G CampbellCollaboration

International Development Coordinating Group

Deworming and adjuvant interventions for improving
the developmental health and well-being of children
in low- and middle-income countries: a systematic
review and network meta-analysis

Vivian A. Welch, Elizabeth Ghogomu, Alomgir Hossain, Shally Awasthi, Zulfi Bhutta, Chisa Cumberbatch,

Robert Fletcher, Jessie McGowan, Shari Krishnaratne, Elizabeth Kristjansson, Salim Sohani, Shalini Suresh,
Peter Tugwell, Howard White and George Wells

17 [e2IPR N fUONEN AQl £'9TOZ ISI/EL0Y OT/I0p/W0D" A8 |1 Akeuq1pu uo// sy oy papeojumod ‘T '9TOZ ‘€08TT68T

A Campbell Systematic Review Published: September 2016 /
2016:7 Search executed: January 2016




c CampbellCollaboration

The Campbell Library comprises:
e Systematic reviews (titles, protocols and reviews)
e Policies and Guidelines

e Methods Series

Go to the library to download these resources, at:

www.campbellcollaboration.org/library/

Better evidence for a better world

35UIS01] SUOLLLIOD BAES.D) 3]ed! [dde au) Aq pauLeA0b a2 a1 YO 88N J0 S9N 10§ AXRiq 1T UIIUO ABIAN U (SUOTIPUOD-PUE-SULBILLIOD' A3 | 1M ATe.q 1 pu|uo//Scy) SUORIPUOD PUe SULB | au) 885 *[2202/2T/60] Uo ARiqiTauliuo A3|iM *101811a ay L A%iq1 OIS [RUO RN AT £°9TOZ"S9/E20Y"0T/I0P/LICO" A3 1 AZeiq1jouuoj/Sdiiy Wou pepeo|umod ‘T ‘9T0Z ‘€08TT68T




Colophon

Title Deworming and djuvant nterventions foimproving the @velopmental balth and
well-being of dildren inlow- andmiddle-incomecountries:a s/stematiaeview and
networkmetaanalysis

Institution  The Campbell Collaboration

Authors  Welch, VA
Ghogpmu, E
Hossain, A
et al

DOl 10.4073/csr.2016.
No. of page: 376

Citation Welch VA, et al Deworming and djuvantinterventions foimproving the
developmental balth andwell-being ofchildren inlow- andmiddle-income
countries:a g/stematic review andnetworkmetaanalysis
Campbell Systematic Reviews 207
DOI: 10.4073/csr.2016.7

ISSN 18911803
Roles anc The search strategy was developed with Jessie Me@amd reviewed by John Eyel

responsibilities

Editors for
this review

Sources o
support

Declarations of
interest

Trial Search Coordinator for thCampbell IDCG. Vivian Welch will be responsibbe f
updating this review as additional evidence accuated and as funding becomes
available.

Editor: Hugh Waddington
Managing EditorEmma Gallagher

Canadiannstitutes of Health Research Knowledge Synthesasity World Health
Organization

The authors have no vested interest in the outcamhdss review, nor any incentive
to represent findings in a biased manner.

Corresponding
author

Vivian Welch,

Director, Methods Centre, Bruyere Research Insg¢itdssistant Professor, School of
Epidemiology, Public Health and Preventive Medicibaiversity of Ottawa

304b- 85 Primrose Avenue,

Ottawa, Ontario KIR 6M1

Phone 61%662-6262 ext2904

University of Ottawa

Vivian.welch @uottawa.ca

Full list of author information is available at tleed of the article

85U8017 SUOWILLIOD BAIE8.D) 8|ded!dde au Aq pausenob afe se[oilie YO ‘8SN JO Sa|N. 10} Akeiq 17 8uljuQ /8|1 UO (SUOIPUOD-PUe-SWLBY/LID" A8 | 1M AR1q 1 BUIUO//SdNY) SUOTIPUOD PUe SWS 1 8y} 88S *[2202/ZT/60] Uo AriqiTauluo A8|IM ‘101081id 8y L AriqiT [eoIpe Nl lUOIRN Aq 2 '9T0Z S9/EL0 0T/I0p/ W00 AS 1M AReIq 1 jpul|uoy/:Sdny Wwoly papeojumod ‘T ‘9T0Z ‘S08TT68T



Campbell Systematic Reviews

Editor-in-Chief
Editors

Crime and Justic
Educatior

Internationa
Developmer

Social Welfar

Method:

Chief Executive
Officer

Managing Editor
Co-Chairs

Crime and Justic

Educatior

Social Welfar

Internationa

Developmer

Method:

Julia Littell, Bryn Mawr College, USA

David B. Wilsm, George Mason University, USA
Sandra Wilson, Vanderbilt University, USA

Birte Snilstveit, 3ie, UK
Hugh Waddington, 3ie, UK

Nick Huband, Institute of Mental Health, UniversitfNottingham, UK
Gerddine Macdonald, Queen’s University, UK & Cochradevelopmental,
Psychosocial and Learning Problems Group

Therese Pigott, Loyola University, USA
Emily TannerSmith, Vanderbilt University, USA

Howard White, The Campbe&liollaboration

Karianne Thune Hammerstrgam, The Campbell Collabonat

David B. Wilson, George Mason University, USA
Peter Neyroud, University of Cambridge, UK

Sarah Miller, Queen's UniversiBelfast, UK
Gary W. Ritter, University of Arkansas, USA

BrandyR.Maynard, Saint Louis University, USA
Mairead Furlong, National University of Ireland, Wreooth, Ireland

Peter Tugwell, University of Ottawa, Cada
Hugh Waddington, 3ie, India

lan Shemilt, University of Cambridge, UK
Ariel Aloe, University of lowa, USA

The Campbell Collaboration (C2) was founded on ghiaciple that
systematic reviews on the effects of interventiailsinform and help
improve policy and services. C2 offers editorialanethodological support t
review authors throughout the process of produairsgstematic review. A
number of C2's editors, librarians, methodologestsl external peer
reviewers contribute.

The Gimpbell Collaboration
P.O. Box 7004 St. Olavs plass
0130 Oslo, Norway
www.campbellcollaboration.org

85U8017 SUOWILLIOD BAIE8.D) 8|ded!dde au Aq pausenob afe se[oilie YO ‘8SN JO Sa|N. 10} Akeiq 17 8uljuQ /8|1 UO (SUOIPUOD-PUe-SWLBY/LID" A8 | 1M AR1q 1 BUIUO//SdNY) SUOTIPUOD PUe SWS 1 8y} 88S *[2202/ZT/60] Uo AriqiTauluo A8|IM ‘101081id 8y L AriqiT [eoIpe Nl lUOIRN Aq 2 '9T0Z S9/EL0 0T/I0p/ W00 AS 1M AReIq 1 jpul|uoy/:Sdny Wwoly papeojumod ‘T ‘9T0Z ‘S08TT68T


http://www.campbellcollaboration.org/

Table of Contents

AD STIACT ..t
Plain Language SUMMaATY ......couiiiiiiiiiieeii e memm e

Summary of findings tables............oo e

1 Background ...

1.1 The problem
1.2 Pharmacologic interventions
1.3 Howthe intervention might work

1.4 Rationale and Previous Systematic Reviews

2 OB CHIVES e
2.1.1 Research qUestionS:.......ccooeviiiiieiii e mmeem e
3 Methods .

3.1 Criteria forincluding studies in the review:

3.11 TypesS Of StUAIES ... iiiiiiii e e
3.1.2 Types of partiCipantS........cccoevveiiiiiiiiiiiieiee e
3.1.3 Types ofinterventions:.......cc.ccooviiiii i e
I I A 00T g1 o = U 51 0] 3P

3.15 Types G outCOMES MEASUIES . ..ciciieeeieeiieeieeieeaeeennnns

3.2 Search methods foridentifying studies
39

3.2.1 Search strategy development............cccoeeveiiiiiniiiinnnenns

3 The Campbell Collaboration | www.campbellcollaboration.org

....................... 33

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



3.3

3.2.2 Electronic searcChes........ccccoeiiiiiiiiiiiiiiiiiiciieceeee e A0
3.2.3 Searching Other reSOUICES ... ciuiii e 40
Data collection and analysis 41
3.3.1 Selection Of STUGIES . ..uuu it 41
3.3.2 Data extraction and management..........ccciviiiiiiiiiieiiiee e 41
3.3.3 Process of implementatiQn...........coouiiiiiiiiiiiiii e 42
3.3.4 Assessment of risk of bias in included studies...........c.cc.ocevviiiiiinnnnnnn. 43
3.3.5 Measures of treatment effech........ccoooiviiiiiiiiiiii e 43
3.3.6 Stepl: Metaanalyses for each comparisan.............ccceeeeevnevnineennnn.... . 44
3.3.7 Assessment of publication bias..........cc.coiiiiiii 48
3.3.8 Step 2: Network Met@nalySiS........cocvviiiiiiiiii e emee e 48
3.3.9 Summaryoffindings table.......cc.coiiiii 49

3.3.10 Step 3: Weighted least squares regression and tpatdaway analysis 49

3.3.11 Step 4: Qualitative synthesis: Process evaluation...............c....cco..... 50
A R SUI S . i 52
4.1 Description of studies 52
4.1.1 Results ofthe searCh. ... e 52
4.1.2 Included studiesrandomized trials and CBAS............cccoeiviiieiineenneennn. 54
4.1.3 Included longterm StUdIeS......cccuiiiiiiiii e e 59
4.1.4 EXCIUAEM STUAIES ...uuiiiii i meem et ee e 6.1
4.2 RiskofBiasin Included Studies 61
4.2.1 Allocation (selection Dias)........cooo i 65
4.2.2 Blinding (performance bias and detection bias)................c...co.coooon. 65
4.2.3 Incomplete outcome data (attrition bias)..........ccccoveviiiiiiiiiiiiiieen 66
4.2.4 Selective reporting (reporting bias).........cooviiiiiiiiii e 66
4.2.5 Other potential sources bfas..........cccoovviiiiiiiiii e 66
4.2.6 Additional risk of bias domainassessed for CBAS.......c..ccovevieviieennennnl 6.7

4.3 Risk of bias for long-term studies

68

4

The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



4.4 Effects of Interventions 70
4.4.1 Causal pathway analysSiS........ccoccoiiiiiiiiii e 71
4.4.2 SecoNdary OULCOMES. .....oiuuiiii i e ee et mrmm e e e e et e ea e eaaes 99
4.4.3 Follow-up beyond period of deworming.........c.oceuveeeiiiiiiiniiinineeineeen 101
4.4.4 Externalities and spillovers analyses........ccoooviiiiiiiiici i e 101
4.4.5 SUDGroup analySeS.....cccuiiiiei i 104
4.4.6 Step 4: Weight: Interrogating causal pathway...................cooooiein 108
4.4.7 Height: interrogating causal pathway variahles................cc...cccoeeeenn. 113
4.4.8 School attendance: Interrogating causal pathway..............ccc..cceunneees 116
4.4.9 Health equity considerations...........cooveviiiiiiiiiie e e, 117

4.4.10 Other subgroup or correlation analyses reportegriipmary studies....118

4.4.11 Sensitivity ANAlYSES.....ccouiiiiiiiiiiie e 119
4.5 Process evaluation 133
4.5.1 Facilitators not supported by our analyses...........ccoooveviiiiiiieiineeennnn. 133

4.5.2 Facilitators for achieving impact on child outcomes dészd by study
authorswhich we did not test in our analySes.........ccoocoveiiieiiiiiicie s 134

4.5.3 Barriers not confirmed in our analyses...........cccoovviiiiiiiiici e 134

4.5.4 Barriers to impacts on dd outcomes, which we did not test in analyd8%

D IM P CAt O N S Lot s 136
5.1 Summary of main results 136
5.2 Overall completeness and applicability of evidace 144
5.3 Quality of the evidence 146
5.4 Potential biases in the review process 147
5.5 Agreements and disagreements with other studiear reviews 148
6 AULNOI'S CONCIUSIONS. ... e 151
6.1 Implications for policy 151
5 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



6.2 Implications for research 151
6.3 Deviations from protocol 152
7 Supportand authorship ..o e 154
7.1 Acknowledgements 154
7.2 Contribution of authors 154
7.3 Declarations of interest 156
8  Additional FigUIE S ..ot e 157
9 Additional Tables ... 165
10 REI BTN CE S i 288
10.1Background references 288
10.2Excluded studies 299
10.30ngoing studies: 304
10.4Included studies 304

10.5Studies which screened for infection, included inensitivity analyses

313
Ll AP P NI CE S ottt 315
11.1 Search strategy translations to different databases 332
11.2 Pairwise metaanalysis of Weight gain or weight forage 350

11.3 Comparison of full network to pairwise comparisonsfor weight or
weight for age, using random effects 351

11.4 Height or height for age forest plot of random effets pairwise meta-
analysis 361

6 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



11.5 Comparison of Network metaanalysis compared to metaanalysis for
Height
362

11.6 Proportion stunted, mass deworming vs. control paiwise analysis 372

11.7 Proportion stunted, Network metaanalysis compared to metaanalysis

374
11.8 Sensitivity analyses of prevalence cutoffs 375
12 Glossary of abbreviations....... ... 383
LIST OF FIGURES
Figure 1: Simple network metanalysis example...........coooviiiiiiii e 31
Figure 2: Logic model for deworming effects on dhilealth................................ 51
Figure 3: PRISMA Deworming Flow Diagram..........ccccceiiiiiiiiiiiiiei e eemeeas 52

Figure 4: Risk of bias graph: review authors' judgents about each risk of bias item
presented as percentages across all included studie...........ccooceveiiiiiiiiiinnnnnn 62

Figure 5: Risk of bias for each study (Note: ‘otH@as”was only judged for cluster
RCTs regarding uniof analySiS €rTOrS).......vuiuu i emme e e 63

Figure6: Albendazole twice per year versus control, starddzed mean difference
(SMD) of weight or weight gain, showing influenaeady sis with Koroma 1996 and
Stephenson 1989 ... e mmeee e ] 3

