Table 2. Fidelity measures from published interventions to improve hand hygiene
	Reference

	Source 
	Format 
	Description of intervention
	Fidelity measure(s) 
	Fidelity measure(s) missed 
	Number of fidelity measures missed 

	Abela et al.,2012
 ADDIN EN.CITE 
34
  
	Observers
	log of activities completed
	Improved HH resources (making alcohol hand rub, liquid soap, and interfolded paper towels more accessible);provided passive education (leaflets and posters promoting the importance of HH for the prevention of infections); provided active training (formal lectures and small group discussions); performed performance feedback & accountability initiatives (feedback on aggregate HH compliance) and performed direct observations
	Adherence, quality, responsiveness, differentiation
	Dose
	1

	
Aboumatar et al.,2012 
 ADDIN EN.CITE 
20
 
	Observers and product usage
	log of activities
	Multimedia communications campaign: Posters, banners, stickers, screen savers. Education: Online course on “Healthcare-Associated Infection Prevention”; discipline-specific question-and-answer sets; Fact sheets. Environment optimization: Hand sanitizer placement recommendations and survey. Leadership engagement: Leadership inclusion in communications campaign messages; leader guide to hand hygiene promotion and hand hygiene tool kit; tailored data reports; institutional leadership support letter. Performance measurement: Hand hygiene monitoring system. Feedback: Online reporting tool (dashboard with goal setting); public recognition and rewards for top-performing teams; attention to low-performing teams via leadership letters and/or calls.
	Quality, responsiveness, differentiation, dose
	Adherence
	1

	Allegranzi et al., 2009 
 ADDIN EN.CITE 
35

	Observers, self-reports
	log of activities and surveys
	ABHR; monitoring hand hygiene compliance; performance feedback; educating staff; reminders in the workplace; 
and promoting an institutional safety climate 
	Adherence, dose, quality, differentiation,
	Responsiveness
	1

	Allegranzi et al., 2013 36 
	Observers, self-reports
	log of activities and surveys
	ABHR; monitoring hand hygiene compliance; performance feedback; educating staff; reminders in the workplace; and promoting an institutional safety climate 
	Adherence, dose, quality, differentiation,
	Responsiveness
	1

	Amine et al., 2014 37 
	Observers
	log of activities completed
	Lectures (slide presentation and videos)on importance of the HH adherence, method of application ABHR, the WHO 5 moments and appropriate way of urinary catheter insertion under aseptic technique
	Quality
	Exposure/dose, responsiveness, differentiation, adherence
	4

	Ancona at al.,2009 38 
	Observers
	Observation forms
	Multi-departmental hand hygiene team “hand hygiene champions,” monitored hand hygiene compliance according to CDC guidelines. Strategic placement of waterless alcohol-based hand sanitizers following CDC recommendations. Provision of feedback to others when hand hygiene was not performed on their unit.
	Dose, quality
	Responsiveness,  differentiation, adherence
	3

	Aragon et al.,2005 
 ADDIN EN.CITE 
39

	Observers, self-reports
	Log of activities, posttest following educational activities
	Two year Ongoing, widespread intensive educational program on CDC recommended hand hygiene practices for all hospital staff members. This program was led by a multidisciplinary team of clinical nurse specialists, a nurse clinician, and the manager and medical director of the infection control department. 
	Adherence, quality, responsiveness
	Dose, differentiation
	2

	Armellino et al, 2012 40
	Video surveillance
	Electronic records
	Remote video auditing combined with feedback
	Adherence, quality, dose, differentiation
	Responsiveness
	1

	Barahona-Guzman et al.,2014 
 ADDIN EN.CITE 
27

	Observers
	Log of activities completed
	Applied the INICC multidimensional hand hygiene approach involving (1) administrative support, (2) supplies availability, (3) education and training, (4) reminders in the workplace, (5) process surveillance, and (6) performance feedback.
	All
	None
	0

	Bedat et al., 2010 41 
	Observers
	Log of activities
	Observation of HH practices and provide feedback to HCWs, staff education, and reminders (posters) in the workplace
	Quality
	Responsiveness,  differentiation, dose, adherence
	4

	Benton et al.,2007 42
	Observers
	Log of activities
	Observation of HH compliance of physicians followed by direct feedback by nursing supervisor. This involved providing the physician with their compliance rate and a discussion about standard precautions, the need to wash hands even when gloves are worn, and the acceptable use of the alcohol gel for cleansing in place of hand washing.
	Adherence, quality, differentiation
	Dose,  responsiveness,
	2

