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Abstract  

 In every healthcare facility, staff practice, which is driven by their knowledge and 

attitudes, plays an important role in the achievement of infection control programs. 

Objective: To assess the knowledge, practice and attitude regarding hand hygiene among 

healthcare workers in dermatology department –Benghazi Medical Center and to find out 

if there is bacterial contamination in the hands of healthcare workers. Method: A cross-

sectional study was conducted from January to August 2020 in dermatology department. 

A total sample of 78 HCWs were included. A self – administrated, pretested questionnaire 

in Arabic were used which were developed from the WHO hand hygiene questionnaire.  

The hands of 20 HCWs were swabbed and cultured. Results: All of the HCWs responded 

to the questionnaire, giving a response rate of 100%. Most of the respondents ages were 

ranging between 25-34, and the majority of the them were females (74.4%). 83.4% of the 

respondents were doctors, 12.8% of them were nurses and 3.8% were pharmacists. The 

level of knowledge regarding hand hygiene was moderate among 61.5%, while17.9% 

have a good level of knowledge, and 20.5% have a poor level of knowledge. The 

knowledge level was not associated with age and gender but type of profession was 

significantly different in level of knowledge. Bacteria isolated showed Acinetobacter spp. 

was the predominant organism (45%), Escherichia coli (10%), Pseudomonas aeruginosa 

(5%), Klebsiella spp. (5%) lactobacillus (20%) and staphylococcus aureus (15%). 

Conclusion: Majority of the participants have moderate level of knowledge regarding 

hand hygiene. The most defect in the knowledge was regarding the minimum time 

necessary for hand rubbing with an alcoholic product to kill the microbes on the hands 

and also regarding the main source of microbes causing hospital infection.   
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Introduction: 

Nosocomial infections are diseases obtained within the hospital or other health care 

facilities that weren't present or incubating at the time of the patient’s admission. It is also 

known as hospital-acquired infections. It comprises those infections that become 

symptomatic after the patient is discharged; it also includes infections among medical 

workers. Most Nosocomial infections are transmitted by health care workers (HCWs) 

who fail to practice proper hand washing procedures or change gloves between patient's 

contacts (1)
. 

Standard precautions are required  on the principle that contagious infectious agents may 

be included in each one blood, body fluids, excretions, secretions, (except sweat), non-

intact skin, and mucous membranes. Standard precautions involve hand hygiene, use of 

proper personal protective equipment (PPE), apply of aseptic technique to lower patient 

exposure to microorganisms, they also include management of sharp objects, blood spills, 

and waste to maintain a safe environment (2)
. 

 

Frequently colonized areas of normal, intact patient skin may contain health care-

associated pathogens (3). Intact areas of the skin of some patients contain number of 

microorganisms such as Acinetobacter spp Proteus mirabilis, S. aureus, and Klebsiella 

spp. ranging from 100 to 106 CFU/cm2 (4)
.  Many objects in the immediate environment 

of the patient such as patient cloths, bedside furniture and bed linen, become contaminated 

with patient flora (5).  Such contamination is most likely due to staphylococci, enterococci 

or Clostridium difficile which are more resistant to desiccation. Contamination of the non-

living environment has also been detected on the hand wash station surfaces and many of 

the organisms isolated were staphylococci (6).  

Gram-negative bacilli, S. aureus, enterococci or C. difficile can contaminate the HCWs 

hands or gloves by carrying out “clean procedures” or touching intact areas of skin of 

hospitalized patients (7). 

Compliance with hand washing, however, is frequently sub optimal. This is due to many 

reasons, including: poor knowledge of staff about risks and procedures, absence of 

suitable available equipment, high staff-to-patient ratios, allergies to hand washing 

products, too long a duration approved for washing, and the time needed (8)
. 
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Healthcare workers and any person involved in patient care, should be prepared to 

correctly perform hand hygiene and at the adequate time. Certain guidelines on how to 

perform hand hygiene was determined by World Health Organization (WHO) (9)
.  

