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Supplemental Table 1. Individual study data for articles meeting inclusion criteria for quantification of indirect protection from rotavirus vaccine.
	Pub year, author
	Country
	Study Years
	Introyear
	Age groups, years
	Outcome(s)
	No. of estimates abstracted
	Ref

	2016, Abeid
	Tanzania
	2010-2015
	2013
	<5
	Hospitalization
	6
	[1]

	2013, Akikusa
	Australia
	2005-2009
	2007
	<5, ≥5 to 18
	Hospitalization
	11
	[2]

	2013, Anderson
	USA
	2006-2010
	2007
	18-64
	Medical encounters, hospitalization, outpatient
	6
	[3]

	2021, Aziz
	Bangladesh
	2008-2011
	2008
	<5
	Medical encounters
	1
	[4]

	2019, Baker
	USA
	2000-2013
	2007
	≥5 to 18, 18-64, ≥65 
	Hospitalization
	15
	[5]

	2009, Belshaw
	Australia
	2001-2008
	2007
	<5
	Laboratory detections
	2
	[6]

	2018, Bennett
	Malawi
	2012-2016
	2012
	<5
	Hospitalization
	7
	[7]

	2021, Bruun
	Norway
	2009-2018
	2014
	<5
	Hospitalization, outpatient visits
	12
	[8]

	2021, Burke
	Taiwan
	2003-2017
	2006
	<5
	Hospitalization
	1
	[9]

	2020, Burns
	Ireland
	2010-2018
	2016
	<5
	Medical encounters, hospitalization
	2
	[10]

	2010, Chang
	USA
	2003-2008
	2007
	<5, >=5 to 18
	Hospitalization
	5
	[11]

	2020, Cho
	South Korea
	2003-2015
	2007
	<2 months, <5
	Medical encounters
	5
	[12]

	2018, de Deus
	Mozambique
	2014-2017
	2015
	<5
	Hospitalization
	3
	[13]

	2021, Desormeaux
	Haiti
	2013-2019
	2014
	<5
	Hospitalization
	2
	[14]

	2012, Dey
	Australia
	2001-2010
	2007
	<5, ≥5-18, 18-64, ≥65
	Hospitalization
	21
	[15]

	2018, Diop
	Senegal
	2011-2017
	2014
	<5
	Hospitalization
	2
	[16]

	2011, Eberly
	USA
	2003-2009
	2006
	<5
	Hospitalization
	10
	[17]

	2018, Enweronu-Laryea
	Ghana
	2009-2016
	2012
	<5
	Hospitalization
	3
	[18]

	2021, Eraliev
	Uzbekistan
	2005-2016
	2014
	<5
	Hospitalization
	1
	[19]

	2017, Forrest
	United Kingdom
	2012-2015
	2013
	<5, ≥5-18
	Hospitalization
	3
	[20]

	2018, Getachew
	USA
	2001-2015
	2006
	<5
	Hospitalization
	3
	[21]

	2016, Gheorghita
	Moldova
	2009-2014
	2012
	<5
	Hospitalization and emergency department visits
	6
	[22]

	2013, Gil-Prieto
	Spain
	2005-2009
	2006
	<5
	Hospitalization
	5
	[23]

	2015, Givon-Lavi
	Israel
	2006-2013
	2011
	<5
	Hospitalization
	6
	[24]

	2022, Gower
	United Kingdom
	2000-2018
	2013
	<5, ≥5-18, ≥5
	Laboratory detections
	20
	[25]

	2022, Hemming-Harlo
	Finland
	2008-2018
	2009
	<5, ≥5-18
	Medical encounters
	18
	[26]

	2016, Hungerford
	United Kingdom
	2002-2015
	2013
	<5
	Hospitalization
	1
	[27]

	2018, Hungerford
	United Kingdom
	2002-2016
	2013
	≥5-18
	Hospitalization
	1
	[28]

	2017, Inchauste
	Bolivia
	2001-2014
	2008
	<5
	Hospitalization
	3
	[29]

	2016, Inns
	United Kingdom
	2004-2015
	2013
	<5
	Laboratory detections
	6
	[30]

	2021, Ito
	Japan
	2006-2018
	2011
	<5
	Hospitalization
	1
	[31]