	Bischoff et al., 2000  43 
	Observers
	Log of activities
	An education/feedback intervention program (6 in-service sessions  for each ICU) and patient awareness program, followed by a new, increasingly accessible, alcohol-based, waterless hand antiseptic agent, initially available at a ratio of 1 dispenser for every 4 patients and subsequently 1 for each patient.
	Quality, dose
	Differentiation, responsiveness, adherence
	3

	Bissett et al.,2007 44 
	Observers, self-reports
	Log of activities, surveys
	Education sessions on hand hygiene based on the principles of social marketing techniques. Sessions were about: the history of hand hygiene; research on the subject; the importance of hand hygiene in the prevention of cross contamination; the negative effects of noncompliance; and the individual’s. Evaluated participants view of the intervention.
	Adherence, responsiveness, quality
	Dose, differentiation
	2

	Bloomfield et al., 2009 
 ADDIN EN.CITE 
21
  
	Self-reports
	Surveys
	Two methods of teaching HH were implemented. Both were 90-min duration on hand washing skills and knowledge in the context of nursing practice. The intervention group received self-directed computer-assisted learning module. This included a custom-made video depicting a demonstration of the recommended six-step hand washing technique. The control group was taught clinical skills on campus by experienced nurses. The ability to perform the recommended hand washing procedure was tested later tested by blinded trained examiners.
	Responsiveness, differentiation, adherence
	Dose, quality
	2

	Bonuel et al.,2009 
 ADDIN EN.CITE 
45
  
	Observers
	Log of activities
	Staff were educated on the importance of HH MRSA prevention. Posters on the importance of HH were visible to the units for all staff members and patients alike to see. Creative posters like “SANITIZE IN” and “WASH OUT” every patient, every time, everyone were used. Staff were also provided with personal, pocket-sized hand sanitizers.
	Quality, differentiation
	Responsiveness, dose, adherence,
	3

	Borges et al.,2012 46
	Observers
	Log of activities
	Feedback on HH rates was presented to staff during regular meetings. Posters that emphasized the importance of HH were displayed in wards and some individual bottles of alcohol hand rub were distributed.
	Quality
	Responsiveness, dose, differentiation, adherence,
	4

	Brown et al.,2003 47 
	Observers
	Log of activities
	A single mandatory educational session for all ICU staff. Topics covered included review of nosocomial infections and discussion of standards for compliance with hand HH with graphic presentations and audience interaction. Leadership involvement by senior clinical nurse speaking with individual staff members and participating in individualized HH instruction. Provision of an alcohol-based hand rubs for routine HH use.
	Quality, dose
	Responsiveness, differentiation, adherence
	3

	Buffet-Bataillon et al.,2010 48
	Observers, product usage
	Log activities, data forms
	Explanation of results of a baseline audit, the importance of hand cleansing, performance feedback, encouraging all HCWs to carry a bottle of hand rub disinfectant in their pocket, and a demonstration of correct hand hygiene technique.
	Adherence, quality
	Responsiveness, differentiation, dose
	3

	Caniza et al.,2009 49
	Observers
	Log of activities
	Installed more gel dispensers, increasing the overall ratio of HH stations to beds. Dispensers were regularly monitored and refilled and any complaints expressed by users were noted.  Assessment of user acceptance was done through a 7-item questionnaire that evaluated the appearance, intactness, moisture content, and sensation of the hand skin and the most frequent method of HH.
	All
	None
	0

	Chakravarthy et al., 2015
 ADDIN EN.CITE 
28

	Observers
	Log of activities
	Applied the INICC multidimensional hand hygiene approach involving (1) administrative support, (2) supplies availability, (3) education and training, (4) reminders in the workplace, (5) process surveillance, and (6) performance feedback.
	All 
	None
	0

	Colombo et al.,2002 50 
	Product usage
	Data forms
	Registered nurses and nursing assistants received education about alcoholic hand disinfection by three infection control nurses. Participants demonstrated their own hand disinfection technique and the efficacy of alcoholic hand disinfection was evaluated using an ultraviolet light control system.
	Adherence, quality
	Responsiveness, differentiation, dose
	3

	Conrad et al.,2010  
 ADDIN EN.CITE 
51
 
	Fluorescent dyes
	Data forms
	Two hand hygiene campaigns separated by one year apart were conducted. They involved educational sessions performed by members of the infection control team (physicians and nurses). Sessions took place at the beginning or end of shift and lasted 10 to 15 minutes each. Brief information on indications for hand disinfection and tips to improve HH were presented.
	Adherence, quality, dose, differentiation
	Responsiveness
	1

	Costers et al.,2012 52 
	Observers
	Log of activities
	Four consecutive one-month campaigns were organized to promote HH. The campaigns included a combination of reminders in wards, educational sessions for healthcare workers, promotion of alcohol based hand rub use, increasing patient awareness, and audits with performance feedback.
	Adherence, quality
	Responsiveness, dose, differentiation
	3