Figure 7: Albendazole twice per year versus contwogight (SMD), influence analysis
without Koroma 1996 and 8phenson 1989.........ccociiiiiiiiiiiiiiiee e 73

Figure 8: Evidence Network: Weight, n=29 randomis¢edls, 61,857 participants.75
Figure 9: Evidence Network: Height, n=25 random ideidls, 32,631 participants..79

Figure 10: Evidence network: Weight for height, @¥hndomised trials, 4687
O A A (o] o F= U L T PP PPRPTPPPN 82

Figure 11: Evidence network: proportion stunted,/ndomised trials, 5593
O A A (o] o F= U L T PP PPRPTPPIN 84

7 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Figure 12: Shoriterm cognitive processingnd attention, mass deworming vs.
PlACEDO. ... e e ——————— e 87

Figure 13: General intelligence, mass dewormingaotrol.............ccc.ceveeieenennnn. 88

Figure 14: Evidence network: attendance, n=7 randsed trials, 16,304 participants

Figure 15: School attendance, pairwise resullS..........cccooviiiiiiiciii e e 91

Figure 16: School attendance (differeninepercentage of attendance), pairwise meta

= = Y ] L 91
Figure 17: Math achievement 1SS .. ..co. i e e Q92
Figure 18: Language achievem ent tBSt........vvii i e 93
Figure 19: Mortality, deworming vS. CONrol.........ccooiiiiiiii e 94

Figure 20: Subgroup: school attendance accordingntethod of measurement:
unannounced Visits vS. SChool records..........coovviiiii e 108

Figure 21. Weighted least squares regression oditiehship betw een effect size on
weight gain (SMD) and worm prevalence (using highpgevalence of any worm as
the StUdY PreVvalenCE).. ... 109

Figure 22: Weighted least squares regression dadtiehship between weight (SMD)
and PreValenCe Of @SCATIS. . ouuu it ermm et et 110

Figure 23: Weighted least squares regression adtiehship between weight (SMD)
and prevalence of NOOKWOIML. ... e 111

Figure 24: Weighted least squares regression ofghiegain against impact on worms

Figure 25: Weighted least squares regression adtiehship between weight (SMD)
and prevalence of triChUTIS ... e 112

Figure 26: Weighted least squares regression ofjheeffect size (SMD) vs. baseline
WOIM PrEVAIENCE ...t ettt e e mmman 113

Figure 27: Weighted least squares regression adtiehship between height (SMD)
and PrevalenCe Of @SCAIIS. . ... e emme e 114

8 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Figure 28: Weighted least squares regression dadtiehship between height (SMD)
and prevalence of NOOKWOIML. ..o 114

Figure 29: Weighted least squares regression dditiehshipbetween height (SMD)

and prevalence of triChUTIIS ... e 115
Figure 30: Weighted least squares impact on worm.sheight gain (SMD)........... 116
Figure 31: Sensitivity analyses for weight gain............ccooooviiiiiii e, 120
Figure 32: Sensitivity analyses for height.............o 121
Figure 33: Sensitivity for attendance...........ooo i 122
Figure 34: Revised logic model, with evidence al@agsal pathways.................. 144

LIST OF TABLES

Table 1: Campbell IDCG Risk of bias for observaabatudies 68
Table 2: Risk of bias for lonterm followup of randomized trials 69
Table 3: Absolute risk reduction in Ascaris wornepalence with deworming
interventions 71
Table 4: Weight or weight for age, active intemti®ns vs. placebo in pairwise and
network metaanalysis 76
Table 5: Weight or weight for age; head to head panisons, pairwise vs. network
metaanalysis for selected comparisons 77
Table 6: Height and height for age (SMD): Compani®d pairwise and network meta
analysis for selected interventions vs. placebo 80
Table 7: Height or height for age; head to head gansons, pairwise vs. network meta
analysis for selected comparisons 81
Table 8: WHZ; comparison of pairwise to network mrahalysis: active interventions
compared to placebo 83
Table 9: Weight for height, head to head comparssqairwisevs.network meta
analysis 83
Table 10: Proportion stunted, as a relative risR]RNetwork Metaanalysis compared
to pairwise metanalysis active interventions compared to placebo 85
Table 11: Proportion stunted, relative risk (RR), mdgsvorming compared to active
treatments, NMAvs. MA, random effects for selectednparisons 86
Table 12: Longterm outcomes of mass dewoimgy 96

Table 13: Difference in change from baseline foilditen in the control groups 103
Table 14: Mass deworming with alb@éazole vs. screen and treat for weight gai27

9 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Table 15: Mass dewormings.screen and treat for pyrantel for weight 127
Table B: Mass dewormings.screen and treat for all types of STH for weight 128
Table 17: Mass dewormings.screen and treat for praziquantel or metrifonate

placebo for weight 128
Table 18: Mass deworming with albendazole vs. streed treat for height 129
Table 19: Mass dewormings.screen and treat for pyran@ year for height 129
Table 20: Mass dewormings.screen and treat for all types of STH for height 130
Table 21: Mass dewormings. screen and treat for praziquantel or metrifervat

placebo for height 130

LIST OF ADDITIONAL F IGURES

Additional Figure 1. Weight or weighof age: funnel plot for alboendazole twice per year

vs. placebo 157
Additional Figure 2: Height or height for age, fugliplot for albendazole twice per year
vs. placebo 158
Additional Figure 3: Hemoglobin, g/ dL for mass dewong vs. placebo 159
Additional Figure 4: Impact of deworming intervearis on worm prevalence (ascaris)
160
Additional Figure 5: Externalities assessed withindy (for studies where control
group weight gain in kg could be calculated or wasvided) 161

Additional Figure 6: Externalities to control groghildren, between studies for height
gain in cm (for studies which reported height gairheight gain could be calculated)

162
Additional Figure 7: Weight least squares regressibattendance vs. prevalence of
worms 163
Additional Figure 8: Weighted least squares regiassf attendance vs. weight gain (as
SMD) 163
Additional Figure 9: Weighted least squares of imtp@n worms and attendanck4
Additional Figure 10: Sensitivity on eligibility @eria: including screen and treat studies
for attendance 164

LIST OF ADDITIONAL T ABLES

Additional Table 1: Recommended mass and/or takhjebtatrol strategies for seil
transmitted helminths and schistosomiasis in sctam@l children *Modified from 2011

WHO Guidelines Table 2.2mal 2.3.........ooiii e 165
Additional Table 2: Final search strategy........ccccoveeiiiiiiiiiciii e 166
10 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Additional Table 3: Plain language to describe sikeffect and GRADE certainty of

L3V Lo =T oo = O PP PPTTPPPPPPTN 168
Additional Table 4: Data received from authors..........ccccoooviiiiiiiiin e 169
Additional Table 5: EXcluded StUdies..........cooviiiiiiiiiiiii e 172
Additional Table 6: ONgOING StUAIES .. .civi i 176
Additional Table 7: Table of included studies, peipgants and setting.................... 177

Additional Table 8: Included Studies: interventiodsiration and age of participants

Additional Table 10: Risk of bias assessment foghéil 2004..............ccooiviiiineanins 241

Additional Table 11: Cluster randomized studieghwiotes on adjustments for unit of
ANAlYSIS ISSUBS If 0N, it e 244

Additional Table 12: Weight Network Metanalysis, Consistency plot and deviance

INTOIMATION CIIEEIIA. ... ieei et et e e e eas 259
Additional Table 13: Height Network Metanalysis, Consistency plat.................. 260
Additional Table 14: Weight for height consistenmdgt............ccoovviiiiiiiiiiineies 261

Additional Table 15: Proportion stunted Network Me&tnalysis, Consistency plot 262

Additional Table 16: Long run outcomes of untreasdénlings in Kenya Primary School
Deworming Project from Ozier 2016........cccouiiiiiiiiiii e eeme e 263

Additional Table 17: GRADE evidence profile for msagevorming with albendazole
twice per year for soitransmitted helminths..............cooii e 264

Additional Table 18: GRADE Evidence profile Masswbaming for soittransmitted
helminths and ShiStOSOMIASIS. ... .c.uuiiii i 269

Additional Table 19: GRADE Evidence Table Mass deming for schistosomiasis.274

Additional Table 20: Subgroup analysis for weightdaheight for albendazole standard
VS, PIACEDO. .. e 277

11 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Additional Table 21: Subgroup analysis for weighdaheight for albendazole >2 per
VAN VS, PlACEDO. .. et ——————— 280

Additional Table 22: Subgroup analysis for schawéadance for any deworming vs.
(o] 01 1 o | PPN 281

Additional Table 23: Subgroup analysis for weightdaheight for any deworing vs.
(o0 ] 111 o | PPN 282

Additional Table 24: Weight Sensitivity Cluster &ls: Standardized Mean Difference
(SMD) for All Treatment ComparisorRandom Effects Model.............................. 285

Additional Table 25: Weight, Sensitivity accordibgimpact on worms > 50%:
Standardized Mean Difference (SMD) for All Treatmi&@omparisonsRandom Effects

/o T = 287
Additional Table 26: Revised PRESS form........ccocoiiiiiiiiii e, 324
12 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Abstract

BACKGROUND

Soil-transmitted helminthiasis and schistosomiasis, mered among the neglected
tropical diseases by the World Health Organiza{(idfH O), affectmore than a third of
the world’s population, with varying intensity affection. There is debate about the
effectiveness and cogtffectiveness of mass deworming of children asratsgy to
improve child health in endemic areas.

OBJECTIVES

The objectie of this review was to evaluate the effects of sm@asworming for saoil
transmitted helminths with or without deworming fxhistosomiasis or €o
interventions on growth, educational achievemeagngtion, school attendance, quality
of life and adverse #&ctsin children inendemic helminth areas

We also aimed to assess possible effect modifisisgupreplanned subgroup analysis
of age, sex, prevalence of worms and baseline tiotal status.

SEARCH STRATEGY

Our librarian scientist designed a searttategy that was reviewed by the Campbell
Collaboration librarian for the following 11 eleotric databaseMEDLINE, CINAHL,
LILACS, EMBASE, the Cochrane Library, Econlit, Irrteet Documents in Economics
Access Service (IDEAS), Public Affairs Informati@ervice (PAIS), Social Services
Abstracts, Global Health CABI and CAB Abstraciip to Mayl3,2015. We also
searched websites and clinicakrregisterspther systematic reviewand contacted
authors and experts in the field.

STUDY SELECTION CRIT ERIA

We included studies if they included children agédmonths to 16 years, carried out
mass deworming for sefransmitted helminths (alone or in combination wattner
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drugs or child health interventions), reported @fieur primary outcomes of growth,
school attendance, school performance, cognitiee@ssing or development, well
being, or adverse events, and included a compatatarcontrol or active comparator.
We included randomized trials, quasindomizedrials, controlled before after studies
interrupted time series and quasiperimental studies that ussthtistical methods of
analysis to match participants with npmrticipants, or statistical methods to account
for confounding and sample selection bias

DATA COLLECTION AND ANALYSIS

We sceened titles and abstracts in duplicate, as wela#full texts of those considered
eligible at level 1. We used a ptested data extraction form to collect details on
participants, interventions, outcomes, study methadd setting, and extracted dai
duplicate.

We conducted randomffectspairwise metaanalysis for all primary outcomes. If
heterogeneity was acceptalflé <75%) we conducted random effects, Bayesian
network metaanalysis to compare different drugs and combinaiohinterventiors,
using WinBugs.We assessed risk of bias with the Cochrane ridkad tool or the
Campbell International Development review grouplt@s appropriate. We assessed
GRADE certainty of evidence for each outcome ugimg GRADE Working Group
methods.

RESULTS

We analysed 65 studies with a duration frioar months tdfive years (median 12
months)with 1,092,120 children and five loatgrm studiegight to 10years after mass
dewormingprogrammae with >90,000 children. These studies were coned ot 23

low and middle income countries (L&MICsin areas where prevalence of worms
ranged from 0.fper cento 99per centinfected.Most of the studies consisted of
deworming twice per year or more frequently, withlyotwo studies deworming once
per year.Overdl risk of bias waanoderate.

Mass deworming for seilransmitted helminths compared to contrptebably has

little to no improvement in weight (09 kg, 984ClI:-0-04 to 0-235,430 participants, 11
trials), height (007 cm, 95% CIk0.1cm to 0.24 cm)6,839 participantspinetrials) or
attendance (1% higher, 95% C1% to 3% >30,000 participantseventrials)

(moderate certainty evidence). Mass dewormingstaltransmitted helminths leads to
little to no difference in proportion stuntedightper1000 fewerfrom 48 fewer to 32
more 4,286 participantdpur trials), cognition measured by shetrgrm attention |

0-23 points on 100 point scale, 95%Ql6, 0-144,078 participantghreetrials), or
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mortality (1 per 1000 fewer, 95%CI3 to 1 per 100 ; >1 million participantssixtrials)
(high certainty evidence). We found no datastvortterm quality of life and little
evidence of adverse effects. Mass deworming foistosomiasisalonemay slightly
increase weight (0-4 kg, 95%C0D-2, 1-0) andhas little to no effect on height (low
certainty evidence) and cognition (moderate cetia@vidence). Our analyses do not
supportindirectbenefits for untreated children, from being expos®treated children
in the communitylow certainty evidence)There may be increase long-term
economic productivity (1.58 hours more per weel@: -0.46 to 3.62) and school
enrolment(0.29 years, 95%Cl 0.01to 0.58), little to no effen height{0.11 cm,
95%Cl:-0.64 to 0.42) and seffeported health (0.04nits, 95%CI: 0.0 to 0.08)f mass
deworming when combined with hygieeducation, however, it is uncertain whether
these effects are due to deworming alone or hygmrbe combination (very low
certainty) We are uncertain about lortgrm effects on mé&tor English at school and
cognitive development due to very low certaintydence. Results wereongruent
across sensitivity and subgroup analyses by seyeworm prevalence, baseline
nutritional status, impact on wormigfection intensity, types afforms (ascaris,
hookworm or trichuris), risk of bias, cluster vsdividual trials,high compliance and

low attrition bias Deworming for childrerwho screened positive for schistosomiasis or

soil-transmitted helminths resulted in larger gains gighitand no difference in effect
on height, cognition or school attendance.

