Supplementary Table 1: Critical appraisal of studies included in the review (n=70)
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	
	 
	Study
	Critical appraisal criteria
	Score
	
	Study
	Critical appraisal criteria
	Score
	 
	

	
	 
	
	i.
	ii.
	iii.
	iv.
	v.
	vi.
	vii.
	viii.
	ix.
	x.
	xi.
	xii.
	xiii.
	xiv.
	
	
	
	i.
	ii.
	iii.
	iv.
	v.
	vi.
	vii.
	viii.
	ix.
	x.
	xi.
	xii.
	xiii.
	xiv.
	
	 
	

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	
	
	1
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	no
	no
	yes
	yes
	no
	6
	
	36
	yes
	no
	yes
	yes
	yes
	no
	yes
	yes
	no
	no
	no
	yes
	no
	yes
	8
	
	

	
	
	2
	yes
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	no
	yes
	no
	yes
	9
	
	37
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	9
	
	

	
	
	3
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	yes
	no
	no
	no
	no
	yes
	7
	
	38
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	no
	no
	no
	yes
	yes
	8
	
	

	
	
	4
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	yes
	no
	no
	no
	no
	yes
	6
	
	39
	yes
	no
	no
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	10
	
	

	
	
	5
	yes
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	no
	no
	no
	yes
	8
	
	40
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	11
	
	

	
	
	6
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	8
	
	41
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	8
	
	

	
	
	7
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	10
	
	42
	yes
	no
	no
	yes
	yes
	no
	yes
	yes
	no
	yes
	no
	yes
	yes
	yes
	9
	
	

	
	
	8
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	no
	no
	no
	yes
	9
	
	43
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	9
	
	

	
	
	9
	yes
	no
	yes
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	no
	yes
	9
	
	44
	yes
	no
	no
	yes
	yes
	no
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	9
	
	

	
	
	10
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	yes
	no
	yes
	no
	yes
	6
	
	45
	yes
	no
	yes
	yes
	yes
	no
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	10
	
	

	
	
	11
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	yes
	no
	yes
	no
	yes
	6
	
	46
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	no
	yes
	no
	yes
	9
	
	

	
	
	12
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	9
	
	47
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	12
	
	

	
	
	13
	yes
	yes
	no
	yes
	no
	yes
	yes
	yes
	no
	no
	no
	no
	no
	yes
	7
	
	48
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	11
	
	

	
	
	14
	yes
	no
	no
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	10
	
	49
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	no
	no
	no
	no
	no
	yes
	6
	
	

	
	
	15
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	no
	yes
	8
	
	50
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	yes
	yes
	no
	no
	no
	yes
	7
	
	

	
	
	16
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	no
	no
	no
	no
	yes
	5
	
	51
	yes
	no
	yes
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	10
	
	

	
	
	17
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	11
	
	52
	yes
	no
	no
	yes
	yes
	no
	yes
	yes
	yes
	yes
	no
	no
	yes
	yes
	9
	
	

	
	
	18
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	11
	
	53
	yes
	no
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	no
	yes
	yes
	yes
	10
	
	

	
	
	19
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	11
	
	54
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	10
	
	

	
	
	20
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	12
	
	55
	yes
	no
	no
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	11
	
	

	
	
	21
	yes
	no
	yes
	yes
	no
	no
	yes
	yes
	yes
	no
	no
	yes
	no
	yes
	8
	
	56
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	no
	no
	no
	no
	yes
	5
	
	

	
	
	22
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	no
	no
	yes
	yes
	9
	
	57
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	9
	
	

	
	
	23
	yes
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	11
	
	58
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	no
	no
	yes
	yes
	10
	
	

	
	
	24
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	no
	no
	no
	no
	yes
	5
	
	59
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	no
	no
	yes
	yes
	9
	
	

	
	
	25
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	no
	yes
	no
	no
	no
	yes
	7
	
	60
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	no
	no
	no
	no
	yes
	5
	
	

	
	
	26
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	no
	no
	yes
	no
	yes
	9
	
	61
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	13
	
	

	
	
	27
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	9
	
	62
	yes
	no
	yes
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	10
	
	

	
	
	28
	yes
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	no
	no
	no
	yes
	8
	
	63
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	10
	
	

	
	
	29
	yes
	no
	yes
	yes
	yes
	no
	yes
	yes
	yes
	yes
	no
	yes
	no
	yes
	10
	
	64
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	no
	yes
	no
	yes
	10
	
	

	
	
	30
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	no
	no
	yes
	yes
	yes
	10
	
	65
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	11
	
	