	Creedon 2006 
 ADDIN EN.CITE 
53
  
	Observers, self-reports
	Log of activities completed, surveys
	Educational interventional in form of a handout and a poster campaign to act as knowledge transmitters and behavioral prompts. Make alcohol hand rub accessible. Provision of feedback from pretest phase results. This was in a poster format displayed only in the nurses’ station.
	Adherence, quality,
	Dose, responsiveness, differentiation
	3

	Danchaivijitr et al., 2005 54 
	Observers
	Log of activities
	Distribution of posers, leaflets, providing rewards to HCWs who suggested the most attractive alcohol gel and hand washing slogan, parade to boost HH, training in HH practices, provision of alcohol hand rubs and performance feedback.
	Adherence, quality, responsiveness
	Differentiation, dose
	2

	Davis 2010 55
	Video surveillance
	Data forms
	A conspicuous strip of bright red tape starting from the entrance to the ward continuing up the wall to produce an arrow head pointing to the two alcohol gel dispensers on the wall.  Adjacent yellow posters instructed the use of the gel for all persons before entering the ward were also put in place.
	Adherence, quality, dose
	Differentiation, responsiveness
	2

	Dierssen-Sotos et al., 2010 
 ADDIN EN.CITE 
56
 
	Observers
	Log of activities
	Education, provision of alcohol hand rub, and feedback. Education included (1) display of posters, guidelines, and leaflets about HH and (2) a HH training program in which HCW received a 45-minute session. Feedback was through publication of results of bacterial culture to the hospital website.
	Adherence, exposure/dose, quality
	Responsiveness, differentiation
	2

	Donnellan et al.,2011  57 
	Observers
	Log of activities
	Used a multidisciplinary, peer-based approach that relayed information about HH compliance back to the HWCs using education (rather than reprimand), feedback of audit data and active intervention by the auditor.
	Adherence, quality
	Responsiveness, differentiation, dose
	3

	Doron et al.,2011  58 
	Observers
	Log of activities
	A comprehensive program that had strong hospital leadership support. Financial resources were allocated to the program, including securing a grant and collaborating with a private advertising firm in a marketing campaign. Also employing a multifaceted approach to education, observation, and feedback.
	Adherence, differentiation, quality, responsiveness
	Dose
	1

	Dubbert et al.,1990 59
	Observers
	Log of activities
	Intervention followed 6 weeks of observations. It consisted of 2 four- week interventions:1) A series of four 15-minute sessions taught within a one-week period, these reviewed HH indications, and provision of info about infection types observed in the ICU and high-risk patients. 2) Feedback included posting "errors" from the previous day's observations in nurse visible areas.
	Adherence, quality, responsiveness, dose
	Differentiation
	1

	Duerink et al.,2006 60
	Observers
	Log of activities
	Installation of more wash stands, provision of alcohol hand rub bottles to staff, and education. Education on standard precautions with practical sessions in small groups and written information. HCWs learned and practiced correct handwashing techniques.
	Adherence, quality, responsiveness, 
	Dose, differentiation
	2

	Earl et al.,2001 61
	Observers
	Log of activities
	Seventy-three dispensers containing an alcohol-based gel were installed inside and outside patient rooms. Observers followed APIC guidelines for handwashing.
	Adherence, differentiation, quality, dose
	Responsiveness
	1

	Eldridge et al.,2006 
 ADDIN EN.CITE 
25

	Observers, self-reports
	Log of activities, surveys
	Used the multi-step Six Sigma Process to implement CDCs guideline for HH in 3 ICUs.
	All 
	None
	0

	Eveillard et al.,2011 62
	Observers
	Log of activities
	Feedback of performance from previous evaluation. This involved discussion with staff about weaknesses identified. This was followed by three 3 multidisciplinary six-hour education sessions. The training included lectures illustrated by scenarios and debates.
	Adherence, quality, responsiveness, dose
	Differentiation
	1

	Girard et al., 2001 63
	Observers
	Log of activities
	Dispensers for the hand wash agents were installed, close to strategic points such as treatment rooms, food stores, and medical offices.  Reminder posters were displayed in these places. An informative meeting was held and staffs’ questions about HH were answered.
	Adherence, quality, responsiveness
	Dose, differentiation
	2

	Graf et al.,2013 64 
	Observers
	Log of activities
	Education and training of all HCWs by a physician and infection control nurses. Most wards received 3 or more lectures per year. Lectures were about HH indications, HH technique and how make hand disinfection easy during patient care. Feedback of compliance rates, and the amount of hand rub solutions was also provided.
	Dose, quality
	Differentiation, responsiveness, adherence
	3