There are differences in the practice of hand washing among various HCWs while on 

duty even with guidelines by the WHO (10). The WHO recommends regular use of alcohol-

based hand rubs before or after contact with patients, after contact with body fluids, and 

before performing invasive procedure on patients (11)
.  

 It also recommends the use of soap and water when hands are obviously dirty or soiled 

or when alcohol-based hand rubs are not available. 

Correct use of hand hygiene techniques can go a long way in reducing Nosocomial 

infections, and the risk of occupational exposure to infectious diseases (12). 

The hands of doctors in dermatology ward are usually colonized with microbial 

pathogens, but compliance with hand hygiene practice recommendations is low, in spite 

of a reasonably high awareness of the importance (13). 

Hands can be cleaned by two methods, that is, hand washing and hand rubbing. Hand 

washing is carried out with soap and water (Figure 1) whereas hand rubbing is completed 

with an alcohol-based hand rub (Figure 2). Hands should be washed for a minimum of 15 

seconds so as to kill the microbes while ensuring that each one areas of the hands are 

cleaned properly. Hand rubbing is the preferred method for cleaning hands in a healthcare 

setting, it takes less time, it kills the potentially lethal germs better than a soap does, it 

doesn't dry or irritate the skin unlike soap and is more accessible than a hand washing 

sink (14). 

In view of the fact that the first and the most important part of controlling Nosocomial 

infections acquired through poor hand hygiene is increasing the level of HCWs’ 

knowledge and also because of limited awareness to this problem in our region, 

identifying the knowledge about hand hygiene practices among HCWs can be helpful (15)
. 
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Figure (1): Hand washing technique by World Health Organization 

 

Figure (2): Hand rubbing technique by World Health Organization 
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Literature Review 

In Palestine, Mu’taz, et al. performed a cross-sectional study to evaluate the 

knowledge, practice, and attitude of 200 nurses and doctors who worked in the 

main governmental and private hospitals. Hand Hygiene Questionnaire was used 

for data collection. The results reveal that the participants had a moderate 

knowledge regarding the hand hygiene. The attitude score of the respondents was 

better than the practice score. In practice score there was a significant difference 

between gender only. Older respondents had better attitudes, and governmental 

hospitals had significantly lower scores for compliance of hand hygiene and 

practice than private hospitals (16).                                                                                                                               

Another study by Amissah, et al to evaluate hand hygiene knowledge and 

practices amongst health-care workers in a teaching hospital in Ghana in 2016. 

Knowledge in hand hygiene practices was good. The main contributing factors 

preventing proper hand hygiene practices were heavy patient load, forgetfulness, 

and deficiency of water and detergent. Also, alcohol-based hand rubs support was 

low and only 5.3% had access to warm running water (17)
. 

Furthermore, a convenience sample including 209 physicians was used in a cross-

sectional design by Alamer et al in 2015. WHO questionnaire was used to assess 

the knowledge level, they found that 68% of the physicians have fair knowledge 

and 15% have good knowledge regarding hand hygiene. The lack in the 

knowledge of the respondents was on the minimum time required for alcohol-

based hand rubbing to kill the majority of the hand microbes.  Nonhuman 

resources for hand hygiene were accessible but there was lack in the lotions or 

creams that are used for moisturizing the hands to prevent hand dryness after hand 

hygiene (18)
. 

A study in 2014 in New Delhi conducted by Post Graduate Institute of Medical 

Education and Research (PGIMER), showed that the overall healthcare-

associated infections (HAI) prevalence was 8.78%. The prevalence was high in 
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intensive care unit (33.3%) followed by pediatric wards (12.5%) and surgical 

wards (10.3%) (19)
. 

In 2014 a cross-sectional study by Maheshwar et al, in a tertiary health care 

setting of Bhopal City, the knowledge and attitude regarding hand hygiene 

practices among 160 participants were studied. Significant difference among 

resident and nurses was seen regarding most common source of microbes 

responsible for HAI. A significant difference was observed in colonization due 

to jewelry and artificial nail between the participants. The attitude of the nurses 

about accurate hand hygiene practices to be followed at all times was better 

(62.5%) as compared to residents (21.3%) (20). 

