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eAppendix 1: Comprehensive Search Strategy

Total before duplicates removed: 4284
Total after duplicates removed: 3164

First Search

Search for studies examining the prevalence of substandard and falsified medicines in LMICs
Conducted: January 12th, 2017; Updated: November 3rd, 2017

Total before duplicates removed: 2510

Total after duplicates removed: 1839

PubMed

Search | Query Items
Found

#1 ("Counterfeit Drugs"[Mesh] OR ((counterfeit[tw] OR counterfeited[tw] OR 17444

counterfeits[tw] OR fake[tw] OR fakes[tw] OR faked[tw] OR falsified[tw] OR false[tw]
OR counterfeiting[tw] OR substandard[tw] OR spurious[tw]) AND (medicine[tw] OR
medicines[tw] OR medication[tw] OR medications[tw] OR drug[tw] OR drugs[tw] OR
pharmaceutical[tw] OR pharmaceuticals[tw] OR "Pharmaceutical
Preparations"[Mesh])))

#2 ("Counterfeit Drugs"[Mesh] OR ((counterfeit[tw] OR counterfeited[tw] OR 8064
counterfeits[tw] OR fake[tw] OR fakes[tw] OR faked[tw] OR falsified[tw] OR false[tw]
OR counterfeiting[tw] OR substandard[tw] OR spurious[tw]) AND (medicine[tw] OR
medicines[tw] OR medication[tw] OR medications[tw] OR drug[tw] OR drugs[tw] OR
pharmaceutical[tw] OR pharmaceuticals[tw] OR "Pharmaceutical
Preparations"[Mesh]))) NOT ("false positive"[tw] OR "false negative"[tw] OR "false
transmitter"[tw] OR "false transmitters"[tw] OR "false result"[tw] OR "false
results"[tw])

#3 ((Deprived Countries[tw] OR Deprived Population[tw] OR Deprived Populations[tw] 129398
OR Developing Countries[tw] OR Developing Country[tw] OR Developing
Economies[tw] OR Developing Economy[tw] OR Developing Nation[tw] OR
Developing Nations[tw] OR Developing Population[tw] OR Developing
Populations[tw] OR Developing World[tw] OR LAMI Countries[tw] OR LAMI
Country[tw] OR Less Developed Countries[tw] OR Less Developed Country[tw] OR
Less Developed Economies [tw] OR Less Developed Nation[tw] OR Less Developed
Nations[tw] OR Less Developed World[tw] OR Lesser Developed Countries[tw] OR
Lesser Developed Nations[tw] OR LMIC[tw] OR LMICS[tw] OR Low GDP[tw] OR
Low GNP[tw] OR Low Gross Domestic[tw] OR Low Gross National[tw] OR Low
Income Countries[tw] OR Low Income Country[tw] OR Low Income Economies [tw]
OR Low Income Economy[tw] OR Low Income Nations[tw] OR Low Income
Population[tw] OR Low Income Populations[tw] OR Lower GDP[tw] OR lower gross
domestic[tw] OR Lower Income Countries[tw] OR Lower Income Country[tw] OR
Lower Income Nations[tw] OR Lower Income Population[tw] OR Lower Income
Populations[tw] OR Middle Income Countries[tw] OR Middle Income Country[tw] OR
Middle Income Economies [tw] OR Middle Income Nation[tw] OR Middle Income
Nations[tw] OR Middle Income Population[tw] OR Middle Income Populations[tw]
OR Poor Countries[tw] OR Poor Country[tw] OR Poor Economies [tw] OR Poor
Economy[tw] OR Poor Nation[tw] OR Poor Nations[tw] OR Poor Population[tw] OR
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Poor Populations[tw] OR poor world[tw] OR Poorer Countries[tw] OR Poorer
Economies [tw] OR Poorer Economy[tw] OR Poorer Nations[tw] OR Poorer
Population[tw] OR Poorer Populations[tw] OR Third World[tw] OR Transitional
Countries[tw] OR Transitional Country[tw] OR Transitional Economies[tw] OR
Transitional Economy[tw] OR Under Developed Countries[tw] OR Under Developed
Country[tw] OR under developed nations[tw] OR Under Developed World[tw] OR
Under Served Population[tw] OR Under Served Populations[tw] OR Underdeveloped
Countries[tw] OR Underdeveloped Country[tw] OR underdeveloped economies[tw]
OR underdeveloped nations[tw] OR underdeveloped population[tw] OR
Underdeveloped World[tw] OR Underserved Countries[tw] OR Underserved
Nations[tw] OR Underserved Population[tw] OR Underserved Populations[tw]))

#4

(Afghanistan[tw] OR Albania[tw] OR Algeria[tw] OR “American Samoa”[tw] OR
Angola[tw] OR Armenia[tw] OR Azerbaijan[tw] OR Bangladesh[tw] OR Belarus[tw]
OR Byelarus[tw] OR Belorussia[tw] OR Belize[tw] OR Benin[tw] OR Bhutan[tw] OR
Bolivia[tw] OR Bosnia[tw] OR Botswana[tw] OR Brazil[tw] OR Bulgaria[tw] OR
Burma[tw] OR “Burkina Faso”[tw] OR Burundi[tw] OR “Cabo Verde”[tw] OR “Cape
verde”[tw] OR Cambodia[tw] OR Cameroon[tw] OR “Central African Republic’[tw]
OR Chad[tw] OR China[tw] OR Colombia[tw] OR Comoros[tw] OR Comores[tw] OR
Comoro[tw] OR Congo[tw] OR “Costa Rica”’[tw] OR “Céte d'lvoire’[tw] OR Cuba[tw]
OR Djibouti[tw] OR Dominica[tw] OR “Dominican Republic’[tw] OR Ecuador[tw] OR
Egypt[tw] OR “El Salvador’[tw] OR Eritrea[tw] OR Ethiopia[tw] OR Fijiftw] OR
Gabon[tw] OR Gambia[tw] OR Gaza[tw] OR “Georgia Republic’[tw] OR Georgian[tw]
OR Ghana[tw] OR Grenada[tw] OR Grenadines[tw] OR Guatemala[tw] OR
Guinea[tw] OR “Guinea Bisau’[tw] OR Guyana[tw] OR Haiti[tw] OR Herzegovina[tw]
OR Hercegovina[tw] OR Honduras[tw] OR India[tw] OR Indonesia[tw] OR Iran[tw]
OR Iraq[tw] OR Jamaica[tw] OR Jordan[tw] OR Kazakhstan[tw] OR Kenya[tw] OR
Kiribati[tw] OR Korea[tw] OR Kosovo[tw] OR Kyrgyz[tw] OR OR Kirghizia[tw] OR
Kirghiz[tw] OR Kirgizstan[tw] OR Kyrgyzstan[tw] OR “Lao PDR”[tw] OR Laos[tw] OR
Lebanon[tw] OR Lesotho[tw] OR Liberia[tw] OR Libya[tw] OR Macedonia[tw] OR
Madagascar[tw] OR Malawi[tw] OR Malay[tw] OR Malaya[tw] OR Malaysia[tw] OR
Maldives[tw] OR Mali[tw] OR “Marshall Islands”[tw] OR Mauritania[tw] OR
Mauritius[tw] OR Mexico[tw] OR Micronesia[tw] OR Moldova[tw] OR Mongolia[tw]
OR Montenegro[tw] OR Morocco[tw] OR Mozambique[tw] OR Myanmarftw] OR
Namibia[tw] OR Nepal[tw] OR Nicaragua[tw] OR Niger[tw] OR Nigeria [tw] OR
Pakistan [tw] OR Palau[tw] OR Panama[tw] OR “Papua New Guinea’[tw] OR
Paraguay[tw] OR Peru [tw] OR Philippines[tw] OR Phillippines[tw] OR Philipines[tw]
OR Phillipines[tw] OR Principe[tw] OR Romania[tw] OR Rwanda[tw] OR Ruanda[tw]
OR Samoa[tw] OR “Sao Tome”[tw] OR Senegal[tw] OR Serbia[tw] OR “Sierra
Leone’[tw] OR “Solomon Islands”[tw] OR Somalia[tw] OR “South Africa”[tw] OR
“South Sudan”[tw] OR “Sri Lanka”[tw] OR “St Lucia”[tw] OR “St Vincent’[tw] OR
Sudan[tw] OR Suriham[tw] OR Suriname[tw] OR Swaziland[tw] OR Syria[tw] OR
“Syrian Arab Republic’[tw] OR Tajikistan[tw] OR Tadzhikistan[tw] OR Tadjikistan[tw]
OR Tadzhik[tw] OR Tanzania[tw] OR Thailand[tw] OR Timor[tw] OR Togo[tw] OR
Tonga[tw] OR Tunisia[tw] OR Turkey[tw] OR Turkmen[tw] OR Turkmenistan[tw] OR
Tuvalu[tw] OR Uganda[tw] OR Ukraine[tw] OR Uzbek[tw] OR Uzbekistan[tw] OR
Vanuatu[tw] OR Vietnam[tw] OR “West Bank”[tw] OR Yemen[tw] OR Zambia[tw] OR
Zimbabwe[tw]))

1155076

#5

#2 AND (#3 OR #4)

714
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#6

#5 Rerun November 3rd, 2017 (Publications since first search)

58

PubMed before duplicates removed: 772
PubMed after duplicates removed: 760

Scopus

Search

Query

ltems
Found

#1

TITLE-ABS-KEY ( (counterfeit W/3 medicine ) OR ( counterfeited W/3 medicine )
OR ( counterfeits W/3 medicine ) OR ( fake W/3 medicine ) OR ( fakes W/3
medicine ) OR ( faked W/3 medicine ) OR ( falsified W/3 medicine ) OR ( false W/3
medicine ) OR ( counterfeiting W/3 medicine ) OR ( substandard W/3 medicine )
OR (' spurious W/3 medicine ) OR ( counterfeit W/3 medicines ) OR ( counterfeited
W/3 medicines ) OR ( counterfeits W/3 medicines ) OR ( fake W/3 medicines ) OR (
fakes W/3 medicines ) OR ( faked W/3 medicines ) OR ( falsified W/3 medicines )
OR ( false W/3 medicines ) OR ( counterfeiting W/3 medicines ) OR ( substandard
W/3 medicines ) OR ( spurious W/3 medicines ) OR ( counterfeit W/3 medication )
OR ( counterfeited W/3 medication ) OR ( counterfeits W/3 medication ) OR ( fake
W/3 medication ) OR ( fakes W/3 medication ) OR ( faked W/3 medication ) OR (
falsified W/3 medication ) OR ( false W/3 medication ) OR ( counterfeiting W/3
medication ) OR ( substandard W/3 medication ) OR ( spurious W/3 medication )
OR ( counterfeit W/3 medications ) OR ( counterfeited W/3 medications ) OR (
counterfeits W/3 medications ) OR ( fake W/3 medications ) OR ( fakes W/3
medications ) OR ( faked W/3 medications ) OR ( falsified W/3 medications ) OR (
false W/3 medications ) OR ( counterfeiting W/3 medications ) OR ( substandard
W/3 medications ) OR ( spurious W/3 medications ) OR ( counterfeit W/3 drug ) OR
( counterfeited W/3 drug ) OR ( counterfeits W/3 drug ) OR ( fake W/3 drug ) OR (
fakes W/3 drug ) OR ( faked W/3 drug ) OR ( falsified W/3 drug ) OR ( false W/3
drug ) OR ( counterfeiting W/3 drug ) OR ( substandard W/3 drug ) OR ( spurious
W/3 drug ) OR ( counterfeit W/3 drugs ) OR ( counterfeited W/3 drugs ) OR (
counterfeits W/3 drugs ) OR ( fake W/3 drugs ) OR ( fakes W/3 drugs ) OR ( faked
W/3 drugs ) OR ( falsified W/3 drugs ) OR ( false W/3 drugs ) OR ( counterfeiting
W/3 drugs ) OR ( substandard W/3 drugs ) OR ( spurious W/3 drugs ) OR (
counterfeit W/3 pharmaceutical ) OR ( counterfeited W/3 pharmaceutical ) OR (
counterfeits W/3 pharmaceutical ) OR ( fake W/3 pharmaceutical ) OR ( fakes W/3
pharmaceutical ) OR ( faked W/3 pharmaceutical ) OR ( falsified W/3
pharmaceutical ) OR ( false W/3 pharmaceutical ) OR ( counterfeiting W/3
pharmaceutical ) OR ( substandard W/3 pharmaceutical ) OR ( spurious W/3
pharmaceutical ) OR ( counterfeit W/3 pharmaceuticals ) OR ( counterfeited W/3
pharmaceuticals ) OR ( counterfeits W/3 pharmaceuticals ) OR ( fake W/3
pharmaceuticals ) OR ( fakes W/3 pharmaceuticals ) OR ( faked W/3
pharmaceuticals ) OR ( falsified W/3 pharmaceuticals ) OR ( false W/3
pharmaceuticals ) OR ( counterfeiting W/3 pharmaceuticals ) OR ( substandard
W/3 pharmaceuticals ) OR ( spurious W/3 pharmaceuticals ))