	Grant and Hofmann 2011 65 
	Soap and hand-sanitizing gel usage, observers
	Data forms, log of activities completed
	Signs emphasizing personal consequences, patient consequences, or neither due to the hand-hygiene behaviors of health care professionals. Personal-consequences read, “Hand hygiene prevents you from catching diseases.”  Patient-consequences sign read, “Hand hygiene prevents patients from catching diseases.”
	Quality, differentiation
	Dose, responsiveness, adherence
	2

	Grayson et al.,2008 
 ADDIN EN.CITE 
66
  
	Observers
	Log of activities
	A HH culture-change educational program was used. It included slide presentations, lectures, practical workshops and a training DVD explaining the standardized HH compliance tool. Feedback about hand hygiene was provided to HCWs.
	Quality
	Dose, responsiveness, differentiation, adherence,
	4

	Harbarth et al., 2002 
 ADDIN EN.CITE 
67

	Observers
	Log of activities
	Educational sessions about the importance of HH, personal reminders by opinion leaders. Behavioral modification in HCWs (e.g. posters, handouts). Performance feedback of HH compliance data was provided to HCWs in 8-week intervals. Introduction of waterless, antimicrobial hand gel.
	Quality, dose, responsiveness
	Differentiation, adherence
	2

	Harne-Britner et al.,2011 68
	Observers
	Log of activities
	A self-study educational module plus behavioral interventions. These included individual and unit rewards for improved HH adherence and unit-based recognition by peers. Educational sessions were about HH hygiene and about microorganisms that are transmitted via hands. Posters in locker rooms with message: “I am on your hands heading to your patients!”
	Quality, differentiation
	Dose, responsiveness, adherence
	3

	Helder et al.,201069
	Observers
	Log of activities
	A HH education program was offered to small groups of HWCs. It lasted for 30 min and addressed: 1) overview of infection prevention; 2) Information about HAI rates; 3) optimal hand hygiene technique; 4) performance feedback on personal HH and 5) senior HCWS were encouraged to serve as role models to their juniors.
	Quality, dose
	Responsiveness, differentiation, adherence
	3

	Helms et al.,2010 70 
	Observers
	Log of activities
	A multidisciplinary ‘‘Hand Hygiene’’ team was formed.  This team implemented the following interventions: 1) aggressive education about HH. This involved reprimand for failing to wash hands or not following proper infection control practices; 2) provision of pocket pocket-sized bottles of hand sanitizing gel to all the employees; 3) placement of hand sanitizing stations in many places.
	Quality, differentiation
	Responsiveness, dose, adherence,
	3

	Ho et al.,2012  
 ADDIN EN.CITE 
71
 
	Observers
	Log of activities
	Provision of 100-mL pocket-size and 500-mL pump-size ABHR, ABHR racks were placed at points of care, and pull reels to facilitate carriage of pocket-size ABHR. Colorful posters and reminders showing HH indications such as tube feeding and changing diapers and proper HH techniques were displayed. Performance feedback and a 2-hour educational session to HCWs about HH were also conducted.
	Adherence, quality, dose
	Responsiveness, differentiation
	2

	Hugonnet et al.,2002 72
	Observers
	Log of activities
	Posters about HAIs, cross-transmission, and the importance of hand hygiene in general were displayed in strategic areas throughout the hospital. Staff were provided with and encouraged to carry individual bottles of ABHR.
	Quality
	Responsiveness, differentiation, dose, adherence,
	4

	Huis et al.,2013 73
	Observers
	Log of activities
	Multifaceted strategy including education, reminders, feedback and targeting adequate products and facilities.
	Quality
	Responsiveness, differentiation, dose, adherence,
	4

	Hussein et al.,2007 74
	Observers
	Log of activities
	Educational in-training group meetings about the importance of adherence to hand hygiene in infection control using the CDC guidelines.  These emphasized the indications for hand hygiene. Posters regarding hand hygiene adherence was distributed to the ICUs all ICUs. These posters read ‘Clean hands save lives. Protect patients, protect yourself ’.
	Quality, differentiation
	Dose, responsiveness, adherence
	3

	Jericho et al.,2013 
 ADDIN EN.CITE 
75

	Observers
	Log of activities
	Two interventions: 1) displayed signs in proximity to operating room doors and ABHR throughout the operating rooms and surgical suites; 2) incorporating the use of the alcohol-based hand sanitizers into the time-out/verification process prior to surgery.
	Quality
	Responsiveness, differentiation, dose, adherence
	3

	Khalifa et al.,2011 76
	Observers
	Log of activities
	Eight multidisciplinary two-hour educational sessions about HH in general, WHO HH guidelines, different types of HH products and the importance of hand hygiene even wearing gloves. On job training, distributing factsheets and reminders and providing HH supplies as alcohol hand rub dispensers.
	Quality, differentiation
	Responsiveness, dose, adherence,
	3