IMPLICATIONS FOR POL ICY AND PROGRAMMES

This independent analysis reinforces the case agaiass deworming. These findings
suggest that in addition to a reconsideration o$s@dewormig progranmes in their
current form, additional policy options need todxlored to improve child health and
nutrition in wormendemic areas. These include the needs for invggtiinterventions
to address basic determinants of worm infestateunch as poverty, living conditions,
sanitation and inequities. Decisions on public hiealpproaches in such settings need
to be taken on the basis of human rights, ethickeandencebased, sustainable cest
effective approaches. For schistosomiaigpolicy implicationis that mass
deworming may be effective at improving weight.

IMPLICATIONS FOR RES EARCH

Since all analyses of effect modification are ligtitby aggregate level data which may
hide individual level differences, we propose thaure research should assess which
subset of childremloesbenefit from mass deworming, if any, using individpatient
data metaanalysis. This analysend other work could focus omhetherit is feasible

to developa casefinding tool with clinical data that codlidentify children and settings
that wouldbenefit from treatment.
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Plain Language Summary

Mass deworming programmes have little or no efeactimost welfare outcomes
The Campbell review in brief

The effectiveness and cesffectiveness of mass dewormgi of children to improve child
health and other outcomes is debated. This indepenanalysis reinforces tloase
against mass deworminfinding little or no effect on most welfare outcome

Whatis this review about?

Soil-transmitted helminthiasis arsthistosomiasis affect more than a third of the
world’s population. There is debate about thea@ieness and cosdffectiveness of
mass deworming of children to improve child heatid other outcomes in endemic
areas.

This review evaluates the effeaibmass deworming for seifansmitted helminths on
growth, educational achievement, cognition, schedténdance, quality of life and
adverse effects in children in endemic helminthasre

W hat studies were included?

Included studies examine out mass deming for soittransmitted helminths (alone or
in combination with other drugs or child healthéngentions) forchildren aged 6
months to 16 years, and report at least one ofdh@ving outcomes: growth, school
attendance, school performance, cogmitpbrocessing or development, wbking, or
adverse events. Included study designs are randshtizals, interrupted time series
and nonexperimental studies that used statistical metrad@dsalysis to match
participants with nosparticipants, or statigcal methods to account for confounding
and sample selection bias.

Sixty-five studies are analyzed in the review, with aatreent duration from 4 months to
5 years, covering 1,092,120 children, includingfiengterm studies 8.0 years after
mass deworming programs with over 90,000 childfdrese studies were conducted in
23low and middle income countries. Most programmeisd conduct deworming
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twice per year or more frequently, with only twaidies of programmes deworming just
once per year.

Does deworming improve child health and other welfee outcomes?

Mass deworming for seiiransmitted helminths probably has little to nceeffon
weight, height, school attendance, cognition meadury shortterm attention, or
mortality. There are no datan shortterm quality of life and little evidence of adverse
effects.

Mass deworming for schistosomiasis alone may slyghtrease weight but probably
has little to no effect on height and cognition eTévidence does not support indirect
benefits foruntreated children from being exposed to treatattichn.

Onemoderatajuality long termstudyshowedan increase in economic productivity
(hours worked) and increase in educational enrafitrl® years later ahass
dewormingand hygiene promotiarBut, it is uncertain whether these effects are due to
the deworming or the combined hygiene intervention.

Findings are consistent for various groups of tbpylationby age genderworm
prevalence, baseline nutritionstiatus, compliance, impact on wormsfeiction

intensity, types of worms, risk of bias, and stwtharacteristics. Deworming for
children who screened positive for schistosomiasisoittransmitted helminths results
in larger gains in wight but no difference in effect on height, cogaitiar school
attendanceAlso, onelow to moderate guality study showed lotgrm benefit on school
enrolment of sanitation improvement combined withegning and treating people for
hookworm infection.

What are the implications of this review for policymakers and decision
makers?

This independent analysis reinforces the case agawass deworming. In addition to a
reconsideration of mass deworming programs in theirent form, additional policy
options need to be explored to improve child healll nutriion in wormendemic
areas. For schistosomiasis, policy implicationstara@ mass deworming may be
effective at improving weight.

What are the research implications of this review?

Future research should assess which subset ofrelildenefit from masdeworming
using individuallevel metaanalysis. This analysis could explore whethes feasible
to develop a casénding tool to identify children and settings whigvill benefit from
treatment.
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Summary of findings tables

Mass deworming with albendazole 400 mg twice per year compared to control for children in STH
endemic areas

Patient or population: children in STH endemic areas

Setting: L&MICs middle income countries

Intervention: mass deworming with albendazole 400 mg twice per year
Comparison: control

Outcomes Anticipated absolute effects* (95% CI) Relative | Ne of Quality of the | What it means
effect participants | evidence
Risk with control Risk with mass deworming N{IL/R NEIGIES)] (GRADE)
with albendazole 400 mg  [¢]))
twice per year
Weight gain  The mean weight gain The mean weight gain in the 35,430 @@@Q There is probably little or no
(kg) was 2.00 kg over one intervention group was 0.09 (11 RCTs) MODERATE difference in weight gain in
year kg higher (0.04 lower to 0.2 ] children who receive mass
higher) Due to in- deworming compared to
consistency children who receive control
Height gain ~ The mean height gain The mean height gain in the 6839 @@@Q There is probably little or no
(cm) was 3.7 cm over one year intervention group was 0.07 (9 RCTs) MODERATE? difference in height gain in
cm higher (from 0.1 cm Due to in- children who receive mass
lower to 0.24 cm higher) consistency deworming compared to
children who receive control
Cognitive The mean at baseline The mean cognitive 4,078 OPOPD There is little or no difference
processing:  was 78 points on 100 development in the (83RCTs) HIGH in cognitive processing in
different point scale (WISC IV intervention group was 0.23 children who receive mass
scales memory index) points on 100 point scale deworming compared to
(WISC IV memory index) children who receive control
lower (0.6 lower to 0.14
higher)
School The mean school The mean school attendance >30,000 @@@O There is little or no difference
attendance  attendance at baseline in the intervention group was (7 RCTs) MODERATE? in attendance in children who
(%) was 80 % one % higher (1 lower to 3 receive mass deworming
higher) compared to children who
receive control
Proportion 400 per 1000 392 per 1000 RR 4,286 DDD@ There islittle or no difference
stunted (352 to 432) 0.98 (4 RCTs) HIGH in proportion stunted in
(0.88 to children who receive mass
1.08) deworming compared to
children who receive control
Mortality 25 per 10004 24 per 1000 RR over one DO There islittle or no difference
(22 to 26) 0.95 million® HIGH in mortality in children who
(0.89to (6 RCTs) receive mass deworming
1.02) compared to children who
receive control
Long term Mean number of hours Mean number of hours - 5,084 @OOO We are uncertain whether
hours worked/ week in control worked was 1.58 hours (1 RCT) VERY LOWe  Mass deworming improved
worked per  group (which received more (from 0.46 fewer to ; hours worked after 10 years
week deworming an average of ~ 3.62 hours more) -
2.41 years later): 18.4 Due to sk of
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Mass deworming with albendazole 400 mg twice per year compared to control for children in STH
endemic areas

Patient or population: children in STH endemic areas

Setting: L&MICs middle income countries

Intervention: mass deworming with albendazole 400 mg twice per year
Comparison: control

Outcomes Anticipated absolute effects’ (95% Cl) Relative | Ne of Quality of the | What it means
effect participants | evidence
Risk with control Risk with mass deworming N([§7) (studies) (GRADE)
with albendazole 400 mg  [¢]))
twice per year
hours/week bias and

indirectness

*The risk in the intervention group (and its 95 % confidence interval) is based on the assumed risk in the comparison group and the relative
effect of the intervention (and its 95 % CI). CI: Confidence interval; MD: Mean difference; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect

1. Two studies were excluded due to baseline imbalance With these two studies included, the heterogeneity was very large (12 of 93%)
and the pooled effect size was 0.25 SMD (standardized mean difference), equivalent to 0.35 kg

2. Heterogeneity was high (I2 of 86%) with two studies that were excluded due to baseline imbalance. With these two studies included,
the pooled effect size was SMD of 0.18 which is equivalent to 0.44 cm

3. School attendance rated down because of inconsistency: moderate heterogeneity was explained by a subgroup analysis of on-site vs.
teacher records, but this difference could not be separated from differences in risk of bias across the same studies

4. Mortality estimate is driven by one large RCT (DEVTA 2013), which does not report the denominator for mortality, rather the mortality
is reported as number of deaths per health worker for approximately one million children aged 1-6 years in the study at any one time

5. Control group rates for child mortality from Awasthi 2013 study.

6.  Long term economic outcomes rated down by two levels for study limitations

7. Long term economic outcomes rated down for indirectness because of different cointervention in treatment arm but not control arms
(hygiene promotion)
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Mass deworming with albendazole 400 mg twice per year + Praziquantel 40 mg/kg once per year
compared to control for children in STH and schistosomiasis endemic areas

Patient or population: children in STH and schistosomiasis endemic areas

Setting: L&MICs

Intervention: mass deworming with albendazole 400 mg twice per year + praziquantel 40 mg/kg once per year
Comparison: control

Outcomes

Anticipated absolute effects’ (95% Cl)

Risk with
control

Risk with mass
deworming with
albendazole 400 mg
twice per year

Relative | Ne of
effect participants
(95% (studies)

cl)

Quality of the
evidence
(GRADE)

What it means

Weight gain The average The mean weight gain in - 438 @@OO There may be little or no
(kg) weight gain over  the intervention group was (2 RCTs) LOW 1.2 difference in weight gain in
one year without ~ 0.21 kg more (from 0.14 Due to risk of bias children who receive mass
deworming was  lower to 0.56 higher) . . deworming compared to
and imprecision . ’
1.43 kg children who receive control
Height gain The average The mean height gain in - 438 @@OO There may be little or no
(cm) height gain over  the intervention group was (2 RCTs) LOW 12 difference in height gain in
one year without  0.02 cm less (from 0.5 Due to risk of bias children who receive mass
deworming was  lower to 0.4 higher) : o deworming compared to
and imprecision . .
2.4cm children who receive control
Cognitive The mean at The mean cognitive - 4,078 fasYarYearYes) There is little or no difference
processing baseline was 78  development in the (8RCTs) HIGH in cognitive processing in
(short term points on 100 intervention group was children who receive mass
attention) point scale 0.23 points on 100 point deworming compared to
(WISC IV scale (WISC IV memory children who receive control
memory index) index) lower (0.6 lower to
0.14 higher)
School The average The mean school - 4718 @@OO There may be little or no
attendance school attendance in the (1RCT) LOWS 4 difference in attendance in
(%) attendance at intervention group was 0 % Due to risk of bias children who receive mass
baseline was 80  higher (17 % lower to 18 and imprecision deworming compared to
% % higher) children who receive control
Proportion 400 per 10008 368 per 1000 RR 263 @@OO There may be little or no
stunted (176 to 764) 0.92 (1 RCT) LOWS difference in proportion
(0.44 to Due to imprecision stunted of children who
1.91) receive mass deworming
compared to children who
receive control
Mortality 25 per 10008 24 per 1000 RR over one @@@O There is little or no difference
(22 to 26) 0.95 million MODERATE? in mortality in children who
(0.89t0 (6 RCTs) Due to indirectness receive mass deworming
1.02) compared to children who
receive control
Economic Mean hours Mean hours worked was - 5,084 @OOO We are uncertain whether
productivity, as  worked in control  1.58 hours more (from 0.46 (1 RCT) deworming improved hours

measured by
long term hours
worked

group was: 18.4
hours

lower to 3.62 hours higher)

VERY LOWs. 10
Due to risk of bias
and indirectness

worked after 10 years

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative
effect of the intervention (and its 95% Cl).
Cl: Confidence interval; MD: Mean difference; RR: Risk ratio

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of

effect
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Notes on data sources: We chose the direct comparison of albendazole +praziquantel vs. placebo for weight and height (2 studies), with the effect
size from network meta-analysis converted to kg using typical standard deviation from included studies for weight and height. For cognition, we
use our base case pooled estimate of short-term attention, since we found no difference in effect for one study of treating only children infected with
schistosomiasis in our sensitivity analyses. For all other outcomes, we consider the results of primary analyses applicable to this comparison.

Rated down for possible reporting bias because for one study, we obtained the dataset for two out of the five sites of a larger study
(Olds 1999).

Rated down for imprecision due to not meeting optimal information size

Rated down by one level for high risk of bias for allocation, concealment and blinding

Rated down by one level for imprecision

Rated down two levels for imprecision due to failure to meet optimal information size (263 children)

Control risk is average of all studies reporting stunting as an outcome.

Rated down for indirectness because no studies of albendazole + praziquantel assessed mortality.

