Table 1. Characteristics of Studies 

	Reference

	Study design
	Location
	Setting
	Bundled intervention
	Primary Outcome
	Response to outbreak (y/n)
	Type of hand hygiene (e.g. soap& water, alcohol etc.)
	Overall change in the outcome 
	Bias score

	Abela et al.,2012
 ADDIN EN.CITE 
34
  
	Quasi-experimental
(pretest posttest)
	Single center, Msida, Malta
	3 medical wards
	No
	HH compliance
	No
	Alcohol hand rub & soap
	Improved by 25%
	14

	
Aboumatar et al.,2012 
 ADDIN EN.CITE 
20
 
	Quasi-experimental
(pretest posttest)
	Single center, Baltimore, MD, USA

	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	improved by 54.4%
	13

	Allegranzi et al., 2009 
 ADDIN EN.CITE 
35

	Quasi-experimental
(pretest posttest)
	single center, Mali, Africa
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub 
	improved by 63.3%
	11

	Allegranzi et al., 2013 36 
	Quasi-experimental
(pretest posttest)
	Multi-site, Costa Rica, Italy, Mali, Pakistan, and Saudi Arabia
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	improved by 24.1%
	14

	Amine et al., 2014 37 
	Quasi-experimental (pretest posttest)
	single center, Egypt, Africa
	Medical Intensive Care Unit
	Yes
	Catheter associated urinary tract infections
	No
	Alcohol hand rub & soap
	
post-intervention pre-intervention to  period incidence rate ratio 0.73
	17

	Ancona at al.,2009 38 
	Quasi-experimental (1 group posttest)
	Single center, Baltimore, MD, USA
	Housewide
	No
	Hand hygiene compliance and MRSA transmission
	No
	Alcohol hand rub & soap
	HH compliance increased by 55.5%; 49% reduction in transmission of MRSA
	11

	Aragon et al.,2005 
 ADDIN EN.CITE 
39

	Quasi-experimental (pretest posttest)
	Single center, Orlando, FL, USA
	Housewide
	No
	Hand hygiene compliance 
	Yes
	Alcohol hand rub & soap
	More than 10% increase in HH compliance
	12

	Armellino et al, 2012 40
	Quasi-experimental (pretest posttest)
	Single center, New York, NY, USA
	ICU only
	No
	Hand hygiene compliance
	No
	Alcohol hand rub & soap
	More than 90% increase in HH compliance
	15

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

	Quasi-experimental (pretest posttest)
	Multi-site, three cities, Colombia
	ICU only
	No
	Hand hygiene compliance
	No
	Alcohol hand rub
	HH compliance increased from 50% to 77%
	17

	Bedat et al., 2010 41 
	Quasi-experimental (pretest posttest)
	Single center, Yerevan, Armenia
	Infectious disease and dialysis wards
	No
	HH compliance
	No
	
	HH compliance increased by 47.8%
	12

	Benton et al.,2007 42
	Quasi-experimental (pretest posttest)
	Single center, Michigan, USA
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased by 79%
	12

	Bischoff 43et al., 2000 
	Quasi-experimental (pretest posttest)
	Single center, Richmond, VA, USA
	Medical and surgical ICUs and the general medical ward
	Yes
	HH compliance
	No
	Alcohol hand rub & soap
	
HH compliance change: medical ICU, 14% to 25% ; cardiac surgery ICU, 6% to 13%
	13

	Bissett et al.,2007 44 
	Quasi-experimental (pretest posttest)
	Single center, Perth, Australia
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub 
	HH compliance varied between 76% and 100% (average 91%), baseline level not reported
	8

	Bloomfield et al., 2009 
 ADDIN EN.CITE 
21
  
	Two group randomized controlled trial
	Single center, London, UK
	Clinical skills room of a nursing school
	No
	Handwashing skills and knowledge
	No
	Not specified
	Knowledge scores increased significantly from baseline in both groups
No significant differences were detected between the scores of the two groups
At the final follow up, skill performance scores were significantly higher in intervention group than the control group
	17