	2018, Jani
	Tanzania
	2009-2015
	2013
	<5
	Hospitalization
	2
	[32]

	2016, Kaufman
	USA
	2003-2014
	2007
	≥5-18
	Laboratory detections
	1
	[33]

	2021, Kim
	South Korea
	2008-2020
	2011
	≥5-18, 18-64
	Hospitalization
	5
	[34]

	2020, Klivitsky
	Israel
	2008-2016
	2010
	<2 months
	Hospitalization
	1
	[35]

	2020, Kobayashi
	Japan
	2009-2015
	2011
	<5, ≥5-18
	Hospitalization
	12
	[36]

	2020, Kraay
	Ecuador
	2008-2013
	2008
	≥5
	Laboratory detections, asymptomatic infection
	2
	[37]

	2019, Lee
	South Korea
	2006-2015
	2008
	<2 months
	Medical encounters
	1
	[38]

	2011, Lopman
	USA
	2000-2008
	2007
	≥5-18, 18-64, ≥65
	Hospitalization
	4
	[39]

	2013, Luchs
	Brazil
	2004-2011
	2006
	18-64
	Medical encounters
	6
	[40]

	2021, Mandolo
	Malawi
	2011-2019
	2012
	<5
	Medical encounters
	4
	[41]

	2018, Maphalala
	Eswatini
	2013-2016
	2015
	<5
	Hospitalization
	3
	[42]

	2015, Marlowe
	United Kingdom
	2012-2014
	2013
	<5
	Hospitalization
	1
	[43]

	2020, Marquis
	Germany
	2005-2018
	2013
	≥5-18, 18-64, ≥65
	Hospitalization, outpatient visits, nosocomial infections
	15
	[44]

	2015, Mast
	USA
	2002-2011
	2006
	<5
	Medical encounters
	1
	[45]

	2018, McAuliffe
	New Zealand
	2009-2015
	2014
	<5
	Hospitalization
	7
	[46]

	2018, Mpabalwani
	Zambia
	2009-2016
	2012
	<5
	Hospitalization
	1
	[47]

	2020, Muhsen
	Israel
	2002-2017
	2011
	<5
	Hospitalization
	3
	[48]

	2018, Mujuru
	Zimbabwe
	2012-2016
	2014
	<5
	Hospitalization
	2
	[49]

	2023, Nazurdinov
	Tajikistan 
	2013-2019
	2015
	<5
	Hospitalization
	1
	[50]

	2022, Olsson-Akefeldt
	Sweden
	2008-2018
	2014
	≥5-18
	Hospitalization
	4
	[51]

	2014, Panozzo
	USA
	2000-2010
	2006
	<5
	Hospitalization
	4
	[52]

	2011, Paulke-Korinek
	Austria
	2001-2009
	2007
	<5
	Hospitalization
	2
	[53]

	2013, Paulke-Korinek
	Austria
	2002-2012
	2007
	<5, ≥5-18
	Hospitalization
	6
	[54]

	2018, Pietsch
	Germany
	2002-2017
	2008
	<5
	Hospitalization
	10
	[55]

	2016, Prelog
	Austria
	2002-2012
	2007
	<2 months, ≥5-18
	Hospitalization
	3
	[56]

	2015, Redondo
	Spain
	2003-2009
	2006
	>5, ≥5-18
	Hospitalization
	2
	[57]

	2016, Sabbe
	Belgium
	2007-2014
	2006
	≥5
	Hospitalization, laboratory detections
	2
	[58]

	2016, Sahakyan
	Armenia
	2010-2015
	2012
	<5
	Hospitalization
	8
	[59]

	2020, Solastie
	Finland
	2002-2017
	2009
	<5
	Hospitalization, outpatient visits
	2
	[60]

	2016, Standaert
	Belgium
	2005-2013
	2007
	≥5
	Hospitalization
	5
	[61]

	2020, Standaert
	Belgium
	2005-2019
	2007
	<2 months, <5
	Hospitalization
	23
	[62]

	2017, Tharmaphornipilas
	Thailand
	2012-2014
	2010
	<5
	Hospitalization
	2
	[63]

	2018, Tsolenyanu
	Togo
	2010-2016
	2014
	<5
	Hospitalization
	1
	[64]

