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                                                  II. Abstract  

Keeping hands clean has been considered to be a strong barrier against 

the spread of dangerous bacteria and hospital illnesses. Every hospital 

staff member has an obligation to wash their hands. 

One of the most important measures in the battle against the spread of 

dangerous germs and hospital infections is hand hygiene. It is also an 

essential infection control strategy, and any inadequate hand hygiene 

practice can raise the death and morbidity rates of patients  therefore 

healthcare personnel must increase their adherence to hand hygiene 

measures in order to reduce healthcare-associated infections and ensure 

patient safety. 

Aim: This study aims to Investigate and reach behavioral interventions 

that can improve and increase healthcare workers' compliance with hand 

hygiene regulations. This will help to raise health professionals' 

awareness of the benefits of practicing good hand hygiene, the risks 

associated with not doing so, and the routes through which infections 

spread. These actions will have a significant positive impact on patient 

outcomes, including lower rates of patient mortality and morbidity and 

protection from cross-contamination. 

Approach: This will be through reviewing significant articles and 

research studies which reported the essential behavioral interventions that 

improve hand hygiene adherence and compliance among healthcare 

workers during the last 20 years. 

Conclusion: behavioral interventions are essential for enhancing hand 

hygiene compliance among healthcare workers and a multimodal 

approach that combines education, cues, feedback, incentives, 

accessibility, self-monitoring, leadership involvement, and a supportive 

culture is most effective in addition hand hygiene habits will develop 
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more sustainably if these treatments are customized to the unique 

demands and circumstances of the healthcare environment. 

Subsequent studies must to go on investigating novel approaches and 

assessing their sustained efficacy in diverse healthcare contexts 
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                                              1.  Chapter one   

 1.1 Introduction 

Maintaining proper hand hygiene is considered to be the best barrier 

against the spread of harmful microbes and hospital infections. It is a 

responsibility of every hospital employee to practice good hand hygiene. 

The importance of hand hygiene is enormous because it aims to prevent 

infections that are directly related to patient care. The first one who proved 

the effect of hand hygiene in the reduction of post-operative infections was 

Semmelweis in 1881. (Kriari et al., 2018; Sotnikova & Fasoi, 2013;  

Staphylidis et al., 2015)  

In order to lower healthcare-associated infections and guarantee patient 

safety, healthcare staff must improve their adherence to hand hygiene 

practices. 

 In the European Union, hospital infections are estimated to result in 37,000 

deaths, with the cost of them be very high and amounting to around 5 

billion euros per year. As for the US, although there are advanced Health 

Services, about 15 million patients each year suffer from hospital 

infections. These are the third cause of death after the heart diseases and 

cancers. Finally, in the US, 2,000,000 hospital infections result in 99,000 

deaths at about $ 20 billion per year. (HCDCP, 2019)  

The World Health Organization (WHO) in the international campaign of 

"SAVE LIVES: Clean your hands," puts hand hygiene as the foundation 

stone for the prevention and control of health-related infections, as "it is 

the simplest and an effective measure of prevention "of these infections. ( 

Astrinaki et al, 2016) 

Hand Hygiene is the most important measure to prevent the spread of 

pathogenic microorganisms and hospital infections, being the cornerstone 
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of infection control programs. (Chun & Kim, 2018; Goldberg, 2017; 

Klymenko & Kampf, 2015) 

The importance of its implementation is undoubted and the ways of its 

proper implementation are known to all health professionals.  

Researches have shown that this practice alone is able to greatly reduce 

hospital infections. Finally, hand hygiene, apart from being one of the 

strongest preventive measures, has low implementation costs and its 

effectiveness is well documented. ( HCDCP, 2019;  Mu’taz et al., 2016; 

Yawson & Hesse, 2013; Kousouli et al., 2016) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
7 

1.2. The study Problem: 

Hand hygiene is one of the most crucial steps in the fight against the spread 

of harmful bacteria and hospital infections, and it is a vital infection control 

measure and any unsatisfactory practicing hand hygiene procedure can 

lead to increased mortality and morbidity rates of patients.  
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1.3. The importance of studying: 

Explore and reach to behavioral interventions that can enhance and 

increase healthcare workers' adherence to and compliance with hand 

hygiene regulations is very important to improve  the awareness of health 

professionals the importance of practicing proper hand hygiene, the 

adverse effects of not doing so, and the channels through which infections 

spread which will have a great reflection on improving patients health, 

decreasing  the mortality and morbidity rates of the patients and protecting 

the patients and health workers from cross infection. 
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       1.4. Objectives of the study: 

 

1- Explore different effective behavioral strategies to improve 

healthcare personnel' adherence to hand hygiene. 

2- Elaborate on awareness of healthcare workers about hand 

hygiene significance.  

3- Assess the needs for training of health workers on hand hygiene 

procedures   . 

4- Explore different determinants among healthcare personnel 

regarding hand hygiene. 
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1.5. Study hypotheses and questions: 

Study hypothesis:  

Exploring and implementation of some behavioral interventions will 

improve hand hygiene adherence and compliance among healthcare 

workers. 

Study Question: 

 Does following and implementation of some behavioral interventions 

improve hand hygiene adherence and compliance among healthcare 

workers? 
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1.6. Study Approach: 

Reviewing important articles and research studies which reported the 

important behavioral interventions that enhance hand hygiene adherence 

and compliance among healthcare workers during the last 20 years. 
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Chapter Two: 

Review of literature: 

 

2.1. Hand hygiene overview: 

Hand hygiene (HH) practice is regarded as a fundamental measure in 

the prevention and control of healthcare-associated infections and 

antimicrobial-resistant pathogens (Allegranzi & Pittet, 2009; Pierce et 

al., 2020, cited in Al-Maani et al., 2022).  

Hand hygiene best practices involve washing hands at the appropriate 

moments and using the correct techniques. (WHO, 2009, cited in Douno 

et al., 2023).  

Further than 100 years of evidence convincingly shows that handwashing 

decreases the risk of infection (Cannon & Davis, 2005 cited in Lhakhang 

et al., 2015) 

Hand hygiene is the process of cleaning one’s hands to prevent the spread 

of infectious diseases.  

Nevertheless, only 31% of men and 65% of women wash their hands after 

using a public restroom (Judah et al., 2009 cited in Lhakhang et al., 

2015).  

Numerous studies have stated unacceptable hand hygiene practices and 

difficulties  in continuing  healthcare workers’ (HCWs) compliance levels 

(Clancy et al., 2021; Gon et al., 2020, cited in Al-Maani et al., 2022)    

According to the World Health Organization (WHO), “the burden of 

healthcare-associated infections (HCAIs) worldwide is very high in terms 

of morbidity, mortality, extracosts, and other outcome indicators” (WHO, 

2011, quoted in Douno et al., 2023) 
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Young adults are considerably less likely to wash their hands.(Vujcic et al., 

2012 cited in Lhakhang et al., 2015).  

 In spite of this, research on hand hygiene noncompliance in this age range 

is limited. (Mariwah et al., 2012 cited in Lhakhang et al., 2015)..  