In South-West Nigeria, a cross-sectional study was conducted in Lagos 

University Teaching Hospital (LUTH), Lagos, in August 2011 by Timothy and 

Okafor. Five hundred HCWs (250 doctors and 250 nurses) was   selected by 

simple random sampling. Data collection was done with a self-administered 

structured questionnaire. A total of 430 HCWs participated in the study with a 

response rate of 86%. 

83 percent of the respondents had good knowledge; 69.9% had good hand 

washing practices and 97.6% had good attitude. Hand washing practices were 

better among nurses than doctors and nurses were more likely to wash their hands 

before patient contact than doctors. Training on infection control had a significant 

positive effect on the knowledge         and hand washing practices among HCWs 

in LUTH and they have good hand washing knowledge but suboptimal practices 

especially with hand-drying (21)
. 

In addition, a cross-sectional study by Ghadmgahi, et al was done in 2010 on 135 

nurses in selected hospitals of Mashhad. The data was collected by a 

questionnaire made by the researcher assessing the participants knowledge, 

attitude and Self-Efficacy in hospital infections control. The results showed that 
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67.9% of the participants had average knowledge and 29.9% had good knowledge 

regarding infection control. They also found that 90.4% had positive attitude 

towards the expected threats of nosocomial infections, 36.2% were agreed with 

the perceived benefits of infection control, 17.2% were agreed with the perceived 

barriers of infections’ prevention and control, 74.8% had good Self-Efficacy, and 

25.2% had average Self-Efficacy. There wasn't significant relationship between 

knowledge and Self-Efficacy. In addition, there was no association between 

attitude and efficacy but there was a significant relationship between knowledge 

and gender (22)
. 

 

In Pakistan, a study conducted in 2009 by Anwar et al revealed that only 4.7% of 

the doctors washing their hands before direct contact with the patients. Only 17% 

claimed to be known of the WHO guidelines about hand hygiene. The lack of 

sinks, soap, water and disposable towel were considered as a main barrier towards 

hand hygiene adherence by majority of the participants. In general compliance of 

hand hygiene was 38.8% but it widely varied as a function of patient care activity 

(23).  

A study was conducted in 2009, by Rudrajit et al  to find out the prevalence of 

bacterial contamination in the hands of doctors in the Medicine and 

Dermatology wards of a tertiary care hospital in India,  The hands of 44 doctors 

were swabbed and cultured at entry to ward and at exit. Contamination of the 

doctors' hands at entry was 59.1% and at exit it was 90.9%. Overall, the 

predominant organism was Staphylococcus, it was 59% at entry to the ward and 

85% at exit; while coagulase-negative Staphylococcus were more prevalent at 

entry (32%) and coagulase-positive ones were more prevalent at exit (54%). 

The contamination rates within the Medicine and Dermatology wards were 

similar. The most Gram-negative organisms isolated were Enterococci (13.6%) 

, Escherichia coli (4.5%), Pseudomonas (4.5%), and Klebsiella (9%). The 
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prevalence of these organisms was more significant at exit compared with their 

numbers at entry (24)
. 

Moreover, in a study by Pessoa-silva et al ,in May 2001 ,in the neonatal  unit of 

the University of  Geneva Hospitals, Switzerland ,  an anonymous, self-

administered questionnaire based on the theory of planned behavior was 

distributed to 80 neonatal HCWs to evaluate intention to comply, attitude 

regarding hand hygiene, behavioral and subjective norm perceptions, and 

perception of difficulty to comply. The response rate was 76%. Of the 49 nurses 

and 12 physicians responding, 75% believed that they may improve their 

compliance with hand hygiene. Intention to comply was associated with 

perceived control over the difficulty to perform hand hygiene and a positive 

perception of how superiors valued hand hygiene (25)
. 