	Bonuel et al.,2009 
 ADDIN EN.CITE 
45
  
	Quasi-experimental (pretest posttest)
	Single center, Houston, Texas, USA
	ICU only
	Yes
	Methicillin-resistant Staphylococcus aureus rates
	Yes
	Alcohol hand rub 
	Zero health care acquired MRSA infection 1 year after bundle implementation
	11

	Borges et al.,2012 46
	Quasi-experimental (pretest posttest)
	Single center, Goiânia, Goiás, Brazil
	Clinical, surgical, pediatric, wards and the adult medical-surgical ICU
	No
	
	No
	Alcohol hand rub 
	Handwashing before and after patient contact improved from 40% to 76%
	13

	Brown et al.,2003 47 
	Quasi-experimental (pretest posttest)
	Single center, St. Petersburg, Russia
	ICU only
	Yes
	HH compliance
	No
	Alcohol hand rub 
	Compliance was 44.2% before and 48% after the intervention
	16

	Buffet-Bataillon et al.,2010 48
	Prospective cohort
	Single center, Rennes, France
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub and soap
	Overall HH compliance improved from 44.9% to 58% over 1 year
	17

	Caniza et al.,2009 49
	Quasi-experimental (pretest posttest)
	Single center, San Salvador, El Salvador
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub and soap
	HH practice increased from 33.8% to 40.5%
	13

	Chakravarthy et al., 2015
 ADDIN EN.CITE 
28

	Quasi-experimental (pretest posttest)
	Multi-site, two cities, India
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 36.9% to 82%
	17

	Colombo et al.,2002 50 
	Quasi-experimental (pretest posttest)
	Single center, Zurich, Switzerland
	Surgical, medical wards and ICU
	No
	HH compliance
	No
	Alcohol hand rub 
	HH compliance increased by 98%
	13

	Conrad et al.,2010  
 ADDIN EN.CITE 
51
 
	Quasi-experimental (pretest posttest)
	Single center, Freiburg, Germany
	Housewide
	No
	Incidences of hospital-acquired MRSA
	No
	Alcohol hand rub and soap
	
The incidence of hospital-acquired MRSA showed a slightly decreasing trend
	14

	Costers et al.,2012 52 
	Quasi-experimental (pretest posttest)
	Multi-site, Brussels, Belgium
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub and soap
	HH compliance steadily increased from 49.6% to 62.3%
	12

	Creedon 2006 
 ADDIN EN.CITE 
53
  
	
Quasi-experimental (1 group pretest posttest)
	Single center, Ireland
	Medical-surgical ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance: pretest 51%, posttest 83%
	13

	Danchaivijitr et al., 2005 54 
	
Quasi-experimental (1 group pretest posttest)
	Two sites, Bangkok, Thailand
	Housewide at one site and in the NICU at another
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH rose from 44.4% to 90. 8% in the NICU; for house-wide, it rose from 4.5% to 13. % before non-invasive procedures and from 21.1% to 43.2% after performing these procedures.
	14

	Davis 2010 55
	
Quasi-experimental (1 group pretest posttest)
	Single center, Bristol, UK
	Surgical ward
	No
	HH compliance
	No
	Alcohol hand rub 
	HH compliance increase from 24% to 62.3%
	16

	Dierssen-Sotos et al., 2010 
 ADDIN EN.CITE 
56
 
	Quasi-experimental (pretest posttest)
	Multisite, Cantabria, Spain
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved from 40.5%  to 46.1%
	12

	Donnellan et al.,2011  57 
	Quasi-experimental (pretest posttest)
	Single center, Sydney, Australia
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved over a 6 year period
	13

	Doron et al.,2011  58 
	Quasi-experimental (pretest posttest)
	Single center, Boston, USA
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 72% to 94%
	15

	Dubbert et al.,1990 59
	Quasi-experimental (pretest posttest)
	Single center, Mississippi, USA
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub & soap
	Average HH compliance increased from 81% to 86%  and 92% 
	9

	Duerink et al.,2006 60
	Quasi-experimental (2 group pretest posttest)
	Single center, Surabaya, Indonesia
	Internal medicine and a pediatric wards
	Yes
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 46% to 77% (internal medicine ward) and from 22% to 62% (pediatric ward)
	15