	
	
	31
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	no
	no
	yes
	yes
	yes
	11
	
	66
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	11
	
	

	
	
	32
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	no
	yes
	no
	yes
	10
	
	67
	yes
	yes
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	no
	yes
	11
	
	

	
	
	33
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	yes
	yes
	no
	yes
	yes
	yes
	10
	
	68
	yes
	no
	no
	yes
	no
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	yes
	11
	
	

	
	
	34
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	no
	no
	no
	no
	yes
	yes
	8
	
	69
	yes
	no
	yes
	yes
	no
	no
	yes
	yes
	yes
	yes
	yes
	yes
	no
	yes
	10
	
	

	
	
	35
	yes
	no
	no
	yes
	no
	no
	yes
	yes
	no
	no
	no
	no
	no
	yes
	5
	
	70
	yes
	no
	yes
	yes
	no
	no
	yes
	yes
	yes
	no
	no
	yes
	no
	yes
	8
	
	

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	
	i) Was election of samples described? (includes selection of type and use of source); ii) Was approach to achieve representativeness detailed? (are samples representative of the area?); iii) Was sampling randomized?; iv) Was geographic region reported?; v) Were seasons and months of sampling reported?; vi) Were quality control procedures specified or referred to?; vii) Are methods of microbial analysis described or referenced?; viii) Are methods of antibiotic susceptibility testing described or referenced? ix) Was the point at which water was sampled well defined? x) Were sample handling procedures described? (including collection, transportation and duration); xi) Does sample handling and processing meet the following criteria: transport on ice or between 2–8oC, analysis within 6 hours of collection, and specified incubation temperature?; xii) Was the microbial analysis done in an accredited laboratory?; xiii) Did trained technicians/lab technicians conduct water quality assessments or the analyses? Was that specified?; xiv) Was the study subject to peer review or external review prior to publication?
	


Supplementary Materials 2: Characteristics extracted from included studies (n=70)
	 
	Study
	Year of Publication
	Country
	Economic classification*
	Climate
	Calendar months in sampling period
	Sampling period
	Sampling regime
	Sample size
	Primary settlement type 
	Waste source adjacent to study site
	Source type
	Well type
	Water supply
	Water used for human consumption?
	Treatment before use
	Number of antibiotics tested against
	Sources contaminated with antimicrobial-resistant  bacteria
	Groundwater isolates analysed
	Antimicrobial-resistant isolates
	Multidrug-resistant isolates
	MAR index
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	1
	1976
	New Zealand
	High income
	Temperate
	 
	Wet
	 
	Small
	Rural
	Mixed
	Mixed
	 
	 
	yes
	 
	11
	 
	321
	157 (48.9%)
	 
	0.173
	 

	 
	2
	1987
	Nigeria
	Lower middle income
	Tropical
	3
	Both
	One-off sampling
	Medium
	Rural
	Human
	Wells
	 
	 
	yes
	 
	6
	 
	36
	18 (50.0%)
	10 (27.8%)
	0.255
	 

	 
	3
	1988
	Egypt
	Lower middle income
	Arid
	 
	Dry
	Re-sampling
	Medium
	 
	Human
	Wells
	 
	 
	yes
	Yes
	5
	 
	101
	82 (81.2%)
	32 (31.7%)
	0.394
	 

	 
	4
	1988
	Nigeria
	Lower middle income
	Tropical
	9
	Both
	One-off sampling
	Medium
	Urban
	 
	Wells
	 
	 
	yes
	 
	10
	 
	145
	141 (97.2%)
	 
	0.386
	 

	 
	5
	1989
	Nigeria
	Lower middle income
	Tropical
	7
	 
	Re-sampling
	Large
	Urban
	 
	Wells
	 
	 
	yes
	 
	10
	 
	144
	124 (86.1%)
	 
	0.234
	 

	 
	6
	1988
	United States
	High income
	Cold
	16
	Wet
	Re-sampling
	Large
	Rural
	Both
	Wells
	 
	Private
	yes
	No
	12
	 
	65
	34 (52.3%)
	10 (15.4%)
	0.088
	 

	 
	7
	2003
	Turkey
	Upper middle income
	Temperate
	2
	Dry
	 
	Large
	Urban
	 
	Wells
	 
	 
	 
	 
	8
	 
	66
	66 (100.0%)
	 