	Kilbride et al.,2003 
 ADDIN EN.CITE 
77

	Observers
	Log of activities
	Education emphasizing the importance of thoroughly washing hands 10 to 15 seconds during the WHO 5 moments of HH. Feedback to staff about their HH practices using the documented incidence of poor compliance as a motivator.  Feedback was done by using e-mails, handouts, and demonstrations.
	Adherence, quality
	Responsiveness, dose, differentiation
	3

	Koff et al.,2011 
 ADDIN EN.CITE 
78

	Electronic monitoring of HH device data
	Data forms
	A multi-modal program incorporated education, performance feedback, and a body worn hand hygiene device. The educational program also focused on specific barriers to HH performance in the ICU.
	Dose  
	Differentiation, quality, responsiveness, adherence
	4

	Lederer et al.,2009 79 
	Observers
	Log of activities
	Education about the accepted practices to achieve HH compliance and on the expectations of clinical staff to adhere to HH guidelines. General education and updates were provided to staff and through memos, posters, e-mails, and leadership presentations. Staff were also given feedback by the administrative leadership about their HH compliance. 
	 Quality
	Responsiveness, dose , adherence 
	3

	Linam et al.,2011 80
	Observers
	Log of activities
	Interventions included leadership support, improving HCW knowledge about HH through educational sessions, HH supplies were made more available at the point of care and HCW behavior was targeted through real-time individual performance feedback on poor HH by patient attendants.
	Differentiation, quality
	Responsiveness, dose , adherence 
	3

	Ling and How 2012 81
	Observers
	Log of activities
	Training on the WHO 5 moments, evaluation and feedback through surveys to staff to get comments on products used or issues faced during practice. Reminders in the workplace in form of large posters on HH. Leadership’s support and commitment to HH events.
	Quality, differentiation, responsiveness
	Dose, adherence
	2

	Marra et al.,2008 
 ADDIN EN.CITE 
82

	Electronic recording devices, self-reports
	Data forms, log of activities completed
	Feedback intervention regarding hand hygiene was provided by to HCWs by the nurse manager, who explained the goals and targets for the process measures in the intervention unit twice per week.
	Differentiation
	Dose, quality,  responsiveness, adherence
	4

	Marra et al.,2013 
 ADDIN EN.CITE 
83

	Observers
	Log of activities
	Implemented a positive deviance (PD) strategy.  This involved education, but also allowed staff to express their feelings about HH. They discussed what needs to be changed or improved and what was right or wrong about the intervention.  Staff PD meetings were held twice a month.
	Quality, differentiation, responsiveness, dose
	Adherence
	4

	Marra et al.,2014 
 ADDIN EN.CITE 
84

	Electronic hand wash counters
	Data forms
	Real-time feedback on HH compliance technology was implemented. A red light would flash above the patient bed if HH was not performed and it would flash green if HH was done.
	Differentiation
	Quality, responsiveness, dose, adherence
	4

	Martin-Madrazo et al.,2012 
 ADDIN EN.CITE 
85

	Observers
	Log of activities
	Four 50 minute training sessions for each health center. Practical demonstration of standard HH techniques was done. Thoroughness of the HH was assessed using hydro alcoholic solutions. Reminder posters based on WHO guidelines were installed.
	Adherence, quality, dose
	Responsiveness, differentiation
	2

	Mathai et al.,  2011 
 ADDIN EN.CITE 
86
 
	Observers, self-reports
	Log of activities, surveys
	Education of HCWs based on the WHO 5 moments of HH; visual reminders, in form of posters; verbal reminders whenever HH did not occur; ensured ready availability of HH solutions and facilities. A self-report questionnaire to evaluate awareness and self-perception of HCWs on HH compliance.
	Adherence, quality, differentiation, responsiveness
	Dose
	1

	Mayer et al,1986 87
	Observers
	Log of activities
	Changed to a non-irritating emollient soap that was in in attractive new dispensers. Provided feedback about handwashing compliance. Staff received daily memos showing the percentage of completed patient contacts, interrupted contacts, and critical procedures in which HH was performed.
	Quality
	Dose, differentiation, responsiveness, adherence
	4

	McGuckin et al., 2004 
 ADDIN EN.CITE 
88

	Soap/sanitizer usage per resident-day
	Data forms
	Patient empowerment in which patients agreed to ask all HCWs who had direct contact with them, ‘‘Did you wash/sanitize your hands?’’
	Differentiation
	Dose, quality, responsiveness, adherence
	4