Control group rates for child mortality from Awasthi 2013 study

Long term economic productivity rated down by two levels for study limitations

Long term economic productivity rated down for indirectness because of different cointervention in treatment arm but not control arms
(hygiene promotion)

2 ©PNO O

g
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Mass deworming with praziquantel 40 mg/kg once per year compared to control for in children in
schistosomiasis endemic areas

Patient or population: in children in schistosomiasis endemic areas
Settings: L&MICs

Intervention: mass deworming with praziquantel 40 mg/kg once per year
Comparison: control

lllustrative comparative risks* (95% CI)

Assumed risk

Control

Corresponding risk

Praziquantel 40 mg/kg
once per year

The mean

The mean weight in the

182

SIISIS)

There is probably little or

weight gain in  intervention groups was (1 study) low?! no difference in weight
the control 0.32 kg higher gain in children who
groups was (from 0.15 to 0.8 higher) receive mass deworming
1.66 kg compared to children who
receive control

height The mean The mean height in the 182 DPOO There is probably little or
height gainin intervention groups was (1 study) low? no difference in weight
the control 0.02 cm lower gain in children who
groups was (0.66 lower to 0.61 receive mass deworming
2.8cm higher) compared to children who

receive control

Cognitive See comment See comment Not - See not measured

processing estimable comment

School See comment See comment Not - See not measured

attendance estimable comment

Proportion See comment See comment Not - See not measured

stunted - not estimable comment

measured

Mortality - not See comment See comment Not - See not measured

measured estimable comment

Years of The average ~ The mean number of Not > 80,000 POOO We are uncertain whether

education number of years in school in the estimable (1 study) very low? mass deworming

10 years years in school intervention group was improved the number of

follow-up at baseline was 0.6 years higher (0.17 years of education after

8.13 years

lower to 1.11 higher)

10 years

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The

corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is
likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Rated down for imprecision and risk of bias
2 Observational study rated down for study limitations, assessed as moderate risk of bias using IDCG tool
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1 Background

1.1 THE PROBLEM

The burden of disease of seflansmitted helminths and schistoseswas estimated at
almostthreemillion disability adjusted life year@ALYs) globally in 2004 according

to the World Health Organization’s (WHO) Global Bien of Diseasé2004). The
neglected tropical diseases of soinsmitted helminthiasis and schistosomiasis affec
more than a third of the world’s population
(http://www.who.int/neglected_diseases/diseases).eftiese infections rarely cause
death, and therefore the burden is predominantg/tunorbidity. Infections by
worms affect the nutritional status of childrenabgh various mechanisms, such as
feeding on host tissue and interfering with absorptadmutrients(Hall, Hewitt et al
2008). These mechanisms lead to anaemia and related mitrient deficiencies which
may contribute to impaired growth, cause fatigud @nnder school attendan@ép

2001 Jamison, Bremaet al 2006. Reduced school attendance at early ages has major

implications throughout the life course and can @dp upornabour market outcomes
maintaining cycles of poverty and worsening he&ltjuity gapgSianesi and Van
Reenen 2008

The four species of seiransmitted worms most commonly associated with
malnutrition and disease in children afescaris lumbricoidegroundworm) Trichuris
trichura (whipworm),Ancylostoma duodenandNecator americanughookworms).
These worms cause infection through ingestion gdgom contaminated soiiood
(e.g. vegetables) or water active penetration of thekin by larvae in soil. All four of
these parasites are found in areas where therparesanitation practices and are
often linked to areas of povertlfactors associated with worm infections are poor
hygiene practices, poor sanitation and lack of si{Bethony, Brookeet al 2006.

Schistsomiasis (also known as Bilharzia) is a diseast aéfffacts over 200 million
people, with over 9Ber centof infections in Africa(Schur, Hurlimanret al 201).
Schistosmiasis is caused by trematodes (parasitic wormsnsonly called blood

flukes). These worms cause infection when larvaekased by fresh water snails,
penetrate thekin of the host during contact with infested water.d.goittransmitted
helminths, sctdtosomiasis is found in areas with poor sanitatiod poor access to safe
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http://www.who.int/neglected_diseases/diseases/en/

drinking water. It is also prevalent in areas wh#rere are bodies of fresh water, which
is the habitat of the intermediate host, the sridikre are five species of
schistosomiasis thamfect humansSchistosoma mansoni, Schistosoma japonicum,
Schistosoma mekongi, Schistosoma intercalafwirnich cause intestinal
schistosomiasis) an8chistosoma haematobiugwhich causes urinary
schistosomiasis). Schistosomiasis was previousiygt to occur mainly in scho@lge
children and above because younger children weszlikely to be swimming in water
bodies, but recent epidemiological monitoring dsitaw that infants and prescheol
aged children are also at risk of the dise@ethard, Sous&igueiredoet al. 201).
Schistosome infectiors hypothesized to caus®n deficiency anaemia, growth stunting
and cognitive impairment, which lead to reducedasdlattendanceand this
hypothesized effect may be mediated by the burdemfection as well as other factors
(Engels and Savioli 2009

1.2 PHARMACOLOGICINTERYV ENTIONS

To combat the burden of helminths, the World He&tlganizatiorecommends
concurrent deworming for seffansmitted helminths and schistosomiasis in endemi
areas, combined with improved sanitation and headthhcation to sustain the effect of
deworming and reduce reinfection ra{¥gorld Health Organization 2011)
Pharmacologicherapy may be applied by: 1) mass drug adminiginatto whole
communities, 2) targetegharmacologic treatmemif high risk populations (e.g.
schoolchildren), or 3) selective pharmacologic tneantof infected individual{WHO
201). Deworming of children has been described as tbstrmosteffective stratgy for
improving educational attendanceli&MICs (Evans and Ghosh 200.8n the last 10
years, the effects of deworming have been suggdstéeé improved by synergistic
effects wth other interventions such as hygiene promotioon ior vitamin A
supplementation andf feeding programme§anumihardjo, Permaesét al 2004
Gopaldas 2003Nga, Winichagooret al 2009 Haque, Ahmedet al 2010, Sufiyan,
Sabituet al. 201).

The treatments for deworming are inexpensive, amchhbse of the safety of the drygs
no medical stafarerequired for administration. Generic forms of ald@azole and
mebendazolewhich are most commonly used to treat godnsmitted helminths, and
praziquantelwhich is used to treat schistosomiasis, cost lbasnt$0.02 USD per dose
and have been donated to endemic regions sinc#®@’s from respective drug
companiegIFPMA 2012. Either albendazole or mebendazole baradministered
together with praziquantel. Accordingto the WRRQ11guidelines on deworming,
chemopreventive therapy for salansmitted helminths with albendazole or
mebendazole should be administered once a year where prevalence rates are >20%, and
twice a year where prevalence rates are >50 per cent{World Health Organization 20)L1
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Schistosomiasis chemoprevention with prazgtel is dependent on the prevalence of
infection inschootagedchildren, with treatment being yearly in higlsk communities
(prevalence > 50 %), once every two years in medium risk communities (prevalence >

10 % but < 50%) andwice during primary schaling agein low risk communities
(prevalence <10 %World Health 200®. This frequency of treatment is to prevent re
infection and maintain low worm burden prersons treated.

These drugsreeffective in reducing worm loads in scheaded childrerover time
periods of less than omeonth(Keiser 2008) but reinfection occurs in worm endemic
settings The anthelminthic action of praziquantel is not dedant on the location of
the parasites within the body. The drug enhancés iz meability, which leads to an
influx of Ca?*and spastic pralysis in schistosomes. When damage is sufficierthe
syncytial tegument, the resulting influx of Cavill disrupt any processes using this ion,
which results in parasite deatfHarder, Andrewst al. 1987. Praziguantelis not
effectiveagainst so#transmitted helminths due to differences in morphology.
Albendazole and mebendazole are effective in tnegitifections caused by soil
transmitted helminths. These drugs interrupt mighatle polymerisation, by binding
to parasite'$-tubulinin the mitochondria of the worms, leading to thethes of adult
worms in the hosfLacey 1990. Serious adverse effecisach as allergic reactions agc
in less tharonein 1000 treatmentdMost adverse effecter anthéminthics against
either STH or schistosomiasase mild and short lived, and occur mainly in those
infected, which implies that these symptoms aresutft of the worms dying. The effesc
include abdominal pain, headache and nausea.

The issue of potential drug resistartoeantihelminthic treatmerntasreceived greater
attentionin more recent year@otez, Molyneuwet al 2007, yetthe evidence remains
inconclusive with few studies examining the effects amomgman populations
(Vercruysse, Behnket al. 201). Drug resistance is defined by WHO (1996) when egg
reduction rates are less than @ centfor ascaris and less than p@r cenffor
trichuris postalbendazole treatmemowever this is dén difficult to measure
(Liabsuetrakul, Chaikongkeét al 2009. Giventhe current uncertainty around the
longerterm implications of mass preventive chemotheradipig, necessary to ensure
ongoing surveillance of worm prevalence and reitifecrates alongside treatment
programmse. Other authors suggest focusing on studiesssesavailability of
treatmentHarhay, Hortoret al. 2010. Others urgeéhatthere is a need for
interventions that target behaviouchlange and infrastructure such as hygiene,
education and sanitatigqdia, Melvilleet al. 2012.

1.2.1Concurrentinterventions

In addition to deworming, the WHO and World Barils well as several other
international organizations, such as the Wdfbod Programme and Deworm the
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World, propose providing feeding or micronutriefigsich as vitamin A, iron or multiple
micronutrient supplement&) conjunction with deworming (e.g.
http://www.povertyactionlab.org/ scaleps/schocbaseddeworming. The World

Bank recommends deworming as parsofiool health strategies.

Some international organizations that provide aidiéveloping countries such as
UNICEF are increasingly taking an integrated apgtoto providing deworming in
combination with other preventive strategies suslvitamin A, insecticide treated
bednets andnmunisation. These integrated approaches may produce ecorsorhie
scale in providing multiple intemntions together and increase attendance to thegli
or health days because parents value the numbeterfrentions.

1.3 HOW THE INTERVENTION MIGHT WORK

Becauseéhis systematic review involvemulti-component interventions, we developed a

logic model toelucidate the causal chain from worm infection tdnitional status and
educational effects, how deworming in combinatiothvwother strategies intervene in
these causal pathways, and which factors are ingmarinh moderating these effects
(Figure2) (Anderson 2011)This logic model demonstrates generic relationships
However, different worms have specific effects tivareinvestigated in the
interpretation of results. For example, hookwomde¢ator americanuand
Ancylostoma duodenglés the only wem expected to cause iron deficiency anaemia.

Deworming treatment, which involves chemopreventiverapy for so#transmitted
helminths or schistosomiasis, depending on enddwmisiadministered directly to the
child. Based on reanalysis of the Migue2004 study, there idebate about whether
there arespill-over effecs of decreased worm burden among untreated childneh a
their household membergho are exposed to treated children (Aiken 20 1EkHli
2015) Ifthere are spillover effects, this may prompt govments to implement mass
deworming of children as a public good since thgsiover benefits may improve the
health of other children and adults not reachedh®programmegAhuja 2015).0ne of
the reasons that mass deworming of children is agdtad is that screening for infection
and treating infected children is prohibitively expsive, costing at least six times the
cost of deworming itself, because it requires aillen of stool samples, repeat visits
and laboratory testing with the Kattatz method (Ahuja 2015)Costeffectiveness
analysis for mass deworming should also considenemies of scale (Turnet al.
2016).

Hygieneeducation angromotionandsanitationprogramms are designed to reduce
thelikelihood of reinfectionby reduchg worm burden in water and surrounding soil,
thus reducing the exposure of children to wormbanh water and sailThus, hygiene
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http://www.povertyactionlab.org/%20scale-ups/school-based-deworming

education and sanitation interventions are hypadteeisto increase the duration of
effect, and may also increase the effeige in the long term.

Micronutrient supplementation, including vitamin idgn or multiple micronutrients
(which may also includélic acid,iodine, vitamin B1, vitamin B2, vitamin B6,vitamin
B12, vitamin C, copper, niacin, zinc and seleniu(fAdiis 2003)aim to reduce anaemia
or improve nutrient absorption and therefore nudnial statusThese nutritional co
interventions are hypothesized to have synergeftects. For example, feeding
programmae such as schoolfeeding or micronutrient suppleragom may correct
nutritional deficiencies hypothesized to be causgavbrms.

Mediating factors affecting the causal pathwayirdg poverty, undenutrition,
hygiene, sanitation, prevalence and intensity td¢tion and cenfections. With
succeshil implementation and uptake of interventions amdnterventions, intended
effects are expected in improved wbking, growth, cognitive development, and
educational performance. Overall, deworming progmaimg has the potential to
improve health equitipy benefiting the poorest individuals who are aagest risk for
exposure to worms (e.g. through poor sanitatiorg arost vulnerable to infection (e.g.
due to poor nutritional status).

ManySTH and schistosomiasedemic areas now have deworming dragailable in
health facilities and local shopfer treatment of children with symptoms. The
availability of deworming drugs at local shops eatiaccording to geographic setting
and time. For example, Miguel 2007 reported thatarening drugs were notvailable
over the counter for purchase in the study ared&imya in 1999 (i.e. none of 64 shops
had alebdazole, praziquantel or mebendazole) asgdthean $er cent of children were
dewormed prior to thprogramme In contrast, Alderman 2006 reported thatB
centof control group children had been dewormed byttiparents using locally
available deworming drugs. The availability of dawing for the control group is a
confounder that needs to be considered.

1.4 RATIONALE AND PREVIOUS SYSTEMATIC REVIEW S

A Cochrane Collaboration systematic review on dawimrg for soittransmitted
helminthswhich has been updated six times since its firdiligation in 2000, with the
most recent update in 2015 (TayBobinson 2015)ound that regular treatment of
children in endemic areas may have a small effect oglwejain, probably have no
effect on height gain, cognition, school achievememortality and have uncertain
effects on school attendan¢&aylor-Robinson 2015)This Cochrane review has been
criticizedin the literature for four main reasons. Firsttydid not address the
possibility of treatment externalities or spaVer effects for individuals that do not
receive treatment (both targeted individuals anddehold membersyhomay
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experience a radkction in infection and reinfection rates becaustheir exposure to
treated individuals in the same community or scH8oindy, Kremeret al 2009.
Secondly, the lack of effect on cognitive outcomws notinterpreted in the context of
povety, health status and the learning environmentiaese studies. Thirdly, effects on
school attendancogid not considethe validity of school attendance records (usethim
studies included in the TayldRobinson review) compared to ite checkgBundy,
Kremeret al 2009. Fourthly, this Cochrane review excluded trialsofl-transmitted
helminth treatment combined with other intervensamless these interventions were
also given in the comparison group. Thus, it doesassess the effects of concurrent
schistosomiasis deworming in endemic areas as reatemied in the WHO guidelines,
nor does it assess the effectadfuvant interventions, such as nutritional, satidta or
hygiene interventionéEngels and Savioli 2009 The 2012and 20 15updates of this
Cochrane reviewererevised toconsidersome dthese comments. For example, they
obtained datérom thestudy by Miguel and KremgMiguel 2004)thatallowed the
inclusion of this study despite the presence ogmaantel in some treatment schools
where schistosomiasis was endemlidhe updated réew considers the evidence from
the replication of the Miguel 2004 study by Aikenal (Aiken 2015) which reassessed
the evidence regarding the size of externalitigsliever effects). However, because of
the focus on the singlgpe of drugfor soil-transmittedchelminthsthis reviewdoes not
includetreatment groupwherecointervention withpraziquantefor schistosomiasier
any other cointerventiowas included ironly one of the treatment arms

A second reviewHall, Hewitt et al. 2008 assessed the effescof soittransmitted
helminth treatment (albendazole, mebendazole, pylar piperazone) alone on
weight, height, midupper arm circumference, skinfold thickness andnhaglobin.
Authors found statistically significant improvemerin growth measurements but not
in haemoglobin levels, when compared with contr@lups; no ceinterventions were
taken into consideration. Athird revig@mith and Brooker 20J0found that

concurrent treatment for both sarlansmitted helminths and schistosomiasis was more

effective at reducing anaemia than albendazoleegloowever this review did not
assess the interventions’impact on growth or etional performance.