 

Health practitioners must understand the significance of maintaining good 

hand hygiene and the consequences of failing to do so. Additionally, 

understanding the pathogenic microorganisms' modes of transmission and 

the microbes that cause the diseases is important . Maintaining good hand 

hygiene is essential, and healthcare providers must to be knowledgeable 

about wide range of hand hygiene. It is important to remember that 

everyone in administrative roles in hospitals has an obligation to follow 

and adhere to the hand hygiene rules (Alefragkis et al., 2019). 

2.2. health care-associated infections: 

Infections that people get while undergoing treatment for other disorders 

at a medical facility are known as health care-associated infections. 

Health care-associated infections are infections that patients get when they 

are receiving medical care in a hospital or another facility. They were not 

present or incubating at the time of admission. 

Health care–associated infections (HCAIs), formerly referred to as 

nosocomial infections, are infections that are acquired within any health 

care setting. This includes inpatient and outpatient areas, radiology 

departments (RD), and emergency departments (ED). (Hefzy et al., 2015 

Cited in Ilyas et al., 2019) 

Recently, there has been a notable rise in morbidity and mortality linked to 

health care–associated infections (HCAIs) globally, making them a top 

priority on the World Health Organization (WHO) agenda. HCAIs are the 
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fourth major cause of disease in developed countries. (Guggenbichler et 

al., 2011 Cited in Ilyas et al., 2019)  

There are several Types of health care-associated infections such as:  

 Surgical Site Infections: Infections taking place at the site of a 

surgical procedure. 

 Catheter-Associated Urinary Tract Infections: Urinary tract 

Infections because of catheter presence. 

 Central Line-Associated Bloodstream Infections: Infections that 

happen when bacteria enter the bloodstream via a central line. 

 Ventilator-Associated Events: Infections that develop in patients 

who are on mechanical ventilation. 

 Clostridium difficile Infections: Infections produced by the 

bacterium Clostridium difficile, causing severe diarrhea and colitis. 

 

 In a study of Magill et al. (2014) they concluded that that public health 

observation and prevention activities should continue to address C. difficile 

infections. As infections linked to medical devices and procedures decline, 

consideration should be given to increasing surveillance and prevention 

activities to include other health care–associated infections. 

It’s caused by Pathogens such as bacteria, viruses, fungi, and other 

microorganisms and the transmission of these Pathogens as Spread can 

occur through many routes such as direct contact, contaminated equipment, 

or surfaces 

Also there are some risk Factors such as Invasive Procedures for example 

surgeries, catheter insertions, and mechanical ventilation, also 

Compromised Immune System: Patients with weakened immune systems 

or chronic conditions are at higher risk. In addition to prolonged hospital 

stays increase the probability of health care-associated infections and in the 
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same time overuse or inappropriate use of antibiotics can produce 

antibiotic-resistant bacteria. 

Some procedures are strongly recommended to decrease health care-

associated infections such as: 

 Hand Hygiene: Regular and thorough hand washing by healthcare 

workers and patients. 

 Sterilization and Disinfection: Proper cleaning, disinfection and 

sterilization of medical equipment and environments. 

 Using antibiotics carefully to prevent resistance. 

 Infection Control Protocols: Adherence to protocols for infection 

control, such as using personal protective equipment (PPE) and 

isolation measures and other infection control measures. 

Health care–associated infections (HCAIs) represent a significant and 

overlooked threat in hospitals. To prevent these infections, it is strongly 

recommended to strictly follow disinfection protocols and infection 

prevention measures. (Ilyas et al., 2019) 

Direct observation and feedback led to improved adherence to hand-

hygiene practices among doctors and nurses, which was linked to a 

reduction in health care–associated infections. However, additional 

research is required to assess the extent to which hand hygiene contributes 

to lowering these infections. (Ojanperä et al., 2020) 

Hospitals that have been involved in an infection control network for an 

extended period reduced rates of major health care-associated infections 

by about 50%, cut costs, and saved lives. (Anderson et al., 2011) 

Health care-associated infections can cause extended hospital stays, 

increase   medical costs, and more mortality rates. Therefor reducing health 
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care-associated infections is essential for improving overall patient safety 

and quality of care. 

According to Hefzy's et al. (2015) study in developing countries, the risk 

of HCAIs is significantly higher, with a ratio of 20:1 compared to 

developed nations. (Hefzy et al., 2015 Cited in Ilyas et al., 2019). 

It was once thought that health care–associated infections (HCAIs) 

occurred only in inpatient hospital settings, where patients initially interact 

with the health care system while acutely ill. However, recent outbreaks 

have revealed that a substantial number of HCAIs also occur in outpatient 

settings.  (Hefzy et al., 2015 cited in Ilyas et al., 2019). 

It is very important for Ongoing monitoring of infection rates and sources 

to recognize and identify outbreaks.in addition to reporting certain HAIs to 

public health authorities by hospitals and healthcare facilities are required 

for tracking and improvement. 

Effective and professional infection control techniques, careful 

monitoring, and continual education and training for medical personnel are 

all necessary in the fight against healthcare-associated infections  
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4.1. Conclusions: 

1-For the purpose of lowering healthcare-associated infections and 

guaranteeing patient safety, healthcare personnel must adhere to hand 

hygiene protocols. 

2- Behavioral interventions are essential for enhancing hand hygiene 

compliance among healthcare workers. 

3- A multimodal approach that combines education, cues, feedback, 

incentives, accessibility, self-monitoring, leadership involvement, and a 

supportive culture is most effective. 

4- Hand hygiene habits will develop more sustainably and with better 

results if these usages are customized to the unique demands and 

circumstances of the healthcare environment. 

5- It is very important to select the appropriate interventions for individuals 

and institutions with different cultures, environments and financial 

capabilities to ensure continued   hand hygiene compliance. 

6- Subsequent studies must to go on investigating novel approaches and 

assessing their sustained efficacy in diverse healthcare contexts. 
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4.2. Recommendations: 

1- Implementation of multimodal approach that combines various 

interventions such as  education, cues, feedback, incentives, accessibility, 

self-monitoring, leadership involvement, and a supportive culture to 

increase hand hygiene compliance among health workers. 

2- Identifying, addressing and solving any barriers and obstacles that can 

negatively affect hand hygiene compliance. 

3- Proper selection of suitable interventions that may have greater impact 

on certain individuals according to their surrounding environment, 

cultural background of the individuals and financial capabilities of health 

institutions.   

4- Regular evaluation and assessment of hand hygiene compliance among 

health care workers to assure their continual adherence to hand hygiene 

and practicing it by a correct procedures. 

5- In case of any negligence or non-compliance with hand hygiene among 

the workers, the reasons for this must be identified, any obstacles must be 

overcome, or used behavioral interventions strategy for this institution 

must be checked, reassessed, adjusted, modified or even changed if 

necessary. 

6- Future studies and researches is recommended for examining new 

approaches and evaluating their continued effectiveness in different 

healthcare environment. 

 

 

 



 
19 

References 

5.1. Foreign references: 

Aboumater_H, Ristaino_H, Davis_RO, Thompson_CB, Maragakis_L, 

Cosgrove_S, et al. (2012) Infection prevention promotion 

program based on the PRECEDE model: Improving hand 

hygiene behaviors among healthcare personnel. Infection Control 

& Hospital Epidemiology , 33(2), 144-51. 

