

available. However, patients irrespective of 

health care unit they are, when examined 

will ever be populated with bacterial 

contamination due to their state of health 

which may not allow them to take proper 

care of themselves in term of hygiene to 

reduce bacterial colonization. The isolation 

of bacterial contaminations in this study 

from the hands of health care workers in a 

mini health care unit of Afe Babalola 

University health centre is comparable to 

what is performed in intensive health care 

and advanced medical units 
22,23

. Bacterial 

contamination of the hands of hospital staff 

is a dynamic process that results from 

multiple factors probably related to the kind 

of patient care 
24

. Risk factors for hand 

contamination have been studied 

extensively. Afe Babalola University clinic 

is just a small health centre unit where minor 

treatments are carried out on patients. The 

number of bacterial isolated from 

contaminated hands suggests the severity of  

hand contaminations of health workers in 

advanced medical units where more patients 

and severe health issues are referred. In this 

study, the use of hand hygiene before patient 

contact was not part of the experimental  

design because the tendency of how the  

 

 

hands of health care workers could be 

contaminated and how it can lead to cross 

contamination was one of the specific 

objectives. However, the washing of hands 

before attending to patients has been dully 

recommended 
25

 as a means of preventing 

microbial pathogens from cross infections 

within a health care unit 
26

. In this study 

however, there were limitations such as 

comparing the hands of male and female 

workers, the level at which hand hygiene 

could decrease microbial load, the load and 

types of pathogens from individual patient 

and the areas of health care workers’ hands 

that are mostly populated with pathogens. 

This is one of the few studies that have 

indulged in the culture of samples from 

health care workers before and immediately 

after patient contact.  

In this study, the majorly encountered 

bacteria pathogen was S. aureus in 

conjunction with other Gram negative 

bacteria species from the health worker’s 

hand gloves. It has earlier been reported that 

these bacteria are major skin commensals 

and are common in hospital environment 

where they are involved in nosocomial 

infection 
27

. Most uniform of nurses were 

found to be highly contaminated with 

methicilin resistant Staphylococcus aureus 

(MRS) after attending to patients with 

wounds 
2
.  However, S. aureus has been 

reported as one of the human pathogens with 

multiple drug resistance acquired hospital 

and community diseases 
29,30

. Bacillus 

subtilis, Citribacter freundii, Streptococcus 

faecium and Klebsiella pnumoniae exhibited  
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high resistance rates against streptomycin, 

septrim, erythromycin, chloramphenicol, 

sparfloxacin, penfloxacin, gentamycin 

amoxilin and rocephim. The resistant ability 

of these bacteria pathogens from the hand 

gloves of health care workers observed in 

this study is of concern to public health. The 

isolation of Staphylococcus aureus and 

Klebsiella pneumoniae among the drug 

resistant bacteria has been reported in 

nosocomial infections requiring urgent 

treatment from the spread 
31

. 

CONCLUSION:  

  

Few bacterial populations are present in the 

hands of health workers when patients are 

not yet attended to. These populations’ 
increases as patients are received for 

complaints on their heath conditions most 

especially during feel, tests and collection of 

clinical samples. Therefore, contamination 

of health worker’s hand cannot be limited to 

patients and their samples alone but also 

from the clinic or hospital environment that 

are populated with bacterial pathogens.  

 

REFERENCES: 
 

1. Semmelweis IF (1983). The Etiology, 

Concept, and Prophylaxis of Childbed 

Fever, trans. and ed. KC. Carter 

(Madison, WI: University of Wisconsin 

Press, 20 

2. Pittet D, Hugonnet S, Harbarth S., 

Mourouga P, Sauvan V,  Touveneau S,  

Perneger TV. Effectiveness of a 

hospitalwide programme to improve 

compliance with hand hygiene Infection 

Control Programme. Lancet 

2006;356:1307–12. 

 

3. Mani A, Shubangi AM, Saini R. Hand 

hygiene among health care workers. 

Indian, Journal of Dental Research, 

2010; 21(1):115-18.  

4. Akyol AD.  Hand hygiene among nurses 

in turkey: opinions and practices. 

Journal of Clinical Nursing 

2007;16:431-7. 

5. Werner R. Hand washing and what 

happens if you don’t. Massage and 

Bodywork, 2007;22(2):114-8 

6. Canham L. The first step in infection 

control is hand hygiene. The Dental 

Assistant 2011;42-6.  

7. Casewell M, Phillips I. Hands as route 

of transmission For Klebsiella species. 

British Medical Journal 1977;2:1315-17  

8. Ehrenkranz N.J, Alfonso BC. Failure of 

bland soap hand wash to prevent hand 

transfer of patient bacteria to urethral 

catheters. Infect Control Hosp 

Epidemiol 1991;12(11):654-62 

9. Ott M, French R. Hand hygiene 

compliance among healthcare staff and 

student nurses in a mental health setting. 

Mental Health Nursing 2009;30:702-4. 

10. Momen K, Fernie GR. Nursing activity 

recognition using an inexpensive game 

controller:  an application to infection 

control. Journal of European Society for 

Engineering and Medicine 2010;18(6): 

393 - 408. 

11. Takahashi I, Turale S. Evaluation of 

individual and facility factors that 

promote hand washing in aged-care 

facilities in Japan. Nursing and Health 

Sciences 2010 ;(12)1:127-34. 

12. Cambell R. Hand washing compliance 

goes from 33% to 95% steering team of 

key players drives process. Health Care 

Benchmarks and Quality Improvement 

2010;17(1):5-6. 

13. Devnani M, Kumar R, Sharma RK, 

Gupta AK. A survey of hand washing  

facilities in the outpatient department of 

a tertiary care teaching hospital in India. 