2,251

#2

TITLE-ABS-KEY ( "false positive" OR "false negative" OR "false transmitter" OR
"false transmitters" OR "false result" OR "false results" )

117,213

#3

#1 AND NOT #2

2,011

#4

TITLE-ABS-KEY ( "deprived countries" OR "deprived country" OR "deprived

275,059
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nation" OR "deprived nations" OR "deprived population" OR "deprived
populations” OR "deprived world" OR "developing countries" OR "developing
country” OR "developing economies" OR "developing economy” OR
"developing nation" OR "developing nations" OR "developing population" OR
"developing populations" OR "developing world" OR "lami countries" OR "lami
country" OR "less developed countries" OR "less developed country" OR "less
developed economies" OR "less developed economy" OR "less developed
nation" OR "less developed nations" OR "less developed population" OR "less
developed populations” OR "less developed world" OR "lesser developed
countries" OR "lesser developed country" OR "lesser developed economies”" OR
"lesser developed economy” OR "lesser developed nation" OR "lesser
developed nations" OR "lesser developed population” OR "lesser developed
populations" OR "lesser developed world" OR "LMIC" OR "LMICS" OR "low
gdp" OR "low gnp" OR "low gross domestic" OR "low gross national" OR "low
income countries" OR "low income country" OR "low income economies" OR
"low income economy" OR "low income nation" OR "low income nations" OR
"low income population" OR "low income populations" OR "lower gdp" OR
"lower gnp" OR "lower gross domestic" OR "lower gross national" OR "lower
income countries" OR "lower income country" OR "lower income economies"
OR "lower income economy” OR "lower income nation" OR "lower income
nations" OR "lower income population" OR "lower income populations" OR
"middle income countries" OR "middle income country" OR "middle income
economies” OR "middle income economy” OR "middle income nation" OR
"middle income nations”" OR "middle income population” OR "middle income
populations" OR "poor countries" OR "poor country" OR "Poor Economies" OR
"Poor Economy" OR "poor nation" OR "poor nations" OR "poor population" OR
"poor populations" OR "poor world" OR "poorer countries" OR "poorer country"
OR "Poorer Economies" OR "Poorer Economy" OR "poorer nation" OR "poorer
nations" OR "poorer population" OR "poorer populations" OR "poorer world"
OR "third world" OR "transitional countries" OR "transitional country" OR
"Transitional Economies" OR "Transitional Economy" OR "under developed
countries" OR "under developed country” OR "under developed economies" OR
"under developed economy” OR "under developed nation" OR "under developed
nations" OR "under developed population” OR "under developed populations"”
OR "under developed world" OR "under served countries" OR "under served
country" OR "under served nation" OR "under served nations" OR "under
served population" OR "under served populations" OR "under served world" OR
"underdeveloped countries" OR "underdeveloped country" OR "underdeveloped
economies” OR "underdeveloped economy" OR "underdeveloped nation" OR
"underdeveloped nations" OR "underdeveloped population" OR "underdeveloped
populations" OR "underdeveloped world" OR "underserved countries” OR
"underserved country” OR "underserved nation" OR "underserved nations" OR
"underserved population" OR "underserved populations” OR "underserved
world" )

#5

TITLE-ABS-KEY ( afghanistan OR albania OR algeria OR "American Samoa"
OR angola OR armenia OR azerbaijan OR bangladesh OR belarus OR
byelarus OR belorussia OR belize OR benin OR bhutan OR bolivia OR
bosnia OR botswana OR brazil OR bulgaria OR burma OR "Burkina Faso"

3,101,742
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OR burundi OR "Cabo Verde" OR "Cape verde" OR cambodia OR cameroon
OR "Central African Republic" OR chad OR china OR colombia OR comoros
OR comores OR comoro OR congo OR "Costa Rica" OR "Cbte d'lvoire” OR
cuba OR djibouti OR dominica OR "Dominican Republic" OR ecuador OR
egypt OR "El Salvador" OR eritrea OR ethiopia OR fiji OR gabon OR
gambia OR gaza OR "Georgia Republic" OR georgian OR ghana OR
grenada OR grenadines OR guatemala OR guinea OR "Guinea Bisau" OR
guyana OR haiti OR herzegovina OR hercegovina OR honduras OR india
OR indonesia OR iran OR irag OR jamaica OR jordan OR kazakhstan OR
kenya OR kiribati OR korea OR kosovo OR kyrgyz OR kirghizia OR kirghiz
OR kirgizstan OR kyrgyzstan OR "Lao PDR" OR laos OR lebanon OR
lesotho OR liberia OR libya OR macedonia OR madagascar OR malawi OR
malay OR malaya OR malaysia OR maldives OR mali OR "Marshall Islands"
OR mauritania OR mauritius OR mexico OR micronesia OR moldova OR
mongolia OR montenegro OR morocco OR mozambique OR myanmar OR
namibia OR nepal OR nicaragua OR niger OR nigeria OR pakistan OR
palau OR panama OR "Papua New Guinea" OR paraguay OR peru OR
philippines OR phillippines OR philipines OR phillipines OR principe OR
romania OR rwanda OR ruanda OR samoa OR "Sao Tome" OR senegal
OR serbia OR "Sierra Leone" OR "Solomon Islands" OR somalia OR "South
Africa" OR "South Sudan" OR "Sri Lanka" OR "St Lucia" OR "St Vincent" OR
sudan OR suriham OR suriname OR swaziland OR syria OR "Syrian Arab
Republic" OR tajikistan OR tadzhikistan OR tadjikistan OR tadzhik OR
tanzania OR thailand OR timor OR togo OR tonga OR tunisia OR turkey
OR turkmen OR turkmenistan OR tuvalu OR uganda OR ukraine OR uzbek
OR uzbekistan OR vanuatu OR vietham OR "West Bank" OR yemen OR
zambia OR zimbabwe )

#6 #4 OR #5 3,244,856

#7 #3 AND #6 537

#8 #7 Rerun November 3rd, 2017 (Publications since first search) 39

Scopus before duplicates removed: 576

Scopus after duplicates removed: 260

Global Health

Search | Query ltems
Found

S1 TI ( ((counterfeit OR counterfeited OR counterfeits OR fake OR fakes OR faked OR | 245

falsified OR false OR counterfeiting OR substandard OR spurious) N3 (medicine
OR medicines OR medication OR medications OR drug OR drugs OR
pharmaceutical OR pharmaceuticals))) ) OR AB ( ((counterfeit OR counterfeited
OR counterfeits OR fake OR fakes OR faked OR falsified OR false OR
counterfeiting OR substandard OR spurious) N3 (medicine OR medicines OR
medication OR medications OR drug OR drugs OR pharmaceutical OR
pharmaceuticals))) ) OR SU ( ((counterfeit OR counterfeited OR counterfeits OR
fake OR fakes OR faked OR falsified OR false OR counterfeiting OR substandard
OR spurious) N3 (medicine OR medicines OR medication OR medications OR
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drug OR drugs OR pharmaceutical OR pharmaceuticals))) )

S2

TI ( ("false positive" OR "false negative" OR "false transmitter" OR "false
transmitters” OR "false result" OR "false results") ) OR AB ( ("false positive" OR
"false negative" OR "false transmitter" OR "false transmitters" OR "false result" OR
"false results") ) OR SU ( ("false positive" OR "false negative" OR "false
transmitter" OR "false transmitters" OR "false result" OR "false results") )

9,088

S3

S1 NOT S2

231

Global Health before duplicates removed: 231
Global Health after duplicates removed: 115

EconlLit

Search

Query

ltems
Found

S1

TI ( ((counterfeit OR counterfeited OR counterfeits OR fake OR fakes OR faked OR
falsified OR false OR counterfeiting OR substandard OR spurious) N3 (medicine
OR medicines OR medication OR medications OR drug OR drugs OR
pharmaceutical OR pharmaceuticals))) ) OR AB ( ((counterfeit OR counterfeited
OR counterfeits OR fake OR fakes OR faked OR falsified OR false OR
counterfeiting OR substandard OR spurious) N3 (medicine OR medicines OR
medication OR medications OR drug OR drugs OR pharmaceutical OR
pharmaceuticals))) ) OR SU ( ((counterfeit OR counterfeited OR counterfeits OR
fake OR fakes OR faked OR falsified OR false OR counterfeiting OR substandard
OR spurious) N3 (medicine OR medicines OR medication OR medications OR
drug OR drugs OR pharmaceutical OR pharmaceuticals))) )

37

S2

TI ( ("false positive" OR "false negative" OR "false transmitter" OR "false
transmitters" OR "false result" OR "false results") ) OR AB ( ("false positive" OR
"false negative" OR "false transmitter" OR "false transmitters" OR "false result" OR
"false results") ) OR SU ( ("false positive" OR "false negative" OR "false
transmitter" OR "false transmitters" OR "false result" OR "false results") )

69

S3

S1NOT S2

36

EconLit before duplicates removed: 36
EconlLit after duplicates removed: 24

Embase

Search

Query

ltems
Found

#1

‘counterfeit drug'/exp OR (counterfeit:ab,ti OR counterfeited:ab,ti OR
counterfeits:ab,ti OR fake:ab,ti OR fakes:ab,ti OR faked:ab,ti OR falsified:ab,ti OR
false:ab,ti OR counterfeiting:ab,ti OR substandard:ab,ti OR spurious:ab,ti AND
(medicine:ab,ti OR medicines:ab,ti OR medication:ab,ti OR medications:ab,ti OR
drug:ab,ti OR drugs:ab,ti OR pharmaceutical:ab,ti OR pharmaceuticals:ab,ti OR
'‘chemicals and drugs'/exp))

12,782

#2

'false positive' OR 'false negative' OR 'false transmitter' OR 'false transmitters' OR
'false result' OR 'false results'