 

Methodology: 

A cross-sectional study was conducted from January to August 2020 in Dermatology 

department – Benghazi medical center. There is a total of 96 health care workers working in 

the dermatology department (77 doctors, 16 nurses, and 3 pharmacists) who provide care and 

have direct involvement in patient care. All health care workers Libyan and non-Libyan both 

sexes were included in this study. 

A total sample of 78 HCWs who were available during data collection and interested in 

participating in the study were included, all of them responded to the questionnaire. 

A self – administrated, pretested questionnaire in Arabic were used which were developed from 

the WHO hand hygiene questionnaire for health care workers. The data was collected by a 

four-part questionnaire, the first part included the demographic features of healthcare workers. 

The second part consists of 21 questions concerning knowledge about hand hygiene (fourteen 

questions "yes " or " No" and seven multiple choice questions) The third part consisted of five 

questions regarding hand hygiene practices (one " yes " and " No" and four multiple choice 

questions). The fourth part consisted of three questions regarding attitude of health care 

workers towards hand hygiene (three multiple choice questions). The questions in the third and 

fourth parts were developed by the researchers themselves. The questionnaire was given 
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personally to participants and then collected when the participants have completed. Verbal 

consent was obtained from all participants. 

The hands of 20 HCWs (11 doctors, 6 nurses, and 3 pharmacists) were swabbed 

and cultured. The collection of the samples was done randomly. The samples 

were collected by cotton swabs, moistened with sterile normal saline, from both 

hands all the fingers and tip of nails, including finger-rings). The swabs were 

immediately (less than 2 hours) inoculated on Nutrient broth. The pairs of 

inoculated Nutrient broth were incubated aerobically at 35-37ºC for 24 hours 

before culture for Blood agar, chocolate agar, MacConkey agar, Mueller-Hinton 

agar, and then examined for bacterial growth according to standard protocol. 

The bacteria then isolated by assessing colony characteristics and Gram reaction, 

and by conducting various biochemical tests.  Gram positive and -negative ones 

were identified by standard methods. The cultures were Incubated up to 72 hours 

before declaring negative for growth. The disc-diffusion method was used for 

sensitivity analysis.  

The isolates were tested for sensitivity to eleven antibiotics applied at discs these 

antibiotics are (ceftazidime, ciprofloxacin, gentamicin, imipenem, Augmentin, 

aztreonam, clindamycin, erythromycin, cefoxitin, oxacillin, vancomycin). 

   

Statistical analysis: - 

Assessments scores of knowledge level: A total score for knowledge level was 

calculated by one score was given for each correct answer while a zero score 

was given for an incorrect answer. A score of 0-50% (0-10 of 20) was 

considered poor knowledge, more than 50-70% (11-14 of 20) was moderate 

knowledge and more than 70% (15-20) was good knowledge. 

Data analysis:   

 The IBM SPSS version 22 was used to analyze the collected data that obtained from the 

questionnaires. 
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Frequency distribution table, cross tabulation, column charts, and multiple 

column charts were used to describe and compare variables.  A significance 

testing such as Chi-square test was used to examine relationships of variables; 

the level of significance was set at 5% (p< 0.05). Spearman correlation was 

used to measure the effect of knowledge on practice. Data analysis was 

performed using the Statistics Package Social Science (SPSS) program version 

18. 

Results 
 

A total sample of 78 HCWs who were available during data collection and 

interested in participating in the study were included, all of them responded to 

the questionnaire ,  giving a response rate of 100%. 

Socio-demographic characteristics details of the respondents were presented in 

Figure (3). Most of the respondents were between the ages of 25-34 (42.3%), 

followed by 29.5% of the respondents were between the ages of 45-54, and 21.8% 

of the respondents were between the ages of 35-44. The majority of the 

respondents were females (74.4%) and males were (25.6%). 83.4% of the 

respondents were doctors, 12.8% of them were nurses and 3.8% of the 

respondents were pharmacists. 

Percent of respondent's profession according to gender is shown in Figure (3). 