	0.339
	 

	 
	8
	2006
	United States
	High income
	Temperate
	10
	Wet
	Re-sampling
	Large
	Rural
	Animal
	Wells
	 
	 
	no
	 
	12
	 
	101
	63 (62.4%)
	24 (23.8%)
	0.169
	 

	 
	9
	2007
	Pakistan
	Lower middle income
	Arid
	 
	Dry
	 
	Large
	Urban
	 
	Wells
	 
	 
	yes
	 
	12
	 
	39
	 
	 
	0.701
	 

	 
	10
	2007
	Turkey
	Upper middle income
	Cold
	 
	Wet
	 
	Large
	Rural
	Animal
	Springs
	-
	 
	yes
	 
	7
	 
	55
	55 (100.0%)
	 
	0.164
	 

	 
	11
	2007
	Nigeria
	Lower middle income
	Tropical
	 
	 
	One-off sampling
	Small
	Urban
	 
	Wells
	 
	 
	 
	 
	10
	 
	196
	196 (100.0%)
	 
	0.443
	 

	 
	12
	2008
	Argentina
	High income
	Temperate
	 
	Wet
	 
	Medium
	Rural
	 
	Wells
	 
	 
	no
	 
	6
	 
	30
	 
	 
	0.100
	 

	 
	13
	2009
	India
	Lower middle income
	Arid
	2
	Dry
	One-off sampling
	Large
	 
	 
	Wells
	 
	 
	yes
	 
	11
	 
	8
	8 (100.0%)
	8 (100.0%)
	0.750
	 

	 
	14
	2010
	Morocco
	Lower middle income
	Arid
	12
	Dry
	Re-sampling
	Large
	Mixed
	Both
	Wells
	 
	 
	yes
	 
	18
	 
	1183
	208 (100.0%)
	768 (88.7%)
	0.528
	 

	 
	15
	2010
	Nigeria
	Lower middle income
	Tropical
	3
	 
	Re-sampling
	Large
	Rural
	Both
	Wells
	Dug
	Mixed
	yes
	No
	14
	 
	74
	60 (100.0%)
	 
	0.432
	 

	 
	16
	2011
	Saudi Arabia
	High income
	Arid
	 
	Dry
	Re-sampling
	Medium
	 
	 
	Springs
	-
	 
	 
	 
	7
	 
	26
	 
	15 (57.7%)
	0.516
	 

	 
	17
	2011
	South Africa
	Upper middle income
	Arid
	 
	Dry
	One-off sampling
	Small
	Rural
	Human
	Wells
	Bored
	Private
	yes
	No
	9
	 
	139
	139 (100.0%)
	 
	0.484
	 

	 
	18
	2011
	South Africa
	Upper middle income
	Arid
	 
	Dry
	One-off sampling
	Small
	Rural
	 
	Wells
	Bored
	 
	yes
	No
	10
	 
	127
	64 (100.0%)
	94 (74.0%)
	0.326
	 

	 
	19
	2011
	Nigeria
	Lower middle income
	Tropical
	6
	Wet
	Re-sampling
	Medium
	Urban
	 
	Wells
	Dug
	Private
	yes
	No
	13
	 
	70
	70 (100.0%)
	 
	0.603
	 

	 
	20
	2012
	Nicaragua
	Lower middle income
	Tropical
	8
	Dry
	One-off sampling
	Medium
	Rural
	Human
	Wells
	 
	 
	yes
	 
	9
	8 (21.6%)
	174
	 
	 
	0.279
	 

	 
	21
	2012
	Cyprus
	High income
	Temperate
	48
	Both
	Re-sampling
	Large
	Rural
	Animal
	Wells
	Bored
	 
	yes
	 
	11
	 
	37
	16 (43.2%)
	6 (16.2%)
	0.086
	 

	 
	22
	2012
	France
	High income
	Temperate
	3
	Wet
	Re-sampling
	Medium
	Rural
	Both
	Springs
	-
	 
	yes
	Yes
	16
	6 (100.0%)
	555
	223 (40.2%)
	51 (9.2%)
	0.059
	 

	 
	23
	2012
	India
	Lower middle income
	Tropical
	2
	Wet
	One-off sampling
	Medium
	Mixed
	Human
	Wells
	Dug
	Private
	yes
	 
	12
	 
	163
	 
	 
	0.169
	 

	 
	24
	2012
	Ethiopia
	Low income
	Temperate
	 
	Wet
	Re-sampling
	Medium
	Urban
	Human
	Wells
	Dug
	Private
	yes
	Mixed
	10
	 
	15
	15 (100.0%)
	15 (100.0%)
	0.387
	 

	 
	25
	2012
	Egypt
	Lower middle income
	Arid
	 
	Dry
	One-off sampling
	Medium
	Rural
	 
	Wells
	 
	 
	yes
	No
	9
	 
	87
	84 (96.6%)
	49 (56.3%)
	0.383
	 

	 
	26
	2012
	Pakistan
	Lower middle income
	Temperate
	4
	Wet
	Re-sampling
	Medium
	 
	Human
	Springs
	-
	 
	 
	 