Abrampah N.M., Montgomery M., Baller A., Ndivo F., Gasasira A., 

Cooper C., Frescas R., Gordon B., Syed S.B. (2017) Improving 

water, sanitation and hygiene in health-care facilities, 

Liberia. Bull. World Health Organ, 95, 526. Cited in Tantum LK, 

Gilstad JR, Bolay FK, Horng LM, Simpson AD, Letizia AG, 

Styczynski AR, Luby SP, Arthur RF. (2021)  Barriers and 

Opportunities for Sustainable Hand Hygiene Interventions in 

Rural Liberian Hospitals. Int J Environ Res Public Health., 

18(16), 8588.  

Acquarulo BA, Sullivan L, Gentile AL, Boyce JM, Martinello RA. 

(2019)  Mixed-methods analysis of glove use as a barrier to hand 

hygiene. Infection Control & Hospital Epidemiology,  40(1), 

103-105.  

Adams_K, Heath_D, Sood_G, Grubb_L, Bauernfiend_J, Reuland_C. 

(2013) Positive reinforcement to create and sustain a culture 

change in hand hygiene practices in a tertiary care academic 

facility.American Journal of Infection Control, 41(6 Suppl 1), 

S95. 

 Alefragkis D., Alikari V. and Kelesi M. (2019) The importance of hand 

hygiene in health care settings Dimitrios Alefragkis. International 

Journal of Midwifery and Nursing Practice, 2(1),  102-105 



 
20 

Allegranzi, B., Gayet-Ageron, A., Damani, N., Bengaly, L., McLaws, M. 

L., Moro, M. L. & et al. (2013). Global implementation of 

WHO’s multimodal strategy for improvement of hand hygiene: A 

quasi-experimental study. The Lancet Infectious Diseases, 13, 

843-851. https://doi.org/10.1016/S1473-3099(13)70163-4 Cited 

in Al-Maani, A., Al Wahaibi, A., Al-Zadjali, N., Al-Sooti, J., 

AlHinai, M., Al Badawi, A., Al Saidi, A., AlZadjali, N., 

Elshoubary, W., Al-Harthi, K., & Al-Abri, S. (2022). The impact 

of the hand hygiene role model project on improving healthcare 

workers’ compliance: A quasi-experimental observational study. 

Journal of Infection and Public Health, 15(3), 324-330. 

Allegranzi B, Nejad SB, Combescure C, Graafmans W, Attar H, 

Donaldson L, et al. (2011)  Burden of endemic health-care-

associated infection in developing countries: Systematic review 

and meta-analysis. Lancet, 377(9761), 228–41. doi: 

10.1016/S0140-6736(10)61458-4 . Cited in Douno M, Rocha C, 

Borchert M, Nabe I, Müller SA. (2023) Qualitative assessment of 

hand hygiene knowledge, attitudes and practices among 

healthcare workers prior to the implementation of the WHO 

Hand Hygiene Improvement Strategy at Faranah Regional 

Hospital, Guinea. PLOS Glob Public Health, 3(2), e0001581. doi: 

10.1371/journal.pgph.0001581. PMID: 36963021; PMCID: 

PMC10021640. 

Allegranzi B, Pittet D. (2009) Role of hand hygiene in healthcare-

associated infection prevention. J Hosp Infect, 73(4), P305–15. 

doi: 10.1016/j.jhin.2009.04.019.  Cited in Douno M, Rocha C, 

Borchert M, Nabe I, Müller SA. (2023)  Qualitative assessment 

of hand hygiene knowledge, attitudes and practices among 



 
21 

healthcare workers prior to the implementation of the WHO 

Hand Hygiene Improvement Strategy at Faranah Regional 

Hospital, Guinea. PLOS Glob Public Health, 3(2), e0001581. doi: 

10.1371/journal.pgph.0001581. PMID: 36963021; PMCID: 

PMC10021640. 

Allegranzi B, Pittet D. (2009) Role of hand hygiene in healthcare-

associated infection prevention. J Hosp Infect, 73 ,  305-315. Cited 

in Al-Maani, A., Al Wahaibi, A., Al-Zadjali, N., Al-Sooti, J., 

AlHinai, M., Al Badawi, A., Al Saidi, A., AlZadjali, N., 

Elshoubary, W., Al-Harthi, K., & Al-Abri, S. (2022). The impact 

of the hand hygiene role model project on improving healthcare 

workers’ compliance: A quasi-experimental observational study. 

Journal of Infection and Public Health, 15(3), 324-330. 

Al-Maani, A., Al Wahaibi, A., Al-Zadjali, N., Al-Sooti, J., AlHinai, M., 

Al Badawi, A., Al Saidi, A., AlZadjali, N., Elshoubary, W., Al-

Harthi, K., & Al-Abri, S. (2022). The impact of the hand hygiene 

role model project on improving healthcare workers’ compliance: 

A quasi-experimental observational study. Journal of Infection 

and Public Health, 15(3), 324-330. 

Al Sawafi KM. (2021) Examining the Importance of Hand Hygiene 

Policy and Patient Safety Culture on Improving Healthcare 

Workers' Adherence to Hand Hygiene Practice in Critical Care 

Settings in the Sultanate of Oman: A Scoping Review. Cureus, 

;13(11), e19773. doi: 10.7759/cureus.19773. PMID: 34950551; 

PMCID: PMC8687176. 

Al-Tawfiq_JA, Abed_MS, Al-Yami_N, Birrer_RB. (2013) Promoting 

and sustaining a hospital-wide, multifaceted hand hygiene 



 
22 

program resulted in significant reduction in health careassociated 

infections. American Journal of Infection Control, 41(6), 482-6. 

Anderson DJ, Miller BA, Chen LF, Adcock LH, Cook E, Cromer AL, 

Louis S, Thacker PA 2nd, Sexton DJ. (2011) The network 

approach for prevention of healthcare-associated infections: long-

term effect of participation in the Duke Infection Control 

Outreach Network. Infect Control Hosp Epidemiol, 32(4), 315-

22. doi: 10.1086/658940. PMID: 21460482. 

Armellino_D, Hussain_E, Schilling_ME, Senicola_W, Eichorn_A, 

Dlugacz_Y, et al. (2012) Using high-technology to enforce low 

technology safety measures: The use of third-party  remote 

video auditing and real-time feedback in healthcare. 

ClinicalInfectious Diseases, 54(1), 1-7. 

Armellino_D, Trivedi_M, Law_I, Singh_N, Schilling_ME, Hussain_E, 

et al. (2013) Replicating changes in hand hygiene in a surgical 

intensive care unit with remote video auditing and feedback. 

American Journal of Infection Control, 41(10), 925-7. 

Assanasen_S, Edmond_M, Bearman_G. (2008)  Impact of 2 diCerent 

levels of performance feedback on compliance with infection 

control process measures in 2 intensive care units. American 

Journal of Infection Control, 36(6), 407-13. 

Astrinaki E, Messaritaki A, Mourtou E, Niakas D. (2016) Compliance 

with guidelines for hand hygiene at a Greek university hospital. 