23.1% of males and 60.2% of females were doctors; 1.3% of males and 2.6% of 

females were pharmacists; while 1.3 of males and 11.5% of females were nurses. 
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Figure (3): Percent of respondent's profession according to gender 

 

Percent of respondents who had attended hand hygiene training according to the 

profession is shown in Figure (4). Twenty (25.6%) of the respondents had 

attended hand hygiene training, 11 (14.1%) of the respondents were doctors, and 

9 (11.5%) of the respondents were nurses; while no one of pharmacists had 

attended hand hygiene training. 
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Figure (4): Percent of respondents who had attended hand hygiene training 

according to the profession 

 

 

Assessment of the knowledge level about hand hygiene among the respondents 

is shown in Figure (5). The level of knowledge was poor among 20.5% of the 

respondents, while 61.5% of them have a moderate level of knowledge, and 

17.9% of the respondents have a good level of knowledge regarding hand 

hygiene. 
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Figure (5):  Assessment of the knowledge level about hand hygiene 
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Table (1): The comparison of knowledge level according to the respondents' 

age, gender, profession, and training on hand hygiene 

Socio- demographic 

characteristic 

Knowledge Level 

Poor Moderate Good 

No. (%) No. (%) No. (%) 

Age group in years    

25-34 6 (7.7%) 20 (25.6%) 7 (9.0%) 

35-44 3 (3.8%) 11 (14.1%) 3 (3.8%) 

45-54 7 (9.0%0 12(15.4%)  4 (5.1%) 

More than 54 0 (0%) 5 (6.4%) 0 (0%) 

Chi-square= 6.5df= 6     P= 0.3 

Gender    

Male 6 (7.7%) 13 (16.7%) 1 (1.3%) 

Female 10 (12.8%) 35 (44.9%) 13 (16.7%) 

Chi-square= 4.35       df= 2     P= 0.1 

Profession     

Doctor 14 (17.9%) 42 (53.8%) 9 (11.5%) 

Pharmacist 2 (2.6%) 0 (0%) 1 (1.3%) 

Nurse 0 (0%) 6 (7.7%) 4 (5.1%) 

Chi-square= 12.8df= 4     P= 0.01* 

training on Hand hygiene     

Yes 3 (3.8%) 10 (12.8%) 7 (9.0%) 
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No  13 (16.7%) 38 (48.7%) 7 (9.0%) 

Chi-square= 5.3df= 2    P= 0.07 

* P<0.05 is statistically significant 

 

The knowledge level was not associated with age (P=0.3), the majority of 

respondents have a moderate knowledge level of hand hygiene in different age 

groups. Also, there was no significant difference in the knowledge level between 

males and females (P=0.1); 44.9% of females and 16.7% of males have a 

moderate knowledge level of hand hygiene. According to the analysis, type of 

profession was significantly different in level of knowledge (p=0.01). All nurses 

have a moderate or good knowledge level of hand hygiene; while 2 of 3 

pharmacists have poor knowledge; the majority of doctors have a moderate or 

good knowledge level of hand hygiene. There was no significant difference in the 

knowledge level between the respondents who had received formal training in 

hand hygiene and those who had not (P=0.07). As shown in Table ( 1). 

 

Table (2): Practice hand hygiene 

Questions No. % 

How many times do you wash your hands at 

work per day? 

  

Only once 20 25.6 

Two times or more 58 74.4 

At any one time for how long do you wash 

your hands? 

  

Less than one minute 47 60.3 

About one minute or more 31 39.7 

Why do you wash your hands?   
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To prevent myself from getting an infection 14 17.9 

To prevent myself and my patients from 

getting an infection 
64 82.1 

Do you apply antiseptic hand rub to clean 

hands? 

  

Yes 64 82.1 

No 14 17.9 

How often do you use gloves?   

Always 28 35.6 

Sometimes 45 57.7 

Never 5 6.4 

 

Hand hygiene practice among the respondents summarized in Table (2). 74.4% 

of the respondents washed their hands twice or more at work per day. 60.3% of 

them spent less than one minute when washing their hands. 82.1% of the 

respondents believed that they washed their hands to prevent themselves and 

their patients from getting an infection. 82.1% of them used antiseptic hand rub 

to clean their hands. 57.7% of the respondents sometimes use gloves in works. 