83,351

#3

#1 NOT #2

7,077

#4

'deprived countries' OR 'deprived country' OR 'deprived nation' OR 'deprived

145,063
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nations' OR 'deprived population' OR 'deprived populations' OR 'deprived world'
OR 'developing countries' OR 'developing country' OR 'developing economies’' OR
'developing economy' OR 'developing nation' OR 'developing nations' OR
'developing population' OR 'developing populations' OR 'developing world' OR 'lami
countries' OR 'lami country' OR 'less developed countries' OR 'less developed
country' OR 'less developed economies' OR 'less developed economy' OR 'less
developed nation' OR 'less developed nations' OR 'less developed population' OR
'less developed populations' OR 'less developed world' OR 'lesser developed
countries' OR 'lesser developed country' OR 'lesser developed economies' OR
'lesser developed economy' OR 'lesser developed nation' OR 'lesser developed
nations' OR 'lesser developed population' OR 'lesser developed populations' OR
'lesser developed world' OR 'Imic' OR 'Imics' OR 'low gdp' OR 'low gnp' OR 'low
gross domestic' OR 'low gross national' OR 'low income countries' OR 'low income
country' OR 'low income economies' OR 'low income economy' OR 'low income
nation' OR 'low income nations' OR 'low income population' OR 'low income
populations' OR 'lower gdp' OR 'lower gnp' OR 'lower gross domestic' OR 'lower
gross national' OR 'lower income countries' OR 'lower income country' OR 'lower
income economies' OR 'lower income economy' OR 'lower income nation' OR
'lower income nations' OR 'lower income population' OR 'lower income populations'
OR 'middle income countries' OR 'middle income country' OR 'middle income
economies' OR 'middle income economy' OR 'middle income nation' OR 'middle
income nations' OR 'middle income population' OR 'middle income populations' OR
'poor countries' OR 'poor country' OR 'poor economies’ OR 'poor economy' OR
'poor nation' OR 'poor nations' OR 'poor population' OR 'poor populations' OR 'poor
world' OR 'poorer countries' OR 'poorer country' OR 'poorer economies' OR 'poorer
economy' OR 'poorer nation' OR 'poorer nations' OR 'poorer population' OR 'poorer
populations' OR 'poorer world' OR 'third world' OR 'transitional countries' OR
'transitional country' OR 'transitional economies' OR 'transitional economy' OR
'under developed countries' OR 'under developed country' OR 'under developed
economies' OR 'under developed economy' OR 'under developed nation' OR
'under developed nations' OR 'under developed population' OR 'under developed
populations' OR 'under developed world' OR 'under served countries' OR 'under
served country' OR 'under served nation' OR 'under served nations' OR 'under
served population' OR 'under served populations' OR 'under served world' OR
'underdeveloped countries' OR 'underdeveloped country' OR 'underdeveloped
economies' OR 'underdeveloped economy' OR 'underdeveloped nation' OR
'‘underdeveloped nations' OR 'underdeveloped population' OR 'underdeveloped
populations' OR 'underdeveloped world' OR 'underserved countries' OR
'underserved country' OR 'underserved nation' OR 'underserved nations' OR
'underserved population' OR 'underserved populations' OR 'underserved world'

#5

afghanistan OR albania OR algeria OR 'american samoa' OR angola OR armenia
OR azerbaijan OR bangladesh OR belarus OR byelarus OR belorussia OR belize
OR benin OR bhutan OR bolivia OR bosnia OR botswana OR brazil OR bulgaria
OR burma OR 'burkina faso' OR burundi OR 'cabo verde' OR 'cape verde' OR
cambodia OR cameroon OR 'central african republic' OR chad OR china OR
colombia OR comoros OR comores OR comoro OR congo OR 'costa rica' OR 'cote
d ivoire' OR cuba OR djibouti OR dominica OR 'dominican republic' OR ecuador
OR egypt OR ‘el salvador' OR eritrea OR ethiopia OR fiji OR gabon OR gambia OR

5,201,776
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gaza OR 'georgia republic' OR georgian OR ghana OR grenada OR grenadines
OR guatemala OR guinea OR 'guinea bisau' OR guyana OR haiti OR herzegovina
OR hercegovina OR honduras OR india OR indonesia OR iran OR iraq OR jamaica
OR jordan OR kazakhstan OR kenya OR kiribati OR korea OR kosovo OR kyrgyz
OR kirghizia OR kirghiz OR kirgizstan OR kyrgyzstan OR 'lao pdr' OR laos OR
lebanon OR lesotho OR liberia OR libya OR macedonia OR madagascar OR
malawi OR malay OR malaya OR malaysia OR maldives OR mali OR 'marshall
islands' OR mauritania OR mauritius OR mexico OR micronesia OR moldova OR
mongolia OR montenegro OR morocco OR mozambique OR myanmar OR namibia
OR nepal OR nicaragua OR niger OR nigeria OR pakistan OR palau OR panama
OR 'papua new guinea' OR paraguay OR peru OR philippines OR phillippines OR
philipines OR phillipines OR principe OR romania OR rwanda OR ruanda OR
samoa OR 'sao tome' OR senegal OR serbia OR 'sierra leone' OR 'solomon
islands' OR somalia OR 'south africa' OR 'south sudan' OR 'sri lanka' OR 'st lucia'
OR 'st vincent' OR sudan OR suriham OR suriname OR swaziland OR syria OR
'syrian arab republic' OR tajikistan OR tadzhikistan OR tadjikistan OR tadzhik OR
tanzania OR thailand OR timor OR togo OR tonga OR tunisia OR turkey OR
turkmen OR turkmenistan OR tuvalu OR uganda OR ukraine OR uzbek OR
uzbekistan OR vanuatu OR vietnam OR 'west bank' OR yemen OR zambia OR
zimbabwe

#6 #3 AND (#4 OR #5) 1,723
#7 #6 AND [embase]/lim NOT [medline)/lim 895
Embase before duplicates removed: 895

Embase after duplicates removed: 680

Second Search

Search for studies examining the quality of medicines in LMICs

Conducted: November 3rd, 2017

Total before duplicates removed: 1582

Total after duplicates removed: 1133

PubMed

#1 (quality[ti] AND (medicine[tiab] OR medicines[tiab] OR medication[tiab] OR 17945
medications[tiab] OR drug[tiab] OR drugs[tiab] OR pharmaceutical[tiab] OR
pharmaceuticals[tiab] OR "Pharmaceutical Preparations "[Mesh]))

#2 “Controlled Substances”[Mesh] OR “Cosmeceuticals”’[Mesh] OR “Designer 323907
Drugs’[Mesh] OR “Drugs, Investigational’[Mesh] OR “Medical Marijuana”’[Mesh] OR
“Nostrums”’[Mesh] OR “Pharmaceutic Aids”"[Mesh] OR “Pharmaceutical Preparations,
Dental’[Mesh] OR “Placebos’[Mesh] OR “Plant Extracts’[Mesh] OR
“Solutions’[Mesh] OR “Street Drugs”’[Mesh] OR “Veterinary Drugs’[Mesh] OR
“Materia Medica”[Mesh] OR “Drugs, Chinese Herbal'[Mesh]

#3 (((“quality of life”[tiab] OR “quality of reporting”[tiab] OR “quality of care”[tiab] OR 7684052

“quality care”[tiab] OR “care quality’[tiab] OR “quality of service”[tiab] OR “quality of
services”[tiab] OR “service quality”[tiab] OR “quality of sleep” OR “sleep quality” OR
adherenceltiab] OR “diet quality” OR “quality of diet” OR “quality-adjusted’[tw] OR
“quality of evidence”[tiab] OR “healthcare quality’[tiab] OR “health care quality”[tiab]
OR “quality of health care”[tiab] OR “quality of healthcare”[tiab] OR “quality of
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medical’[tiab] OR “quality health”[tiab] OR “quality of health”[tiab] OR “institute for
quality”[tiab] OR “sperm” OR “documentation quality”[tiab] OR “bone quality” OR
“solvent quality’[tiab] OR “DNA”[tiab] OR “quality of study”[tiab] OR “quality of
studies”[tiab] OR milk OR protein[tiab] OR proteins[tiab] OR “quality innovation”[tiab]
OR “quality attribute”[tiab] OR “quality attributes” OR “education”[ti] OR “teaching[ti]
OR instruction[ti] OR “quality constant” OR “genetic’[tiab] OR “gene”[tiab] OR
“block’[tiab] OR “quality management’[tiab] OR “management quality”[tiab] OR
“treatment quality”[tiab] OR “quality of outcome”[tiab] OR “quality research”[tiab] OR
“quality of data”[tiab] OR “data quality”[tiab] OR “environmental quality”[tiab] OR
“stem cell” OR intoxication OR sanitation[tiab] OR “herbal’[tiab] OR “traditional”[tiab]
OR “retention” OR “ventilation” OR “curriculum” OR “environment’[tiab] OR “physical
activity” OR pollution[tiab] OR “drug abuse” OR alcohol OR “substance abuse” OR
insecticide[ti] OR “smoking” OR “adverse events” OR acupuncture OR transfusion
OR attitudes OR “electronic’[tiab] OR “adverse events’[tw] OR "quality criteria"[ti]] OR
"clinical trials"[ti] OR environment][ti])))

#4 ("false positive"[tw] OR "false negative"[tw] OR "false transmitter"[tw] OR "false 79097
transmitters"[tw] OR "false result"[tw] OR "false results"[tw])
#5 (Afghanistan[tw] OR Albania[tw] OR Algeria[tw] OR “American Samoa”[tw] OR 1225922

Angola[tw] OR Armenia[tw] OR Azerbaijan[tw] OR Bangladesh[tw] OR Belarus[tw]
OR Byelarus[tw] OR Belorussia[tw] OR Belize[tw] OR Benin[tw] OR Bhutan[tw] OR
Bolivia[tw] OR Bosnia[tw] OR Botswana[tw] OR Brazil[tw] OR Bulgaria[tw] OR
Burma[tw] OR “Burkina Faso”[tw] OR Burundi[tw] OR “Cabo Verde”[tw] OR “Cape
verde”[tw] OR Cambodia[tw] OR Cameroon[tw] OR “Central African Republic’[tw]
OR Chad[tw] OR China[tw] OR Colombia[tw] OR Comoros[tw] OR Comores[tw] OR
Comoro[tw] OR Congo[tw] OR “Costa Rica’[tw] OR “Céte d'lvoire’[tw] OR Cuba[tw]
OR Djibouti[tw] OR Dominica[tw] OR “Dominican Republic’[tw] OR Ecuador[tw] OR
Egypt[tw] OR “El Salvador”’[tw] OR Eritrea[tw] OR Ethiopia[tw] OR Fiji[ftw] OR
Gabon[tw] OR Gambia[tw] OR Gaza[tw] OR “Georgia Republic’[tw] OR Georgian[tw]
OR Ghana[tw] OR Grenada[tw] OR Grenadines[tw] OR Guatemala[tw] OR
Guinea[tw] OR “Guinea Bisau’[tw] OR Guyana[tw] OR Haiti[tw] OR Herzegovina[tw]
OR Hercegovina[tw] OR Honduras[tw] OR India[tw] OR Indonesia[tw] OR Iran[tw]
OR Iraq[tw] OR Jamaica[tw] OR Jordan[tw] OR Kazakhstan[tw] OR Kenya[tw] OR
Kiribati[tw] OR Korea[tw] OR Kosovo[tw] OR Kyrgyz[tw] OR OR Kirghizia[tw] OR
Kirghiz[tw] OR Kirgizstan[tw] OR Kyrgyzstan[tw] OR “Lao PDR”[tw] OR Laos[tw] OR
Lebanon[tw] OR Lesotho[tw] OR Liberia[tw] OR Libya[tw] OR Macedonia[tw] OR
Madagascar[tw] OR Malawi[tw] OR Malay[tw] OR Malaya[tw] OR Malaysia[tw] OR
Maldives[tw] OR Mali[tw] OR “Marshall Islands”[tw] OR Mauritania[tw] OR
Mauritius[tw] OR Mexico[tw] OR Micronesia[tw] OR Moldova[tw] OR Mongolia[tw]
OR Montenegro[tw] OR Morocco[tw] OR Mozambique[tw] OR Myanmar[tw] OR
Namibia[tw] OR Nepal[tw] OR Nicaragua[tw] OR Niger[tw] OR Nigeria [tw] OR
Pakistan [tw] OR Palautw] OR Panama][tw] OR “Papua New Guinea’[tw] OR
Paraguay[tw] OR Peru [tw] OR Philippines[tw] OR Phillippines[tw] OR Philipines[tw]
OR Phillipines[tw] OR Principe[tw] OR Romania[tw] OR Rwanda[tw] OR Ruanda[tw]
OR Samoa[tw] OR “Sao Tome”[tw] OR Senegal[tw] OR Serbia[tw] OR “Sierra
Leone’[tw] OR “Solomon Islands’[tw] OR Somalia[tw] OR “South Africa”[tw] OR
“South Sudan’[tw] OR “Sri Lanka”[tw] OR “St Lucia”[tw] OR “St Vincent’[tw] OR
Sudan[tw] OR Suriham[tw] OR Suriname[tw] OR Swaziland[tw] OR Syria[tw] OR
“Syrian Arab Republic’[tw] OR Tajikistan[tw] OR Tadzhikistan[tw] OR Tadjikistan[tw]
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OR Tadzhik[tw] OR Tanzania[tw] OR Thailand[tw] OR Timor[tw] OR Togo[tw] OR
Tonga[tw] OR Tunisia[tw] OR Turkey[tw] OR Turkmen[tw] OR Turkmenistan[tw] OR
Tuvalu[tw] OR Uganda[tw] OR Ukraine[tw] OR Uzbek[tw] OR Uzbekistan[tw] OR
Vanuatu[tw] OR Vietnam[tw] OR “West Bank”[tw] OR Yemen[tw] OR Zambia[tw] OR
Zimbabwe[tw]))

