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Appendix S1: Literature review search query and strategy
Search Query: Primary infection control risk factors contributing to neonatal nosocomial infection in low-resource neonatal wards. Keywords: neonatal infection; neonatal sepsis; infection control and prevention; low-resource settings; low- and middle-income countries; nosocomial infection; healthcare-associated infection; hospital neonatal wards  
Search Strategy:    
	Database
	Strategy
	Run Date
	Records

	Medline
(OVID)
1946-
	neonatal sepsis OR neonatal sepses OR (neonatal ADJ5 infection*) OR (newborn* ADJ5 infection*) OR (infant* ADJ5 infection*) OR (neonatal ADJ5 pneumonia) OR (newborn* ADJ5 pneumonia) OR (infant* ADJ5 pneumonia)
AND

nosocomial OR healthcare-associated OR hospital ward* OR hospital unit* OR Hospital-acquired OR healthcare-acquired OR health-care acquired OR health-care associated OR cross infection* OR neonatal ward* OR neonatal intensive care  OR neonatal unit* OR NICU OR hospital infection* OR device-associated OR catheter* OR central line OR ventilator* OR surgical site* OR hospital diarrhea
AND
Infection control OR infection prevention OR (prevention ADJ5 control) OR stewardship OR pc.fs OR risk* OR cause* OR transmi* OR contaminat* OR Hand hygiene OR Hand disinfection OR Hand washing OR Handwashing OR Infection control OR precaution* OR surveillance OR equipment OR decontamination OR cleaning OR disinfection OR steriliz* OR isolation OR education OR training OR learning OR knowledge OR competence OR bundle OR checklist* OR intervention* OR audit* OR management OR guideline* OR Innovation OR quality Improvement* OR quality control* OR practic* OR routine OR procedure* OR requirement* OR policy OR policies OR strateg* OR care pathway*
AND
(
low-resource* OR middle-income countr* OR LMIC* OR developing countr* OR third world OR transitional countr* OR ((underserved OR under-served OR deprived OR poor*) ADJ5 (countr* OR nation? OR population? OR world)) OR ((developing or less* developed or under developed or underdeveloped or middle income or low* income) ADJ5 (economy or economies)) 
OR 
(Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or Bahrain or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or Bolivia or Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or Burkina Faso or Burkina Fasso or Upper Volta or Burundi or Urundi or Cambodia or Khmer Republic or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or Cape Verde or Central African Republic or Chad or Chile or China or Colombia or Comoros or Comoro Islands or Comores or Mayotte or Congo or Zaire or Costa Rica or Cote d'Ivoire or Ivory Coast or Croatia or Cuba or Cyprus or Czechoslovakia or Czech Republic or Slovakia or Slovak Republic or Djibouti or French Somaliland or Dominica or Dominican Republic or East Timor or East Timur or Timor Leste or Ecuador or Egypt or United Arab Republic or El Salvador or Eritrea or Estonia or Ethiopia or Fiji or Gabon or Gabonese Republic or Gambia or Gaza or Georgia Republic or Georgian Republic or Ghana or Gold Coast or Greece or Grenada or Guatemala or Guinea or Guam or Guiana or Guyana or Haiti or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or Isle of Man or Jamaica or Jordan or Kazakhstan or Kazakh or Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or Kyrgyz Republic or Kirghiz or Kirgizstan or Lao PDR or Laos or Latvia or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania or Macedonia or Madagascar or Malagasy Republic or Malaysia or Malaya or Malay or Sabah or Sarawak or Malawi or Nyasaland or Mali or Malta or Marshall Islands or Mauritania or Mauritius or Agalega Islands or Mexico or Micronesia or Middle East or Moldova or Moldovia or Moldovian or Mongolia or Montenegro or Morocco or Ifni or Mozambique or Myanmar or Myanma or Burma or Namibia or Nepal or Netherlands Antilles or New Caledonia or Nicaragua or Niger or Nigeria or Northern Mariana Islands or Oman or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or Phillippines or Poland or Portugal or Puerto Rico or Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or Saint Kitts or St Kitts or Nevis or Saint Lucia or St Lucia or Saint Vincent or St Vincent or Grenadines or Samoa or Samoan Islands or Navigator Island or Navigator Islands or Sao Tome or Saudi Arabia or Senegal or Serbia or Montenegro or Seychelles or Sierra Leone or Slovenia or Sri Lanka or Ceylon or Solomon Islands or Somalia or South Africa or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or Thailand or Togo or Togolese Republic or Tonga or Trinidad or Tobago or Tunisia or Turkey or Turkmenistan or Turkmen or Uganda or Ukraine or Uruguay or USSR or Soviet Union or Union of Soviet Socialist Republics or Uzbekistan or Uzbek or Vanuatu or New Hebrides or Venezuela or Vietnam or Viet Nam or West Bank or Yemen or Yugoslavia or Zambia or Zimbabwe or Rhodesia).hw,kf,ti,ab,cp.
)
Abstracts Available
	12/17/2018
	768