Thus, thee is no systematic review which assesses the iingfabe WHO guideline
(WHO 2011)of deworming for both soitransmitted helminths and schistosomiasis on
school attendance, growth, wdlking and adverse effects, nor the effects of covimig
with nutrition, hygieneor sanitation interventions.

This systematic reviewas designed tbuild upon previous systematic reviews
conducted on soifransmitted helmintimassdeworminginterventions and addressn
concerns raised aboofthe Cochrane reviewhus,this systematic review aimed to
take into account: 1) reinfection; 2) the influeradgoor learning environments on
cognition; 3) combinations with emterventions of hygiene, micronutrients and other
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drugs; 4) longterm effects; 5) indiredspillover) effects on untreated children across
studies; 6) role of baseline nutritional statusdifiition of average effects because of
uninfected children in studies; 8) possibility dffdrent effects by worm type; 9) quality
of school attendance measures; dfjithat only heavily infected children are affette
by worms.

We assesd: 1) the effects of deworminghildrenfor soil-transmitted helminths
schistosomiasisr both according to prevalence) as well as synergidteces of co
interventions (such amicronutrients, feeding, and hygiene and/or saratat
interventions) 2) treatment externalitiesill-over effects) for untreated children
living in endemic areas (see abovg);the effects on school attendance and
participation in light of validity édifferent measures of attendance, andhk effects
on cognition, taking into account the learning énaiment, contextualized in areas of
poverty and undernutritiai.ong-term effects on weighteight educationand labour
market outcomewiill be taken into account by including nerandomised studies. We
also assessl effects on HIV, tuberculosis and malaria as secopdatcomes since the
WHO Partners for Parasite Control hypothesize thiat, malaria and tuberculosis
outcomes are influenced by dewang (WHO 201). These latter outcomesgereonly
included when studis reporting effects on nutrition or education repdthem.

In order to assess the effects of multiple compdneomplex interventions, we
conduceda systematic review anmetworkmetaanalysis.A network metaanalysis,
also known as a mixed treatmeramparison, is an extension of standard matalysis
methods to synthesize two or more interventionsigafi 2015 Campbell methods
series; Salanti 2008). #&llowsthe comparison of treatments that have not been
compared directly in studies by usiimglirect comparisons. In the simplest setting,
suppose we have three drugs Band C), with drug A compared directly with drug C
and drug B compared directly to drug C; we camthssess the indirect comparisoh
drug Ato drug B, using drug C as a common comparaEach drug is considered a
“node” in the network. The solid lines between treigs represent direct effects
(assessed in a study) and dashed lines represeinéa effects (with no known study
assessing the effect) as shown in Figliré “closed loop”is a set of direct comparisons
which joins more than 2 nodes, based on more thmemtaal. This provides for the
assessment of the consistency of the direct aniléntdevidence in the networkn the

case of mass deworming, a numloéstudies have used different frequencies andgype

of deworming with or without other interventionscbuas iron, vitamin A or food or
other drugs, thus creating closed loops. Thusgth@ence related to mass deworming
was considered suitable for a network matealysis approach.
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Figure 1. Simple network metaanalysis example

*Note: “Closed loops are more than two arms joined bredicomparisons (e.g-B-
C).

The credibility of the effect estimates of the netwdepends on two assumptions: 1)
that effects are transitive, and 2) there is camsisy. Transitivity is the assumption
that if the effect of Avs. Cis greater than tlieet of Bvs. Cthen Ais greater than B.
Transitivity requires a common anchor intervent{@ammost cases, placebo) and
balance of the distribution of effemodifiers across the different treatment
comparisons. Transitivity is difficult to test i@ effect modifiers may not all be known
or reported. However, transitivity can be judgehceptually by assessing whether
potential effect modifiers differ aoss comparisons, whether the anchor node is similar
and whether interventions are equally randomizdini@lying people can be
randomized to any of the interventions). Consistemeans that there is agreement
between direct effects (where two intervemis have been compared directly in a trial)
and indirect effects (where two interventions hawt been compared in a trial).
Consistency can be empirically checked using déffdarmodel diagnostics, as well as
comparing direct and indirect estimates, where tarhavailable from closed loops
(Jansen 2013; Campbell methods series; Salanti ROPBesence of consistency is
evidence of transitivity, and conversely, if thése lack of consistency, transitivity
cannot be assumed.

The advantage of the migle treatment comparisons approach is that itvedtol) the
assessment of heterogeneity due to multiple comptmef a complex intervention
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(Salanti, Higginsetal. 2008 Welton, Coopeet al 2008 (i.e. hygiene education,
sanitation, micronutrients, feedipgogramme and type of deworming); 2)
identification of areas in the network where evideris limited €.g. there are likely to
be fewer studies of schistosomiasis control becaghéstosomiasis is endemic in fewer
regions, mainly Africa and SoutBast Asia) and 3) metgegression in a mixed
treatment comparison systematic review allows nomma plete consieration of
covariates (such as nutritional status and intgnitvorm infection). By taking these
factors into consideration, we assedwhether there are additive synergistic effects
of deworming and other programmes such as schedlifg, micrmutrient
supplements and hygiene promotion, as well as agsgshe effects on other outcomes
such as HIV, tuberculosis and malaria burd@forld Health 2005.

Studies including micronutrient emterventions, such as iron, vitamin A, or multiple
micronutrientsupplementation or fortificatior{fincluding the aforementioned
micronutrients plus folic acid, iodine, vitamin @tamin B1,vitamin B2,vitamin B6,
vitamin B12, niacin,copper zinc,and seleniumjFriis, Mwanikiet al 2003 De-Reqil,
Suchdewt al 201) weregrouped according to type of interventiand tested for
heterogeneitglue to differential effects on nutritional statuissshown in Bandhu 2003
(Bandhu, Shankaet al. 2003, Donnenet al 1998(Donnen, Brasseuwst al 1998, and
Hall 2005(Hall 2007).

We consider the inclusion of schistosomiasis treaitrio be a crucial component to
this systematic review, since the previous Cochnavéeew of deworming excluded
schistosomiasis treatment unless given tdhbgroups. Schistosomes commonly cause
anaemia décting growth, development and functional disagi(King, Dickmanetal.
2005, and prevalence rates overlap with godnsmitted helminth endemic areas
(Utzinger and Keiser 2004Treatment of children inféed with schistosomiasisas
associated with improvecbgnitive test scoref®er some domains in an observational
study with no control groupEzeamama, Mc@&rveyet al 2012. Thus, our review
assesses the effects of th@wormingstrategy recommended by th\éH O, which
includespharmacologic therapyith praziquantel for schistosomiasis where prenaé
of schistosomiasis is greater than 10%.

Two other unque characteristics of this systematéview are: 1) the inclusion of quasi
experimentastudies to capture lonterm effects on growth and education as well as
providing additional data on treatment externaitietreatment and control arms are
conduaded in different communitiesnd 2) the assessmenfttreatmenexternalities by
comparing effects in cluster allocated studies¢sioluster allocated studies should
have lesspill-overeffects if the treated and control children arelifierent
communities).
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2 Objectives

The objective of this review wéas evaluate the effects ofiassdeworming for soH
transmitted helminthschistosomiasisr both(depending on endemicity)
conjunction with other conterventions (such as hygiene promotion, scheetling and
micronutrients) in childrensix months to 16 years) ib&MICs on growth, educational
status, cognition, welbeing and adverse effects.

We assesdthe evidence base for deworming as a complex irtetion that takes into
consideration context, synergistic effects, treatiexternalities and the internal
validity of educational status evaluations.

2.1.1Research questions:

Definitive evidence on the effects of dewormingcombination with other interventions
such as feeding, nutritional supplente and hygiene promotion on educational and
health outcomes is critical for those who make giecis about funding these
programms.

1. What is the effect of dewormirgr soil-transmitted helminthschistosomiasis or
both according to endemicitpmpaed to placebo (or control) in childremixmonths
to 16 years) inL&MICs on growth, educational status, cognition, wedling and adverse
effects?

2. What is the effect of deworming for seflansmitted helminths onlyr
schistosomiasis onlgompared tdhe combination approach of deworming for both
schistosomiasis ansbil-transmittechelminths in children §ixmonths to 16 years)
where both are endemiic L&MICs on growth, educational status, cognition, wadling
and adverse effects?

3. What is the déct ofdeworming combined withygiene education, sanitation,
micronutrients or feedingrogramme compared tplacebo (or control)n children
(sixmonths to 16 years) in&MICs, educational status, cognition, wélking and
adverse effects?
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4. What fators, either confoundin¢such as poverty)r effect modifiers (such as worm
endemicity,infection intensitybaseline nutritional status, child age and sex, syt
over effects)contribute to heterogeneity of effect?
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3 Methods

This review is based onpublished Campbell reviewrotocol (Welch2013).

3.1 CRITERIA FOR INCLUDI NG STUDIES IN THE REVIEW:

3.1.1Types of studies

We included randomised controlled trials, quesndomized and controlled clinical
trials, which could be randomised at the individaaktluser level.

We included quasexperimental studies such as controlled beforeaitetr (CBA)
studies and interrupted time series (with at lehstetime points before and after the
intervention, with or without a control group), amti, casecontrol and cosssectional
studies. Comparison groups for these study dedigiusto use statistical methods of
analysis to match participants with ngmrticipants, or statistical methods to account
for confounding and sample selection bias. Metheofdsnalysis to mech participants
and nonparticipants include regression discontinuity, peopity score matching
(PSM) and covariate matching. Methods of analysisdntrol for confounding and
selection bias include multivariate regression gsialusing differencén-differences
(DID) estimation and instrumental variables (IV}iesation based on “natural
experiments”. Comparative studies with only postaswerementvereincluded,
provided they usdtone or more of these techniques.

We decided to include quaskperimenal studies in addition to RCTs because these
study designs are more likely to be able to askaagsterm effects such as cognition,
labour market outcomes and school attendance.

Studies were not excluded based on date, languapeldication status. Weid not
exclude studieshat used the above desighssed on risk of bias.

3.1.2 Types of participants

e Children fromsixmonths to 16 years of age in worm endemic aied£&MICs
(LMICs) as defined by the World Ban#t risk of infection fromAscaris
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lum bricoides(roundworm) Trichuris trichura(whipworm),Ancylostoma
duodenaleandNecator americanughookworms) or schistosomiasis.

3.1.3 Types ofinterventions:

e Mass drug administration or targeted chemoprevenwaich followedthe
WHO guidelines fottreatingsoil-transmitted helminths and schistosomiasis
according to prevalence (s€able 20.Theprogramme couldhave been
administered in any location, such as schools,thdakilities, community
centres or through community outreach

e Any of thefollowing commonlyused drugs for sailransmitted helminther
schistosomiasis: albendazole, mebendazole, iverimgeyrantel and levamisole
and praziquantel in the appropriate dose; or, tbreo pharmacologic
treatmentgsuch as metrifonate, thiabendazole® includel any licensed
drugs, at the appropriate dose levels;

e May also include cointerventions of hygiene promatand education,
sanitation improvement®.g. water treatmentjnicronutrients (e.g. vitamin A,
iron or multiple micronutrientsuch as iron, folic acidodine, vitamin C,
vitamin B1, B2, B6, B12, niacin, coppezincand seleniumor feeding
programms.

We includal all studieswith an arm ofmassdewormingaccording to WHO guidelines
for soil-transmitted helminthwith or without treatment foschistosmiasis (or both)
and me other inclusion criteriaWe assesed endemicity of schistosomand soil
transmitted helminths as reported by the authorseferred to a separate publication
about prevalence of helminths in the region ofshiedy If endemidty was not
reported, we contaetithe authorsWe also referedto maps of schistosomiasis and
soil-transmitted helmintiasisprevalence (e.g. Global Atlas of Helminth Infectson
http://www.thiswormyworld.org). We classidfied the frequency of deworming
according to the number of treatgments in a peobidme for example studies with
deworming twice a year included stujdies with orose in 6 months as well as two
doses in a year.

We conducted sensitivity analysis to assess the effegaftransmitted helminth
deworming in regions of low (less than g@r cen}, moderate (180 per cen} or high
(greater than 3@er cen} schistosomiasis prevalenclnterventions omicronutrient
supplementationfeeding, hygiene or sanitation compared to placebblvélexcluded
unless they are combined with or compared with deming treatment which matches
the WHO guidelines.