	Earl et al.,2001 61
	Quasi-experimental (pretest posttest)
	Single center, SanDiego, CA, USA
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased by 32.8%
	13

	Eldridge et al.,2006 
 ADDIN EN.CITE 
25

	Quasi-experimental (pretest posttest)
	Multisite, Washington, DC, USA
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 47% to 80%
	14

	Eveillard et al.,2011 62
	Quasi-experimental (pretest posttest)
	Multisite, Angers, France
	Acute-care geriatric ward, nursing home and physical rehabilitation unit
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 19% to 39%
	13

	Girard et al., 2001 63
	Quasi-experimental (pretest posttest)
	Single center, Lyon, France
	Rheumatology, urology, pediatric units and ICU
	No
	HH compliance
	No
	Alcohol hand rub
	
HH compliance improved from 62.2 to 66.5%
	13

	Graf et al.,2013 64 
	Quasi-experimental (pretest posttest)
	Single center, Hannover, Germany
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 56% to 65%
	11

	Grant and Hofmann 2011 65 
	
Quasi-experimental (pretest posttest)
	Single center, USA
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	An increase of more than 45% in the amount of hand-hygiene product used per dispenser  and of more than 10% in hand-hygiene behavior
	13

	Grayson et al.,2008 
 ADDIN EN.CITE 
66
  
	Quasi-experimental (pretest posttest)
	Multisite, Australia
	Housewide
	Yes
	HH compliance
	No
	Alcohol hand rub
	Mean HH compliance improved from 21% to 48% at 12 months to  47% after 24 months 
	14

	Harbarth et al., 2002 
 ADDIN EN.CITE 
67

	Quasi-experimental (pretest posttest)
	Single site, Boston, MA, USA
	Pediatric ICU
	Yes
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 28.2% to 42.5%
	14

	Harne-Britner et al.,2011 68
	Quasi-experimental (pretest posttest)
	Single center, Harrisburg, Pennsylvania, USA
	Medical-surgical units
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved by 15.5% in the first month, but was not sustained over 6 months
	13

	Helder et al.,201069
	Quasi-experimental (pretest posttest)
	Single center, Rotterdam, Netherlands
	Neonatal ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 65% to 88%
	14

	Helms et al.,2010 70 
	Quasi-experimental (pretest posttest)
	Single center, Plano, TX, USA
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 66% to 90%
	12

	Ho et al.,2012  
 ADDIN EN.CITE 
71
 
	Cluster-Randomized Controlled Trial
	Multisite, Hong Kong
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 27.0% to 60.6% and from 22.2% to 48.6% in intervention arms 1 and 2, respectively
	18

	Hugonnet et al.,2002 72
	Quasi-experimental (pretest posttest)
	Single center, Geneva, Switzerland
	Medical, surgical, and pediatric ICUs
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 38.4% to 54.5%
	15

	Huis et al.,2013 73
	Cluster randomized trial
	Multisite, Nijmegen, Netherlands
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 23% to 42% and from 20% to 53% in two intervention groups
	15

	Hussein et al.,2007 74
	
Quasi-experimental (1 group pretest posttest)
	Single center, Johnson City, TN,
	Adult and pediatric intensive care units
	No
	HH compliance
	No
	Alcohol hand rub & soap
	Increase in hand hygiene adherence in adult ICUs from 35% to 81%
	12

	Jericho et al.,2013 
 ADDIN EN.CITE 
75

	
Quasi-experimental (pretest posttest)
	Single center, Chicago, IL, USA
	Operating room
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 7.6% to 11.2% and from 10.4% to 70.8% (two intervention periods)
	13

	Khalifa et al.,2011 76
	
Quasi-experimental (pretest posttest)
	Single center, Cairo , Egypt
	Burns unit
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 39.8% to 61.9% 
	12

	Kilbride et al.,2003 
 ADDIN EN.CITE 
77

	
Quasi-experimental (pretest posttest)
	Multisite, Kansas City, Missouri, USA
	Neonatal ICUs
	Yes
	Incidence of coagulase-negative staphylococcus bacteremia
	Yes
	Alcohol hand rub & soap
	Reduction from 24.6% to 16.4%
	12