#6

((Deprived Countries[tw] OR Deprived Population[tw] OR Deprived Populations[tw]
OR Developing Countries[tw] OR Developing Country[tw] OR Developing
Economies[tw] OR Developing Economy[tw] OR Developing Nation[tw] OR
Developing Nations[tw] OR Developing Population[tw] OR Developing
Populations[tw] OR Developing World[tw] OR LAMI Countries[tw] OR LAMI
Country[tw] OR Less Developed Countries[tw] OR Less Developed Country[tw] OR
Less Developed Economies [tw] OR Less Developed Nation[tw] OR Less Developed
Nations[tw] OR Less Developed World[tw] OR Lesser Developed Countries[tw] OR
Lesser Developed Nations[tw] OR LMIC[tw] OR LMICS[tw] OR Low GDP[tw] OR
Low GNP[tw] OR Low Gross Domestic[tw] OR Low Gross National[tw] OR Low
Income Countries[tw] OR Low Income Country[tw] OR Low Income Economies [tw]
OR Low Income Economy[tw] OR Low Income Nations[tw] OR Low Income
Population[tw] OR Low Income Populations[tw] OR Lower GDP[tw] OR lower gross
domestic[tw] OR Lower Income Countries[tw] OR Lower Income Country[tw] OR
Lower Income Nations[tw] OR Lower Income Population[tw] OR Lower Income
Populations[tw] OR Middle Income Countries[tw] OR Middle Income Country[tw] OR
Middle Income Economies [tw] OR Middle Income Nation[tw] OR Middle Income
Nations[tw] OR Middle Income Population[tw] OR Middle Income Populations[tw] OR
Poor Countries[tw] OR Poor Country[tw] OR Poor Economies [tw] OR Poor
Economy[tw] OR Poor Nation[tw] OR Poor Nations[tw] OR Poor Population[tw] OR
Poor Populations[tw] OR poor world[tw] OR Poorer Countries[tw] OR Poorer
Economies [tw] OR Poorer Economy[tw] OR Poorer Nations[tw] OR Poorer
Population[tw] OR Poorer Populations[tw] OR Third World[tw] OR Transitional
Countries[tw] OR Transitional Country[tw] OR Transitional Economies[tw] OR
Transitional Economy[tw] OR Under Developed Countries[tw] OR Under Developed
Country[tw] OR under developed nations[tw] OR Under Developed World[tw] OR
Under Served Population[tw] OR Under Served Populations[tw] OR Underdeveloped
Countries[tw] OR Underdeveloped Country[tw] OR underdeveloped economies[tw]
OR underdeveloped nations[tw] OR underdeveloped population[tw] OR
Underdeveloped World[tw] OR Underserved Countries[tw] OR Underserved
Nations[tw] OR Underserved Population[tw] OR Underserved Populations[tw]))

136241

#7

#1 NOT (#2 OR #3 OR #4)

5155

#8

#7 AND (#5 OR #6)

452

PubMed before duplicates removed: 452
PubMed after duplicates removed: 388

Scopus

#1

TITLE ( ( quality W/3 medicine ) OR ( quality W/3 medicines ) OR ( quality W/3
medication ) OR ( quality W/3 medications ) OR (quality W/3 drug ) OR (quality W/3
tablets ) OR (quality W/3 pills) OR (quality W/3 drugs ) OR ( quality W/3 tablet ) OR (
quality W/3 pill ) OR ( quality W/3 pharmaceutical ) OR ( quality W/3 pharmaceuticals

))

3706
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#2

TITLE ("quality of life" OR "quality of reporting" OR "quality of care" OR "quality care"
OR "care quality” OR "quality of service" OR "quality of services" OR "service
quality" OR "quality of sleep” OR "sleep quality” OR “adherence” OR "diet quality"
OR "quality of diet" OR "quality-adjusted" OR "quality of evidence" OR "healthcare
quality" OR "health care quality" OR "quality of health care" OR "quality of
healthcare" OR "quality of medical" OR "quality health" OR "quality of health" OR
"institute for quality" OR "documentation quality" OR "bone quality" OR "solvent
quality" OR "quality of study" OR "quality of studies" OR “milk” OR “protein” OR
“proteins” OR "quality innovation" OR "quality attribute" OR "quality attributes" OR
"quality education" OR "quality educational" OR "education quality" OR "quality of
teaching" OR "teaching quality" OR "quality of instruction" OR "quality constant" OR
"quality management” OR "management quality” OR "treatment quality" OR "quality
of outcome" OR "quality research" OR "quality of data" OR "data quality" OR “air
quality” OR "environment" OR "retention" OR "ventilation" OR "curriculum" OR
"environment" OR "physical activity" OR pollution OR "drug abuse" OR alcohol OR
"substance abuse" OR "insecticide quality" OR "smoking" OR "adverse events" OR
“acupuncture” OR “transfusion” OR “attitudes” OR "electronic" OR "adverse events")
AND TITLE-ABS-KEY ("false positive" OR "false negative" OR "false transmitter" OR
"false transmitters" OR "false result" OR "false results" OR "sperm" OR "DNA" OR
"genetic" OR "gene" OR "block" OR “stem cell” OR “intoxication” OR “sanitation” OR
"herbal" OR "traditional" OR “dental” OR “tooth” OR “dentist” OR “veterinary” OR
“animal” OR “animals”)

740140

#3

#1 AND NOT #2

3633

#4

TITLE-ABS-KEY ( "deprived countries" OR "deprived country" OR "deprived nation"
OR "deprived nations" OR "deprived population" OR "deprived populations" OR
"deprived world" OR "developing countries" OR "developing country" OR "developing
economies" OR "developing economy" OR "developing nation" OR "developing
nations" OR "developing population" OR "developing populations" OR "developing
world" OR "lami countries" OR "lami country" OR "less developed countries" OR
"less developed country" OR "less developed economies” OR "less developed
economy" OR "less developed nation" OR "less developed nations" OR "less
developed population" OR "less developed populations" OR "less developed world"
OR "lesser developed countries" OR "lesser developed country" OR "lesser
developed economies" OR "lesser developed economy" OR "lesser developed
nation" OR "lesser developed nations" OR "lesser developed population" OR "lesser
developed populations" OR "lesser developed world" OR "LMIC" OR "LMICS" OR
"low gdp" OR "low gnp" OR "low gross domestic" OR "low gross national" OR "low
income countries" OR "low income country” OR "low income economies" OR "low
income economy" OR "low income nation" OR "low income nations" OR "low income
population" OR "low income populations” OR "lower gdp" OR "lower gnp" OR "lower
gross domestic" OR "lower gross national" OR "lower income countries" OR "lower
income country” OR "lower income economies" OR "lower income economy" OR
"lower income nation" OR "lower income nations" OR "lower income population" OR
"lower income populations" OR "middle income countries" OR "middle income
country" OR "middle income economies" OR "middle income economy" OR "middle
income nation" OR "middle income nations" OR "middle income population" OR
"middle income populations" OR "poor countries" OR "poor country" OR "Poor
Economies" OR "Poor Economy" OR "poor nation" OR "poor nations" OR "poor

3,631,7
99
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population" OR "poor populations" OR "poor world" OR "poorer countries" OR
"poorer country” OR "Poorer Economies" OR "Poorer Economy" OR "poorer nation"
OR "poorer nations" OR "poorer population"” OR "poorer populations" OR "poorer
world" OR "third world" OR "transitional countries" OR "transitional country” OR
"Transitional Economies" OR "Transitional Economy" OR "under developed
countries" OR "under developed country" OR "under developed economies" OR
"under developed economy" OR "under developed nation" OR "under developed
nations" OR "under developed population" OR "under developed populations" OR
"under developed world" OR "under served countries" OR "under served country"
OR "under served nation" OR "under served nations" OR "under served population”
OR "under served populations" OR "under served world" OR "underdeveloped
countries" OR "underdeveloped country” OR "underdeveloped economies” OR
"underdeveloped economy" OR "underdeveloped nation" OR "underdeveloped
nations" OR "underdeveloped population" OR "underdeveloped populations" OR
"underdeveloped world" OR "underserved countries" OR "underserved country" OR
"underserved nation" OR "underserved nations" OR "underserved population" OR
"underserved populations" OR "underserved world" ) OR TITLE-ABS-KEY (
afghanistan OR albania OR algeria OR "American Samoa" OR angola OR armenia
OR azerbaijan OR bangladesh OR belarus OR byelarus OR belorussia OR belize
OR benin OR bhutan OR bolivia OR bosnia OR botswana OR brazil OR bulgaria OR
burma OR "Burkina Faso" OR burundi OR "Cabo Verde" OR "Cape verde" OR
cambodia OR cameroon OR "Central African Republic" OR chad OR china OR
colombia OR comoros OR comores OR comoro OR congo OR "Costa Rica" OR
"Cote d'Ivoire” OR cuba OR djibouti OR dominica OR "Dominican Republic" OR
ecuador OR egypt OR "El Salvador" OR eritrea OR ethiopia OR fiji OR gabon OR
gambia OR gaza OR "Georgia Republic" OR georgian OR ghana OR grenada OR
grenadines OR guatemala OR guinea OR "Guinea Bisau" OR guyana OR haiti OR
herzegovina OR hercegovina OR honduras OR india OR indonesia OR iran OR iraq
OR jamaica OR jordan OR kazakhstan OR kenya OR kiribati OR korea OR kosovo
OR kyrgyz OR kirghizia OR kirghiz OR kirgizstan OR kyrgyzstan OR "Lao PDR" OR
laos OR lebanon OR lesotho OR liberia OR libya OR macedonia OR madagascar
OR malawi OR malay OR malaya OR malaysia OR maldives OR mali OR "Marshall
Islands" OR mauritania OR mauritius OR mexico OR micronesia OR moldova OR
mongolia OR montenegro OR morocco OR mozambique OR myanmar OR namibia
OR nepal OR nicaragua OR niger OR nigeria OR pakistan OR palau OR panama
OR "Papua New Guinea" OR paraguay OR peru OR philippines OR phillippines OR
philipines OR phillipines OR principe OR romania OR rwanda OR ruanda OR samoa
OR "Sao Tome" OR senegal OR serbia OR "Sierra Leone" OR "Solomon Islands"
OR somalia OR "South Africa" OR "South Sudan" OR "Sri Lanka" OR "St Lucia" OR
"St Vincent" OR sudan OR suriham OR suriname OR swaziland OR syria OR
"Syrian Arab Republic" OR tajikistan OR tadzhikistan OR tadjikistan OR tadzhik OR
tanzania OR thailand OR timor OR togo OR tonga OR tunisia OR turkey OR turkmen
OR turkmenistan OR tuvalu OR uganda OR ukraine OR uzbek OR uzbekistan OR
vanuatu OR vietnam OR "West Bank" OR yemen OR zambia OR zimbabwe )