36 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


http://www.thiswormyworld.org/

The helminth species targeted in this reviewAsearis lum bricoidegroundworm)
Trichuris trichura (whipworm),Ancylostoma duodenadndNecator americanus
(hookworms) and schistosom#hose most commonly associated with malnutrition
and greatest disease burden among children in weardemic areaAlbonico, Allenet
al. 2008. We excludd other soiltransmitted helminths (Strongyloides, lymphatic
filariasis and onchocerciasis) because differeaatment regimens are required or
insufficient empircal evidence exists around prevalence, burdenatdpted control

strategies. The included worms are consistent witdse addressed in the current WHO

guidelines on helminth control in scheaged childre WHO 201). Other helminth
diseases, such &snphatic filariasis and onchocerciasiereexcluded; these use
overlapping drug regimens bare covered in separate guidelines
(http://www.who.int/lymphaticfilariasis/resources/.en

http://www.who.inf apoc/publications/er)/due to norschootbased control
approachesStrongyloidiasis wasxcluded since it is less responsive to albendaaole
mebendazole and lacks any formal public healthtetha
(http://www.who.int/neglected_diseass/diseases/ gjytmdiasis/ en/ Given the
independent research efforts and protocols forvidréety of worm types, we recognize
the importance of ensuring that-ealministration of helminthreatment is taken into
consideration for analyzing the epidemiology oflgoansmitted helminthiasis and

duplication of administrative efforts minimisedto improve effective resource usage.

This systematic review focuses on mass drug adnrati®n of childrenor targeted
dewormingin schoolssince the selective treatment of only infected wndiials is not
widely used due to the cost of screening tests.eWdudal studies where children we
screened for infection, and only infected childveere reated.We investigated the
influence of this decision in a sensitiviayalysisof this eligibility criterion.

3.1.4 Comparisons:

We accepedstudies thatise one of the following three types of comparisons

a) comparison that singles out the effect of thteivention of interest.g. all co-
interventions are provided to both intervention amdtrol group; and a control or
placebo group is used as a comparison to the aictieevention);

b) a placebo or “do nothing” control group; or

c) studies with a@ntrol group that receives an active interventidmich is not given to
the intervention group.

Comparison groupsouldbeseparate individuals, either using equivalent godpsign
(RCTs, RDDs) or nofequivalent groups using statistical methods to ¢éigearoups

37 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


http://www.who.int/lymphaticfilariasis/resources/en
http://www.who.int/apoc/publications/en/
http://www.who.int/neglected_diseass/diseases/strongyloidiasis/en/

For CBAs, a parallel control group was requiredr Fterrupted time series, we
required three time points before the interventsna comparison group to three time
points after.

For studies with a factorial design, we dsdl available dad to populate the network
metaanalysis.

3.1.5 Types ofoutcomesmeasures

Primary outcomes:

Anthropometry: weight, height, stunting, wastingderweight, malnutrition,
body mass index, midpper arm circumference, or skin fold thickness

Educational statuschool attendance, days absent, dropout ratespqpeain ce
on test score.g. math and reading)

Cognition: memory, concentration, language develeptror concept formation
(e.g. fluency, intelligence tests)

Well-being: physical (energy, fatigue or fiteelevels), emotional or social
functioning; patient satisfaction; quality adjustiéd years (QALYs) or disability
adjusted life years (DALYs)

Adverse eventdue to interventionse.g.diarrhoea, vomiting or nausea

Secondary outcomes:

Intermediate outames

Micronutrient statusi.e.vitamin A, iron, folic acid, vitamin B12
Haematologyi.e.haemoglobin, plasma ferritin, transferrin, zinc;ue@ retinol
Co-morbidities: malaria, HIV, tuberculosis, or numhdrecent infections.
STH and schistosomakevaknceandintensities

Helminthrelated morbidities: anaemia, granuloma, intestbilaéding, loss of
appetitediarrhoeadysentery, intestinal obstruction

Other relevant intermediate outcomes relating taltheor educational
outcomes: e.g. sanitation, hggie (e.g. measures of pathogen content in
drinking water or on hands)

Other outcomes
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e Costs and resource use
e Measures of health equity (e.g. concentration index
e Labour market outcomes (e.g. participation ratesges)

Studieshad toassess at least onetbk primary outcomes to be included for this review
Secondary outcomesererecorded only if at least one of the primary outesmvas also
measured. Outcomegererecordedbased on validated scales and calculated using
standardized mean difference. Welexied studies which measudghe outcomes of
worm burden or worm prevalence alone since thisolsdemonstrated to be associated
with health or educational écomes. Minimum reporting time vgdour monthssince

we feltbased on clinical expertighat cranges in the primary outcomesgybwth,
educational status and cognition require at lestamount of time to materialize.

All time pointswererecorded howeverwe usel data reportedlosest tdl2 monthsas
the primary analysis, where possible, besathis amount of time is deemed sufficient
for growth, education and cognition changglso, the Cochrane review showed that
study duration had no influence on weight gainngsnetaregression (Taylor
Robinson 2015) The time period for which the outecne wa measuretiad tobe the
same in both groups given the effects of climatg.(eainy season).

3.2 SEARCH METHODS FOR IDENTIFYING STUDIES

3.2.1 Search strategy development

We developed a comprehensive search strategy wppasrt from an information
scientig (JM) for electronic databases and grey literatswarces such as organizations
active in deworming. The draft search strategy umeat review with PRES&eer
ReviewedElectronic Search Strategies) (Sampson 2009)dhn Eyers, information
scientist othe Campbell International Development Group, apdrapriate changes
were maddAppendicesA andB) to produce thdinalised search strategy.

We identified relevant studies to inform the seasttategy development: four
randomisedcontrolled trials anadne crosssectional study that used propensity score
matching(Azomahou, Dialleet al 2012 that compare deworming combined with other
interventions such as hygiene educatidaylor, Jinabhaét al 2001, feedihg
(Azomahou, Diallcet al 2012 or micronutrientsupplementatioriBiovin and Giordani
1993 Jinabhai, Tayloet al 2001 Friis, Mwanikiet al 2003 to placdo or active
comparison groups
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3.2.2 Electronic searches

The search includkthe following health and nchealth electronic databases:
MEDLINE, CINAHL, LILACS, EMBASE, the Cochrane Librg, Econlit, Internet
Documents in Economics Access Service (IDEAS), Rusdfiairs Information Service
(PAIS), Social Services Abstracts, Global HealthBCAnd CAB Abstracts. Grey
literature databasegerealso included (e.g. thesis dissertations, System fo
Information on Grg Literature in Europe (SIGLE¢nds in 2005).

We also searadwebsites of relevant organizations (UNICEF, Sawe @hildren,
Deworm the World, WHO, the World Bank, World FoBdogrammelnternational
Food Policy Research Institute (IFPRI) and Red €rbglen Keller International,
Micronutrient Initiative, Global Alliance for Impned Nutrition (GAIN), Schools &
Health: Health Nutrition, HIV and AIDS).

Other sources of reports and npablished materiaveresearched:

e AFROLIB Databasdhttp://afrolib.afro.who.int/ cgi
bin/wxis.exe/iah/?Isis3@pt=iah/iah.xic&lang=I&ase=afrolip

o 3ie Database of Impact Evaluations
(http://www.3ieimpact.org/database of impact_evailuras.htm)

e BLDS British Library for Devedpment Studieshtp://blds.ids.ac.uky

e ELDIS (http://www.eldis.org)

e [International Clinical Trials Reqistry PlatforaSearch Portal
http://www.who.int/trialsearch/

e East View Information Service Online Databases
(httfp://online.eastview.com/index.j3p- China, Russia and Soviet Union

e Index Medicus for the Western Pacific (WPRIM)
(http://wprim.wpro.who.int/ SerchBasic.php

e South African Medical Database (SAMEttp://www.mrc.ac.za/ SamedSearch/

We screerdthe references of included studies and conddatSCOPUS search to
identify any studies which citeincluded studies, according to the Peer Review of
Electronic Search Strategies’ PRESS recommendationdeveloping search strategies
(Sampson, McGowaatal. 2008).

3.2.3 Searching otherresources

We usd reference lists from previous systematic reviegeducted within the last ten
years to identify potentiallyrelevant, individual studieand assessithem based on the
outlined eligibility criteria We al® screened the reference lists of included studies.
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3.3 DATA COLLECTION AND ANALYSIS

3.3.1 Selection of studies

Two reviewers independently scresmttitles and abstracts based on the following
questions: a) does the intervention include phamitoagc dewormingtreamentwhich
is providedby massor targetedadministrationto an identified higkrisk group?; b) is at
least one of growthwell-being, educational attendance, cognition or adveveats
outcomes measured?; c) does the population inahddren between the ages of six
months to sixteen years?; d) is tleagth of timefrom intervention to followup four
months or longer7ande) does the study design include appropriateomparison
group? (i.e. uses statisticahethodso control for confounding suchs propensityscore
or covariate matching). We pttesiedthe title and abstracts screening questidhany
one of these questions is answered as no’, thersthdywasexcluded from further
consideration. If all questiongere answered as Yyes’, then the stwadgsincluded for
full-text screening. After each reviewer independenthgened studies, any
discrepancies around decisions for inclusion ofiesionwerediscussed and reconciled
accordingly. The full text wasretrieved for titles and abstracts accepted folusgion
after discussion by both reviewers.

The full textwasscreened by two reviewers for inclusion accordiogite prespecified
eligibility criteria. Any disagreementsgeresettled by discussion with a third party who
reviewedthe full text and decide whether it meets the inclusioiteria. For judgments
related to appropriate control for confounders,omasuledwith a statistician (GAW).

3.3.2 Data extractionand management

Two reviewers conduedindependent data extraction andkrf bias assessment of all
included studies. The data extraction fowas pretested Information extracted
includeddata on study design, statistical analysis, detdilsut the participants
(including the number in each group), setting (emdemicity sanitation), intervention
(e.g. type of drugs, dose, frequency and procegaplfementation), comparison, cest
effectivenesshealth and cognition outcoas (including whether outcomes mee
validated). We extraetdprocess data on the implementatiorttod intervention such
as method of delivering deworming (e.g. provisidmeworming integrated with other
programms), amount of supervision and monitoring of attemckain school and
attendance to the deworming sessions. Where pessilel extractd data about socio
demographic variables associated with disadvantag®ss factors described by the
acronym PROGRES@lace of residence, Race/ ethnicity, Occupatiomd&s/ sex,
Religion, Education, Socioeconomic status and Saeaipital)(Tugwell, Petticrewet al
2006). We extractddata on any effect modifiexnalysesd.g.subgroup analyses and
metaregression) conducted in the primary studies. Wagaral the extraction by
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both reviewers, and reaell consensus by discussion and consultation with @thi
reviewer, if necessary.

We contacted authors for missing data such as mgsstiandard deviations and means
for each group (e.g. if results were reported ax Statistically significant” without
providing group means).

3.3.3 Process of implementation

We extraceédthe following process elements, based on a proeesksiation of
schoolfeedingKristjansson, Petticrewt al 2007%:

42

Multifaceted approaches (e.g. Were etlsupports or integrated provisions
given, such as hygiene promotion, iron supplemeabtatbednets or vitamia,
in addition to prowling deworming treatment?);

Time of day interventionwere given;

Settings (where was the intervention administeredf? §chool, daycare,
primary care clinicssmmunisationdays);

Prior needs assessment to inform intervention deaigth delivery (to identify
when, where and how to give interventiongrtaximise uptake efficacy);

Who delivered the intervention (e.g. Supised, and if so, by whom)?;

Were interventions provided free of charge or faeduced price according to
income?

Were prompts/remmiders provided (e.g. Was intake of food or medmati
monitored)?;

Cost and time to ruprogramme
Proportion of childra in the community enrolled in school;

Context in which th@programmas given (e.g. Health systems context,
community sanitation, availalitiy of water to wash, infection intensity, poverty,
whether theprogrammas delivered as a verticarogramm¢;

Reah of programmede.g. What was thproportion of eligible children that are
covered by the@rogramm@ For example schodlasedprogrammse will not
reach children who are not enrolled in school and tould affect the
reinfection rate in the community);
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o Duration ofthe study (effects on cognition and eation are expecteonly over
longer time frames);

e Dose and type of drug given;
e Endemicity

For each of these process elements, we aecdpt definitions provided by the studies.
We consideedthe comparhility of different methods of measuring these fasin
grouping studies. For example, hygiene and saionateredefined differently in
different settings and studies.

3.3.4 Assessmentofrisk of bias in included studies

We used the Cochrane risk of bias tool to assessitlk of bias forandomsed
controlled trials quasirandomsedtrials and controlled beforafter studiesWe also
assessed whether baseline characteristics weréasinfHor clusterandomisedrials,

we assessed recruitment bias, losslustersincorrect analysis and comparability with
individual RCTs, as recommended by the Cochranedbank.

For interrupted time series studies, we would hased the Cochrane Effective Practice
and Organization of Care risk of bias checklistt hoane were found.

Forother quasiexperimentastudieswe usedhe International Development
Coordinating Group'’s risk of bias tool as it exjitlicoutlines assessment fetudy
designs usingropensty score and covariate matchiflgternational Initiatie for
Impact Evaluation 2012)

The main categories of bias thaereassesseudere: selection bias, performance bias,
detection bias, attrition bias amditcome reporting biaskRisk of biaswasassessed for
each outcome in each stud$ince we wee parttularly interested in spHbver effects,
we assesdthis riskof spillover/ externalities under performance biaslanade notes
about the likelihood of spillover effects.

Any disagreements about the judgment relating ®ribk of bias ratings asresohed
by discussion with a third party.

3.3.5 Measures of treatment effect

Two levels of analysisvereconducted: 1) metanalyses for eacbutcome for each
comparison of interest and comparisons which walused to inform the network meta
analysis; 2) networknetaanalysis for the main comparisons of interest. mtedn
comparisons of interestere a) combineddeworming(STH andschist@somiasi3 or
single target deworming (STH or schistomiasi$ vs.placebo; bombined deworming
vs. single target dewormin@TH andschistosomiasigs. STH or schisteomiasi$; c)
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single target deworming vs. each other (STH vsistchomiasi3; d) deworming vs.
dewormingandmicronutrien{s); and § deworming vs. dewormingndfeeding.

3.3.6 Step 1l:Meta-analyses for each compariso

First, we conducted metanalyses for each comparison of interest, wheraadily
sensible (e.g. for trials of clinically similar pofations, interventions, comparisons and
outcomes) using Review Manager 5.3 Software. Wensidcombine results from
different study designs since these are of diffemask of biases. For RCTs, we used
unadjusted estimates. For quasperimental studies, we used adjusted estimatds an
generic variance methods.