	McGuckin et al., 2006 
 ADDIN EN.CITE 
33
 
	Product usage
	Data forms
	Twelve voice messages about, such as ‘‘hand hygiene should occur before and after patient contact,’’ were recorded by authority figures/role models. ’ for the ICU. The messages were then delivered between 6 AM and 10 PM at random intervals of 1 to 15 minutes through loud speakers.
	Dose, differentiation
	Quality, responsiveness, adherence
	3

	Medeiros et al., 2015 29
	Observers
	Log of activities
	Applied the INICC multidimensional hand hygiene approach involving (1) administrative support, (2) supplies availability, (3) education and training, (4) reminders in the workplace, (5) process surveillance, and (6) performance feedback.
	All
	None
	0

	Mertz et al.,2010 89
	Observers
	
	Performance feedback, small-group teaching seminars, reminder posters and pamphlets, and installation of readily accessible ABHR dispensers and hand-wash sinks. Staff were involved in setting their own adherence level and ways of raising HH awareness.
	Quality, responsiveness
	Dose, differentiation, adherence
	3

	Mestre et al.,2012 90
	Observers
	Log of activities
	A multimodal (five steps) WHO approach. Made ABHR readily available, staff education with practical demonstrations. Reminder posters displayed in strategic locations; audit through direct observations; bimonthly feedback about HH compliance and leadership commitment.
	Quality, dose, responsiveness, differentiation
	Adherence 
	1

	Miranda-Novales et al., 2015 17
	Observers
	Log of activities
	Applied the INICC multidimensional hand hygiene approach involving (1) administrative support, (2) supplies availability, (3) education and training, (4) reminders in the workplace, (5) process surveillance, and (6) performance feedback.
	All 
	None
	0

	Monistrol et al., 2012 91
	Observers
	Log of activities
	A multimodal educational and motivational campaign. A total of 37 twenty minutes group education sessions about HH were given to HCWs for at all shifts. HH techniques were taught based on WHO guidelines and the staff were encouraged to use ABHR.
	Quality, dose, differentiation
	Responsiveness, adherence
	2

	Moongtui et al.,2000
 ADDIN EN.CITE 
22

	Observers
	Log of activities
	A peer feedback program on compliance rate for Universal Precautions in which HCWs evaluate each other’s performance.  For each observed HH opportunity the observer noted whether their peer followed the proper procedure.
	Quality, differentiation
	Dose, responsiveness, adherence
	3

	Mukerji et al.,201392
	Observers
	Log of activities
	An eLearning module focused on the indications for HH with case scenarios. A 10 question posttest was included. HCWs were mandated to annually take complete the module as a refresher.
	Adherence, quality, differentiation
	Dose, responsiveness
	2

	Muto et al.,200093
	Observers
	Log of activities
	Alcohol dispensers were mounted by every door on 2 medical wards. This was followed by an educational campaign with 4 weekly visits to the wards to remind and reinstruct staff about the use of the alcohol dispensers and to address questions. 
	Quality 
	Dose, responsiveness, differentiation, adherence
	4

	Nevo et al.,2010 
 ADDIN EN.CITE 
23
 
	Observer
	Log of activities
	Various visual cues were placed in strategic places near the point of care. A control group where the hand sanitizer dispenser was in its usual location was used as baseline.
	Differentiation, dose
	Responsiveness, quality, adherence
	3

	Pessoa-Silva et al.,2007
 ADDIN EN.CITE 
94

	Observers
	Log of activities completed
	Intervention components were HH reminders in form of posters, focus group sessions, and feedback on HH performance and infection rates. HCWs’ beliefs and perceptions towards HH were assessed and used to guide focus group sessions (groups of 8–12 HCWs) with the participation of superiors (head nurse and head physician). These sessions focused on education on HH indications and technique, and HH performance feedback.
	Quality, responsiveness, 
	Dose, differentiation, adherence
	3

	Picheansathian et al.,2008
 ADDIN EN.CITE 
95

	Observers
	Log of activities
	A training session, performance feedback, reminder poster displays, readily available ABHR by bedside, and with the individual staff. A focus group discussion with staff to identify additional approaches.
	Responsiveness
	Differentiation, dose, quality, adherence
	4

	Pittet et al.,200096
	Observers
	Log of activities
	Visual display of color posters that stressed the importance of hand-cleansing. Performance feedback was also provided. Individual bottles of ABHR were also given to staff and made readily available to the wards. The hospital administration treated the intervention as a hospital-wide priority.
	Dose, quality
	Responsiveness, differentiation, adherence 
	3