	Embase
(OVID)
1947-
	neonatal sepsis OR neonatal sepses OR (neonatal ADJ5 infection*) OR (newborn* ADJ5 infection*) OR (infant* ADJ5 infection*) OR (neonatal ADJ5 pneumonia) OR (newborn* ADJ5 pneumonia) OR (infant* ADJ5 pneumonia)
AND

nosocomial OR healthcare-associated OR hospital ward* OR hospital unit* OR Hospital-acquired OR healthcare-acquired OR health-care acquired OR health-care associated OR cross infection* OR neonatal ward* OR neonatal intensive care  OR neonatal unit* OR NICU OR hospital infection* OR device-associated OR catheter* OR central line OR ventilator* OR surgical site* OR hospital diarrhea
AND
Infection control OR infection prevention OR (prevention ADJ5 control) OR stewardship OR pc.fs OR risk* OR cause* OR transmi* OR contaminat* OR Hand hygiene OR Hand disinfection OR Hand washing OR Handwashing OR Infection control OR precaution* OR surveillance OR equipment OR decontamination OR cleaning OR disinfection OR steriliz* OR isolation OR education OR training OR learning OR knowledge OR competence OR bundle OR checklist* OR intervention* OR audit* OR management OR guideline* OR Innovation OR quality Improvement* OR quality control* OR practic* OR routine OR procedure* OR requirement* OR policy OR policies OR strateg* OR care pathway*
AND
(
low-resource* OR middle-income countr* OR LMIC* OR developing countr* OR third world OR transitional countr* OR ((underserved OR under-served OR deprived OR poor*) ADJ5 (countr* OR nation? OR population? OR world)) OR ((developing or less* developed or under developed or underdeveloped or middle income or low* income) ADJ5 (economy or economies)) 
OR 
(Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or Bahrain or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or Bolivia or Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or Burkina Faso or Burkina Fasso or Upper Volta or Burundi or Urundi or Cambodia or Khmer Republic or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or Cape Verde or Central African Republic or Chad or Chile or China or Colombia or Comoros or Comoro Islands or Comores or Mayotte or Congo or Zaire or Costa Rica or Cote d'Ivoire or Ivory Coast or Croatia or Cuba or Cyprus or Czechoslovakia or Czech Republic or Slovakia or Slovak Republic or Djibouti or French Somaliland or Dominica or Dominican Republic or East Timor or East Timur or Timor Leste or Ecuador or Egypt or United Arab Republic or El Salvador or Eritrea or Estonia or Ethiopia or Fiji or Gabon or Gabonese Republic or Gambia or Gaza or Georgia Republic or Georgian Republic or Ghana or Gold Coast or Greece or Grenada or Guatemala or Guinea or Guam or Guiana or Guyana or Haiti or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or Isle of Man or Jamaica or Jordan or Kazakhstan or Kazakh or Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or Kyrgyz Republic or Kirghiz or Kirgizstan or Lao PDR or Laos or Latvia or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania or Macedonia or Madagascar or Malagasy Republic or Malaysia or Malaya or Malay or Sabah or Sarawak or Malawi or Nyasaland or Mali or Malta or Marshall Islands or Mauritania or Mauritius or Agalega Islands or Mexico or Micronesia or Middle East or Moldova or Moldovia or Moldovian or Mongolia or Montenegro or Morocco or Ifni or Mozambique or Myanmar or Myanma or Burma or Namibia or Nepal or Netherlands Antilles or New Caledonia or Nicaragua or Niger or Nigeria or Northern Mariana Islands or Oman or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or Phillippines or Poland or Portugal or Puerto Rico or Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or Saint Kitts or St Kitts or Nevis or Saint Lucia or St Lucia or Saint Vincent or St Vincent or Grenadines or Samoa or Samoan Islands or Navigator Island or Navigator Islands or Sao Tome or Saudi Arabia or Senegal or Serbia or Montenegro or Seychelles or Sierra Leone or Slovenia or Sri Lanka or Ceylon or Solomon Islands or Somalia or South Africa or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or Thailand or Togo or Togolese Republic or Tonga or Trinidad or Tobago or Tunisia or Turkey or Turkmenistan or Turkmen or Uganda or Ukraine or Uruguay or USSR or Soviet Union or Union of Soviet Socialist Republics or Uzbekistan or Uzbek or Vanuatu or New Hebrides or Venezuela or Vietnam or Viet Nam or West Bank or Yemen or Yugoslavia or Zambia or Zimbabwe or Rhodesia).hw,kf,ti,ab,cp.
)
Abstracts Available
	12/17/2018
	1473