RCTs, CBAs and quasixperimental studiewereanalyed separately. Different
interventions and comparisom@&reanalysed separately. Studies with similar outcomes
weregrouped for analysis.

Calculating Effect Size

The effect size oveight and weightfor-age(WAZ) wasanalyedas standardged mean
differences (SMD) of changdrom baseline, since this increased our samplewdiss
for exploring heterogeneitthan if we had used weight (kg) alone or WAZ alon#&'e
also did this for height (cm) and height for ageA@). This decision was based on
discussion with the nutritionists and clinicianstbre research team (ZB, SA, SK) and
consultation with two external nutritionistBhe SMD was back transformed weight
(kg) using the mediastandard deviation for studies whiceportedwveightin kg, as
describedn the Coclhane Handbook in section 12.6.4

Continuous outcomes of test scores and cognitiststeereanalysed as change scores
usingstandardded mean differences as the scales used diffaricross studieslf

studies reported baseline and end of stddta, we calculated change scores and the
standard deviatin for change, using the form@an the Cochrane Handbook. We used
a correlation coefficient of 0.9 for weight, heiggmtdhaemoglobinlbased on before

after correlations used by Kristjansssonl2@or schooifeeding reiew), and 0.7 for
cognition (basd on correlation matrices ia study we included for sensitivity analyses
(Sternberg 1997 and 0.71 was also used by Kristjansson 2015dgniion). We
consuledwith a specialist in educatiohmeasuresbout whether tgroup similar tests
together(EK). We decided teummariseahree types of cognitive tests: 1) sh-oerm
attention tests (e.g. digit span, number reca)l)general intelligence tests (e.g. Peabody
Vocabulary Test and Ravergsogressive matrices), and 3) development outcalimres
young children (e.g. language and motor developmewWhere possible, we used
unadjusted estimates. However, if these were mail@le, we used adjusted estimates.
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Dichotomous outcomesereanalysed as relative risks, using random effect methods.
We usd@ random effects modgkince we expeetdthe underlying treatment effect
wouldvary depending on the context, populations andrsgtt

We report analyses for each outcome separafedyising on théime point closest to 12
months as thenain analysis

Wedid not conduct metanalyses for the secondary outcomes.

Where the reported outcome datasweot in the required format, (e.g. means, standard
deviation and sample sizes), effect simesecalculaed using the appropriate formulae
provided in the Cochrane Handbogiggins and Green 20111f the data wee

adjusted, we ugkthe adjustment included in the reportedimste. For regression
studies, weplanned to uséhe IDCG protocol and review guidelindsut we did not find
any such studies

Costs and resource use dataresynthesized in table# provided Wedid not conduct
a costeffectiveness analysis.

Unit of analysisissues

Where the unit of allocation vgaby groups (e.g. schools, communities, villaggjor),
we usel the standard deviation adjusted for clusteringydvided by the study. In the
case ofandomisedstudies, if the studifadnot adjusted for clustering, we adjedthe
standard deviations using the variance inflatioctda, as described in the Cochrane
Handbook(Higgins and Green 201The variance inflation factor is calculated using
the equation: (1 + (A1) X ICC) where (m) is the cluster size and ICahis intra cluster
correlation. If cluster size is not reported, thewber of participants in each analysis or
total number of participantsvhereformeris not availablewasdivided by the number
of clusters tacalculate cluster size. If ICC wanot reported, we estimatéCC values for
the corresponding outcome measure using publis®€d for similar outcome
measures. The effect of ICC valugasassesed using sensitivity analysis.

Forquasirandomisedstudieswhere an adjustd estimatevasdeterminedout
clustering wa not taken into consideration, weuld havederived procedures to
accommodate for clustering in timeodelling process, if possibleubno studies like this
were found.

Effects of treatment externalities

Treatment externalities may occur if there arelepdr effects to those individuals who
live in the treatment locality but don't receivevd®aming (who in an individually
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randomised tudy will be the control group). The effects ofatenent externalitiewere
assessed by two methods:

1) assessing the improvement in control groupsfadies with cluster allocatioversus
those without cluster allocatiofihypothessing that those without cluster assignment
may have larger beneficial effect in the contragp because geographical distance
between control and interventiom clusterallocated studie may reduce the
externalities to the control group); and

2) assessing whether individual studies assessedxtent to which control groups
benefit.

Assessment of heterogeneity

Heterogeneityasassessed by visual inspection of forest plots,schuared test and.|
I2wasused to quantifjheterogeneityacross studies, as it describes preecentage of

variability in effect estimates that is due to heigeneity. We explomeheterogeneity
usingsubgroupand sensitivity analyses.

We explorecheterogeneity usingre-plannedsubgroupandsensitivity analyseso
assess the role of possibleezff modifiers such as sanitation, poverty, urdatrition,
prevalenceof different types of wormsntensity of infection, cenfection, concomitant
interventions (e.g. micronutrients, hygiene) amskrof bias. We chseto assess the
role of these factrs based on prior theory or evidence, as showhénlogic model
(Jamison, Bremamt al 2006 Bundy, Kremeret al 2009 Kremer 2004. Subgroup
analyses reported in the included studieseextracted andverecompared to these
subgroup and sensitivity analyses.

Subgroup Analyses

We assessed the followinglsgroupanalyse for each pairwise comparison
1) Age of children (<2 years,-8 years, >5 years)
2) Sex
3) Prevalence of worms (low, moderate, high)

4) Nutritional status (studies with >3fer centunderteight vs.studies with <=30
per centof children underkight, based m WHO standards,
http://www.who.int/ nutgrowthdb/about/introductiom&ndex5.html

These subgroup analyses were conducted UReview Manager 5.8sing a test for
interaction To address possible concerns about not making Uak available data, we
also conducted subgroup analyses for any mass deingrtreatment vs. control. In
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http://www.who.int/nutgrowthdb/about/introduction/en/index5.html

studies with more than two arms, we selectedinberventionarm that was most
similar to mas deworming twice per year and that had commonteoirentions in both
arms.

We also compared our subgroapalysewith subgroup analyses across the same
factors reported within the primary studies.

Sensitivity analysis

Sensitivity analyses were planntemlassess the impact of outlier individual studieg.
very large studies, very large effects, very predsnfidence intervals) on the overall
effect size, and studies that may not fully fitlungion criteria.

We conducted sensitivity analyses teass the influence of:

1) Including two studies thatvere removed due timaseline imbalancéKoroma
1996 and Stephenson 1989)

2) Choice of attendrce effect size from Miguel 2004 (overall treatm efffect
considering externalities or ITT)

3) Clusterrandomsedstudes alone

4) Impact on worms (as an indicator of first stageadfisal pathway
5) Low risk of bias allocation concealment

6) Eligibility criteria: including studies which screed for infection
7) Intensity of infection (>3(er centwith heavy infection)

8) Using alower ICC valuego adjust unit of analysis erroo$ 0.01 instead of 0.17
for weight and 0.11 for height (reported in Awas2@i08)

9) Using a higher ICC value for cognition ofi®instead of 0.07
10) Effect of unpublished studies

11) Prevalence of schistosomiass10%, 1030%, >30%)

Dealing with missing data

We contactediuthors of thestudies if information reported wansufficient to calculate
effect size and standard deviatidlhen authors did not reply, we listed these studies
and/or outcomes as pendinif.other measures of variation were available, such as
exact pvalues or standard error of the difference betwaerans, we used the formulae
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in the Cochrane Handbook to calculate SD for eacug. We did not impute missing
values (e.g. missing variance artcome datajor the primary studies, except for two
studies where we received full datasets from thi&ars and we used information in
those datasets to impute missing values (see bfelodetails).

3.3.7 Assessment of publication bias

Publication bias is aisk for any systematic review. We attempted to imiise
publication bias by conducting a comprehensive ceatrategy of published and grey
literature, using trial registries and contactixgerts in the field. We assessed the
presence of publicationidss using funnel plots, and interpreted these causdly based
on number of studies retrieved.

3.3.8 Step 2:Network Meta-analysis

At the next level, natork metaanalyses (NMAsyereconducted. Network meta
analysis is increasingly being used in health resteas it allows for simultaneous
comparison of all available therapies and usea\ailable relevant data, and is thus
extremely relevant to clinicians, researchers aadigsion makes. Atwo-phase
approach wassed, with the first phase using data fromTR@lone and the second
phase using data frooontrolled before after studies separately. Thishod allows for
estimation of the impact of the observational reshaon summary estimates.

Following careful assessment of heterogeneity actaals in tems of patient
characteristics, trial methodologies, and treatmmamtocols, NMAs wereonducted for
the prespecified outcomes. We compadreffect estimate according to outcomes of
interest (growth, educational status, cognitionl| veeing, cemorbidities, costs and
adverse effects, where available). Therefaue types of possible comparison including
1) isolation of deworming intervention comparedpiacebo or “denothing”, 2)
dewormingcombined withactive interventiofs) compared to control groupd 3)
deworming compared to deworming and other actiteriventions, and) Deworming
compared to other active interventinvasonly assessed in situations where studies
assessing one of the former three comparisons geaniformation that helps to cles
loops in the network metanalysesWe assumed that placebo and “do nothing” control
groupsresult in similar magnitude of effeat our network metanalysis diagram. We
testedthis assumptiolin the assessment of heterogengitpossible.

We useda Bayesian approach to conduendomeffects models with selection based
on the Deviance Information Criterion (DIC) andidcksal devianceWe usedWinBUGS
(MRC Biostatistics Unit, Cambridge, UK) for Bayesiaetwork metaanalyses
according to theoutine hataccommodates evidenséructures, whicimay consist of
multi-arm trials as developed at the Universities of Bliand Leicester
(www.bris.ac.uk/cobm/research/mpgdPlacebo or controkasthereference group for
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all Bayesian NMAs. Posterior densities for unknoparametersvereestimated using
Markov Chain Monte Carlo (MCMC) methods. Basic pakterswere assigned non
informative or vague prior distributions. We constructedremimformative priors for
between study variance based on Turner 20R2int estimates and 3&er centcredible
intervalswereused to summarize finding€onsistency between diceand indirect
evidence wa$ormally assessed using backlculation and node splittingthniques
(Dias, Weltonet al. 201). We used numerical summaries to presasults from
network metaanalysis(Dias, Weltonet al). We used nedeldiagnostics includingrace
plots and the Brook&elmanRubin statistic Brooks 1998 to assess and ensure model
convergence. Two chaingerefit in WinBUGS for each anlgsis, each usually employing
>30,000 iterations foburn-ins and =60,000 iterationsfor the full model

We did not haveufficient datan the evidence networio conductmetaregresfon (as
planned in the protocal)lWe conducted pr@lanned sensitivity analyses where there
was sufficient data for model convergence to chibekrobustnessfoahe network meta
aanlysis.

3.3.9 Summary of findings table

The magnitude of effect and quality of evidencprissented in a summary of findings
table, with the seven most important patient outes(iiggins 2015) We define the
patientimportant outcomes amnthropometry, educational participation and

achievement, cognitive status, weking, labour market outcomes and adverse effects.

Quality was assessed using the GRADE criterialigs summary of findings table, as
recommended by the Cochrane Handbaokl the GRADE Handbook
(http://gdt.guidelinedevelopment.org/central_prodésidin/client/handbook/handbo
ok.html). We used the GRADE criteria for netwarketaanalysis as published by
members of the GRADE Working Group (Puhan 2014).

3.3.10Step 3: Weightedleastsquares regression and causal pathway
analysis

We used weightedeast squares regression outside of the NMA to sstee
relationshipbetweenweight, heght and attendance outcomes with causal pathway
explanatory variablegarevalence of worms, impact on worms and weighhg#&ior this
analysis, we chose from each study the comparisahwas closest to deworming twice
per year vs. placebo. We avoided using any mudtqg@mponent interventions unless
they were given in both arms (e.g. albendazole+witeAvs.vitamin A). The data for
the outcome variables of weight, height and attercgdavere not normally distributed.
Therefore, we used several transformations to niakse distributions normal, but
none of these improved the distribution.
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3.3.11Step 4:Power analysis

We assessed thgowerof our main analyses on weight and school attendarsing a
methoddeveloped for systematic reviewsscribed byHedgesand Pigott (Hedges
2001). This method depends treminimum important difference, the level of
statistical significance, the sample size (bothnhenber of studies and the withgtudy
sample size) and the betwestudies variance (for random effechodels) We used the
SAS procedure for this power analysis with inputis fheminimal important difference
(based on published studieshemedian sample size per intervention arnoifrthe
metaanalysis), the numdr of studies, the heterogeneity rati?) and the random
effects variance (T&).

3.3.12Step5: Qualitative synthesis: Process evaluation

Data on process data was synthesized qualitatiVééyused the process data to
interpret results based on the assumptions abawgadpathways shown in thedic
model(Figure 2).
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Figure2: Logic model for deworming effects on child health

51 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



4 Results

4.1 DESCRIPTION OF STUDIES

Included and excluded studies are described below.

4.1.1Results of the search

We searched all databases and diteyature up to July 7, 20 15hen updated this
search to January 14, 2018fter duplicatesvere removed, we screene8l, I36records.
After initial assessment of titleend abstracts, we retrieved 4dficlesin full text (see
PRISMA Flow chart inFigure3). In total, we included data from 55 RCTs, 10 CBAslan
five long-term studies (three of which were based on eaRi€Ts). Details of excluded
studies are listed iAdditional Tableb.