#5

#3 AND #4

376

Scopus before duplicates removed: 376
Scopus after duplicates removed: 209
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Embase

#1b

'quality’:ti AND (('quality’ NEAR/3 medicine) OR ('quality’ NEAR/3 medicines) OR
(‘quality’ NEAR/3 medication) OR (‘quality’ NEAR/3 medications) OR (‘quality’
NEAR/3 drug) OR (‘quality’ NEAR/3 drugs) OR (‘quality’ NEAR/3 pills) OR (‘quality’
NEAR/3 tablets) OR (‘quality’ NEAR/3 pharmaceutical) OR (‘quality’ NEAR/3
pharmaceuticals))

5813

#2

'tooth disease' OR 'dental' OR 'dental procedure' OR 'herbal medicine' OR 'traditional
healer' OR 'herbaceous agent' OR 'plant medicinal product' OR 'physical activity,
capacity and performance' OR 'genetic procedures':ab,ti OR 'false positive' OR 'false
negative' OR 'false transmitter’ OR 'false transmitters' OR 'false result' OR 'false
results' OR 'quality of life":ab,ti OR 'quality of reporting":ab,ti OR 'quality of care:ab;i
OR 'quality care":ab,ti OR 'care quality:ab,ti OR 'quality of service":ab,ti OR 'quality of
services':ab,ti OR 'service quality':ab,ti OR 'quality of sleep' OR 'sleep quality’ OR
'adherence’:ab,ti OR 'diet quality' OR 'quality of diet' OR 'quality-adjusted':ab,ti OR
'quality of evidence':ab,ti OR 'healthcare quality":ab,ti OR 'health care quality":ab;ti
OR 'quality of health care':ab,ti OR 'quality of healthcare":ab,ti OR 'quality of
medical':ab,ti OR 'quality health":ab,ti OR 'quality of health:ab,ti OR 'institute for
quality":ab,ti OR 'sperm' OR 'solvent quality' OR 'dna":ab,ti OR 'quality of study":ab,ti
OR 'quality of studies':ab,ti OR 'milk':ab,ti OR 'protein":ab,ti OR 'proteins".ab,ti OR
'quality innovation':ab,ti OR 'quality attribute":ab,ti OR 'quality attributes':ab,ti OR
'‘education’:ti OR 'teaching"ti OR 'quality constant’:ab,ti OR 'genetic":ab,ti OR
'gene’:ab,ti OR 'block' OR 'quality management':ab,ti OR 'management quality':ab,ti
OR 'treatment quality":ab,ti OR 'quality of outcome':ab,ti OR 'quality research':ab,ti
OR 'environment'ti OR 'stem cell:ab,ti OR 'intoxication' OR 'sanitation' OR 'herbal’
OR 'traditional' OR 'retention":ab,ti OR 'ventilation' OR 'curriculum' OR
‘environment':ab,ti OR 'physical activity' OR pollution OR 'drug abuse' OR alcohol
OR 'substance abuse' OR 'insecticide':ti OR 'smoking' OR 'acupuncture' OR
'transfusion’ OR 'attitudes' OR 'electronic":ab,ti OR 'adverse events":ab.ti

9619062

#3

#1 NOT #2

2919

#4

'deprived countries' OR 'deprived country' OR 'deprived nation' OR 'deprived nations'
OR 'deprived population' OR 'deprived populations' OR 'deprived world' OR
'developing countries' OR 'developing country' OR 'developing economies' OR
'developing economy' OR 'developing nation' OR 'developing nations' OR
'developing population' OR 'developing populations' OR 'developing world' OR 'lami
countries' OR 'lami country' OR 'less developed countries' OR 'less developed
country' OR 'less developed economies' OR 'less developed economy' OR 'less
developed nation' OR 'less developed nations' OR 'less developed population' OR
'less developed populations' OR 'less developed world' OR 'lesser developed
countries' OR 'lesser developed country' OR 'lesser developed economies' OR
'lesser developed economy' OR 'lesser developed nation' OR 'lesser developed
nations' OR 'lesser developed population' OR 'lesser developed populations' OR
'lesser developed world' OR 'Imic’' OR 'Imics' OR 'low gdp' OR 'low gnp' OR 'low
gross domestic' OR 'low gross national' OR 'low income countries' OR 'low income
country' OR 'low income economies' OR 'low income economy' OR 'low income
nation' OR 'low income nations' OR 'low income population' OR 'low income
populations' OR 'lower gdp' OR 'lower gnp' OR 'lower gross domestic' OR 'lower
gross national' OR 'lower income countries' OR 'lower income country' OR 'lower
income economies' OR 'lower income economy' OR 'lower income nation' OR 'lower

155202
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income nations' OR 'lower income population' OR 'lower income populations' OR
'middle income countries' OR 'middle income country' OR 'middle income economies'
OR 'middle income economy' OR 'middle income nation' OR 'middle income nations'
OR 'middle income population' OR 'middle income populations' OR 'poor countries'
OR 'poor country' OR 'poor economies' OR 'poor economy' OR 'poor nation' OR
'poor nations' OR 'poor population' OR 'poor populations' OR 'poor world' OR 'poorer
countries' OR 'poorer country' OR 'poorer economies' OR 'poorer economy' OR
'poorer nation' OR 'poorer nations' OR 'poorer population' OR 'poorer populations'
OR 'poorer world' OR 'third world' OR 'transitional countries' OR 'transitional country’
OR 'transitional economies' OR 'transitional economy' OR 'under developed
countries' OR 'under developed country' OR 'under developed economies' OR 'under
developed economy' OR 'under developed nation' OR 'under developed nations' OR
'under developed population' OR 'under developed populations' OR 'under
developed world' OR 'under served countries' OR 'under served country' OR 'under
served nation' OR 'under served nations' OR 'under served population' OR 'under
served populations' OR 'under served world' OR 'underdeveloped countries' OR
'underdeveloped country' OR 'underdeveloped economies' OR 'underdeveloped
economy' OR 'underdeveloped nation' OR 'underdeveloped nations' OR
'underdeveloped population' OR 'underdeveloped populations' OR 'underdeveloped
world' OR 'underserved countries' OR 'underserved country’ OR 'underserved nation'
OR 'underserved nations' OR 'underserved population' OR 'underserved populations'
OR 'underserved world'

#5

afghanistan OR albania OR algeria OR 'american samoa' OR angola OR armenia
OR azerbaijan OR bangladesh OR belarus OR byelarus OR belorussia OR belize
OR benin OR bhutan OR bolivia OR bosnia OR botswana OR brazil OR bulgaria OR
burma OR 'burkina faso' OR burundi OR 'cabo verde' OR 'cape verde' OR cambodia
OR cameroon OR 'central african republic' OR chad OR china OR colombia OR
comoros OR comores OR comoro OR congo OR 'costa rica' OR 'cote d ivoire' OR
cuba OR djibouti OR dominica OR 'dominican republic' OR ecuador OR egypt OR ‘el
salvador' OR eritrea OR ethiopia OR fiji OR gabon OR gambia OR gaza OR 'georgia
republic' OR georgian OR ghana OR grenada OR grenadines OR guatemala OR
guinea OR 'guinea bisau’' OR guyana OR haiti OR herzegovina OR hercegovina OR
honduras OR india OR indonesia OR iran OR iraq OR jamaica OR jordan OR
kazakhstan OR kenya OR kiribati OR korea OR kosovo OR kyrgyz OR kirghizia OR
kirghiz OR kirgizstan OR kyrgyzstan OR 'lao pdr' OR laos OR lebanon OR lesotho
OR liberia OR libya OR macedonia OR madagascar OR malawi OR malay OR
malaya OR malaysia OR maldives OR mali OR 'marshall islands' OR mauritania OR
mauritius OR mexico OR micronesia OR moldova OR mongolia OR montenegro OR
morocco OR mozambique OR myanmar OR namibia OR nepal OR nicaragua OR
niger OR nigeria OR pakistan OR palau OR panama OR 'papua new guinea' OR
paraguay OR peru OR philippines OR phillippines OR philipines OR phillipines OR
principe OR romania OR rwanda OR ruanda OR samoa OR 'sao tome' OR senegal
OR serbia OR 'sierra leone' OR 'solomon islands' OR somalia OR 'south africa’ OR
'south sudan' OR 'sri lanka' OR 'st lucia' OR 'st vincent' OR sudan OR suriham OR
suriname OR swaziland OR syria OR 'syrian arab republic' OR tajikistan OR
tadzhikistan OR tadjikistan OR tadzhik OR tanzania OR thailand OR timor OR togo
OR tonga OR tunisia OR turkey OR turkmen OR turkmenistan OR tuvalu OR uganda
OR ukraine OR uzbek OR uzbekistan OR vanuatu OR vietnam OR 'west bank' OR

5641628
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yemen OR zambia OR zimbabwe

#6

(#1b NOT #2) AND (#3 OR #4)

879

#7

#6 AND [embase]/lim NOT [medline]/lim

566

Embase before duplicates removed: 566
Embase after duplicates removed: 392

Global Health

S1

Tl ( ((quality) N3 (medicine OR medicines OR medication OR medications OR drug
OR drugs OR pharmaceutical OR pharmaceuticals))) )

305

S2

TI ("quality of life" OR "quality of reporting" OR "quality of care" OR "quality care" OR
"care quality" OR "quality of service" OR "quality of services" OR "service quality"
OR "quality of sleep” OR "sleep quality" OR “adherence” OR "diet quality” OR
"quality of diet" OR "quality-adjusted" OR "quality of evidence" OR "healthcare
quality" OR "health care quality" OR "quality of health care" OR "quality of
healthcare" OR "quality of medical" OR "quality health" OR "quality of health" OR
"institute for quality" OR "documentation quality" OR "bone quality" OR "solvent
quality" OR "quality of study" OR "quality of studies" OR “milk” OR “protein” OR
“proteins” OR "quality innovation" OR "quality attribute" OR "quality attributes" OR
"quality education" OR "quality educational" OR "education quality" OR "quality of
teaching" OR "teaching quality" OR "quality of instruction" OR "quality constant” OR
"quality management” OR "management quality” OR "treatment quality" OR "quality
of outcome" OR "quality research" OR "quality of data" OR "data quality" OR “air
quality” OR "environment" OR "retention" OR "ventilation" OR "curriculum" OR
"environment" OR "physical activity" OR pollution OR "drug abuse" OR alcohol OR
"substance abuse" OR "insecticide quality" OR "smoking" OR "adverse events" OR
“acupuncture” OR “transfusion” OR “attitudes” OR "electronic" OR "adverse events"
OR "sperm" OR "DNA" OR "genetic" OR "gene" OR "block" OR “stem cell” OR
“intoxication” OR “sanitation” OR "herbal" OR "traditional" OR “dental” OR “tooth” OR
“dentist” OR “veterinary” OR “animal” OR “animals”)

335,740

S3

Tl ( ("false positive" OR "false negative" OR "false transmitter" OR "false
transmitters” OR "false result" OR "false results") ) OR AB ( ("false positive" OR
"false negative" OR "false transmitter" OR "false transmitters" OR "false result" OR
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eAppendix 2: MEDQUARG Scores and Interrater Reliability

The Medicine Quality Assessment Reporting Guidelines (MEDQUARG) is a checklist proposed by
Newton et al." in 2009 to improve the quality of publications examining the quality of medicines. In 2013
Almuzaini et al.? took the MEDQUARG checklist and adapted it to a scoring metric in order to assign
publications specific quality scores out of 12. The 12 criteria that each study is scored upon are as
follows, with the study receiving one point for each criteria met. (Taken from Almuzaini et al. 20132)

Timing and location of study clearly stated.