-526
duplicates 

=947 
unique items

	Global Health
(OVID)
1967-

	neonatal sepsis OR neonatal sepses OR (neonatal ADJ5 infection*) OR (newborn* ADJ5 infection*) OR (infant* ADJ5 infection*) OR (neonatal ADJ5 pneumonia) OR (newborn* ADJ5 pneumonia) OR (infant* ADJ5 pneumonia)
AND

nosocomial OR healthcare-associated OR hospital ward* OR hospital unit* OR Hospital-acquired OR healthcare-acquired OR health-care acquired OR health-care associated OR cross infection* OR neonatal ward* OR neonatal intensive care  OR neonatal unit* OR NICU OR hospital infection* OR device-associated OR catheter* OR central line OR ventilator* OR surgical site* OR hospital diarrhea
AND
Infection control OR infection prevention OR (prevention ADJ5 control) OR stewardship OR risk* OR cause* OR transmi* OR contaminat* OR Hand hygiene OR Hand disinfection OR Hand washing OR Handwashing OR Infection control OR precaution* OR surveillance OR equipment OR decontamination OR cleaning OR disinfection OR steriliz* OR isolation OR education OR training OR learning OR knowledge OR competence OR bundle OR checklist* OR intervention* OR audit* OR management OR guideline* OR Innovation OR quality Improvement* OR quality control* OR practic* OR routine OR procedure* OR requirement* OR policy OR policies OR strateg* OR care pathway*
AND
(
low-resource* OR middle-income countr* OR LMIC* OR developing countr* OR third world OR transitional countr* OR ((underserved OR under-served OR deprived OR poor*) ADJ5 (countr* OR nation? OR population? OR world)) OR ((developing or less* developed or under developed or underdeveloped or middle income or low* income) ADJ5 (economy or economies)) 
OR 
(Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or Bahrain or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or Bolivia or Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or Burkina Faso or Burkina Fasso or Upper Volta or Burundi or Urundi or Cambodia or Khmer Republic or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or Cape Verde or Central African Republic or Chad or Chile or China or Colombia or Comoros or Comoro Islands or Comores or Mayotte or Congo or Zaire or Costa Rica or Cote d'Ivoire or Ivory Coast or Croatia or Cuba or Cyprus or Czechoslovakia or Czech Republic or Slovakia or Slovak Republic or Djibouti or French Somaliland or Dominica or Dominican Republic or East Timor or East Timur or Timor Leste or Ecuador or Egypt or United Arab Republic or El Salvador or Eritrea or Estonia or Ethiopia or Fiji or Gabon or Gabonese Republic or Gambia or Gaza or Georgia Republic or Georgian Republic or Ghana or Gold Coast or Greece or Grenada or Guatemala or Guinea or Guam or Guiana or Guyana or Haiti or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or Isle of Man or Jamaica or Jordan or Kazakhstan or Kazakh or Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or Kyrgyz Republic or Kirghiz or Kirgizstan or Lao PDR or Laos or Latvia or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania or Macedonia or Madagascar or Malagasy Republic or Malaysia or Malaya or Malay or Sabah or Sarawak or Malawi or Nyasaland or Mali or Malta or Marshall Islands or Mauritania or Mauritius or Agalega Islands or Mexico or Micronesia or Middle East or Moldova or Moldovia or Moldovian or Mongolia or Montenegro or Morocco or Ifni or Mozambique or Myanmar or Myanma or Burma or Namibia or Nepal or Netherlands Antilles or New Caledonia or Nicaragua or Niger or Nigeria or Northern Mariana Islands or Oman or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or Phillippines or Poland or Portugal or Puerto Rico or Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or Saint Kitts or St Kitts or Nevis or Saint Lucia or St Lucia or Saint Vincent or St Vincent or Grenadines or Samoa or Samoan Islands or Navigator Island or Navigator Islands or Sao Tome or Saudi Arabia or Senegal or Serbia or Montenegro or Seychelles or Sierra Leone or Slovenia or Sri Lanka or Ceylon or Solomon Islands or Somalia or South Africa or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or Thailand or Togo or Togolese Republic or Tonga or Trinidad or Tobago or Tunisia or Turkey or Turkmenistan or Turkmen or Uganda or Ukraine or Uruguay or USSR or Soviet Union or Union of Soviet Socialist Republics or Uzbekistan or Uzbek or Vanuatu or New Hebrides or Venezuela or Vietnam or Viet Nam or West Bank or Yemen or Yugoslavia or Zambia or Zimbabwe or Rhodesia).sh,ti,ab.
)
Abstracts Available
	12/17/2018
	915