Archives of Hellenic Medicine, 33(5), 639-644  

Ataiyero Y., Dyson J., Graham M. (2019)  Barriers to hand hygiene 

practices among health care workers in sub-Saharan African 

countries: A narrative review. Am. J. Infect. Control, 47, 565–

573. doi: 10.1016/j.ajic.2018.09.014.  Cited in Tantum LK, 



 
23 

Gilstad JR, Bolay FK, Horng LM, Simpson AD, Letizia AG, 

Styczynski AR, Luby SP, Arthur RF. (2021) Barriers and 

Opportunities for Sustainable Hand Hygiene Interventions in 

Rural Liberian Hospitals. Int J Environ Res Public Health., 

18(16), 8588. doi: 10.3390/ijerph18168588. PMID: 34444337; 

PMCID: PMC8391939. 

Azjen_I. (1991) The theory of planned behavior. Organisational 

Behavior and Human Decision Processes, 50, 179-211. 

Badia_JM, Casey_AL, Petrosillo_N, Hudson_PM, Mitchell_SA, 

Crosby_C. (2017) Impact of surgical site infection on healthcare 

costs and patient outcomes: a systematic review in six European 

countries. Journal of Hospital Infection, 96(1), 1-15. 

Ballini_L, Bero_L, Eccles_MP, Grimshaw_J, Gruen_RL, Lewin_S, et al. 

(2010) Cochrane ECective Practice and Organisation of Care 

Group. About The Cochrane Collaboration (Cochrane Review 

Groups (CRGs)) , Vol. Issue 3, issue Art. No.: EPOC. 

Bargh_JA. (1992) The ecology of automaticity: toward establishing the 

conditions needed to produce automatic processing eCects. 

American Journal of Psychology, 105(2), 181-99. 

Barnett_T, Sodek_J, Narasimhan_A, Barnett_J, Wheeler_C, 

Schreier_W, et al.(2013)  A successful multifaceted strategy to 

improve hand hygiene compliance rates at a major teaching 

institution. American Journal of Infection Control, 41(6 Suppl 1), 

S11- S12. 

Barrera_L, Zingg_W, Mendez_F, Pittet_D. (2011) ECectiveness of a 

hand hygiene promotion strategy using alcohol-based handrub in 

6 intensive care units in Colombia. American Journal of Infection 

Control, 39(8), 633-9. 



 
24 

Barrow_B, Mehler_P, Price_C. (2009) A communications campaign 

designed to improve hand hygiene compliance and reduce 

infection rates. Journal of Communication in Healthcare, 2(1), 

61-77. 

Bellis_K. (2006) Hand hygiene compliance in a Victorian multi-centred 

study. Infection Control Association Fourth Biennial Conference 

2006? The Key to Success 20-22 September 2006, Sydney, 

Australia.. Australian Infection Control, 11(Part 4), 141. 

Bittner_MJ, Rich_EC, Turner_PD, Arnold_WH_Jr. (2002) Limited 

impact of sustained simple feedback based on soap and paper 

towel consumption on the frequency of hand washing in an adult 

intensive care unit. Infection Control & Hospital Epidemiology, 

23(3), 120-6. 

Boyce JM. (2021) Hand Hygiene, an Update. Infect Dis Clin North Am. , 

35(3), 553-573. doi: 10.1016/j.idc.2021.04.003. PMID: 

34362534. 

Boyce JM. (2013) Update on hand hygiene. American Journal of 

Infection Control, 41, 94-S96  

Brewster_L, Tarrant_C, Dixon-Woods_M. (2016)  Qualitative study of 

views and experiences of performance management for 

healthcare-associated infections. Journal of Hospital Infection, 

94(1), 41-7. 

Canadian Nosocomial Infection Surveillance Program. (2015) 

Antimicrobial Resistant Organisms Surveillance Summary 

Report from January 1, 2009 to December 31, 2014. Public 

Health Agency of Canada , www.healthycanadians.gc.ca/ 

publications/drugs-products-medicaments-produits/ 



 
25 

antimicrobial-summary-sommaire-antimicrobien/indexeng. 

php#s3 2015 (accessed 10th July 2017). 

Cannon MJ, Davis KF. (2005) Washing our hands of the congenital 

cytomegalovirus disease epidemic. BMC Public Health, 5, 70. 

doi: 10.1186/1471-2458-5-70. Cited in Lhakhang P, Lippke S, 

Knoll N, Schwarzer R. (2015) Evaluating brief motivational and 

self-regulatory hand hygiene interventions: a cross-over 

longitudinal design. BMC Public Health, 15, 79. doi: 

10.1186/s12889-015-1453-7. PMID: 25649150; PMCID: 

PMC4323073. 

Centers for Disease Control. (2016) National and State Healthcare 

Associated Infections Progress Report. www.cdc.gov/HAI/pdfs/ 

progress-report/hai-progress-report.pdf 2016 (accessed 10th July 

2017). 

Chan_BP, Homa_K, Kirkland_KB. (2013)  ECect of varying the number 

and location of alcohol-based hand rub dispensers on usage in a 

general inpatient medical unit. Infection Control & Hospital 

Epidemiology, 34(9), 987-9. 

Chen_YC, Sheng_WH, Wang_JT, S.Chang_ST, Lin_HC, Tien_KL, et 

al. (2011)  ECectiveness and limitations of hand hygiene 

promotion on decreasing healthcare-associated infections. PLoS 

ONE, 6(11), e27163. 

Christiaens_G, Barbier_C, Mitsers_J, Warnotte_J, De_Mol_P, 

BouCioux_C. (2009) Hand hygiene: first measure to control 

nosocomial infections [Hygiène des mains: première mesure pour 

la maîtrise des infections nosocomiales]. Revue Medicale de 

Liege, 61(1), 31-6. 



 
26 

Chudleigh_JH, Gould_DJ, Grol_R, Moralejo_D. (2004) Interventions to 

improve hand hygiene compliance in patient care. Cochrane 

Database of Systematic Reviews, Issue 3. [DOI: 

10.1002/14651858.CD005186] 

Chun JY, Kim HB. (2018)  Hand hygiene. Korean Medical Association,  

61(1), 13-20.  

Ciofi degli Atti M, E Tozzi A, Ciliento G, Pomponi M, Rinaldi S, 

Raponi M.(2011)  Healthcare workers’ and parents’ perceptions 

of measures for improving adherence to hand hygiene. BMC 

Public Health, 11, 466. doi: 10.1186/1471-2458-11-466. Cited in 

Lhakhang P, Lippke S, Knoll N, Schwarzer R. (2015) Evaluating 

brief motivational and self-regulatory hand hygiene 

interventions: a cross-over longitudinal design. BMC Public 

Health, 15, 79. doi: 10.1186/s12889-015-1453-7. PMID: 

25649150; PMCID: PMC4323073. 

Clancy, C., Delungahawatta, T., & Dunne, C. P. (2021). Hand hygiene-

related clinical trials reported between 2014 and 2020: A 

comprehensive systematic review. Journal of Hospital Infection, 

111, 6-26. https://doi.org/10.1016/j.jhin.2021.03.007 Cited in Al-

Maani, A., Al Wahaibi, A., Al-Zadjali, N., Al-Sooti, J., AlHinai, 

M., Al Badawi, A., Al Saidi, A., AlZadjali, N., Elshoubary, W., Al-

Harthi, K., & Al-Abri, S. (2022). The impact of the hand hygiene 

role model project on improving healthcare workers’ compliance: 

A quasi-experimental observational study. Journal of Infection and 

Public Health, 15(3), 324-330. 