	14
	 
	100
	99 (99.0%)
	88 (88.0%)
	0.380
	 

	 
	27
	2012
	Nigeria
	Lower middle income
	Tropical
	 
	 
	One-off sampling
	Small
	 
	Human
	Wells
	Dug
	Private
	yes
	 
	11
	 
	106
	79 (100.0%)
	 
	0.792
	 

	 
	28
	2012
	Nigeria
	Lower middle income
	Tropical
	5
	Wet
	Re-sampling
	Medium
	Rural
	 
	Wells
	 
	 
	yes
	 
	10
	 
	51
	33 (64.7%)
	19 (37.3%)
	0.182
	 

	 
	29
	2013
	Cameroon
	Lower middle income
	Tropical
	10
	Both
	Re-sampling
	Large
	Urban
	Human
	Wells
	Dug
	Private
	 
	Mixed
	8
	 
	130
	110 (84.6%)
	44 (33.8%)
	0.341
	 

	 
	30
	2013
	South Africa
	Upper middle income
	Arid
	 
	Dry
	One-off sampling
	Small
	Rural
	 
	Wells
	Bored
	 
	yes
	 
	8
	22 (100.0%)
	179
	179 (100.0%)
	179 (100.0%)
	0.534
	 

	 
	31
	2013
	Canada
	High income
	Cold
	19
	Wet
	 
	Large
	Mixed
	Mixed
	Wells
	Mixed
	Private
	yes
	Mixed
	6
	233 (35.5%)
	657
	233 (35.5%)
	90 (13.7%)
	0.131
	 

	 
	32
	2013
	United States
	High income
	Temperate
	4
	Wet
	 
	Small
	Rural
	Animal
	Wells
	 
	 
	 
	 
	10
	1 (50.0%)
	2
	1 (50.0%)
	 
	0.050
	 

	 
	33
	2013
	Chile
	High income
	Temperate
	 
	 
	One-off sampling
	Large
	Rural
	 
	Wells
	 
	 
	yes
	 
	8
	78 (100.0%)
	78
	78 (100.0%)
	36 (46.2%)
	0.322
	 

	 
	34
	2013
	Turkey
	Upper middle income
	Temperate
	17
	Both
	 
	Medium
	Urban
	Human
	Wells
	 
	 
	yes
	 
	15
	 
	43
	42 (97.7%)
	5 (11.6%)
	0.113
	 

	 
	35
	2013
	India
	Lower middle income
	Tropical
	 
	 
	 
	Medium
	Mixed
	 
	Wells
	Bored
	 
	yes
	 
	9
	 
	3
	1 (33.3%)
	 
	0.074
	 

	 
	36
	2013
	Nepal
	Low income
	Temperate
	8
	Wet
	One-off sampling
	Medium
	Urban
	 
	Mixed
	 
	 
	 
	 
	8
	 
	25
	25 (100.0%)
	 
	0.545
	 

	 
	37
	2013
	Nigeria
	Lower middle income
	Tropical
	 
	Both
	One-off sampling
	Large
	Urban
	Human
	Wells
	 
	 
	yes
	 
	10
	 
	184
	 
	 
	0.195
	 

	 
	38
	2014
	France
	High income
	Temperate
	3
	Wet
	Re-sampling
	Large
	Rural
	Both
	Springs
	-
	 
	yes
	Yes
	16
	5 (100.0%)
	267
	267 (100.0%)
	254 (95.1%)
	0.276
	 

	 
	39
	2014
	India
	Lower middle income
	Arid
	2
	Dry
	Re-sampling
	Medium
	Urban
	Human
	Wells
	Mixed
	Mixed
	yes
	 
	20
	 
	27
	27 (100.0%)
	 
	0.393
	 

	 
	40
	2014
	South Africa
	Upper middle income
	Arid
	 
	Dry
	One-off sampling
	Small
	Rural
	 
	Wells
	Bored
	 
	yes
	 
	6
	 
	165
	 
	 
	0.708
	 

	 
	41
	2014
	Kenya
	Lower middle income
	Temperate
	 
	 
	 
	Large
	Urban
	Human
	Wells
	Bored
	 
	yes
	 
	8
	 
	54
	54 (100.0%)
	 