-385
duplicates 

=530
unique items

	CINAHL
(Ebsco)
	“neonatal sepsis” OR “neonatal sepses” OR (neonatal N5 infection*) OR (newborn* N5 infection*) OR (infant* N5 infection*) OR (neonatal N5 pneumonia) OR (newborn* N5 pneumonia) OR (infant* N5 pneumonia)
AND
nosocomial OR healthcare-associated OR “hospital ward*” OR “hospital unit*” OR Hospital-acquired OR healthcare-acquired OR “health-care acquired” OR “health-care associated” OR “cross infection*” OR “neonatal ward*” OR “neonatal intensive care”  OR “neonatal unit*” OR NICU OR “hospital infection*” OR device-associated OR catheter* OR “central line” OR ventilator* OR “surgical site*” OR “hospital diarrhea”
AND
“Infection control” OR “infection prevention” OR (prevention N5 control) OR stewardship OR risk* OR cause* OR transmi* OR contaminat* OR “Hand hygiene” OR “Hand disinfection” OR “Hand washing” OR Handwashing OR precaution* OR surveillance OR equipment OR decontamination OR cleaning OR disinfection OR steriliz* OR isolation OR education OR training OR learning OR knowledge OR competence OR bundle OR checklist* OR intervention* OR audit* OR management OR guideline* OR innovation OR “quality Improvement*” OR “quality control*” OR practic* OR routine OR procedure* OR requirement* OR policy OR policies OR strateg* OR “care pathway*”
AND
(
“low-resource*” OR “middle-income countr*” OR LMIC* OR “developing countr*” OR “third world” OR “transitional countr*” OR ((underserved OR under-served OR deprived OR poor*) N5 (countr* OR nation? OR population? OR world)) OR ((developing or less* developed or “under developed” or underdeveloped or “middle income” or “low* income”) N5 (economy or economies)) 
OR 
(Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or Bahrain or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or Bolivia or Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or “Burkina Faso” or “Burkina Fasso” or “Upper Volta” or Burundi or Urundi or Cambodia or “Khmer Republic” or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or “Cape Verde” or “Central African Republic” or Chad or Chile or China or Colombia or Comoros or “Comoro Islands” or Comores or Mayotte or Congo or Zaire or Costa Rica or “Cote d'Ivoire” or “Ivory Coast” or Croatia or Cuba or Cyprus or Czechoslovakia or “Czech Republic” or Slovakia or “Slovak Republic” or Djibouti or “French Somaliland” or Dominica or “Dominican Republic” or “East Timor” or “East Timur” or “Timor Leste” or Ecuador or Egypt or “United Arab Republic” or “El Salvador” or Eritrea or Estonia or Ethiopia or Fiji or Gabon or “Gabonese Republic” or Gambia or Gaza or “Georgia Republic” or “Georgian Republic” or Ghana or “Gold Coast” or Greece or Grenada or Guatemala or Guinea or Guam or Guiana or Guyana or Haiti or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or “Isle of Man” or Jamaica or Jordan or Kazakhstan or Kazakh or Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or “Kyrgyz Republic” or Kirghiz or Kirgizstan or “Lao PDR” or Laos or Latvia or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania or Macedonia or Madagascar or “Malagasy Republic” or Malaysia or Malaya or Malay or Sabah or Sarawak or Malawi or Nyasaland or Mali or Malta or “Marshall Islands” or Mauritania or Mauritius or “Agalega Islands” or Mexico or Micronesia or Middle East or Moldova or Moldovia or Moldovian or Mongolia or Montenegro or Morocco or Ifni or Mozambique or Myanmar or Myanma or Burma or Namibia or Nepal or “Netherlands Antilles” or “New Caledonia” or Nicaragua or Niger or Nigeria or “Northern Mariana Islands” or Oman or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or Phillippines or Poland or Portugal or “Puerto Rico” or Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or “Saint Kitts” or “St Kitts” or Nevis or “Saint Lucia” or “St Lucia” or “Saint Vincent” or “St Vincent” or Grenadines or Samoa or “Samoan Islands” or “Navigator Island” or “Navigator Islands” or “Sao Tome” or “Saudi Arabia” or Senegal or Serbia or Montenegro or Seychelles or “Sierra Leone” or Slovenia or “Sri Lanka” or Ceylon or “Solomon Islands” or Somalia or “South Africa” or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or Thailand or Togo or “Togolese Republic” or Tonga or Trinidad or Tobago or Tunisia or Turkey or Turkmenistan or Turkmen or Uganda or Ukraine or Uruguay or USSR or “Soviet Union” or “Union of Soviet Socialist Republics” or Uzbekistan or Uzbek or Vanuatu or “New Hebrides” or Venezuela or Vietnam or “Viet Nam” or “West Bank” or Yemen or Yugoslavia or Zambia or Zimbabwe or Rhodesia)
)
Abstracts Available