Colombo_C, Giger_H, Grote_J, Deplazes_C, Pletscher_W, Luthi_R, et 

al.  (2002) Impact of teaching interventions on nurse compliance 



 
27 

with hand disinfection. Journal of Hospital Infection, 51(1), 69-

72. 

Conly_JM, Hill_S, Ross_J, Lertzman_J, Louie_TJ. (1989) Hand washing 

practices in an intensive care unit: the effects of an educational 

program and its relationship to infection rates. American Journal 

of Infection Control, 17(6), 330-9. 

Conrad_A, Kaier_K, Frank_U, Dettenkofer_M. (2010) Are short 

training sessions on hand hygiene effective in preventing 

hospitalacquired MRSA? A time-series analysis. American 

Journal of Infection Control, 38(7), 559-61. 

Creel_P. (2014) Deployment of an automated hand-hygiene compliance 

monitoring system in an additional nursing unit yields faster 

success. American Journal Infection Control, 42(6 Suppl 1), 

S129-S130. 

Crews_JD, Whaley_E, Syblik_D, Starke_J. (2013) Sustained 

improvement in hand hygiene at a children's hospital. Infection 

Control & Hospital Epidemiology, 34(7), 751-3. 

Derde_LP, Cooper_BS, Goossens_H, Malhotra-Kumar_S, 

Willems_RJL, Gniadkowski_M, et al. (2014) Interventions to 

reduce colonisation and transmission of anti-microbial resistant 

bacteria in intensive care units: an interrupted time series study and 

cluster randomized trial. Lancet, 14(1), 31-9. 

Diegel-Vacek_L, Ryan_C. (2016) Promoting hand hygiene with a 

lighting prompt. HERD, 10(1), 65-75. 

Donnellan_RA, Ludher_J, Brydon_M. (2011) A novel approach to 

auditing the compliance of hand hygiene and staff  behaviour 

change. Healthcare Infection, 16(2):55-60. 



 
28 

Donowitz_LG. (1986) Failure of the overgown to prevent nosocomial 

infection in a pediatric intensive care unit. Pediatrics, 77(1),35-8. 

Dos Santos_RP, Jacoby_T, Machado_DP, Lisboa_T, Gastal_SL, 

Nagel_FM, et al.(2011)  Hand hygiene, and not ertapenem use, 

contributed to reduction of carbapenem-resistant Pseudomonas 

aeruginosa rates. Infection Control & Hospital Epidemiology, 

32(6), 584-90. 

Douno M, Rocha C, Borchert M, Nabe I, Müller SA. (2023) Qualitative 

assessment of hand hygiene knowledge, attitudes and practices 

among healthcare workers prior to the implementation of the 

WHO Hand Hygiene Improvement Strategy at Faranah Regional 

Hospital, Guinea. PLOS Glob Public Health, 3(2), e0001581. doi: 

10.1371/journal.pgph.0001581. PMID: 36963021; PMCID: 

PMC10021640. 

Duerink_DO, Farida_H, Nagelkirke_NJ, Wahyono_H, Keuter_M, 

Lestari_EM, et al. (2006) Preventing nosocomial infections: 

improving compliance with standard precautions in an 

Indonesian teaching hospital. Journal of Hospital Infection, 

64(1), 36-43. 

Effective_Practice, Organisation of Care_(EPOC).( 2013)  Data 

extraction and management. EPOC Resources for review authors. 

Oslo: Norwegian Knowledge Centre for the Health Services.  

Effective_Practice, Organisation of Care_(EPOC). (2013) EPOC 

worksheets for preparing a Summary of Findings (SoF) table 

using GRADE. EPOC Resources for review authors. Oslo: 

Norwegian Knowledge Centre for the Health Services. Available 

at: epoc.cochrane.org/epoc-specific-resources-review-authors 

2013. 



 
29 

Effective_Practice, Organisation of Care_(EPOC).(2014)  How to 

develop a search strategy. EPOC Resources for review authors. 

Oslo: Norwegian Knowledge Centre for the Health Services. 

2014. 

Effective_Practice, Organisation of Care_(EPOC). (2015) Suggested 

risk of bias criteria for EPOC reviews. EPOC Resources for 

review authors. Oslo: Norwegian Knowledge Centre for the 

Health Services. Available at: epoc.cochrane.org/epoc-

specificresources- review-authors 2015. 

Effective_Practice, Organisation of Care_(EPOC). (2013) What study 

designs should be included in an EPOC review?. EPOC 

Resources for review authors. Oslo: Norwegian Knowledge 

Centre for the Health Services. Available at: epoc.cochrane.org/ 

epoc-specific-resources-review-authors 2013. 

Eldridge_NE, Woods_SS, Bonello_RS, Clutter_K, Ellingson_L, 

Harris_MA, et al. (2006) Using the six sigma process to 

implement the Centers for Disease Control and Prevention 

Guideline for Hand Hygiene in 4 intensive care units. Journal of 

General Internal Medicine, 21(Supplement 2), S35-S42. 

EPOC. (2015)  EPOC Taxonomy. epoc.cochrane.org/epoc-taxonomy 

2015. 

Etchells_E, Koo_M, Daneman_N, McDonald_A, Baker_M, Matlow_A, 

et al. (2012) Comparative economic analysis of patient safety 

improvement strategies in acute care: a systematic review. BMJ 

Quality and Safety, 21(6), 448-56. 

European Centre for Disease Prevention and Control (ECDC) (2013) 

Point Prevalence Survey of Healthcare Associated Infections and 



 
30 

Antimicrobial Use in European Acute Care Hospitals 2011-2012. 

Stockholm: ECDC, 2013. 

Fisher_D, Tambyah_PA, Lin_RT, Jureen_R, Cook_AR, Lim_A, et al. 

(2013) Sustained meticillin-resistant Staphylococcus aureus 

control in a hyper-endemic tertiary acute care hospital with 

infrastructure challenges in Singapore. Journal of Hospital 

Infection, 85(2), 141-8. 

Fisher_DA, Seetoh_T, Oh May-Lin_H, Viswanathan_S, Toh_Y, 

Yin_WC, et al. (2013) automated measures of hand hygiene 

compliance among healthcare workers using ultrasound: 

validation and a randomized controlled trial. Infection Control & 

Hospital Epidemiology, 34(9), 919-28. 

Freeth_D, Sandall_J, Allan_T, Warburton_F, Berridge_EJ, 

Mackintosh_N, et al. (2012) a methodological study to compare 

survey-based and observation-based evaluations of organisational 

and safety culture and then compare both approaches with 

markers of the quality of health care. National Institute of Health 

Assessment Technology Programme 2012: 

www.ncbi.nlm.nih.gov/books/NBK97262/pdf/ 

Bookshelf_NBK97262.pdf 2012 (accessed 10th July 2017). 

Fuller_C, Michie_S, Savage_J, McAteer_J, Besser_S, Charlett_A, et al. 