	2017, Wandera
	Kenya
	2009-2016
	2014
	<5
	Hospitalization
	3
	[65]

	2019, Wilson
	Canada
	2005-2016
	2011
	≥5-18, 18-64, ≥65
	Hospitalization and emergency department visits
	7
	[66]

	2016, Wilson
	Canada
	2005-2013
	2011
	<5
	Hospitalization and emergency department visits
	4
	[67]

	2021, Yandle
	Ireland
	2015-2019
	2016
	≥65
	Laboratory detections
	2
	[68]

	2011, Yen
	El Salvador
	2006-2009
	2007
	<5
	Hospitalization
	10
	[69]

	2018, Yoshikawa
	Japan
	2007-2016
	2011
	<5
	Hospitalization, outpatient visits
	30
	[70]

	2010, Zeller
	Belgium
	1986-2009
	2006
	<5
	Hospitalization
	9
	[71]




Supplemental Table 2. Heterogeneity in age ranges for published estimates of indirect protection from rotavirus vaccines. 
	
	
	Number of estimates 

	Age groups
	

	Infants <2 months
	N=19

	
	<30days
	1 (5%)

	
	<42days
	1 (5%)

	
	<2months
	3 (16%)

	
	0-2months
	13 (68%)

	
	0-3months
	1 (5%)

	
	

	Children < 5 years
	N=255

	
	20 weeks-24 months
	1 (0%)

	
	<6 months
	1 (0%)

	
	6-11 months
	1 (0%)

	
	6-23 months
	2 (1%)

	
	8-20 months
	4 (2%)

	
	<12 months (<1 year)
	7 (3%)

	
	12-23 months (1 year)
	28 (11%)

	
	13-24 months
	1 (0%)

	
	12-59 months (1-4 years)
	8 (3%)

	
	15 months-59 months
	2 (1%)

	
	24-35months (2 year)
	34 (13%)

	
	25-36 months
	2 (1%)

	
	24-59months (2-4 years)
	45 (18%)

	
	32-<60 months
	2 (1%)

	
	36-47months (3 year)
	42 (16%)

	
	37-48months
	3 (1%)

	
	36-59months (3-4 years)
	16 (6%)

	
	42-59months (3.5-4 years)
	2 (1%)

	
	48-59months (4 year)
	38 (15%)

	
	49-60months
	4 (2%)

	
	

	Children ≥ 5 years
	N=59

	
	1-9 years
	1 (0%)

	
	3-13 years
	1 (0%)

	
	5 years
	8 (3%)

	
	6 years
	3 (1%)

	
	7 years
	3 (1%)

	
	5-9 years
	13 (5%)

	
	5-14 years
	1 (0%)

	
	5-15 years
	1 (0%)

	     
	5-17 years
	4 (2%)

	
	5-18 years
	5 (2%)

	
	5-19 years
	10 (4%)

	
	6-10 years
	1 (0%)

	
	10-14 years
	2 (1%)

	
	10-16 years
	2 (1%)

	
	10-19 years
	3 (1%)

	
	11-18 years
	1 (0%)

	
	

	Children and adults ≥5 years old
	N=15

	
	≥5
	7 (47%)

	
	>5
	5 (33%)

	
	≥10
	3 (20%)

	Adults
	N=36

	
	≥17
	2 (6%)

	
	≥18
	6 (17%)

	
	>18
	6 (17%)

	
	15-24
	1 (3%)

	
	20-44
	5 (14%)

	
	20-49
	3 (8%)

	
	20-59
	5 (14%)

	
	25-64
	1 (3%)

	
	45-64
	4 (11%)

	
	50-64
	3 (8%)

	
	

	Older adults
	N=16

	
	≥60 years
	5 (31%)

	     
	≥65 years
	11 (69%)




Supplemental Table 3. Sensitivity analyses summarizing the incidence rate ratios, percent change in percent positivity, and percent change in absolute numbers of outcomes for hospitalizations due to rotavirus by stratifying by age groups, years since introduction, and excluding seasonal estimates and private market introductions.
	