Journal of Infection In Developing 

Countries 2011;5(2):114-8. 



                                                                                                               Akharaiyi et al., Int J Med Lab Res 2017, 2(2): 26-34 

 

                                                                                                                                          www.ijmlr.com/IJMLR© All right are reserved 

 

ISSN  2456-4400 

33 

14. Minnaar A. Infection control made easy, 

a hospital guide for health professionals. 

Kenwyn SA: Juta 2008 

15. Maxfield D, Dull D. Influencing hand 

hygiene at spectrum health. Physician 

Executive Journal 2011;37(3):30-4. 

16. Hidron AI, Edwards JR, Patel J, Horan 

TC, Sievert DM,  Pollock DA, Fridkin 

SK. Antimicrobial-Resistant Pathogens 

Associated With Healthcare-Associated 

Infections: Annual Summary of Data 

Reported to the National Healthcare 

Safety Network at the Centers for 

Disease Control and Prevention, 2006–
2007. Infection Control and Hospital 

Epidemiology 2008;29:11 

17. Lucet JC, Rigaud MP, Mentre F, Kassis 

N, Deblangy C, Andremont A, Bouvet 

E. Hand contamination before and after 

different hand hygiene techniques: a 

randomized clinical trial. Journal of 

Hospital Infection 2002;50:276–80. 

18. Tenorio AR, Badri SM, Sahgal NB, 

Hota B, Matushek M, Hayden MK, 

Trenholme GM, Weinstein RA. 

Effectiveness of gloves in the prevention 

of hand carriage of vancomycin-

resistant Enterococcus species by health 

care workers after patient care. Clin 

Infect Dis 2001;132(5):826-9.  

19. Monistrol O, Calbo E,  Riera M,  

Nicola´s C, Font R, Freixas N. Garau  J. 

Impact of a hand hygiene educational 

programme on hospital-acquired 

infections in medical wards. Clinical 

Microbiological Infection 

2012;18:1212–18.  

20. Barbut F, Mastrantonio P, Delmee M, 

Brazier J, Kuijper E, Poxton I. 

Prospective study of Clostridium 

difficile infections in Europe with 

phenotypic and genotypic  

 

characterisation of the isolates. Clin 

Microbiol Infect 2007; 13:1048–57. 

21. Rupp ME, Fitzgerald T, Puumala S, 

Anderson JR, Craig R, Iwen PC, 

Jourdan D, Keuchel J, Marion N,  

 

Peterson D, Sholtz L, Smith V. 

Prospective, controlled, cross-over trial 

of alcohol-based hand gel in critical care 

units. Infect Control Hosp Epidemiol 

2008;29(1):8-15. 

22. Trick WE, Vernon MO, Hayes RA, 

Nathan C, Rice TW, Peterson B.J, 

Segreti J, Welbel SF, Solomon SL,  

Weinstein RA. Impact of ring wearing 

on hand contamination and comparison 

of hand hygiene agents in a hospital. 

Clinical Infectious Disease 

2003;36:1383–90. 

23. Tvedt C, Bukholm G. Alcohol-based 

hand disinfection: a more robust hand-

hygiene method in an intensive care 

unit. J. Hosp. Infect 2005;59(3):229-34. 

24.  Pittet D, Dharan S, Touveneau S, 

Sauvan V, Perneger TV. Bacterial 

contamination of the hands of hospital 

staff during routine patient care. Arch 

Intern Med 1999;159, 821-26. 

25. World Health Organization (WHO) 

Guidelines on Hand Hygiene in Health 

Care. Geneva, Switzerland: World 

Health Organization Press 2009 

26. Boyce JM, Pittet D. The Healthcare 

Infection Control Practices Advisory 

Committee. Hand Hygeine Task Force 

2002;51:1–45. 

27. Uneke CJ, Ijeoma, PA. The potential for 

nosocomial infection transmission by 

white coats used by physicians in 

Nigeria: implications for improved 

patient-safety initiatives. World Health 

Popul 2010;11(3):44-54 

28. Boyce JM, White RL, Spruill EY. 

Impact of methicillin-resistant 

Staphylococcus aureus on the incidence 

of nosocomial staphylococcal infections. 

J Infect Dis 1993;148(4):763 

29. Mir BA, Srikanth DR. Prevalence and 

antimicrobial susceptibility of 

methicillin resistant Staphylococcus 

aureus and coagulase negative 

staphylococci in a tertiary care hospital. 

Asian J Pharm Clin Res 2013;6:S231-

34. 

 



                                                                                                               Akharaiyi et al., Int J Med Lab Res 2017, 2(2): 26-34 

 

                                                                                                                                          www.ijmlr.com/IJMLR© All right are reserved 

 

ISSN  2456-4400 

34 

30. Metri Basavaraj C, Jyothi P. Screening 

of Staphylococcus aureus and coagulase 

negative Staphylococcus from urine 

samples. Asian J Pharm Clin Res 

(2015);8(2): 288-90 

31. Lee N, Lee H, Ko N, Chang CM., Shih 

HI., Wu CJ., Ko WC. Clinical and 

economic impact of multidrug resistance 

in nosocomial Acinetobacter baumannii 

bacteremia. Infect Control Hosp 

Epidemiol 2007;28:713-9. 

 

 

 

 

ACKNOWLEDGEMENT 

I highly appreciate the head of medical health services and the entire health workers of Afe Babalola University, 

Ado Ekiti, for their cooperation that lead to the accomplishment of the research aims and objectives.  

 

CONFLICT OF INTEREST: Authors declared no conflict of interest 

 

 

 