	0.757
	 

	 
	42
	2014
	India
	Lower middle income
	Tropical
	12
	Both
	Re-sampling
	Medium
	Rural
	Both
	Wells
	Dug
	 
	yes
	 
	12
	 
	35
	13 (37.1%)
	5 (14.3%)
	0.071
	 

	 
	43
	2014
	Nigeria
	Lower middle income
	Tropical
	 
	 
	One-off sampling
	Small
	Urban
	 
	Wells
	Dug
	Private
	yes
	 
	11
	 
	108
	108 (100.0%)
	108 (100.0%)
	0.624
	 

	 
	44
	2014
	Nigeria
	Lower middle income
	Tropical
	6
	Dry
	Re-sampling
	Medium
	Urban
	Human
	Wells
	Dug
	 
	yes
	 
	11
	 
	12
	 
	 
	0.530
	 

	 
	45
	2015
	Ghana
	Lower middle income
	Tropical
	12
	Both
	Re-sampling
	Large
	Rural
	Both
	Wells
	Dug
	 
	yes
	 
	8
	 
	26
	2 (7.7%)
	 
	0.019
	 

	 
	46
	2015
	China
	Upper middle income
	Cold
	3
	Dry
	One-off sampling
	Medium
	 
	Human
	Springs
	-
	 
	yes
	 
	18
	 
	16
	16 (100.0%)
	16 (100.0%)
	0.552
	 

	 
	47
	2015
	Burkina Faso
	Low income
	Arid
	5
	Dry
	Re-sampling
	Medium
	Rural
	Both
	Wells
	 
	 
	yes
	 
	12
	 
	1
	 
	 
	0.000
	 

	 
	48
	2015
	China
	Upper middle income
	Cold
	2
	Wet
	One-off sampling
	Large
	Rural
	 
	Wells
	 
	 
	yes
	 
	19
	 
	10
	10 (100.0%)
	10 (100.0%)
	0.579
	 

	 
	49
	2015
	Nigeria
	Lower middle income
	Tropical
	3
	 
	One-off sampling
	Medium
	 
	 
	Wells
	Mixed
	 
	yes
	 
	9
	 
	68
	67 (98.5%)
	 
	0.575
	 

	 
	50
	2015
	Pakistan
	Lower middle income
	Arid
	 
	Dry
	One-off sampling
	Large
	Rural
	Human
	Wells
	 
	Private
	yes
	No
	12
	 
	30
	 
	 
	0.411
	 

	 
	51
	2015
	Nigeria
	Lower middle income
	Tropical
	 
	 
	One-off sampling
	Medium
	Urban
	Human
	Wells
	Dug
	Private
	yes
	 
	8
	 
	56
	56 (100.0%)
	16 (34.0%)
	0.797
	 

	 
	52
	2016
	Brazil
	Upper middle income
	Temperate
	4
	Wet
	One-off sampling
	Medium
	Rural
	Both
	Wells
	Mixed
	Private
	yes
	 
	27
	 
	45
	42 (93.3%)
	36 (80.0%)
	0.333
	 

	 
	53
	2016
	Kenya
	Lower middle income
	Tropical
	 
	 
	One-off sampling
	Large
	 
	Human
	Wells
	Mixed
	 
	yes
	 
	8
	79 (100.0%)
	77
	77 (100.0%)
	 
	0.341
	 

	 
	54
	2016
	China
	Upper middle income
	Cold
	2
	Wet
	One-off sampling
	Large
	Rural
	Human
	Wells
	 
	Private
	yes
	 
	16
	5 (100.0%)
	23
	23 (100.0%)
	 
	0.481
	 

	 
	55
	2016
	Nigeria
	Lower middle income
	Tropical
	3
	Both
	One-off sampling
	Medium
	Rural
	 
	Wells
	 
	 
	yes
	No
	8
	7 (33.3%)
	21
	7 (33.3%)
	 
	0.048
	 

	 
	56
	2016
	Iraq
	Upper middle income
	Arid
	 
	Dry
	One-off sampling
	Medium
	 
	 
	Wells
	 
	 
	 
	No
	19
	8 (100.0%)
	8
	8 (100.0%)
	8 (100.0%)
	0.382
	 

	 
	57
	2016
	Ghana
	Lower middle income
	Tropical
	7
	Both
	One-off sampling
	Small
	Urban
	Both
	Wells
	 
	 
	yes
	 
	9
	4 (100.0%)
	6
	6 (100.0%)
	6 (100.0%)
	0.370
	 

	 
	58
	2017
	Portugal
	High income
	Temperate
	4
	Both
	One-off sampling
	Small
	Rural
	Animal
	Wells
	Mixed
	Private
	no
	 