Definition of counterfeit or substandard medicines used mentioned.
Type of outlets sampled.

Sampling design and sample size calculation described.

Type and number of dosage units purchased per outlet.

Random sampling used.

Information on who collected the samples (were mystery shoppers applied?)
Packaging assessment performed.

. Statistical analysis described.

10. Chemical analysis clearly described.

11. Details on method validation.

12. Chemical analysis performed blinded to packaging.

CoNoOOR~WN =

To ensure that the studies in this review were assessed accurately according to the MEDQUARG scoring
metric the studies were assessed independently by two reviewers (SL and DE) who were blinded to the
scores assigned by Almuzaini et al. in their 2013 systematic review. Upon scoring all the studies
individually the reviewers met and assigned a final MEDQUARG score to each study. The interrater
reliability (IRR) between the two reviewers as well as the IRR between each reviewer and the final score
was assessed using Spearman’s Rho. The IRR for the MEDQUARG scores for studies included in this
review that were also included in Almuzaini et al. was also examined. The results of the analyses showed
a high levels of interrater reliability between both reviewers, the reviewers and the final score, and the
final score and the Almuzaini et al. score (see results below).
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eTable 1: MEDQUARG Scores of Studies Included in the Meta-analysis
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Comparison to Almuzaini et al. MEDQUARG scores
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Interrater Reliability

Between the final score from this review and those of Almuzaini et al.:
*Spearman’'s Rho
. spearman final mqga

Number of obs = 30
Spearman's rho = 0.7177

Test of Ho: final and mga are independent
Preb > |Tt]| = 0.0000

Between the two reviewers’ scores and Almuzaini et al.’s:
SEpearman mgs mga

Number of cbs
Spearman's rho

30
0.6218

Test of Ho: mgs and mga are independent
Prob > |t| = 0.0002

spearman mqd mga

Number of cbs
Spearman's rho

30
0.7030

Test of Ho: mgqd and mga are independent
Preb > |t| = 0.0000

Between the two reviewers and each reviewer and final score:
. *Spearman’'s Rho
. spearman mgs mqd

Number of obs = 96
Spearman's rho = 0.9185

Test of Ho: mgs and mgd are independent
Prob > It]| = 0.0000

. spearman mgs final

Number of obs = 96
Spearman's rho = 0.9711

Test of Ho: mgs and final are independent
Prob > It| = 0.0000

. spearman mgd final

Number of obs = 96
Spearman's rho = 0.9714

Test of Ho: mgd and final are independent
Prob > It| = 0.0000
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eAppendix 3: Meta-analysis Bias and Quality Analysis

Due to the significant differences in study methods, quality, location, sample types, chemical testing, etc.
a large amount of disparity across the studies is expected. To examine study heterogeneity, bias, and
potential moderators a random effects model was run for both the weighted and unweighted point
prevalences. Heterogeneity was evaluated via Cochrane’s Q and I?, publication bias was analyzed using
a funnel plot analysis, influence was determined by baujaut and influence plots, and eight potential
moderators (MEDQUARG scores, MEDQUARG categorization, sample size, publication year, region,
medicine category, use of random sampling, and use of mystery shoppers).

Heterogeneity: The studies had large amounts of heterogeneity with a significant Q value. The 2 value for
the model was very high (99.92%).

Influence: Influence plots on the unweighted point estimates indicated that studies [15], [71], and [94] had
significant levels of influence. Each of these studies had prevalences of 85% or greater.

Publication Bias: To examine the studies for publication bias a funnel plot analysis was performed. Visual
inspection of the plot indicated publication bias with studies with low standard errors having lower
proportions of substandard/falsified samples. Statistical analysis of the funnel plot results was done via a
regression test (significant).

Moderators: Number of samples tested was found to be a significant moderator. See results below.

3.1. Heterogeneity:

Random-Effects Model (k = 96; tauA2 estimator: REML)

taur2 (estimated amount of total heterogeneity): 0.0442 (SE = 0.0066)
tau (square root of estimated taur2 value): 0.2103
IA2 (total heterogeneity / total variability): 99.92%
HAZ2 (total variability / sampling variability): 1262.97

Test for Heterogeneity:
Q(df = 95) = 14181.4845, p-val < .0001

Model Results:

estimate se zval pval «ci.lb ci.ub estimate ci.lb ci.ub
0.2465 0.0217 11.3645 <.0001 0.2040 ©.2890 *** tauA2 0.0442 0.0337 0.0603
tau 0.2103 0.1835 0.2456

-——- IA2(%) 99.9208 99.8960 99.9419
Signif. codes: @ “***’ @.001 “**’ 9.01 ‘*’ 9.05 ‘.’ 0.1 ¢ * 1 HAZ2 1262.9695 961.6433 1721.5317
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3.2. Publication Bias:

eFigure 1: Funnel Plot

Standard Error
0.034 0.017

0.051

0.069

0 0.2 0.4 06 0.8

Proportion

Regression Test for Funnel Plot Asymmetry

model: mixed-effects meta-regression model
predictor: standard error

test for funnel plot asymmetry: z = 6.5633, p < .0001
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3.3. Individual Study Influence on Heterogeneity:

eFigure 2: Baujat Plot
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eFigure 3: Influence Plot and Output

rstudent dfits

- i - | s I [
i L] Iy o ]| s ‘llu ﬁ N ‘l “
T,|‘\ | ‘ FT l\_ 1 I Ll \: I ‘” J'_\'Y * 5 - \ Il 1 H Y| I |
AP R AR TN 1 C Il | AT MY |
LA M TG *"‘i'gj‘u'*ag@"ﬁj&;j’hh ;&i'k"';-"t,i“x- 'z‘".['"”f“‘;i{."\i"
" 5 [ |

cook.d cov.r

1 wrﬁ’ ‘,wwv\r-'v‘-,u A ru‘m"w |

-
||II ! 1 | |
= '. | "

s \“'UIU;’N‘WA 'ﬂlwx.-‘- AL
@ T T T T T T T T T AT T T T T O T T T A T T TN TP T IO T T T IO T IO I T oo oo FTT T eI T T e T T TN T T T T T T T T T T T IO T T T O T TN T T T T T O T T A T T TN TP T T T I,
§ 47 1118 1820 21 3 36 39 43 47 55 % & & T 78 1 & 67 1 %8 B b A A U A

052 D94 085 098 100 102

. | ."'r.-"' Tww'\f"'ﬂ W‘-'\f HM"W M | | "-L;“*-T"IT‘T""!‘?‘"{‘ mu%‘« 171

'H- |
11/ '.l | ¥ |

3000 13500 14000
L

12001
L e——
[—

06 o8 10

rstudent dffits cook.d cov.r tau2.del QE.del hatweight dfbs inf

1 0.1523 0.0142 0.0002 1.0196 0.0447 14164.41 0.0098 0.9750 0.0141
2 -0.9819-0.1019 0.0104 1.0114 0.0443 14157.06 0.0106 1.0633 -0.1019
3 0.6754 0.0679 0.0046 1.0158 0.0445 14113.40 0.0102 1.0167 0.0679
4 -0.3971-0.0421 0.0018 1.0200 0.0446 13943.83 0.0106 1.0618 -0.0421
5 1.2955 0.1334 0.0177 1.0031 0.0439 13957.96 0.0104 1.0374 0.1334
6 0.6983 0.0712 0.0051 1.0159 0.0445 14012.62 0.0104 1.0440 0.0712
7 -0.6589 -0.0689 0.0048 1.0171 0.0445 14005.02 0.0106 1.0628 -0.0689
8 -0.9408 -0.0977 0.0096 1.0122 0.0443 14150.20 0.0106 1.0631 -0.0977
9 -0.7407 -0.0772 0.0060 1.0158 0.0445 14134.96 0.0106 1.0611 -0.0772
10 -0.9167 -0.0952 0.0091 1.0127 0.0443 14142.40 0.0106 1.0631 -0.0952
11 -0.7037 -0.0735 0.0054 1.0164 0.0445 14074.70 0.0106 1.0624 -0.0735
12 -0.2491 -0.0268 0.0007 1.0209 0.0447 14070.35 0.0106 1.0572 -0.0268
13 0.3096 0.0310 0.0010 1.0203 0.0447 14008.19 0.0105 1.0520 0.0310
14 -1.1760-0.1216 0.0147 1.0069 0.0441 11975.84 0.0106 1.0639 -0.1216
15 3.1570 0.3341 0.1019 0.9228 0.0403 13361.42 0.0104 1.0423 0.3341 *
16 0.9321 0.0954 0.0091 1.0117 0.0443 14010.58 0.0104 1.0389 0.0954
17 2.1915 0.2274 0.0497 0.9716 0.0425 13876.21 0.0103 1.0280 0.2274
18 -0.0767 -0.0089 0.0001 1.0211 0.0447 14146.02 0.0103 1.0341 -0.0089
19 0.1563 0.0149 0.0002 1.0207 0.0447 14137.76 0.0103 1.0273 0.0149
20 -1.1462-0.1185 0.0140 1.0076 0.0441 14179.00 0.0106 1.0628 -0.1185
21 -0.3116 -0.0328 0.0011 1.0201 0.0447 14162.90 0.0103 1.0308 -0.0328
22 -0.9098 -0.0945 0.0090 1.0128 0.0443 13734.43 0.0106 1.0638 -0.0945
23 0.9598 0.0982 0.0096 1.0111 0.0443 14019.04 0.0104 1.0369 0.0982
24 -0.6917 -0.0721 0.0052 1.0165 0.0445 14153.88 0.0106 1.0579 -0.0721
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25
26
27
28
29
30
31
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34
35
36
37
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39
40
41
42
43
44
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