(2012) The Feedback Intervention Trial (FIT)--improving hand-

hygiene compliance in UK healthcare workers: a stepped wedge 

cluster randomised controlled trial. PLoS ONE [Electronic 

Resource], 7(10), e41617. 

Giannitsioti_E, Athanasia_S, Antoniadou_A, Fytrou_H, Athanassiou_K, 

Bourvani_P, et al. (2009) Does a bed rail system of alcohol-based 

handrub antiseptic improve compliance of health workers with 



 
31 

hand hygiene?. American Journal of Infection Control, 37(2), 

160-3. 

Giuffré C, Kilpatrick C. (2016) Chapter 10 Hand hygiene. International 

Federation of Infection Control, IFIC Basic Concepts of Infection 

Control, 3rd edition, 1-13.  

Golan_Y, Doron_S, GriCin_J, El_Gamal_H, Tanios_M, Blunt_K, et 

al.(2006)  The impact of gown-use requirement on hand hygiene 

compliance. Clinics in Infectious Diseases, 42(3), 370-6. 

Goldberg JL. (2017) Guideline implementation: hand hygiene. Aorn 

Journal, 105(2), 203-212.  

Gon, G., de Barra, M., Dansero, L., Nash, S., & Campbell, O. M. R. 

(2020). Birth attendants’ hand hygiene compliance in healthcare 

facilities in low and middle-income countries: A systematic 

review. BMC Health Services Research, 20, 1116. 

https://doi.org/10.1186/s12913-020-05925-9 Cited in Al-Maani, 

A., Al Wahaibi, A., Al-Zadjali, N., Al-Sooti, J., AlHinai, M., Al 

Badawi, A., Al Saidi, A., AlZadjali, N., Elshoubary, W., Al-

Harthi, K., & Al-Abri, S. (2022). The impact of the hand hygiene 

role model project on improving healthcare workers’ compliance: 

A quasi-experimental observational study. Journal of Infection 

and Public Health, 15(3), 324-330. 

Gould DJ, Moralejo D, Drey N, Chudleigh JH, Taljaard M. (2017) 

Interventions to improve hand hygiene compliance in patient 

care. Cochrane Database Syst Rev., 9(9), CD005186. doi: 

10.1002/14651858.CD005186.pub4. PMID: 28862335; PMCID: 

PMC6483670. 

Gould_D, Chudleigh_JH, Moralejo_D, Drey_N. (2007) Interventions to 

improve hand hygiene compliance in patient care. Cochrane 



 
32 

Database of Systematic Reviews, Issue 2. [DOI: 

10.1002/14651858.CD005186.pub2] 

Gould_DJ, Chamberlain_A. (1997) The use of a ward-based educational 

teaching package to enhance nurses’ compliance with infection 

control procedures. Journal of Clinical Nursing, 6(1), 55–67. 

Gould_DJ, Creedon_S, Jeanes_A, Drey_NS, Chudleigh_J, Moralejo_D. 

(2017) The Hawthorne and avoidance eCects in hand hygiene 

practice and research: a methodological reconsideration. Journal 

of Hospital Infection, 95(2), 169-74. 

Gould_DJ, Moralejo_D, Drey_N, Chudleigh_JH. (2017) Interventions to 

improve hand hygiene compliance in patient care.. Cochrane 

Database of Systematic Reviews, Issue 9 Art. No.: CD005186. 

[DOI: 10.1002/14651858.CD005186.pub3] 

Gould DJ, Moralejo D, Drey N, Chudleigh JH, Taljaard M. (2017)  

Interventions to improve hand hygiene compliance in patient 

care. Cochrane Database Syst Rev., 9(9), CD005186. doi: 

10.1002/14651858.CD005186.pub4. PMID: 28862335; PMCID: 

PMC6483670. 

Grant_AM, Hofmann_DA. (2011) It's not all about me: motivating hand 

hygiene among health care professionals by focusing on patients. 

Psychological Science, 22(12), 1494-9. 

Grayson_ML, Jarvie_LJ, Martin_R, Johnson_PD, Jodain_ME, 

McMullan_C, et al. (2008) Significant reductions in methicillin-

resistant Staphylococcus aureus bacteraemia and clinical isolates 

associated with a multisite, hand hygiene culture-change program 

and subsequent successful statewide roll-out. Medical Journal of 

Australia, 188(11), 633-40. 



 
33 

Grayson_ML, Russo_PL, Cruickshank_M, Bear_JL, Gee_CA, 

Hughes_CF, et al. (2011) Outcomes from the first 2 years of the 

Australian National Hand Hygiene Initiative. Medical Journal of 

Australia, 195(10), 615-9. 

Grayson, M. L., Stewardson, A. J., Russo, P. L., Ryan, K. E., Olsen, K. 

L., Havers, S. M., ... & et al. (2018). Hand Hygiene Australia and 

the National Hand Hygiene Initiative. Effects of the Australian 

National Hand Hygiene Initiative after 8 years on infection 

control practices, health-care worker education, and clinical 

outcomes: A longitudinal study. The Lancet Infectious Diseases, 

18, 1269-1277. Cited in Al-Maani, A., Al Wahaibi, A., Al-

Zadjali, N., Al-Sooti, J., AlHinai, M., Al Badawi, A., Al Saidi, 

A., AlZadjali, N., Elshoubary, W., Al-Harthi, K., & Al-Abri, S. 

(2022). The impact of the hand hygiene role model project on 

improving healthcare workers’ compliance: A quasi-experimental 

observational study. Journal of Infection and Public Health, 

15(3), 324-330. 

Grimshaw_J, Eccles_M, Tetroe_J. (2004)  Implementing clinical 

guidelines: current evidence and future implications. Journal of 

Continuing Education in the Health Professions, 24, S31-7. 

Guggenbichler J.P., Assadian O., Boeswald M., Kramer A. (2011) 

Incidence and clinical implication of nosocomial infections 

associated with implantable biomaterials - catheters, ventilator-

associated pneumonia, urinary tract infections. GMS 

Krankenhhyg Interdiszip, 6(1), 18. Cited in Ilyas F, Burbridge B, 

Babyn P. (2019) Health Care-Associated Infections and the 

Radiology Department. J Med Imaging Radiat Sci., 50(4), 596-



 
34 

606.e1. doi: 10.1016/j.jmir.2019.07.011. Epub 2019 Oct 14. 

PMID: 31623975; PMCID: PMC7104925. 

Gupta MD, Engelman R, Levy J, Luchsinger G, Merrick T, et al. (2014) 

The State of World Population 2014: The Power of 1.8 Billion. 

UNFPA 2014. ISBN: 978-0-89714-972-3. Available at: 

http://www.unfpa.org/swp. Cited in Lhakhang P, Lippke S, Knoll 

N, Schwarzer R. (2015) Evaluating brief motivational and self-

regulatory hand hygiene interventions: a cross-over longitudinal 

design. BMC Public Health, 15, 79. doi: 10.1186/s12889-015-

1453-7. PMID: 25649150; PMCID: PMC4323073. 

Haas_JP, Larson_EL. (2007) Measurement of compliance with hand 

hygiene. Journal of Hospital Infection, 66(1), 6-14. 