	12/17/2018
	179

-133
duplicates 

=46
unique items

	Cochrane Library

	(“neonatal sepsis” OR “neonatal sepses” OR (neonatal NEAR/5 infection*) OR (newborn* NEAR/5 infection*) OR (infant* NEAR/5 infection*) OR (neonatal NEAR/5 pneumonia) OR (newborn* NEAR/5 pneumonia) OR (infant* NEAR/5 pneumonia)):ti,ab
AND

(nosocomial OR healthcare-associated OR “hospital ward*” OR “hospital unit*” OR Hospital-acquired OR healthcare-acquired OR “health-care acquired” OR “health-care associated” OR “cross infection*” OR “neonatal ward*” OR “neonatal intensive care”  OR “neonatal unit*” OR NICU OR “hospital infection*” OR device-associated OR catheter* OR “central line” OR ventilator* OR “surgical site*” OR “hospital diarrhea”):ti,ab
AND
(“Infection control” OR “infection prevention” OR (prevention NEAR/5 control) OR stewardship OR risk* OR cause* OR transmi* OR contaminat* OR “Hand hygiene” OR “Hand disinfection” OR “Hand washing” OR Handwashing OR precaution* OR surveillance OR equipment OR decontamination OR cleaning OR disinfection OR steriliz* OR isolation OR education OR training OR learning OR knowledge OR competence OR bundle OR checklist* OR intervention* OR audit* OR management OR guideline* OR innovation OR “quality improvement*” OR “quality control*” OR practic* OR routine OR procedure* OR requirement* OR policy OR policies OR strateg* OR “care pathway*”):ti,ab
AND
(
(“low-resource*” OR “middle-income countr*” OR LMIC* OR “developing countr*” OR “third world” OR “transitional countr*” OR ((underserved OR under-served OR deprived OR poor*) NEAR/5 (countr* OR nation? OR population? OR world)) OR ((developing or less* developed or “under developed” or underdeveloped or “middle income” or “low* income”) NEAR/5 (economy or economies))):ti,ab
OR 
(Afghanistan or Albania or Algeria or Angola or Antigua or Barbuda or Argentina or Armenia or Armenian or Aruba or Azerbaijan or Bahrain or Bangladesh or Barbados or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or Bhutan or Bolivia or Bosnia or Herzegovina or Hercegovina or Botswana or Brasil or Brazil or Bulgaria or “Burkina Faso” or “Burkina Fasso” or “Upper Volta” or Burundi or Urundi or Cambodia or “Khmer Republic” or Kampuchea or Cameroon or Cameroons or Cameron or Camerons or “Cape Verde” or “Central African Republic” or Chad or Chile or China or Colombia or Comoros or “Comoro Islands” or Comores or Mayotte or Congo or Zaire or Costa Rica or “Cote d'Ivoire” or “Ivory Coast” or Croatia or Cuba or Cyprus or Czechoslovakia or “Czech Republic” or Slovakia or “Slovak Republic” or Djibouti or “French Somaliland” or Dominica or “Dominican Republic” or “East Timor” or “East Timur” or “Timor Leste” or Ecuador or Egypt or “United Arab Republic” or “El Salvador” or Eritrea or Estonia or Ethiopia or Fiji or Gabon or “Gabonese Republic” or Gambia or Gaza or “Georgia Republic” or “Georgian Republic” or Ghana or “Gold Coast” or Greece or Grenada or Guatemala or Guinea or Guam or Guiana or Guyana or Haiti or Honduras or Hungary or India or Maldives or Indonesia or Iran or Iraq or “Isle of Man” or Jamaica or Jordan or Kazakhstan or Kazakh or Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or “Kyrgyz Republic” or Kirghiz or Kirgizstan or “Lao PDR” or Laos or Latvia or Lebanon or Lesotho or Basutoland or Liberia or Libya or Lithuania or Macedonia or Madagascar or “Malagasy Republic” or Malaysia or Malaya or Malay or Sabah or Sarawak or