Moreover; there was a weak positive correlation between knowledge of hand 

hygiene and practice (coefficient correlation; r = 0.1). 

Table (3): respondents 'attitude about hand hygiene 

 Strongly 

agree 
Agree Disagree 

Strongly 

disagree 

Hand washing should be done 

when in contact with all patients 

and patient’s fluids? 

63 

(80.8%) 

15 

(19.2%) 
- - 
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Hand washing is often not 

adhered to because of busy work 

11 

(14.1%) 

16 

(20.5%) 
34(43.6%) 

17 

(21.8%) 

Hand washing can be improved 

by administrative order and 

continuous health education 

54 

(69.2%) 
22(28.2%) 1(1.3%) 1(1.3%) 

 

80.8% of the respondents believed 'strongly agree' about the statement "Hand-

washing should be done when in contact with all patients and patient’s fluids". 

43.6% of them believed 'disagree' about the statement "Hand washing is often not 

adhered to because of busy work". 69.2% of the respondents' attitude as 'agree' 

about the statement "Hand washing can be improved by administrative order and 

continuous health education". As shown in Table (3). 

 

Results of hand swabs 

The hands of 20 HCWs (11 doctors, 6 nurses, and 3 pharmacists) were 

swabbed and cultured, and all the specimens were culture positive. Both 

Gram negative and Gram-positive bacteria was isolated. Gram negative 

organisms (65%) were significantly more prevalent than Gram positive 

organisms (35%). Cultural and biochemical characterization of bacteria isolated 

showed the presence of six species of bacteria. Among the Gram-negative 

organisms, Acinetobacter spp. was the predominant organism (45%), then 

Escherichia coli (10%), Pseudomonas aeruginosa (5%) and Klebsiella spp. 

(5%) were the main ones isolated. Among the Gram-positive organisms 

lactobacillus (20%) then staphylococcus aureus (15%). The antibiotic-

sensitivity pattern shows that all S. aureus isolates were resistant to oxacillin 

and cefoxitin (MRSA).  
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One of the Acinetobacter spp.  isolates were multidrug resistant (to 

Ciprofloxacin, Gentamicin, Ceftazidime, Augmentin, Imipenem, Aztronam) 

 

Discussion 

The included participants in the current study were assessed the knowledge, attitude and 

practice of hand hygiene. Remarkably, the recent study discovered that the knowledge and 

appropriate practice of hand hygiene was not satisfactory in the evaluation. 

The comparison of knowledge among the healthcare workers in the dermatology department 

displayed that the level of knowledge regarding hand hygiene was moderate among 61.5% of 

the respondents, while17.9% of them have a good level of knowledge, and approximately 

20.5% of the respondents have a poor level of knowledge. Parallel results have been reported 

in study of Alamer N et al (2015) (18).  

In the finding of the present study the knowledge level was not associated with age, also, there 

was no significant difference in the knowledge level between males and females. This indicates 

that, the demographic factors such as age and sex did not contribute to acquisition of knowledge 

about hand hygiene .As showed by Zakeri H et al   (2017 ), in two teaching hospitals in Mashhad 

and in agreement with the contemporary study,   about 68% of the participants had a moderate 

level of knowledge regarding hand hygiene. The score of 21% was poor and only 10.6% of the 

participants had a good knowledge score., the mean knowledge score was not associated with 

age, gender or profession (15). Meanwhile, in a study done by Fashafsheh et al (2015) in 

Palestinian hospitals no significant statistical differences were found between mean knowledge 

scores towards age, but important statistical differences were found between mean knowledge 

scores towards gender (27). 