	Randle et al.,2014
 ADDIN EN.CITE 
97

	Observers
	Log of activities
	Educational intervention in form of an e-learning format aimed at individual learning experience. It was delivered in form of a DVD on the hospital bedside monitors ensuring constant visual and auditory cues throughout the day and evening. 
	Quality
	Responsiveness, differentiation, dose, adherence
	4

	Raskind et al.,200798
	Observers
	Log of activities
	Educational program that used illustrations and a description of HH specific to the NICU. It also stressed the importance, frequency, and consistency of HH implementation. The messages disseminated by e-mailed, display of bulletins and posters and verbal reminders.
	Quality
	Responsiveness, differentiation, dose, adherence
	4

	Rees et al.,201399
	Observers
	Log of activities
	Education, performance feedback, and reminders with strong leadership support. A 30 minute computer-based training on HH importance and techniques for all direct care staff members to complete. Feedback was through observation reports to units while reminders included a slogan/graphic.
	Adherence, dose, differentiation, quality
	Responsiveness
	1

	Reisinger et al.,2014
 ADDIN EN.CITE 
100

	Observers
	Log of activities
	Theoretically derived signs with 4 distinct messages were placed in 5 randomly chosen wards/ ICUs. Signs were displayed for months.
	Adherence, dose
	Responsiveness, differentiation, quality
	3

	Rosenthal et al.,2003
 ADDIN EN.CITE 
101

	Observers
	Log of activities
	Education plus performance feedback. Voluntary education sessions about HH lasted for 1-hour weekly. Performance feedback and surveillance data were presented to all HCWs, but written reports were sent to unit managers.
	Dose, quality
	Responsiveness, differentiation, adherence
	3

	Rosenthal et al.,2005 
 ADDIN EN.CITE 
102

	Observers
	Log of activities 
	Voluntary monthly meetings at which visual displays of handwashing rates were presented. These were also posted monthly in the 2 ICUs. Education based on the HH manual by the Association for Professionals in Infection Control (APIC) was provided to HCWs. Classes were given in 1-hour group sessions for all shifts every day for 1week. Posttests were administered 1 month after and infection control review classes were routinely held.
	Adherence, quality, differentiation, dose
	Responsiveness
	1

	Rosenthal et al., 2013 
 ADDIN EN.CITE 
16

	Observers
	Log of activities
	Applied the INICC multidimensional hand hygiene approach involving (1) administrative support, (2) supplies availability, (3) education and training, (4) reminders in the workplace, (5) process surveillance, and (6) performance feedback.
	All
	None
	0

	Salmon et al.,2014
 ADDIN EN.CITE 
103

	Observers
	Log of activities 
	HCWs education and the introduction of ABHR. Education was based on the WHO my 5 moments for HH. This employed locally adapted videos and the WHO HH tool kit. Both theoretical and practical components included. ABHR were made readily available at points if care.
	Differentiation, quality
	Responsiveness, dose, adherence 
	3

	Santana et al., 2007
 ADDIN EN.CITE 
104

	Observers
	Log of activities 
	Education, reminders, ABHR provision. Color posters were displayed in strategic places around the unit. They stressed the importance of HH and encouraged   performance of HH. Ten voluntary educational sessions lasting about 15 minutes were provided in small groups. ABHR was made readily available on the unit.
	Dose, quality
	Differentiation, responsiveness, adherence
	3

	Scheithauer et al.,2013105
	Observers
	Log of activities 
	Individual performance feedback combined with teachings on HH including WHO HH indications (1h/ day). Standard operation procedures and flowcharts for patient admission were done. Audit results were presented to the units.
	Quality, differentiation, dose
	Dose, adherence
	1

	Schmitz et al.,2014106
	Observers
	Log of activities 
	Utilized a five-component WHO approach to improve HCW HH adherence:1) infrastructure change, by making soap ABHR available; 2) 30 minute didactic HH education of HCWs; 3) visual reminders of HH in the hospital; 4) recruiting HH champions; 5) monitoring and providing feedback on HH practices.
	Responsiveness, dose, differentiation, quality 
	Adherence
	1

	Seto et al.,201526 
	Observers
	Log of activities 
	Hand sanitizing relay performed before 2 official witnesses who timed each HH action. Participants performed a 7-step HH procedure before passing on the ABHR to the next person in line. Total time spent was 1.5 hours.  Participants completed a post event evaluation survey.
	All 
	None
	0

	Sharek et al., 2002
 ADDIN EN.CITE 
107

	Observers
	Log of activities 
	Evidence-based hand washing policy was developed by a multidisciplinary task force. It consisted of staff educational sessions and notices, reminder stickers and posters were displayed, compliance data and infection data were monitored and displayed.
	Dose, quality
	Responsiveness, differentiation, adherence 
	3