Malawi or Nyasaland or Mali or Malta or “Marshall Islands” or Mauritania or Mauritius or “Agalega Islands” or Mexico or Micronesia or Middle East or Moldova or Moldovia or Moldovian or Mongolia or Montenegro or Morocco or Ifni or Mozambique or Myanmar or Myanma or Burma or Namibia or Nepal or “Netherlands Antilles” or “New Caledonia” or Nicaragua or Niger or Nigeria or “Northern Mariana Islands” or Oman or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or Philipines or Phillipines or Phillippines or Poland or Portugal or “Puerto Rico” or Romania or Rumania or Roumania or Russia or Russian or Rwanda or Ruanda or “Saint Kitts” or “St Kitts” or Nevis or “Saint Lucia” or “St Lucia” or “Saint Vincent” or “St Vincent” or Grenadines or Samoa or “Samoan Islands” or “Navigator Island” or “Navigator Islands” or “Sao Tome” or “Saudi Arabia” or Senegal or Serbia or Montenegro or Seychelles or “Sierra Leone” or Slovenia or “Sri Lanka” or Ceylon or “Solomon Islands” or Somalia or “South Africa” or Sudan or Suriname or Surinam or Swaziland or Syria or Tajikistan or Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or Thailand or Togo or “Togolese Republic” or Tonga or Trinidad or Tobago or Tunisia or Turkey or Turkmenistan or Turkmen or Uganda or Ukraine or Uruguay or USSR or “Soviet Union” or “Union of Soviet Socialist Republics” or Uzbekistan or Uzbek or Vanuatu or “New Hebrides” or Venezuela or Vietnam or “Viet Nam” or “West Bank” or Yemen or Yugoslavia or Zambia or Zimbabwe or Rhodesia):ti,ab
)
Abstracts Available

	12/17/2018
	39

-29
duplicates 

=10 
unique items


             


Appendix S2: List of participants
	Name
	Organization
	Country

	Modified Delphi Part 1 Participants

	Susan Coffin
	Children’s Hospital of Philadelphia
	United States

	Joost Hopman
	Radboud University Medical Center
	Netherlands

	Julia Johnson
	Johns Hopkins University
	United States

	Benjamin Park
	U.S. Centers for Disease Control and Prevention
	United States

	Pavani Ram
	United States Agency for International Development
	United States

	Florina Serbanescu
	U.S. Centers for Disease Control and Prevention
	United States

	Rachel Smith
	U.S. Centers for Disease Control and Prevention
	United States 

	Matthew Westercamp
	U.S. Centers for Disease Control and Prevention
	United States

	Modified Delphi Part 2 Participants

	Susan Coffin
	Children’s Hospital of Philadelphia
	United States

	Melanie Curless
	Johns Hopkins University
	Malaysia

	Angela Dramowski
	Stellenbosch University
	South Africa

	Queen Dube
	University of Malawi
	Malawi

	Danielle Ehret
	University of Vermont Children’s Hospital
	United States

	Chika Christabel Enweronu-Laryea
	University of Ghana School of Medicine
	Ghana

	Amy Ginsburg
	Save the Children
	United States

	Joost Hopman
	Radboud University Medical Center 
	Netherlands

	Julia Johnson
	Johns Hopkins University
	United States

	Amy Kolwaite
	U.S. Centers for Disease Control and Prevention
	United States

	Michuki Maina
	KEMRI Wellcome Trust
	Kenya

	Jeevasankar Mari
	All India Institute of Medical Sciences 
	India

	Lawrence Mwananyanda
	Right to Care
	Zambia

	Tochi Okwor
	Nigeria Center for Disease Control
	Nigeria

	Benjamin Park
	U.S. Centers for Disease Control and Prevention
	United States

	Pavani Ram
	United States Agency for International Development
	United States

	Florina Serbanescu
	U.S. Centers for Disease Control and Prevention
	United States