	Incidence rate ratio
	Percent change in percent positivity
	Percent change in absolute number or outcomes

	
	Median (IQR); No. of estimates
	Median (IQR); No. of estimates
	Median (IQR); No. of estimates

	Overall: hospitalization outcome
	0.66 (0.45, 1); 163
	25.0 (11.5, 46.3); 60
	50.0 (24.0, 65.8); 68

	Age category
	
	
	

	     Children <2 months
	N/A; 0
	2.7; 1
	53.1 (50.4, 60.2); 14

	     Children <5 years old
	0.60 (0.40, 0.87); 110
	25.0 (13.3, 44.0); 49
	42.0 (16.0, 65.8); 40

	     Children ≥5 years old
	0.74 (0.45, 1.07); 24
	48.3 (14.8, 50.5); 7
	62.4 (53, 71.7); 8

	     Children and adults ≥5 years old
	3.87; 1
	N/A; 0
	0 (-233.0, 55.7); 6

	     Adults 18-64 years of age
	1.17 (0.5, 1.54); 17
	-7.1 (-10.7; 17.4); 3
	N/A; 0

	     Older adults ≥65 years of age 
	1.20 (0.89, 1.66); 11
	N/A; 0
	N/A; 0

	Stratified by year since introduction
	
	
	

	   Single year data
	
	
	

	     0
	0.80 (0.58, 0.98); 34
	31 (17.2, 39.3); 24
	45.6 (16.1, 58.3); 16

	     1
	0.59 (0.40, 0.93); 48
	19 (10.0, 44.5); 19
	43 (33, 65); 21

	     2-4
	0.70 (0.51, 0.98); 52
	50 (19.8, 65.5); 10
	42.5 (15.4, 73.4); 19

	     5-12
	0.43 (0.31, 0.96); 12
	N/A; 0
	55.8 (52.0, 64.6); 8

	   Grouped year data between 0-8
	0.48 (0.3, 1.17); 17
	2.7 (-10.7, 29.2); 7
	55.5 (54.8, 57.8); 4

	Excluding Year 0 
	0.63 (0.40, 1.00); 129
	19.6 (5.2, 49.2); 36
	50.4 (32.2, 66.2); 52

	Excluding seasonal estimates
	0.65 (0.41, 1.00); 149
	25.0 (13.0, 47.4); 58
	50.4 (31.4, 66.5); 63

	Excluding private market introductions
	0.63 (0.41, 1.00); 143
	25 (11.5, 46.3); 60
	50 (24.0, 65.8); 68



Supplemental Table 4. Sensitivity analyses summarizing the incidence rate ratios, percent change in percent positivity, and percent change in absolute numbers of outcomes for hospitalizations due to rotavirus among children <5 years of age by stratifying by years since introduction and excluding seasonal estimates and private market introductions.
	
	Incidence rate ratio
	Percent change in percent positivity
	Percent change in absolute number or outcomes

	
	Median (IQR); No. of estimates
	Median (IQR); No. of estimates
	Median (IQR); No. of estimates

	Overall: hospitalization outcome 
	0.60 (0.40, 0.87); 110
	25.0 (13.3, 44.0); 49
	42.0 (16.0, 65.8); 40

	Stratified by year since introduction
	
	
	

	   Single year data
	
	
	

	     0
	0.75 (0.57, 0.90); 29
	31 (16.8, 35.7); 23
	46.0 (24.7, 55.0); 13

	     1
	0.57 (0.39, 0.81); 39
	17 (8.5, 38.2); 18
	43 (33.3, 65.0); 17

	     2-4
	0.65 (0.47, 0.91); 32
	51.5 (31.5, 69.6); 8
	25.8 (14.7, 66.1); 10

	     5-12
	0.31 (0.30, 0.38); 5
	N/A; 0
	N/A; 0

	   Grouped year data between 0-8
	0.31 (0.31, 0.33); 5
	N/A; 0
	N/A; 0

	Excluding Year 0
	0.57 (0.37, 0.81); 81
	21.0 (8.5, 53.8); 26
	38 (15.4.2, 69.0); 27

	Excluding seasonal estimates
	0.58 (0.37, 0.79); 96
	28.0 (13.8, 44.4); 48
	42.0 (16.0 (65.8); 40

	Excluding private market introductions
	0.60 (0.39, 0.85); 98
	25 (13.3, 44); 49
	42 (16.0, 65.8); 40
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