Harne-Bittner_S, Allen_M, Fowler_KA. (2011) Improving hand 

hygiene adherence among nursing staC. Journal of Nursing Care 

Quality, 26(1), 39-48. 

HCDCP. (2019) The importance of hand hygiene in the prevention of 

infections in places of patience. Office of Hospital Infections and 

Microbial Endurance. Available at http://old.keelpno.gr/ access 

11/1/2019.  

Health Foundation. (2015) Infection prevention and control: lessons 

from acute care in England. Towards a whole health economy 

approach. Health Foundation Learning Report. 

www.health.org.uk/publication/infection-prevention-andcontrol- 

lessons-acute-care-england 2015 (accessed 10th July 2017). 

Health Protection Agency. (2011) English National Point Prevalence 

Survey of Health care- Associated Infections and Antimicrobial 

Use 2011. 

webarchive.nationalarchives.gov.uk/20140714095446/http:// 



 
35 

www.hpa.org.uk/webc/HPAwebFile/HPAweb_ 

C/1317134304594 2011 (accessed 10th July 2017). 

Hefzy E.M., Wegdan A.A., Abdel Wahed W.Y. (2015)  Hospital 

outpatient clinics as a potential hazard for healthcare associated 

infections. J Infect Public Health, 9(1), 88–97 cited in Ilyas F, 

Burbridge B, Babyn P. (2019) Health Care-Associated Infections 

and the Radiology Department. J Med Imaging Radiat Sci., 

50(4), 596-606.e1. doi: 10.1016/j.jmir.2019.07.011. Epub 2019 

Oct 14. PMID: 31623975; PMCID: PMC7104925. 

Higgins_A, Hannan_MM. (2013) Improved hand hygiene technique and 

compliance in healthcare workers using gaming technology. 

Journal of Hospital Infection, 84(1), 32-7. 

Higgins_JPT, Altman_DG. (2011) Chapter 8: Assessing risk of bias in 

included studies.. In: Higgins JPT, Green S editor(s). ICochrane 

Handbook for Systematic Reviews of Interventions Version 

5.1.0. The Cochrane Collaboration. Available from 

www.cochrane-handbook.org., March 2011. 

Ho_ML, Seto_WH, Wong_LC, Wong_TY. (2012)  Effectiveness of 

multifaceted hand hygiene interventions in long-term care 

facilities in Hong Kong: a cluster-randomized controlled trial. 

Infection Control & Hospital Epidemiology, 33(8), 761-7. 

Huang GK, Stewardson AJ, Graysona ML. (2014) Back to basics: hand 

hygiene and isolation. Current Opinion in Infectious Diseases,  

27(4), 379-389.  

Huang_J, Jiang_D, Wang_X, Liu_Y, Fennie_K, Burgess_J, et al.(2002)  

Changing knowledge, behavior and practice related to universal 

precautions among hospital nurses in China. Journal of 



 
36 

Continuing Education in Nursing, 33(5), 217-24. 

[MEDLINE:12269760] 

Huang_SS, Yokoe_DS, Hinirichsen_VL, Spurchise_LS, Datta_R, 

Miroshnik_I, et al. (2006) Impact of routine intensive care unit 

surveillance cultures and resultant barrier precautions on 

hospital-wide methicillin-resistant Staphylococcus aureus 

bacteremia. Clinical Infectious Diseases, 43(8), 971-8. 

Huang_TT, Wu_SC. (2008)  Evaluation of a training programme on 

knowledge and compliance of nurse assistants' hand hygiene in 

nursing homes. Journal of Hospital Infection, 68(2), 164-70. 

Hugonnet_S, Perneger_TV, Pittet_D. (2002) Alcohol-based handrub 

improves compliance with hand hygiene in intensive care units. 

Archives of Internal Medicine, 162(9), 1037–43. 

Huis_A, Schoonhoven_L, Grol_R, Donders_R, Hulscher_M, 

Van_Achterberg_T. (2013) Impact of a team and leaders-directed 

strategy to improve nurses' adherence to hand hygiene guidelines: 

a cluster randomised trial. International Journal of Nursing 

Studies, 50(4), 464-74. 

Huis_A, Van_Achterberg_T, De_Bruin_M, Grol_R, Schoonhoven_L, 

Hulscher_M. (2012) A systematic review of hand hygiene 

improvement strategies: a behavioural approach. Implementation 

Science, 7, 92. 

Ilyas F, Burbridge B, Babyn P. (2019) Health Care-Associated Infections 

and the Radiology Department. J Med Imaging Radiat Sci., 

50(4), 596-606.e1. doi: 10.1016/j.jmir.2019.07.011. Epub 2019 

Oct 14. PMID: 31623975; PMCID: PMC7104925. 

Ivers_N, Jamtvedt_G, Flottorp_S, Young_JM, Odgaard- Jensen_J, 

French_SD, et al. (2012) Audit and feedback: eCects on 



 
37 

professional practice and healthcare outcomes. Cochrane 

Database of Systematic Reviews, Issue 6. [DOI: 

10.1002/14651858.CD000259.pub3] 

Jamison DT, Breman JG, Measham AR, Alleyne G, Claeson M, Evans 

DB, et al. (2006) Disease Control Priorities in Developing 

Countries, 2nd Edition. 

. https://researchonline.lshtm.ac.uk/id/eprint/13092/1/Disease%2

0Control%20Priorities%20in_GOLD%20VoR.pdf . Cited in 

Douno M, Rocha C, Borchert M, Nabe I, Müller SA. (2023) 

Qualitative assessment of hand hygiene knowledge, attitudes and 

practices among healthcare workers prior to the implementation 

of the WHO Hand Hygiene Improvement Strategy at Faranah 

Regional Hospital, Guinea. PLOS Glob Public Health, 3(2), 

e0001581. doi: 10.1371/journal.pgph.0001581. PMID: 

36963021; PMCID: PMC10021640. 

Judah G, Aunger R, Schmidt WP, Michie S, Granger S, Curtis V. (2009) 

Experimental pretesting of hand-washing interventions in a 

natural setting. Am J Public Health, 99(Suppl 2), S405–11. doi: 

10.2105/AJPH.2009.164160. Cited in Lhakhang P, Lippke S, 

Knoll N, Schwarzer R. (2015) Evaluating brief motivational and 

self-regulatory hand hygiene interventions: a cross-over 

longitudinal design. BMC Public Health, 15, 79. doi: 

10.1186/s12889-015-1453-7. PMID: 25649150; PMCID: 

PMC4323073. 

Keller J, Kwasnicka D, Wilhelm LO, Lorbeer N, Pauly T, Domke A, 

Knoll N, Fleig L. (2022) Hand Washing and Related Cognitions 

Following a Brief Behavior Change Intervention During the 

COVID-19 Pandemic: a Pre-Post Analysis. Int J Behav Med, 



 
38 

29(5), 575-586. doi: 10.1007/s12529-021-10042-w. Epub 2021 

Nov 29. PMID: 34843096; PMCID: PMC8628490. 

 

King_D, Vlaev_I, Everett-Thomas_R, Fitzpatrick_M, Darzi_A, 

Birnbach_DJ. (2016) "Priming" hand hygiene compliance in 

clinical environments. Health psychology, 35(1), 96-101. 