	Koff et al.,2011 
 ADDIN EN.CITE 
78

	
Quasi-experimental (pretest posttest)
	Single center, Lebanon, NH, USA
	Medical -surgical ICU
	Yes
	Incidence of CRBSI and VAP
	No
	Alcohol hand rub & soap
	VAP per 1000 vent days was reduced, but reduction in CRBSI was not significant
	16

	Lederer et al.,2009 79 
	
Quasi-experimental (pretest posttest)
	Multisite, USA 
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 49% to 98%
	11

	Linam et al.,2011 80
	
Quasi-experimental (pretest posttest)
	Single center, Little Rock, AR, USA
	General pediatric units
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 65% to 91% (first unit) and from 74% to 92% (second unit)
	12

	Ling and How 2012 81
	
Quasi-experimental (pretest posttest)
	Single center, Outram Park, Singapore
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance improved from 20%  to 61%
	12

	Marra et al.,2008 
 ADDIN EN.CITE 
82

	Quasi-experimental (2 group posttest)
	Single center, 
São Paulo, Brazil
	Adult step-down units
	No
	HH compliance
	No
	Alcohol hand rub & soap
	Feedback intervention regarding hand hygiene had no significant effect on the rate of HH compliance
	19

	Marra et al.,2013 
 ADDIN EN.CITE 
83

	
Quasi-experimental (pretest posttest)
	Multisite, 
São Paulo, Brazil
	ICUs and general ward
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH increased from 46.5% to 62.0% 
	14

	Marra et al.,2014 
 ADDIN EN.CITE 
84

	
Quasi-experimental (pretest posttest)
	Single center, 
São Paulo, Brazil
	Adult step-down units
	No
	HH compliance
	No
	Alcohol gel
	HH increased from 74.5 to 90.1 dispensing episodes/patient-days
	13

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

	Cluster randomized trial
	Multisite, Madrid, Spain
	Outpatients
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased by 21.6%
	18

	Mathai et al.,  2011 
 ADDIN EN.CITE 
86
 
	
Quasi-experimental (pretest posttest)
	Single center, Punjab, India
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved from 26% to 57.36%
	13

	Mayer et al,1986 87
	
Quasi-experimental (pretest posttest)
	Single center, Jackson, MS, USA
	ICU only
	No
	HH compliance
	No
	Soap alone
	HH compliance increased from 63% to 85% following feedback
	14

	McGuckin et al., 2004 
 ADDIN EN.CITE 
88

	
Quasi-experimental (pretest posttest)
	Single center, Philadelphia, PA, USA
	Rehabilitation unit
	No
	HH compliance
	No
	Alcohol hand rub & soap
	Soap/sanitizer usage increased from 5 HH to 9.7 HH per resident-day 
	11

	McGuckin et al., 2006 
 ADDIN EN.CITE 
33
 
	
Quasi-experimental (pretest posttest)
	Single center, Philadelphia, PA, USA
	Medical-surgical ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	104% increase in HH compliance
	13

	Medeiros et al., 2015 29
	Quasi-experimental (pretest posttest)
	Multi-site, Brazil
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 27%-58%
	17

	Mertz et al.,2010 89
	Cluster‐Randomized Trial
	Multisite, Ontario, Canada
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance was higher in the intervention than in the control group (48.2% vs. 42.6%)
	18

	Mestre et al.,2012 90
	
Quasi-experimental (pretest posttest)
	Single center, Barcelona, Spain
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased by 25%
	13

	Miranda-Novales et al., 2015 17 
	Quasi-experimental (pretest posttest)


	Multi-site, three cities, Mexico
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 45% to 79%
	17

	Monistrol et al., 2012 91
	
Quasi-experimental (pretest posttest)
	Single center, Barcelona, Spain
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance improved from 54.3% to 75.8%
	15

	Moongtui et al.,2000
 ADDIN EN.CITE 
22

	Randomized controlled trial
	Single center, Chiangmai, Thailand
	Housewide
	Yes
	Handwashing and glove wearing
	No
	Alcohol hand rub & soap
	There was no significant difference the compliance one month post the intervention
	17