0.6045 0.0590 0.0035 1.0159
-1.1152 -0.1153 0.0133 1.0083
-0.8785-0.0911 0.0083 1.0134
1.8792 0.1958 0.0373 0.9839
-0.5909 -0.0617 0.0038 1.0178
-0.2546 -0.0274 0.0008 1.0210
-0.7833 -0.0815 0.0067 1.0151
-1.0347 -0.1072 0.0115 1.0102
-0.9574 -0.0993 0.0099 1.0119
0.4223 0.0412 0.0017 1.0181
-0.0529 -0.0063 0.0000 1.0201
-0.5665 -0.0582 0.0034 1.0175
-0.4761 -0.0502 0.0025 1.0193
-1.1411-0.1180 0.0139 1.0077
1.4706 0.1500 0.0222 0.9981
0.0629 0.0054 0.0000 1.0210
-0.5168 -0.0539 0.0029 1.0185
-0.6886 -0.0710 0.0051 1.0162
0.1157 0.0109 0.0001 1.0213
-0.1490 -0.0164 0.0003 1.0212
-0.5075 -0.0530 0.0028 1.0186
-0.9437 -0.0975 0.0095 1.0120
-0.5034 -0.0526 0.0028 1.0187
-0.2637 -0.0283 0.0008 1.0209
-0.4111 -0.0435 0.0019 1.0199
0.6202 0.0621 0.0039 1.0165
1.2012 0.1242 0.0153 1.0056
-0.4244 -0.0442 0.0020 1.0192
0.9028 0.0899 0.0081 1.0116
1.6100 0.1635 0.0263 0.9938
0.9250 0.0930 0.0087 1.0114
-0.7581 -0.0788 0.0062 1.0154
0.0949 0.0087 0.0001 1.0212
2.4678 0.2571 0.0628 0.9592
-0.7461 -0.0773 0.0060 1.0155
-1.0641 -0.1102 0.0121 1.0095
-0.5865 -0.0613 0.0038 1.0179
-1.1321 -0.1171 0.0137 1.0080
0.9903 0.1008 0.0102 1.0104
-0.6215 -0.0651 0.0043 1.0176
-0.7701 -0.0803 0.0065 1.0153
-1.0012 -0.1038 0.0108 1.0109
0.0303 0.0021 0.0000 1.0212
0.2522 0.0241 0.0006 1.0192
-0.6338 -0.0661 0.0044 1.0173
0.8679 0.0889 0.0079 1.0130
0.5494 0.0548 0.0030 1.0173
-1.1662 -0.1206 0.0145 1.0071
3.1939 0.3379 0.1041 0.9208
1.3902 0.1441 0.0206 1.0004
-0.6247 -0.0652 0.0043 1.0174
0.9614 0.0971 0.0094 1.0108
1.0164 0.1050 0.0110 1.0101
-0.9211 -0.0955 0.0091 1.0126

0.0445 14153.61 0.0096 0.9615 0.0590
0.0441 14181.24 0.0106 1.0621 -0.1153
0.0444 14173.27 0.0106 1.0581 -0.0911
0.0430 13716.40 0.0104 1.0443 0.1958
0.0446 14150.53 0.0106 1.0555 -0.0617
0.0447 12163.02 0.0106 1.0635 -0.0274
0.0444 14156.60 0.0106 1.0599 -0.0815
0.0442 14178.85 0.0106 1.0625 -0.1072
0.0443 14168.96 0.0106 1.0623 -0.0993
0.0446 14154.28 0.0098 0.9798 0.0412
0.0447 14168.08 0.0099 0.9854 -0.0063
0.0446 14175.58 0.0102 1.0189 -0.0582
0.0446 14017.06 0.0106 1.0615 -0.0502
0.0441 14180.02 0.0106 1.0624 -0.1179
0.0437 14048.94 0.0101 1.0131 0.1500
0.0447 14140.56 0.0103 1.0304 0.0054
0.0446 14163.87 0.0104 1.0448 -0.0539
0.0445 14176.13 0.0103 1.0343 -0.0710
0.0447 14034.83 0.0105 1.0535 0.0109
0.0447 14114.97 0.0105 1.0500 -0.0164
0.0446 14162.88 0.0105 1.0452 -0.0530
0.0443 14179.36 0.0105 1.0535 -0.0975
0.0446 14159.20 0.0105 1.0480 -0.0526
0.0447 14015.11 0.0106 1.0596 -0.0283
0.0446 14054.58 0.0106 1.0601 -0.0435
0.0445 14123.50 0.0101 1.0121 0.0621
0.0440 13818.91 0.0105 1.0487 0.1242
0.0446 14167.52 0.0103 1.0319 -0.0442
0.0443 14130.14 0.0099 0.9854 0.0899
0.0435 14061.78 0.0100 1.0017 0.1636
0.0443 14113.14 0.0100 1.0030 0.0930
0.0444 14166.07 0.0106 1.0564 -0.0788
0.0447 14110.08 0.0104 1.0434 0.0087
0.0419 13810.86 0.0103 1.0295 0.2572
0.0445 14172.99 0.0105 1.0496 -0.0773
0.0442 14179.95 0.0106 1.0632 -0.1102
0.0446 14142.94 0.0106 1.0570 -0.0613
0.0441 14177.29 0.0106 1.0636 -0.1171
0.0442 14062.18 0.0103 1.0263 0.1008
0.0445 14023.91 0.0106 1.0624 -0.0651
0.0444 14067.09 0.0106 1.0629 -0.0803
0.0442 14168.10 0.0106 1.0632 -0.1038
0.0447 14123.42 0.0104 1.0414 0.0021
0.0447 14161.16 0.0098 0.9761 0.0241
0.0445 14155.04 0.0106 1.0557 -0.0661
0.0443 13973.26 0.0104 1.0446 0.0889
0.0446 14131.490.0101 1.0088 0.0548
0.0441 13969.98 0.0106 1.0639 -0.1206
0.0402 13387.17 0.0104 1.0413 0.3380
0.0438 13766.23 0.0105 1.0484 0.1441
0.0445 14147.34 0.0106 1.0572 -0.0652
0.0443 14100.38 0.0101 1.0105 0.0971
0.0442 13656.43 0.0105 1.0550 0.1050
0.0443 14173.90 0.0106 1.0599 -0.0955
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82
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85
86
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88
89
90
91
92
93
94
95
96

0.0349 0.0025 0.0000 1.0211
1.1122 0.1151 0.0132 1.0079
0.7810 0.0778 0.0061 1.0138
0.5065 0.0512 0.0026 1.0184
0.3223 0.0313 0.0010 1.0189
-0.6300 -0.0658 0.0044 1.0174
-1.0006 -0.1037 0.0108 1.0109
-0.3549 -0.0368 0.0014 1.0194
-0.7204 -0.0750 0.0057 1.0161
-0.8442 -0.0872 0.0076 1.0138
-1.0929 -0.1131 0.0128 1.0089
0.3687 0.0368 0.0014 1.0196
0.1813 0.0176 0.0003 1.0209
-0.0779 -0.0091 0.0001 1.0212
-0.6396 -0.0668 0.0045 1.0173
3.4065 0.3627 0.1181 0.9080
0.3135 0.0313 0.0010 1.0202
-0.4813 -0.0505 0.0026 1.0191

0.0447 14134.88 0.0104 1.0358 0.0025
0.0441 13683.54 0.0105 1.0537 0.1151
0.0444 14131.17 0.0099 0.9931 0.0778
0.0446 14055.76 0.0104 1.0427 0.0512
0.0446 14156.64 0.0098 0.9836 0.0312
0.0445 14147.55 0.0106 1.0574 -0.0658
0.0442 14176.91 0.0106 1.0619 -0.1037
0.0446 14171.61 0.0101 1.0102 -0.0368
0.0445 14157.21 0.0106 1.0580 -0.0750
0.0444 14177.94 0.0105 1.0468 -0.0872
0.0441 14181.48 0.0106 1.0628 -0.1131
0.0446 14096.61 0.0104 1.0378 0.0368
0.0447 14087.77 0.0105 1.0458 0.0176
0.0447 14129.50 0.0104 1.0434 -0.0091
0.0445 14136.63 0.0106 1.0591 -0.0668
0.0397 13007.91 0.0105 1.0472 0.3626
0.0447 14063.36 0.0105 1.0464 0.0313
0.0446 14138.91 0.0105 1.0548 -0.0505
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3.4. Moderating Effect:

MEDQUARG Score:

Mixed-Effects Model (k = 96; tauA2 estimator: REML)

taur2 (estimated amount of residual heterogeneity): 0.0447 (SE = 0.0067)
tau (square root of estimated tauA2 value): 0.2114

IA2 (residual heterogeneity / unaccounted variability): 99.92%

HA2 (unaccounted variability / sampling variability): 1184.08

RA2 (amount of heterogeneity accounted for): 0.00%

Test for Residual Heterogeneity:
QECdf = 94) = 13643.2377, p-val < .0001

Test of Moderators (coefficient(s) 2):
QM(df = 1) = 0.0234, p-val = 0.8783

Model Results:

estimate se zval pval ci.lb  ci.ub
intrcpt 0.2368 0.0674 3.5108 0.0004 0.1046 0.3690 ***
mods 0.0017 ©.0109 0.1531 0.8783 -0.0197 0.0230

Signif. codes: @ ‘***’ 9,901 ‘**’ 0.01 ‘*' 0.05 ‘.’ 0.1 ¢ ' 1

Catagorical MEDQUARG (Score of greater than or equal to 6)

Mixed-Effects Model (k = 96; tauA2 estimator: REML)

taur2 (estimated amount of residual heterogeneity): 0.0446 (SE = 0.0066)
tau (square root of estimated tau/r2 value): 0.2112
IA2 (residual heterogeneity / unaccounted variability): 99.87%
HAZ (unaccounted variability / sampling variability): 744.10
RA2 (amount of heterogeneity accounted for): 0.00%

Test for Residual Heterogeneity:
QECdf = 94) = 13898.5432, p-val < .0001

Test of Moderators (coefficient(s) 2):
QM(df = 1) = 0.2176, p-val = 0.6409

Model Results:

estimate se zval pval ci.lb  ci.ub
intrcpt 0.2761 0.0670 4.1185 <.0001 0.1447 0.4075 ***
mods -0.0204 0.0438 -0.4665 ©0.6409 -0.1063 0.0654

Signif. codes: @ ‘***’ 9.001 ‘**’ 9.01 ‘*’ @.05 .’ 0.1 * ’ 1
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Publication Year:

Mixed-Effects Model (k = 96; tauA2 estimator: REML)

taur2 (estimated amount of residual heterogeneity): 0.0433 (SE = 0.0065)
tau (square root of estimated tauAZ value): 0.2081

IA2 (residual heterogeneity / unaccounted variability): 99.91%

HAZ (unaccounted variability / sampling variability): 1114.03

RA2 (amount of heterogeneity accounted for): 2.13%

Test for Residual Heterogeneity:
QE(df = 94) = 12804.4879, p-val < .0001

Test of Moderators (coefficient(s) 2):
QM(df = 1) = 3.0208, p-val = 0.0822

Model Results:

estimate se zval pval ci.lb ci.ub
intrcpt  13.2349 7.4730 1.7710 0.0766 -1.4119 27.8817
mods -0.0065 0.0037 -1.7381 ©@.0822 -0.0137 0.0008

Signif. codes: @ “***’ @.Q@1 ‘**’ 9.01 ‘*’ .05 ‘.’ ©.1 ¢’ 1

Number of Samples Tested:

Mixed-Effects Model (k = 96; tauA2 estimator: REML)

tauA2 (estimated amount of residual heterogeneity): 0.0428 (SE = 0.0064)
tau (square root of estimated taur2 value): 0.2069

IA2 (residual heterogeneity / unaccounted variability): 99.91%

HAZ2 (unaccounted variability / sampling variability):  1099.83

RAZ2 (amount of heterogeneity accounted for): 3.22%

Test for Residual Heterogeneity:
QE(df = 94) = 13802.6472, p-val < .0001

Test of Moderators (coefficient(s) 2):
QM(df = 1) = 4.1618, p-val = 0.0413

Model Results:

estimate se zval pval ci.lb ci.ub
intrept 0.2632 @.0229 11.5089 <.0001 ©0.2184 0.3080 ***
mods -0.0000 0.0000 -2.0401 0.0413 -0.0000 -0.0000 *