	16
	 
	83
	 
	10 (12.0%)
	0.114
	 

	 
	59
	2017
	Italy
	High income
	Temperate
	12
	Both
	Re-sampling
	Large
	 
	Human
	Wells
	 
	Public
	yes
	 
	19
	 
	9
	2 (22.2%)
	2 (22.2%)
	0.058
	 

	 
	60
	2017
	India
	Lower middle income
	Temperate
	 
	Wet
	One-off sampling
	Medium
	Urban
	Human
	Wells
	Dug
	 
	yes
	 
	12
	 
	16
	16 (100.0%)
	 
	0.536
	 

	 
	61
	2017
	Ireland
	High income
	Temperate
	12
	Wet
	Re-sampling
	Large
	Rural
	Both
	Wells
	Mixed
	Private
	yes
	 
	20
	 
	42
	42 (100.0%)
	 
	0.181
	 

	 
	62
	2017
	Nigeria
	Lower middle income
	Tropical
	8
	Wet
	One-off sampling
	Medium
	Rural
	Human
	Wells
	Mixed
	 
	yes
	 
	16
	 
	45
	45 (100.0%)
	45 (100.0%)
	0.375
	 

	 
	63
	2017
	India
	Lower middle income
	Temperate
	25
	Both
	One-off sampling
	Medium
	Rural
	Both
	Wells
	Mixed
	 
	yes
	 
	10
	 
	16
	 
	 
	0.369
	 

	 
	64
	2017
	Argentina
	High income
	Temperate
	3
	Wet
	One-off sampling
	Medium
	Rural
	Animal
	Wells
	 
	 
	yes
	 
	6
	9 (100.0%)
	12
	12 (100.0%)
	 
	0.236
	 

	 
	65
	2017
	Turkey
	Upper middle income
	Temperate
	12
	Both
	Re-sampling
	Medium
	Rural
	 
	Wells
	 
	Private
	 
	 
	2
	11 (100.0%)
	7
	2 (28.6%)
	 
	0.143
	 

	 
	66
	2018
	Lebanon
	Upper middle income
	Temperate
	11
	Both
	One-off sampling
	Large
	rural
	 
	Mixed
	Dug
	 
	yes
	No
	11
	8 (66.7%)
	12
	8 (66.7%)
	8 (66.7%)
	0.394
	 

	 
	67
	2018
	Argentina
	High income
	Temperate
	1
	Wet
	One-off sampling
	Medium
	rural
	Animal
	Wells
	 
	 
	 
	 
	6
	8 (100.0%)
	8
	8 (100.0%)
	 
	0.417
	 

	 
	68
	2018
	South Africa
	Upper middle income
	Arid
	16
	Dry
	One-off sampling
	Medium
	Rural
	 
	Wells
	Bored
	 
	yes
	 
	13
	 
	122
	122 (100.0%)
	120 (98.4%)
	0.511
	 

	 
	69
	2018
	Nigeria
	Lower middle income
	Tropical
	 
	Wet
	One-off sampling
	Small
	Urban
	Both
	Wells
	Bored
	 
	yes
	Mixed
	10
	 
	164
	131 (100.0%)
	115 (94.3%)
	0.445
	 

	 
	70
	2018
	Nigeria
	Lower middle income
	Tropical
	 
	 
	One-off sampling
	Medium
	Rural
	Human
	Wells
	Dug
	Private
	yes
	No
	10
	 
	51
	 
	 
	0.522
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Supplementary Materials 4: Antimicrobials, their frequency and mean percentages of resistance against them in included studies
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Antibiotic
	Studies, 
	% of resistance,
	
	Antibiotic
	Studies, 
	% of resistance,
	
	Antibiotic
	Studies, 
	% of resistance,
	
	Antibiotic
	Studies, 
	% of resistance,
	 

	 
	
	n (%)
	mean ± SD
	
	
	n (%)
	mean ± SD
	
	
	n (%)
	mean ± SD
	
	
	n (%)
	mean ± SD
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	Aminoglycoside
	 
	 
	
	  Third generation
	 
	 
	
	Lincosamide
	 
	 
	
	Penicillin
	 
	 
	 

	 
	1
	Amikacin
	15 (21.4%)
	9.7 ± 18.3
	
	24
	Cefoperazone-sulbactam
	2 (2.9%)
	37.2 ± 3.9
	
	47
	Lincomycin
	4 (5.7%)
	72.9 ± 3.2
	
	67
	Ampicillin-sulbactam
	4 (5.7%)
	39.2 ± 38.1
	 

	 
	2
	Gentamicin
	49 (70.0%)
	23.9 ± 29.2
	
	25
	Cefotaxime
	17 (24.3%)
	23.8 ± 28.2
	
	
	 