	Mukerji et al.,201392
	
Quasi-experimental (pretest posttest)
	Single center, Toronto, Canada
	Neonatal ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	No sustained improvement in HH compliance
	17

	Muto et al.,200093
	
Quasi-experimental (pretest posttest)
	Single center, Charlottesville, VA, USA
	Two medical wards
	No
	HH compliance
	No
	Alcohol hand rub
	No sustained improvement in HH compliance
	15

	Nevo et al.,2010 
 ADDIN EN.CITE 
23
 
	Stratified randomized controlled trial
	Single site, Miami, FL, USA
	Medical-surgical unit
	No
	HH compliance
	No
	Alcohol hand rub
	Visual cues improved HHC compliance with varying levels of efficacy
	14

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

	Quasi-experimental (pretest posttest)
	Single center, Geneva, Switzerland
	Neonatal unit
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved from 42% to 55%
	16

	Picheansathian et al.,2008
 ADDIN EN.CITE 
95

	Quasi-experimental (pretest posttest)
	Single center, Chiang Mai, Thailand
	Neonatal ICU
	No
	HH compliance
	No
	Alcohol hand rub 
	HH compliance improved from 6.3% to 81.2% 
	14

	Pittet et al.,200096
	Quasi-experimental (pretest posttest)
	Single center, Geneva, Switzerland
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub 
	HH compliance improved from 48% to 66%
	15

	Randle et al.,2014
 ADDIN EN.CITE 
97

	Quasi-experimental (pretest posttest)
	Single center, Nottingham, UK
	Respiratory and diabetic units
	No
	HH compliance
	No
	Alcohol hand rub & soap
	Improved from 53.0% to between 67.7 % and 70.8%
	16

	Raskind et al.,200798
	Quasi-experimental (pretest posttest)
	Single center, Cleveland, OH, USA
	Neonatal ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	No sustained improvement in HH compliance
	15

	Rees et al.,201399
	Quasi-experimental (pretest posttest)
	Single center, Madison, WI, USA
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance rates improved by 57.4%
	12

	Reisinger et al.,2014
 ADDIN EN.CITE 
100

	Cluster-randomized trial
	Multisite, Iowa, USA
	Medical wards and  ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance did not improve
	12

	Rosenthal et al.,2003
 ADDIN EN.CITE 
101

	Quasi-experimental (pretest posttest)
	Multisite, Buenos Aires, Argentina
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved from 17% to between 44% and 58%
	15

	Rosenthal et al.,2005 
 ADDIN EN.CITE 
102

	Quasi-experimental (pretest posttest)
	Single center, Buenos Aires, Argentina
	Medical-surgical and coronary ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 23.1%  to 64.5% 
	14

	Rosenthal et al., 2013 
 ADDIN EN.CITE 
16

	Quasi-experimental (pretest posttest)
	Multi-site, 19 limited-resource countries
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increased from 48.3% to 71.4%
	17

	Salmon et al.,2014
 ADDIN EN.CITE 
103

	Quasi-experimental (posttest only)
	Single center, Hue, Vietnam
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance averaged 47%, no baseline data
	13

	Santana et al., 2007
 ADDIN EN.CITE 
104

	Quasi-experimental (pretest posttest)
	Single center, Sao Paulo, Brazil
	ICU only
	No
	HH compliance
	No
	Alcohol hand rub 
	HH compliance improved significantly across different groups
	14

	Scheithauer et al.,2013105
	Quasi-experimental (pretest posttest)
	Single center, Aechen, Germany
	Emergency department
	Yes
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 21% between to 29% and 45%
	14

	Schmitz et al.,2014106
	Quasi-experimental (pretest posttest)
	Single center, Addis Ababa, Ethiopia
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 2.1% to 12.7%
	13

	Seto et al.,201526 
	Quasi-experimental (posttest only)
	Single center, Kowloon Tong, Hong Kong
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub 
	HH compliance increased from 72% to 85%
	13