Signif. codes: @ “***’ 9.Q01 ‘**’ 9.01 ‘*’ .05 *.” 0.1 * ’ 1
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Medicine Category:

Mixed-Effects Model (k = 96; tauA2 estimator: REML)

tauA2 (estimated amount of residual heterogeneity): 0.0447 (SE = 0.0067)
tau (square root of estimated tauA2 value): 0.2114

IA2 (residual heterogeneity / unaccounted variability): 99.92%

HA2 (unaccounted variability / sampling variability): 1207.43

RA2 (amount of heterogeneity accounted for): 0.00%

Test for Residual Heterogeneity:
QE(df = 94) = 11855.8074, p-val < .0001

Test of Moderators (coefficient(s) 2):
QM(df = 1) = 0.0182, p-val = 0.8926

Model Results:

estimate se zval pval ci.lb  ci.ub
intrcpt 0.2438 0.0299 8.1441 <.0001 0.1851 0.3025 ***
mods 0.0033 0.0244 ©0.1350 ©0.8926 -0.0445 0.0511

Signif. codes: @ “***’ @.001 ‘**’ @.01 ‘*’ 0.05 *.” @.1 ¢ ’ 1

Region:

Mixed-Effects Model (k = 96; tauA2 estimator: REML)

taur2 (estimated amount of residual heterogeneity): @©.0438 (SE = 0.0065)
tau (square root of estimated tauAr2 value): 0.2092

IA2 (residual heterogeneity / unaccounted variability): 99.92%

HA2 (unaccounted variability / sampling variability): 1183.66

RA2 (amount of heterogeneity accounted for): 1.02%

Test for Residual Heterogeneity:
QE(df = 94) = 13665.1452, p-val < .0001

Test of Moderators (coefficient(s) 2):
QM(df = 1) = 1.9638, p-val = 0.1611

Model Results:

estimate se zval pval ci.lb  ci.ub
intrcpt 0.3118 0.0513 6.0730 <.0001 0.2112 0.4124 ***
mods -0.0355 ©0.0254 -1.4014 0.1611 -0.0852 0.0142

Signif. codes: @ ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 * ’ 1
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Using Random Sampling:

Mixed-Effects Model (k = 96; tauA2 estimator: REML)

taur2 (estimated amount of residual heterogeneity): 0.0447 (SE = 0.0067)
tau (square root of estimated tauA2 value): 0.2114

IA2 (residual heterogeneity / unaccounted variability): 99.92%

HA2 (unaccounted variability / sampling variability): 1190.40

RA2 (amount of heterogeneity accounted for): 0.00%

Test for Residual Heterogeneity:
QE(df = 94) = 11248.930@1, p-val < .0001

Test of Moderators (coefficient(s) 2):
QM(df = 1) = 0.0336, p-val = 0.8546

Model Results:

estimate se zval pval ci.lb  ci.ub
intrcpt 0.2587 0.0699 3.7020 0.0002 0.1217 @.3957 ‘*k**
mods -0.0080 0.0436 -0.1833 ©@.8546 -0.0935 0.0775

Signif. codes: @ ‘***’ 0.001 ‘**’ @.01 ‘*’ @.@5 ‘.’ 0.1 ¢ * 1

Using Mystery Shoppers:

Mixed-Effects Model (k = 96; tauA2 estimator: REML)

taur2 (estimated amount of residual heterogeneity): 0.0438 (SE = 0.0065)
tau (square root of estimated tauA2 value): 0.209%4
IA2 (residual heterogeneity / unaccounted variability): 99.85%
HA2 (unaccounted variability / sampling variability): 686.48
RAZ2 (amount of heterogeneity accounted for): 0.88%

Test for Residual Heterogeneity:
QE(df = 94) = 13425.9920, p-val < .0001

Test of Moderators (coefficient(s) 2):
QM(df = 1) = 1.8334, p-val = 0.1757

Model Results:

estimate se zval pval ci.lb  ci.ub
intrcpt 0.3414 0.0733 4.6561 <.0001 ©.1977 @.4851 **x*
mods -0.0595 0.0440 -1.3540 ©.1757 -0.1457 0.0266

Signif. codes: © ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ¢.” 0.1 * ’ 1

© 2018 Ozawa S et al. JAMA Network Open.



eTable 2: Descripitive Statistics of All Studies in Systematic Review

Sample Size Sample Size Statistics
n % Mean 1512
<10 56 21.1% Median 42
10-50 85 32.1% Total 400708
50-100 21 7.9% Min 2
100-200 27 10.2% Max 283233
200-500 41 15.5% IQR 10 - 242
500-1000 15 5.7%
1000-10000 15 5.7% Year Published
>10000 5 1.9% n %
Total 265 Before 2000 19 7.2%
2000-2010 89 33.6%
Medicine Type 2010-2015 94 35.5%
n % After 2015 63 23.8%
Anti-retrovirals Only 8 3.0% Total 265 100%
Analgesic Only 23 8.7%
Antibiotics Total 104 39.2%
Only Antibiotics 58 21.9% Region
Antibiotics and Others® 11 4.2% n %
Antimalarials Total 117 44.2% Africa 133 50.2%
Only Antimalarials 82 30.9% Asia 90 34.0%
Antimalarials and Antibiotics Total 35 13.2% S America 8 3.0%
Only Antimalarials and Antibiotics 21 7.9% Europe 3 1.1%
Antimalarials, Antibiotics, and Others® 14 5.3% N America 3 1.1%
Cardiovascular Only 15 5.7% Oceania 3 1.1%
Multiple Other” 33 12.5% Multiple 25 9.4%
100.00
Total 265 | 100.0% Total 265 %

a: Medicines classified as other include: acid blockers, antacids, anthelmintics, anti-anemics, antimycobacterials, antifungals, anti-
hypertensives, anti-inflammatories, antiretrovirals, bronchodilators, erectile dysfunction drugs, diuretics, spasmolytics, steroids, etc
b: Medicine catagories were classified as multiple other if they examined multiple medicine catagories but did not include antibiotics
or antimalarials.
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eFigure 4: Reported Prevalence of Substandard and Falsified Drugs

Source
Kuwana et al (2017) [69]
Khuluza et al (2017) [67]
Antignac et al (2017) [35]
Wafula et al (2016) [117]
Tivura et al (2016) [111]
Kaale et al (2016) [58]
Visser et al (2015) [116]
Uganda Medicines Transparency Alliance (2015) [114]
Tshilumba et al (2015) [112]
Mbaziira et al (2015) [76]
Chikowe et al (2015) [46]
ACT Consortium (2015) [33]
Uganda Medicines Transparency Alliance (2014) [113]
Suleman et al (2014) [105]
Osei-Safo et al (2014) [87]
Karikari-Boateng et al (2013) [59]
Stanton et al (2012) [102]
Patel et al (2012) [88]
Bjorkman et al (2012) [43]
World Health Organization (2009) [122]
Kenyan Ministry of Public Health and Sanitation (2012) [63]
Kenyan Ministry of Public Health and Sanitation (2011) [62]
Ochekpe et al (2010) [82]
World Health Organization (2007) [121]
Onwujekwe et al (2009) [86]
Tipke et al (2008) [110]
Risha et al (2008) [95]
Pouillot et al (2008) [92]
Kaur et al (2008) [60]
Wondemagegnehu (1999) [120]
Idowu et al (2006) [56]
Laroche et al (2005) [72]
Amin et al (2005) [34]
Basco (2004) [37]
Ogwal-Okeng et al (2003) [84]
Maponga et al (2003) [75]
Taylor et al (2001) [109]
Ogwal-Okeng et al (1998) [83]
Nazerali and Hogerzeil (1998) [78]
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A forest plot of the reported prevalence of poor quality medicines for studies conducted in Africa that were included in the meta-
analysis. Mean weighted regional and overall prevalences are reported as diamonds with a 95% confidence interval.

The average overall prevalence of substandard and falsified medicines was 13.6% across LMICs (95% CI: 11.0% - 16.3%).
Regional prevalence estimates were 18.7% in Africa (12.9% - 24.5%).
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eFigure 5: Reported Prevalence of Substandard and Falsified Drugs

in Studies in Asia
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A forest plot of the reported prevalence of poor quality medicines for studies conducted in Asia that were included in the meta-
analysis. Mean weighted regional and overall prevalences are reported as diamonds with a 95% confidence interval.

The average overall prevalence of substandard and falsified medicines was 13.6% across LMICs (95% Cl: 11.0% - 16.3%).

Regional prevalence estimates were 13.7% in Asia (8.2% - 19.1%).
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eFigure 6: Reported Prevalence of Substandard and Falsified Drugs

in Studies that Examined Multiple Regions
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A forest plot of the reported prevalence of poor quality medicines for studies conducted in multiple regions that were included in the
meta-analysis. Mean weighted regional and overall prevalences are reported as diamonds with a 95% confidence interval.

The average overall prevalence of substandard and falsified medicines was 13.6% across LMICs (95% ClI: 11.0% - 16.3%).

Prevalence estimates were 11.6% in multiple region studies (5.8% - 17.5%).
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eFigure 7: Reported Prevalence of Substandard and Falsified Drugs
in Studies in Other Regions (South America, Europe, and Oceania)

Source % SF (95% ClI)
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A forest plot of the reported prevalence of poor quality medicines for studies conducted in other regions (South America, Europe,
and Oceania) that were included in the meta-analysis. Mean weighted regional and overall prevalences are reported as diamonds
with a 95% confidence interval.

The average overall prevalence of substandard and falsified medicines was 13.6% across LMICs (95% CI: 11.0% - 16.3%).
Regional prevalence estimates were 14.4% for other single region studies (0% - 32.2%).
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eTable 3: Estimates of the Economic Impact of Substandard and Falsified Medicines

Estimated
Annual — - -
Economic Impact Definition Scope S/F Category | Medicines | Original Source Source type
Impact
USD 200 billion Est|mat(_ad market Global Falsified All World 3Economlc Forum V\t/hEF _R_eport, Global Risks 2011
size (2011) 6" edition
Pitts (2005)4 Moderator’s guide from Center
USD 75 billion Revenue in 2010 Global Falsified All ) . for Medicines in the Public
Author’s calculation Interest
5 . T
USD 35 billion Annual sales of Global Falsified Al Cockbyrn (2005). Bal]park eshrnate in peer
drugs Author’s calculation reviewed article
USD 32bilion | Annualeamings g0 Falsified Al World Health 6 | WHO Factsheet®
from sales. Organization (2003)
Substandard World Health
USD 30.5 billion Market size LMICs e All Organization (2017)7 WHO Report
and Falsified !
calculation
Annual .
USD 20 billion _pharmac_eutlcgl Global Falsified All Ten Ha,lm (2003)_ Bal_lpark estlmate in peer
industry financial Author’s calculation reviewed article
loss
f 9 ) . n
U_S_D 18-34 Market size Global Falsified Al Anlsfeld_ (2006)° Author’s Bal_lpark estlmate in peer
billion calculation reviewed article
10
USD 10 billion Market size Global Falsified Al Bate (2014) Ballpark estimate in book

Author’s calculation

a : This estimate is no longer used in later versions of WHO factsheets

FBI: Federal Bureau of Investigation; IFPMA: International Federation of Pharmaceutical Manufacturers & Associations; LMICs: Low and Middle-Income Countries; UNODC: United
Nations Office of Drugs and Crime; USD: United States Dollars; WEF: World Economic Forum; WHO: World Health Organization.
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