	Nalini Singh
	The George Washington University
	United States

	David Tsibadze
	New Hospitals
	Georgia

	Sithembiso Velaphi
	University of Witwatersrand
	South Africa

	Peter Waiswa
	Makerere University School of Public Health
	Uganda




Appendix S3: Flow chart of literature review

Identification

Records identified in Medline, Embase, Global Health, CINAHL, Cochrane Library
(n =   3,386)
Records identified manually 
(n =   12)
Included
Eligibility

Full-text articles assessed for eligibility 
(n =   338)
Records screened 
(n =   2,325)
Records excluded 
(n =   1,987)


Records after duplicates removed 
(n =   2,325)

Screening







Eligibility

Full-text articles excluded if did not meet search criteria 
(n =   225)




Included

Studies included in analysis
(n =   113)










Appendix S4: 21 primary IPC gaps contributing to neonatal HAIs in the modified Delphi process part 1
	Gap Category
	Gaps

	Transmission risk due to inadequate spacing and layout
	>1 patient in a single patient incubator/warmer

	Transmission risk associated with the built environment
	Lack of running water

	
	Lack or inappropriate locations of HH stations (sinks) 

	
	Sink design which proliferates biofilm formation and creates bacterial reservoirs

	Transmission risk due to contaminated environmental surfaces (e.g., table tops, counters, walls, floors) and linens (e.g., curtains, blankets) 
	Low compliance to proper cleaning and disinfection techniques/processes (e.g. lack of training, lack of supplies, lack of protocols, insufficient staffing)

	Transmission due to contaminated medical equipment  (e.g. shared equipment-portable x-rays, ultra sound, pulse ox, etc) 
	Low compliance to proper cleaning and disinfection techniques/processes (e.g. lack of training, lack of supplies, lack of protocols, insufficient staffing)

	Transmission risk due to contaminated  beds/incubators
	Low compliance to proper cleaning and disinfection techniques/processes (e.g. lack of training, lack of supplies, lack of protocols, insufficient staffing)

	Transmission risk due to contaminated semi-critical items (e.g. ventilator tubing, catheters, respiratory equipment) and critical items (e.g. scalpels)                       
	Inadequate equipment to perform sterilization or reprocessing 

	
	Poor adherence to processing/sterilization standards

	
	Reuse of single use items 

	Transmission risk due to contaminated humidifiers or suctions
	Use of non-sterile water and lack of effective cleaning of reservoirs 

	Transmission risk due to contaminated HCW hands
	Lack of supplies (soap, ABHR, paper, towels)

	
	Low HCW compliance

	Transmission risk due to contaminated medication preparation
	Lack of or improper sterile compounding

	Transmission risk due to unsafe injection practices  
	Improper multi-dose vial use (e.g., using same syringe for multiple uses, using a single dose vial for multiple doses)/ Reuse of single use needles/syringes

	
	Improper sterile technique associated with administering IV medication

	Transmission risk associated with central and peripheral lines
	Lack of or improper aseptic technique for device insertion 

	
	Lack of adherence to central/peripheral line maintenance/care (e.g, daily assessments, dressing integrity, site cleanliness, prolonged use) 

	
	Non-adherence to steps/procedures for accessing central/peripheral line

	Transmission risk due to inadequate clinical staffing and training
	Inadequate nurse to neonate ratio                               

	
	Poor patient safety culture  


ABHR: alcohol based hand rub, HCW: healthcare worker, HH: hand hygiene, IV: intravenous
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Table S1: Intervention measures (n=27) 
	Interventions 
	N 
	(%) 

	Multimodal strategy 
	8 
	30 

	· Hand hygiene
	7
	

	· Isolation/cohorting
	3
	

	· CHG bathing
	2
	

	· HCW training/education
	2
	

	· PPE use
	2
	

	· Environmental cleaning
	2
	

	Hand hygiene 
	5 
	18 

	Bundle 
	5 
	18 

	Injection safety 
	1 
	4 

	Other 
	8 
	30 

	Total 
	27 
	100 
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