	Sharek et al., 2002
 ADDIN EN.CITE 
107

	Quasi-experimental (pretest posttest)
	Single center, Palo Alto, CA, US
	Neonatal ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved from 47.4% to 85.4%
	16

	Stevenson et al., 2014108
	Cluster-randomized trial
	Multisite, Idaho and Utah, USA
	Housewide
	Yes
	HH compliance
	No
	Alcohol hand rub 
	HH compliance significantly improved in intervention hospitals
	17

	Stewardson et al.,2014
 ADDIN EN.CITE 
109

	Quasi-experimental (pretest posttest)
	Single center, Geneva, Switzerland
	Acute care wards
	No
	HH technique
	No
	Alcohol hand rub & soap
	Improved HH techniques post the intervention
	14

	Swoboda et al.,2007110
	Quasi-experimental (Removed treatment design)
	Single center, Baltimore, MD, USA
	Surgical intermediate care unit
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH improved by 49%, but only in isolation rooms
	17

	Szilágyi et al.,2013111
	Quasi-experimental (posttest only)
	Single center, Singapore
	Housewide
	No
	Hand rub coverage (adequacy)
	No
	Alcohol hand rub
	Only 72% of staff achieved satisfactory coverage
	17

	Trick et al., 2007
 ADDIN EN.CITE 
112

	Quasi-experimental (pretest posttest)
	Multisite, Chicago, IL, US
	Housewide
	No
	HH compliance
	No
	Alcohol hand rub
	Frequency of HH performance  was higher at intervention hospitals
	16

	Tromp et al., 2012 
 ADDIN EN.CITE 
113
 
	Quasi-experimental (pretest posttest)
	Single center, Nijmegen, Netherlands 
	General medical units
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved from 27% to 83%
	12

	van de Mortel et al.,2000 114 
	Quasi-experimental (pretest posttest)
	Single center, Lismore, Australia
	ICU only
	No
	Handwashing incidence
	No
	Soap alone
	No sustained increase in handwashing after 12 months 
	14

	Van den Hoogen et al.,2011
 ADDIN EN.CITE 
115
 
	Quasi-experimental (pretest posttest)
	Single center, Utrecht, Netherlands
	Neonatal ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance increased from 23% to 50%
	15

	Venkatesh et al., 2008116
	Quasi-experimental (pretest posttest)
	Single center, Chicago, IL, USA
	Hematology unit
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance improved from 36.3%  to 70.1%
	15

	Whitty et al., 2008117
	Quasi-experimental (time series)
	Single center, Brisbane, Australia
	General hospital units and ICU
	No
	HH compliance
	No
	Alcohol hand rub & soap
	No improvement in HH compliance after the introduction of ABHR
	13

	Won et al.,2004
 ADDIN EN.CITE 
118

	Quasi-experimental (pretest posttest )
	Single center, Taipei, Taiwan
	Neonatal ICU
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance improved from 43% to 80%
	15

	Yeung et al.,2011119
	Cluster randomized trial
	Multisite, Hong Kong, China
	Long-term care facilities
	No
	HH compliance
	No
	Alcohol hand rub
	HH compliance increase from 1.5% 15.9% 
	18

	Zerr et al.,2005120
	Quasi-experimental (1 group pretest posttest)
	Single center, Seattle, WA, USA
	House-wide (children's hospital)
	No
	HH compliance
	No
	Alcohol hand rub & soap
	HH compliance improved from 62% to 81% 
	13

	Zingg et al.,2009
 ADDIN EN.CITE 
121

	Quasi-experimental (1 group pretest posttest
	Single center, Zurich, Switzerland
	Medical, cardiovascular, trauma, general surgery, and neurosurgery ICUs
	No
	Central venous catheter-related bloodstream infections (CRBSI)
	No
	Alcohol hand rub & soap
	Incidence density of CRBSI decreased from 3.9 to 1.0 per 1000 catheter days.
	17


Note. HH, hand hygiene; ABHR, alcohol-based hand rub; HCWs, healthcare workers; ICU, intensive care unit; WHO, World Health Organization; INICC, International Nosocomial Infection Control Consortium.
21