	
	
	
	68
	Ampiclox
	2 (2.9%)
	21.8 ± 21.8
	 

	 
	3
	Kanamycin
	12 (17.1%)
	30.3 ± 31.7
	
	26
	Cefotaxime-clavulanic acid
	1 (1.4%)
	18.8 ± 0.0
	
	Macrolide 
	
	
	
	69
	Carbenicillin
	2 (2.9%)
	23.9 ± 1.0
	 

	 
	4
	Neomycin
	5 (7.1%)
	24.5 ± 33.3
	
	27
	Cefpodoxime
	1 (1.4%)
	9.5 ± 0.0
	
	48
	Erythromycin
	21 (30.0%)
	56.6 ± 28.3
	
	70
	Cloxacillin
	7 (10.0%)
	63.2 ± 27.6
	 

	 
	5
	Netilmicin
	5 (7.1%)
	5.9 ± 3.7
	
	28
	Cefsulodin
	1 (1.4%)
	84.3 ± 0.0
	
	49
	Roxithromycin
	1 (1.4%)
	100.0 ± 0.0
	
	71
	Mecillinam
	1 (1.4%)
	0.0 ± 0.0
	 

	 
	6
	Paromomycin
	1 (1.4%)
	5.9 ± 0.0
	
	29
	Ceftazidime 
	21 (30.0%)
	35.2 ± 36.0
	
	 
	 
	
	
	
	72
	Methicillin
	3 (4.3%)
	85.2 ± 15.8
	 

	 
	7
	Streptomycin
	28 (40.0%)
	36.9 ± 32.7
	
	30
	Ceftiofur
	1 (1.4%)
	21.4 ± 0.0
	
	Miscellaneous
	
	
	
	73
	Oxacillin
	3 (4.3%)
	48.5 ± 30.2
	 

	 
	8
	Tobramycin
	5 (7.1%)
	7.1 ± 13.1
	
	31
	Ceftriaxone
	18 (25.7%)
	36.0 ± 30.3
	
	50
	Chloramphenicol
	45 (64.3%)
	21.4 ± 23.7
	
	74
	Penicillin
	13 (18.6%)
	79.2 ± 29.2
	 

	 
	 
	 
	
	
	
	  Fourth generation
	
	
	
	51
	Colistin (Polymyxin E)
	7 (10.0%)
	39.0 ± 33.9
	
	75
	Piperacillin
	6 (8.6%)
	33.3 ± 40.1
	 

	 
	Carbapenem
	
	
	
	32
	Cefepime
	8 (11.4%)
	15.0 ± 23.6
	
	52
	Daptomycin
	1 (1.4%)
	0.0 ± 0.0
	
	76
	Piperacillin-tazobactam
	8 (11.4%)
	5.2 ± 7.7
	 

	 
	9
	Ertapenem
	2 (2.9%)
	5.6 ± 5.6
	
	
	 
	
	
	
	53
	Florfenicol
	2 (2.9%)
	11.3 ± 5.4
	
	77
	Ticarcillin
	2 (2.9%)
	51.6 ± 43.9
	 

	 
	10
	Imipenem
	12 (17.1%)
	6.9 ± 11.3
	
	Fluoroquinolone
	
	
	
	54
	Fosfomycin
	3 (4.3%)
	21.5 ± 18.8
	
	78
	Ticarcillin-clavulanic acid
	4 (5.7%)
	31.8 ± 39.6
	 

	 
	11
	Meropenem
	8 (11.4%)
	2.3 ± 5.2
	
	33
	Ciprofloxacin
	41 (58.6%)
	12.1 ± 17.2
	
	55
	Metronidazole
	1 (1.4%)
	100.0 ± 0.0
	
	
	 
	
	
	 

	 
	 
	 
	
	
	
	34
	Enrofloxacin
	4 (5.7%)
	20.9 ± 13.3
	
	56
	Novobiocin
	1 (1.4%)
	28.6 ± 0.0
	
	Polypeptide
	
	
	 

	 
	Cephalosporin
	
	
	
	35
	Levofloxacin
	5 (7.1%)
	20.0 ± 27.2
	
	57
	Polymyxin B
	3 (4.3%)
	54.4 ± 40.5
	
	79
	Bacitracin
	1 (1.4%)
	13.3 ± 0.0
	 

	 
	  First generation
	
	
	