	Stevenson et al., 2014108
	Observers
	Log of activities 
	Education sessions in form of written materials and posters that emphasize the importance of HH. ABHR and personal protective equipment were made readily available to staff. Recognition and rewards programs were put in place.
	Quality
	Responsiveness, dose, differentiation, adherence 
	4

	Stewardson et al.,2014
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	Video surveillance
	Data forms
	An e-learning unit which uses a video recording an interactive on-screen feedback on the HH technique. Also, a training mode about HH indications and technique with practical sessions and immediate feedback.
	Adherence, quality
	Responsiveness, dose, differentiation 
	3

	Swoboda et al.,2007110
	Electronic monitoring system
	Data forms
	An electronic monitoring monitored HH at sinks and alcohol-based waterless soap dispensers. If HH did not occur just before or immediately after exiting a room, a voice prompt delivered a message instructing the individual who exited to ‘‘please wash your hands.’’
	Differentiation
	Quality, responsiveness, dose, adherence
	4

	Szilágyi et al.,2013111
	Electronic assessment system
	Data forms
	Profession trainers guided participants through 5 educational stations. Major components included technique-training and UV light assessment of hand rub adequacy enhanced by digital photography of hands. 
	Quality
	Responsiveness, dose, differentiation, adherence 
	3

	Trick et al., 2007
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	Observers
	Log of activities
	Education about HH based on CDC HH guidelines, reminders, performance feedback, ABHR were made readily available to staff and administrative support.
	Quality, differentiation 
	Responsiveness, dose, adherence 
	3

	Tromp et al., 2012 
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	Observers
	Log of activities
	The intervention included education on HH, performance feedback, reminders, use of role models, and improvement of HH facilities
	Quality, differentiation 
	Responsiveness, dose, adherence 
	3

	van de Mortel et al.,2000 114 
	Observers
	Log of activities
	Performance feedback on handwashing rates of hospital staff. This was done using bar charts displaying the handwashing performance of the different staff groups above the sinks. 
	Quality, dose
	Responsiveness, differentiation, adherence 
	3

	Van den Hoogen et al.,2011
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	Observers
	Log of activities
	Education in form of presentations, reminders in form of posters, and performance feedback to the staff. Posters with cartoons and drawings, emphasizing good hand hygiene practice, were put up on every unit.
	Quality
	Responsiveness, dose, differentiation, adherence 
	4

	Venkatesh et al., 2008116
	Electronic surveillance, observers
	Log of activities and data forms
	An automated device that served as both an ABHR dispenser and as a monitor of HH on room entry and exit. Using alerts, the devices prompted HCWs to perform antisepsis when HH was not done. 
	Quality, differentiation 
	Responsiveness, dose, adherence 
	3

	Whitty et al., 2008117
	Electronic surveillance, product usage
	Data forms
	Education, reminders, ABHR, rewards, administrative support. Education sessions about the need for HH, and CDC guidelines on using ABHR.  ABHRs were made readily available to staff. Reminders in form of promotional cartoons with prizes awarded. There was nursing staff input and strong leadership support.
	Differentiation, responsiveness
	Dose, quality, adherence
	3

	Won et al.,2004
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	Observers
	Log of activities
	Formal lectures, written instructions and reminders regarding HH with messages such as “Clean Hands, Prevent Infection.” Correct HH technique and importance of HH instructions, financial incentives, and regular group performance feedback were provided.
	Quality, differentiation
	Responsiveness, dose, adherence
	3

	Yeung et al.,2011119
	Observers
	Log of activities
	Three 2-hour seminar on HH indications, technique an importance of ABHR; 3 to 5 reminder posters were posted in common areas; ball point pens imprinted with HH messages and provision of pocket-sized containers of ABHR to HCWs.
	Quality, dose
	Responsiveness, differentiation, adherence
	3

	Zerr et al.,2005120
	Observers
	Log of activities
	Education targeting nurses and parents of patients. Nurses were instructed to teach parents of hospitalized children about the importance of HH. Posters reminding nurses and parents to conduct HH were created and hung in frequently visited areas.  Administrative leadership was involved in crafting the intervention.
	Quality
	Dose, responsiveness, differentiation, adherence 
	4

	Zingg et al.,2009
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	Product usage, self-reports
	Data and surveillance forms
	Educational program with teaching of hand hygiene, standards of catheter care, and preparation of intravenous drugs. Four sequential teaching phases were conducted and the number of duration for each phase was stated.
	Differentiation, dose, quality
	Responsiveness, adherence
	2


Note. HH, hand hygiene; ABHR, alcohol-based hand rub; HCWs, healthcare workers; ICU, intensive care unit; WHO, World Health Organization; CDC, Centers for Disease Control and Prevention; INICC, International Nosocomial Infection Control Consortium.
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