The type of profession was significantly different in level of knowledge. Wherever, the results 

of our study showed that the people with higher education, such as pharmacist have relatively 

less knowledge about hand hygiene. On the other hand, all nurses have a moderate or good 

knowledge level of hand hygiene. In addition, the majority of doctors have a moderate or good 

knowledge level of hand. It seems that hand hygiene knowledge is considered more thoughtful 

in nursing curriculums compared to medical students. In contrast to the present findings eighty 

three percent of HCWs at the Lagos University Teaching Hospital (LUTH) have good 

knowledge of hand washing. Doctors had a non-significant better knowledge of hand washing 

than nurses. None of the doctors had poor knowledge unlike 5% of the nurses (21). 
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 Education is an important part in the training of all HCWs, especially in countries where there 

is a lack of proper and well-organized infection control programs. In our study twenty (25.6%) 

of the respondents had attended hand hygiene training, this is lower than other study by Zakeri 

H et al (2017) where 53.4% of the participants had received the formal training in hand 

washing(15).The results of another study showed that about two thirds of participants  hadn’t 

had prior courses on infection control(27) 

We found that there was no significant difference in the knowledge level between the 

respondents who had received formal training in hand hygiene and those who had not, this is 

similar to what is found by Fashafsheh et al.(27) and Zakeri H et al. (15) .While in the previous 

study done in LUTH there was a statistically significant association between attending a 

training or seminar on infection control and knowledge of hand washing(21). 

Furthermore we found that 75.6% of the respondents knew that "Hand hygiene is necessary 

even if gloves are worn ".This is in contrast to a study by Jemal S in Ethiopia (2018) where 

74.7% of the respondents didn’t  know that hand washing was obligatory even if gloves were 

worn correctly(28). In previous study, when asked if wearing gloves substitutes a hand rub, 68% 

answered correctly with “never”. 52% of the nurses knew they always have to use hand rub 

after using gloves (29). 

 

The results we obtained 73.1% of the respondents knew that "Hand rubbing with alcohol is 

more quickly in cleaning hands than washing with soap and water", and only 14.1% of them 

knew that "Hand rubbing with alcohol does not cause skin dryness more than hand washing".  

while in other study in India 61.4% agreed that hand rubbing is more rapid for hand cleansing 

than hand washing and nearly 57.7% agreed that hand rubbing does not cause skin dryness 

more than hand washing (14). A more detailed view showed that our participants have an 

exaggerated belief about side effect of hand rubbing (skin dryness). This point should be 

intended by the HCWs administrators.                                                                                               In 

the current study only 33.3% of respondents knew that the minimum time required by alcohol-

based hand rub to kill germs on hands is 20 second, this is nearly similar to study done in India 

by Modi, et al in 2017 (14). 

 

The findings of the present study showed that only 28.2% of the respondents knew that the 

germs that are present on or within the patient is the most frequent source of germs responsible 
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for health care-associated infections this is similar to study done in India (14). Additionally, 

88.5% of the respondents knew that "Hand washing immediately before a clean procedure of 

patients prevents the transmission of the microbe to the patient", this is higher than in findings 

of study done by Geberemariyam et al in Ethiopia in 2018 (46.3%) (30). 

Regarding hand hygiene practice among the participants in our study, 82.1% of them used 

antiseptic hand rub to clean their hands, while it was approximately 62.2% in previous study 

done by Geberemariyam et al in Ethiopia in 2018 (30). Hand rubbing is an important method 

for cleaning hands and care should be taken that areas between fingers, thumb, and fingertips 

are not missed. In addition, it should be noted that hand hygiene is mandatory even after 

removing gloves. The efficiency of a hand rub depends on the quantity of the alcohol-based 

antiseptic used for hand hygiene. The more the quantity, the better the hand hygiene. Because 

clostridium difficile is a very common infection in a healthcare surroundings and its spores 

cannot be killed by an alcohol-based antiseptic  so this infection can only be prevented by 

wearing gloves before examining a patient who are infected by this organism  and washing 

hands with soap and water after examination of this patient.(31) 

In our study 57.7% of the respondents sometimes use gloves in work. In contrast to previous 

study carried out by Geberemariyam et al, where 52.3% always use gloves in work (30). 