	36
	Moxifloxacin
	3 (4.3%)
	0.9 ± 1.2
	
	58
	Rifampin
	3 (4.3%)
	48.3 ± 11.7
	
	
	 
	
	
	 

	 
	12
	Cefadroxil
	2 (2.9%)
	84.0 ± 9.9
	
	37
	Nalidixic acid
	25 (35.7%)
	26.9 ± 25.3
	
	59
	Spectinomycin
	1 (1.4%)
	4.6 ± 0.0
	
	Streptogramins
	
	
	 

	 
	13
	Cefalexin
	4 (5.7%)
	62.1 ± 26.6
	
	38
	Nitrofurantoin
	13 (18.6%)
	45.0 ± 31.9
	
	60
	Trimethoprim
	12 (17.1%)
	38.1 ± 35.5
	
	80
	Quinupristin-dalfopristin
	1 (1.4%)
	0.0 ± 0.0
	 

	 
	14
	Cefazolin
	4 (5.7%)
	60.8 ± 30.8
	
	39
	Norfloxacin
	12 (17.1%)
	16.8 ± 22.1
	
	61
	Trimethoprim-sulfamethoxazole
	33 (47.1%)
	32.7 ± 33.1
	
	
	 
	
	
	 

	 
	15
	Cefradine
	2 (2.9%)
	36.7 ± 30.0
	
	40
	Ofloxacin
	14 (20.0%)
	21.3 ± 24.4
	
	
	 
	
	
	
	Sulfonamide
	
	
	 

	 
	16
	Cephaloridine
	2 (2.9%)
	62.6 ± 15.4
	
	41
	Pefloxacin
	5 (7.1%)
	23.6 ± 17.1
	
	Monobactam
	
	
	
	81
	Sulfamethoxazole
	10 (14.3%)
	58.0 ± 31.8
	 

	 
	  Second generation
	
	
	
	42
	Sparfloxacin
	1 (1.4%)
	19.6 ± 0.0
	
	62
	Aztreonam
	6 (6.6%)
	38.9 ± 40.7
	
	82
	Sulfanilamide
	1 (1.4%)
	63.4 ± 0.0
	 

	 
	17
	Cefaclor
	3 (4.3%)
	69.1 ± 21.8
	
	
	 
	
	
	
	
	 
	
	
	
	83
	Sulphafurazole
	3 (4.3%)
	67.9 ± 13.9
	 

	 
	18
	Cephalothin
	13 (18.6%)
	48.2 ± 34.8
	
	Glycopeptide
	
	
	
	Oxazolidinones
	
	
	
	84
	Triple sulfa
	1 (1.4%)
	7.7 ± 0.0
	 

	 
	19
	Cefamandole
	1 (1.4%)
	60.2 ± 0.0
	
	43
	Teicoplanin
	3 (4.3%)
	27.5 ± 20.5
	
	63
	Linezolid
	2 (2.9%)
	0.0 ± 0.0
	
	
	 
	
	
	 

	 
	20
	Cefoxitin
	3 (4.3%)
	59.4 ± 21.8
	
	44
	Vancomycin
	15 (21.4%)
	56.7 ± 36.7
	
	
	 
	
	
	
	Tetracycline
	
	
	 

	 
	21
	Cefuroxime
	14 (20.0%)
	59.1 ± 35.8
	
	45
	Tigecycline
	1 (1.4%)
	83.3 ± 0.0
	
	Penicillin
	
	
	
	85
	Chlortetracycline
	1 (1.4%)
	62.4 ± 0.0
	 

	 
	  Third generation
	
	
	
	
	 
	
	
	
	64
	Amoxicillin
	17 (24.3%)
	56.5 ± 31.5
	
	86
	Doxycycline
	4 (5.7%)
	54.3 ± 38.3
	 

	 
	22
	Cefixime
	3 (4.3%)
	54.2 ± 32.5
	
	Lincosamide
	
	
	
	65
	Amoxicillin-clavulanic acid
	26 (37.1%)
	37.1 ± 30.2
	
	87
	Oxytetracycline
	1 (1.4%)
	28.6 ± 0.0
	 

	 
	23
	Cefoperazone
	1 (1.5%)
	31.3 ± 0.0
	
	46
	Clindamycin
	3 (4.3%)
	50.0 ± 40.8
	
	66
	Ampicillin
	50 (71.4%)
	57.2 ± 33.3
	
	88
	Tetracycline
	47 (67.1%)
	38.8 ± 27.3
	 

	 
	 
	 
	
	
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