Kingston_L, O'Connell_NH, Dunne_CP. (2016) Hand hygiene-related 

clinical trials reported since 2010: A systematic review. Journal 

of Hospital infection, 92(4), 309-20. 

Klymenko I, Kampf G. (2015) Systemic mistakes in hand hygiene 

practice in Ukraine: detection, consequences and ways of 

elimination. GMS Hygiene and Infection Control, 10, 1-9.  

Kohli_E, Ptak_J, Smith_R, Taylor_E, Talbot_EA, Kirkland_KB. (2009) 

Variability in the Hawthorne effect with regard to hand hygiene 

performance in high- and low-performing inpatient care units. 

Infection Control & Hospital Epidemiology, 30(3), 222-5. 

Kotler_P, Zaltman_G. (1971) Social marketing: an approach to planned 

social change. Journal of Marketing, 35(3), 3-12. 

Kousouli E, Polymeri K, Zarkotou O, Themelis-Digalakis K. (2016) 

Hand hygiene - Focusing on the care of the surgical patient. 

Hellenic Microbiological Society,  61(3), 191-203.  

Kriari A, Galanis II, Diakoumis G, Passas G, Theodorou M. (2018) 

Knowledge and attitudes of nursing staff at a secondary general 

hospital in relation to hospital infections. Archives of Hellenic 

Medicine,  35(1), 90-98.  

Lambe K, Lydon S, McSharry J, Byrne M, Squires J, Power M, 

Domegan C, O'Connor P. (2021) Identifying interventions to 

improve hand hygiene compliance in the intensive care unit 



 
39 

through co-design with stakeholders. HRB Open Res, 4, 64. doi: 

10.12688/hrbopenres.13296.2. PMID: 34250439; PMCID: 

PMC8243226. 

Lankford, M. G., Zembower, T. R., Trick, W. E., Hacek, D. M., Noskin, 

G. A., & Peterson, L. R. (2003). Influence of role models and 

hospital design on hand hygiene of healthcare workers. Emerging 

Infectious Diseases, 9, 217-223. 

https://doi.org/10.3201/eid0902.020249. Cited in Al-Maani, A., 

Al Wahaibi, A., Al-Zadjali, N., Al-Sooti, J., AlHinai, M., Al 

Badawi, A., Al Saidi, A., AlZadjali, N., Elshoubary, W., Al-

Harthi, K., & Al-Abri, S. (2022). The impact of the hand hygiene 

role model project on improving healthcare workers’ compliance: 

A quasi-experimental observational study. Journal of Infection 

and Public Health, 15(3), 324-330. 

Larson_E, McGeer_A, Quraishi_ZA, Krenzischek_D, Parsons_BJ, 

Holdford_J, et al. (1991) Effect of an automated sink on 

handwashing practices and attitudes in high-risk units. Infection 

Control &Hospital Epidemiology, 12(7), 422-8. 

Larson_EL, Bryan_JL, Adler_LM, Blane_C. (1997) A multifactorial 

approach to changing handwashing behaviour. American Journal 

of Infection Control, 25(1), 3-10. [MEDLINE: 9057937] 

Larson_EL, Early_E, Cloonan_P, Sugrue_S, Parides_M. (2000) An 

organisational climate intervention associated with increased 

handwashing and decreased nosocomial infections. Behavioral 

Medicine, 26(1), 14-20. 

Lee_AS, Cooper_BS, Malhotra-Kumar_S, Chalfine_A, Daikos_GL, 

Fankhauser_C, et al. (2013)  Comparison of strategies to reduce 

meticillin-resistant Staphylococcus aureus rates in surgical 



 
40 

patients: a controlled multicentre intervention trial. BMJ open, 

3(9), e003126, 2013. 

Linam_WM. (2011) Improving patient safety by creating lasting 

behavior change: lessons learned from hand hygiene. Journal of 

the Arkansas Medical Society, 107(13), 282-3. 

Lhakhang P, Lippke S, Knoll N, Schwarzer R. (2015) Evaluating brief 

motivational and self-regulatory hand hygiene interventions: a 

cross-over longitudinal design. BMC Public Health, 15, 79. doi: 

10.1186/s12889-015-1453-7. PMID: 25649150; PMCID: 

PMC4323073. 

Lobo_RD, Levin_AS, Oliveira_MS, Gomes_LMB, Gobara_S, Park_M, 

et al. (2010) Evaluation of interventions to reduce catheter-

associated bloodstream infection: Continuous tailored education 

versus one basic lecture. American Journal of Infection Control, 

38(6), 440-448. 

Luangasanatip_N, Hongsuwan_M, Limmathurotsakul_D, Lubell_Y, 

Lee_AS, Harbath_S, et al. (2015) Comparative eCicacy of 

interventions to promote hand hygiene in hospital: systematic 

review and network meta-analysis. BMJ, 351, h3728. 

Luby S., Arthur R. (2019) Risk and Response to Biological Catastrophe 

in Lower Income Countries. Glob. Catastrophic Biol. Risks, 424, 

85–105.  Cited in Tantum LK, Gilstad JR, Bolay FK, Horng LM, 

Simpson AD, Letizia AG, Styczynski AR, Luby SP, Arthur RF. 

(2021)  Barriers and Opportunities for Sustainable Hand Hygiene 

Interventions in Rural Liberian Hospitals. Int J Environ Res 

Public Health., 18(16), 8588. 

Madani_TA, Albarrak_AM, Alhazmi_MA, Alazraqi_TA, 

Althaqafi_AO, Ishaq_AH. (2006) Steady improvement of 



 
41 

infection control services in six community hospitals in Makkah 

following annual audits during Hajj for four consecutive years. 

BMC Infectious Diseases, 6, 135. 

Magill_SS, Edwards_JR, Bamberg_W, Beldavs_ZG, Dumyati_G, 

Kainer_MA, et al. (2014)  Multistate point-prevalence survey of 

healthcare-associated infection. New England Journal of 

Medicine, 370(13), 1198-208. 

 Magill SS, Edwards JR, Bamberg W, Beldavs ZG, Dumyati G, Kainer 

MA, Lynfield R, Maloney M, McAllister-Hollod L, Nadle J, Ray 

SM, Thompson DL, Wilson LE, Fridkin SK. (2014) Emerging 

Infections Program Healthcare-Associated Infections and 

Antimicrobial Use Prevalence Survey Team. Multistate point-

prevalence survey of health care-associated infections. N Engl J 

Med., 370(13), 1198-208. doi: 10.1056/NEJMoa1306801. 

Erratum in: N Engl J Med. 2022 Jun 16;386(24):2348. doi: 

10.1056/NEJMx210023. PMID: 24670166; PMCID: 

PMC4648343. 

Mahida_N. (2016)  Hand hygiene compliance: are we kidding 

ourselves?. Journal of Hospital Infection, 92(4), 307-8. 

Malliarou Μ, Sarafis P, Zyga S, Constantinidis T. (2013) The 

importance of nurses hand hygiene. International Journal of 

Caring Sciences, 6(3), 327-331.  

Marchetti_A, Rossiter_R. (2013) Economic burden of 

healthcareassociated infection in US acute care hospitals. Journal 

of Medical Economics, 16(12), 1399-404. 

 