Furthermore, our results illustrated that 80.8% of the respondents  'strongly agree' that "Hand-

washing should be done when in contact with all patients and patient’s fluids" ,  43.6% of them  

'disagree' that "Hand washing is often not adhered to because of busy work" and  69.2% of the 

respondents' strongly 'agree' that "Hand washing can be improved by administrative order and 

continuous health education" , while in study of LUTH , 62.8% of HCWs agree' that "Hand-

washing should be done when in contact with all patients and patient’s fluids", and 37.9% agree 

that "Hand washing is often not adhered to because of busy work" , almost all HCWs (97.5%) 

in LUTH believed that administrative order and continuous health education can improve hand 

washing among them(21). 

According to the results of swabs that were taken from the HCWs in the dermatology 

department in BMC, We found that among the Gram negative organisms, Acinetobacter spp. 

was the predominant organism about (45%), then Escherichia coli (10%), Pseudomonas 

aeruginosa  near (5%) and Klebsiella spp. (5%) were the main ones isolated, while in other 

study done by Rudrajit et al.(2011) reveals that Enterococci (13.6%) , Escherichia coli (4.5%), 

Pseudomonas (4.5%), and Klebsiella (9%) were the most Gram-negative organisms isolated. 

(24) 
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                      ESKAPE pathogen which composed of (Enterococcus faecium, Staphylococcus 

aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and 

Enterobacter species), is a group of pathogens with a high rate of antibiotic resistance that are 

responsible for the majority of nosocomial infections(32).  Most species of the genus 

Acinetobacter are often found in soil samples, but it is almost exclusively isolated from hospital 

environments.(33)  

Staphylococcus aureus  is one of the five most common causes of hospital-acquired infections 

and is often the cause of wound infections following surgery. Each year, around 500,000 

patients in hospitals of the United States contract a staphylococcal infection, chiefly by S. 

aureus. (34)  

The recorded values of staphylococcus aureus compose in the present study were (15%) of the 

isolated organisms, this be different from a study in Geneva, Switzerland, (2004) where they 

found Staphylococcus aureus (n = 10, 2.5%) (35). Pittet D et al. (1999) found that there were 

isolates of Staphylococcus aureus (n=39, 10.5%) (36). 

During the 1960s, one group of investigators was among the first to demonstrate that although 

Staphylococcus aureus is normal flora generally residing in the anterior nares, it is rarely 

airborne, it is almost always transmitted by direct touch, and hand washing reduces its 

transmission several fold. (31). Similarly, significant transmission of nurses' antibiotic-resistant 

coagulase-negative staphylococcal flora to critically ill patients has been shown to occur after 

relatively short times (37). 

The antibiotic-sensitivity pattern in our study shows that all S. aureus isolates were oxcillin 

resistant , while in Trick et al. (2003 ) study only 3 of the 63 S. aureus isolates were methicillin 

resistant, (38 ) and in other study in Campania, southern Italy in 2006 ,found that out of the nine   

S. aureus isolated, three were methicillin-resistant. (39) 

Conclusion: 

The current study considered the first study to assess the hand hygiene knowledge in 

dermatology department - Benghazi Medical Center.  Though the HCWs have a general 

awareness about the importance of hand hygiene, they lack specific information about the 

appropriate hand hygiene appliance. The majority of the participants in the study have a 

moderate knowledge level of hand hygiene practice. There was no relationship between the 

level of knowledge and the age and sex of participants, but there was a significant different in 
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knowledge among the various type of professions. Most of the respondents never received any 

formal training about hand hygiene practices. There was a weak positive correlation between 

knowledge of hand hygiene and practice. According to results of swabs which were taken from 

hands of HCWs, the Gram-negative organisms were significantly more prevalent than Gram 

positive organisms. Cultural and biochemical characterization of bacteria isolated showed the 

presence of six species of bacteria (Acinetobacter spp., Escherichia coli, Pseudomonas 

aeruginosa, Klebsiella spp., lactobacillus, and staphylococcus aureus). Acinetobacter spp. was 

the predominant organism. The antibiotic-sensitivity pattern shows that all S. aureus isolates 

were oxacillin resistant.                                                                                                                                                                                                                                          
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