Figure3: PRISMA Deworming Flow Diagram

Records after duplicates removed
(n=13,136)

|

Records screened
(n=13,136)

|

Fulttextarticles assessed
for eligibility > with reasons
(n=413) {n=320)
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L 3 ¥ Y

Pending studies
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Studies included
(n=55 studies, in75 articles)
RCTs (n=32)
cRCT (n=14)
CBAs(n=5)
Long-run studies (n=4)

Studies which screened for
infection(n=14)
RCTs (n=8)
cRCT (n=1})
CBAs(n=4)
Long-run studies (n=1)

Mot a study:47
Deworminginall arms: 14

Notes:RCT: randomized controlled trial, cRCT: cluster iamized controlled trial, CBA:
controlled before after study
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Based on our initial seardlo July 2015, w identified 46 RCTs andive controlled
beforeafterstudies that met inclusion criteriand included 093,775children. These
consisted of4 clusterrandomsedtrials, 32 individuallyrandomsedtrials, five
controlled before after studiegndone clusterallocated controlled beforafter study
We alsoidentifiedthreelong-term studies whichmet inclusion criteria thabllowed
children fromtwo of the included RCT8-10 years late(Baird 2016, Croke 2014, Ozier
2016).

We considered Stephenson 1993B to be a subset ph&bhson 1993A because it reports
thata subset of boys were chosen from the larger stddhys, these two studies are
considered as one study, and shown as a single stutie table of included studies.

In our update search, we identified one eligibleTRCoseph 2015a, Joseph 201&bd
one eligiblelong-termstudy (Makamu 2016()Additional Table7 andAdditional Table
8). Asrecommended by the Cochrane Handbook, we tabdnpact of including the
eligible RCT in the pairwise analysel’s inclusion in the pairwise analyses of
mebendazole twice per year vs. control did not matlg alter thesize of effeciof the
pairwise analysefor weight or heightalthough both were more precise with the
addition of Joseph 2015-or weight, tle effect for mebendazole twice per year vs.
placebo was 0.23 kg, (95% CI 0.0@.,44kg) without Joseph 201, =1 study, 2044
participants)and 0.11 kg (95%CH).07, 0.29%(g) with Joseph 201n(=2 studies, 2924
participants)20%). For height, mebendaeawice per yeavs.placebo wa$.02cm
(95%CI:-0.13, 0.17cm) without Joseph 201m€1 study, 2044 participantsind 0.03
cm (95%CI:-0.10, 0.16 cm) with Joseph 2015 studies, 2924 participant€=0%).
For cognitive developmemissessedith theBayley Il scale of cognitive developent
in 1760 children aged 12 months, there was littl@¢ difference between mebendazole
twice/ year and control for cognition (0.10, 95% €:08, 0.27), receptive language (
0.05, 95% CF0.23, 0.12), expressivahguage-0.06, 95% CI-0.26, 0.15) and fine
motor skills €0.04,-0.29, 0.21). Since these results were congruetit thie primary
analyses reported belowe decided to include this RCT in the full set obdyses in the
next updateand have not incllled Joseph 2015 in any of the analyses reportemibel
However, since Makamu 2016 was one of only fivegaarm studies, it is assessed in
full detail and fully included

We obtained reports of two unpublished studies fittim authors (Hall 2006, Rozell
2015).

As shown in Figure, we identified b studieswhich assessethe effects of deworming
in populations who screened positive for infectiomgluding nine RCTs, four controlled
beforeafter studies and one loftgrm study(Additional Table9).
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Eightstudies were not included guantitativemetaanalyses due to missimata (e.g.
missingstandard deviationsnissing number of childrérand partially reported data
e.g. for infected children only rather than for thkeole group asandomsed) (Beach
1999, Reddy 1986, Kloetzel 198Kjchaelsen 1985Lai 1995, Solon 2003, Gupta 1977
We describe the results of these studiasratively

We identfied three studiesvhich have not been published yeheconferene abstract
(Snider 2009 which included insufficient information to be inclad in the meta
analyses, one ongoing trial registered with the Wii@Is register: isrctn83988447
(Stoltzfus 2007Wright 2009, and one longitudinagtepped-wedge programmatic
evaluation (Satoto 2003)

4.1.2 Included studies-randomized trials and CBAs

Studies include in our primary analysis are summatiinAdditional Table7 and
Additional Table8.

Study setting

Ofthe included46 RCTsandfive CBAs of mass dewormindl2 were conducted in India,
five in Kenya,four in South Africathreein Bangladeshthreein Tanzaniathreein
Vietnam,two in Haiti, two in Indonesiatwo in Zaire,andoneeach in Benin, Botswana,
Brazil, Cameoon,China,Guatemala, Malaysi®apua New Guine&eneal, Sierra
Leone, Sri LankaUgandaandonemulti-country (China, Philippines, Kenya)

Of the 13 studiethatdescribed the socioeconomic or occupational charétics of the
householdselevenstudesdescribedall participants as belonging tow-income
households Fortyone studies did not provide detail on socioeconostatus.

Sanitation (e.g. water supply) and/or hygiene picastwere described as poor, with
high likelihood of reinfection in 17 studie$She setting of the studies was described as
school for 22 studies, clinic for 13 studies, andtudiesvere describedashome or
community settings.

Participants

The median age waksb5years (range 0.8 to 12.9 year®).17 studies that repted the
proportion underweight, the studies reported fro er cento 73per cent
underweightwith a median of 4der centunderweightFor studies which reported the
sex distribution, theverallproportion was 5per centffemale.

Sick children were excluded from eight studieshiéy had severe anaemia or
haemoglobin levels below cuffs of 80 or 70 g/L (Beach 1999, Stoltzfus 199HRjsTLe
Huong 2007, Nga 2009), infection (Kruger 1996, Mer29 13),or concurrent illness
(Lai 1995, Monse 2013)Fourstudies (Garg 2002, Nga 2009, Olds 1999, Watkins 196
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excluded children who had received deworming mewtién the lassixmonths toone
year.

Interventions

The most common intervention was albendazole 40Qwige per year compared to
placebo or untraad control21 studies) Coadministration of praziquantel for
schistosomiasiwith deworming for soil transmitted helmintisas conductety four
studiesin locations where schistosomiasis was endemica@dlivai 2001A, Jinabhai
2001B, Olds 1999, Miguel 2D4). One RCTassessed mass deworming of children for
schistosomiais only (Olds 1999Dne long term study evaluated the effects of a
schistosomiasis contrprogrammen Nigeria (Makamu 2016).

Co-interventionswvere provided in 21 studies, which inckdliron (Bhoite 2012,
Bobonis 2006, Dossa 2001, Ebenezer 2013, Gopald®3, tuong 2007, Kruger 1996,
Rohner 2010, Taylor 200,lyitamin A(Awasthi 2001, Awasthi 2008, Awasthi 2013,
Hall 2006, Reddy 1986 multiple micronutrient fortified biscuits or spfJinabhai
2001B, Nga 2009, Solon 2003), some type of unfaedifood or drink (Huong 2007,
Kruger 1996, Nga 2009, Pust 1985, Solon 2003),-graridial (Goto 2009, Gupta 1982),
and intermittent presumptive treatment for malgRahner 2010, Sixteen sudies
reported compliance with deworming medication, riaggrom 65per centto 98per
cent. Deworming was administered by field workeesghtstudies), school staff (e.qg.
teachers) iminestudies, study staff in 11 studies, health workersevenstudies and at
home inonestudy. The method of administration was not reported ia thher29
studies(Additional Table7).

Controls

The mostcommoncomparator was placebased in 33 studiesForthe otherRCTs and
CBAs,the canparator group receiveéto treatment” (Alderman 2006, Awasthi 2013,
Bhoite 2012, Donnen 1998, Linnemayr 2011, MigueD20Monse 2013, Ostwald 1984,
Rozelle 2015, Stoltzfus 1997) or an interventiowegi to both treatment and control
arms which includeditamin A 100,000 or 200,000 iu (Awasthi 2001, Awais2008,
Bobonis 2006) or unfortified noodles (Huong 2007uler 1996), biscuits without
fortification (Jinabhai 2001B, Nga 2009), unforéifi beverage (Solon 200.3%ince all
of these comparators were either equal in both gsoar considered “do nothing”
control, we refer hereon to the comparators asciha”.

One RCTcomparedhreedifferent active deworming treatmentsith no control group
(Kaba 1978)

For the three longerm studiesthat followedparticipants ofandomisedrials, the
control group was a groughatreceiveddeworming at the end of the study period. For
one studywhich followed participants of the Kenya Primaryh®ol Deworming Project
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(Miguel 2004), the control group received average 2.41 years less deworm{Bgird
2016). Ozier 2016identified children who were not in school at tlra¢ of the Kenya
PSDP study (children aged Bl years of age in 2009 and 2010; 11 and 12 yeftes the
PSDP study), and compared children wiere exposed ttreatedsiblings before the
age ofoneyear to those exposed to treated siblings afteryaae of agdexcluding
children approximately age onepzier 2016 conducted two analyses: one for ezch
sevenbirth cohorsas randomized and onssing age of exposure to a treated sibling to
creat treatment group<roke 2014dentified childrenexposed tdrom 22 of 48
parishes in Alderman 200&nd compared children frod0 interventionparishedo
children from12 controlparishes

Worms:. typeand prevalence

Of the studieshatreportedSTH worm prevalence, 36 were classified as high
prevalence (>50per centworm prevalence), 7 were moderate prevalence5Q@er
cen?, andsixwere low prevalence (<2Per cen}.

Eightof the included studieeported schistosomiasis infeati (ranging from 1per
centto 80per cen}. Ascaris was reported in 47usties, ranging from Qoer centto 93
per centhookworm was reported in 38 studies, ranging fro@er centto 91per
cent and trichuris trichuria was reported3b studies ranging fromger centto 97per
cent(Table 19.

Outcomes

For all outcomes, data were sought for the full péerat the timepoint of interest (12
months).

W eight or weight for age

Twenty-nineRCTs reported weight or weig for age that could be includedtine
networkmetaanalysis. One controlled before after study repomveight(Pust 1985)
Also, weight was reported ) other studies but could not be included in meta
analyses due to missing dadedata reportedrdy for a sample of children allocated to
treatment (e.g. for infected children only)

Body mass index, midpper arm circumference and skinfold

BMI was reported by five studies (Awasthi 2013, Bed®012, Bobonis 2006, Monse
2013, Rozelle 2015). Midipper arm circumference (MUAC) was reported by 11 $¢sd
(Dossa 2001, Nga 2009, Rousham 1994, Stephensdh, 828phenson 1923
Greenberg 1981, Hadju 1997, Kloetzel 1982, Donn&B1%ust 1985, Watkins 1996).
Triceps skinfold was reported by seven stuq2sssa 2001, Stephenson 1989,
Stephenson 1998 Greenberg 1981, Kloetzel 1982, Pust 1985).
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Height a height for age

Twenty-five RCTs reported height or height for age thatldabe included in meta
analysegRousham 1994B; Greenberg 1981; Awasthi 2000; AwiadI0 1; Awasthi
2008; Jhabhai 2001A; Ndibazza 2012; Watkins 1996; Garg200stwald 1984; Hall
2006; Kruger 1996; Miguel 2004; Wiria 2013; Rozell@15; Goto 2009; Bhoite 2012;
Donnen 1998; Stoltzfus 1997; Stephenson 1993A; AyHl; Dossa 2001; Guatl982;
Olds 1999; Hadju 1997 Six other studies reported height outcomes that wersimg
data to be included in metnalyses.

Haemoglobin

SeventeerRCTs reportedveragehaemoglobin(Ebenezer 2013; Stoltzfus 2001;
Ostwald 1984; Garg 2002; Krugerd9®; Awasthi 2000; Miguel 2004; Rozelle 2015;
Goto 2009; Bhoite 2012; Stoltzfus 1997; Taylor 2pDa&ssa 2001; Taylor 2001, le
Huong 2007; Nga 2011; Olds 1999Two studies reporteddemoglobin but could not
be used in metanalysis(Bobonis 2006, Solon Z3).

Proportion stunted

Seven tudies reported proportion of children stuntedhed €nd of studyBhoite 2012;
Rozelle 2015; Awasthi 2000; Awasthi 2001; StoltzR001; Thi Le 2007Jinabhai
2001).

Cognition

Nine studies measured cognition or developmedtthesesix studies assessed
cognitiveprocessing odevelopment with the following tool€oding test (Ebenezer
2013);Raven’s coloured matrices (Nga 2009), language ldpweent in Kiswahili
(Stoltzfus 2001), motor development (Stoltzfus 2 ®Block test (Ndibazza 2012),
Peabody vocabulary scale (Ndibazza 2012, Watki®$)19%and thaNISC-1V processing
speed indeandworking memory index score, each comprised of twb-tests: Coding
and Symbol Search for processing speed and Digingmnd Letter Nmber Sequencing
(Rozelle 2015). Awasthi 2001 reported the Denvevedopment questionnaire, and is
reported separatelylwo studies could not be metnalysedbecause of missing
standard deviations or data by group and are regonarratively(Solon 2M 3;
Jinabhai 2001B Ndibazza 2012 measured a battery of cognitisé&dancluding
working memory, attention, fine motor function,wsll as the Block test and Peabody
Vocabulary scale.

School performance
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Eightstudies measured and reported outcomes athnr language testglinabhai
2001 micronutrient; Solon 2003; Ebenezer 2013; RA06; Miguel 2004; Rozelle
2015; Watkins 1996; Gateff 19Y.2

School attendance

Sevenstudies measured and reported attendance at sdbhookeported school
records(Gatdf 1972, Watkins1996, Kruger2006, Ebenezef013 Rozelle 201} two
recorded attendance in school or prescltomolinannounced visits (Bobonis 2006,
Miguel 2004).

For Miguel 2004, we selected the estimates for sthttendance from their Table VilI
for girls <13 years and all for the first year pdas¢atment (comparing group 1treated
schools with two groups of 50 untreated schoolsgr2 and group 3with small data
corrections from Aiken 2015&aSince Dr. Joan Hamory Hicks kindly provided us with
the statistical code and the schools which recepmaiquantel as well as albendazole,
we conducted the analysis of 19 schools which meckalbendazole alone separately
from the schools which received both albendazol praziquantein the first year

This estimate of the effect of deworming is thegkest (0.093, standard error 0.031) of
all of the estimates of the effect of dewormingsmmool participation in any of the
original analyses in Miguel 2004, the replicatiomadyses (Aiken 2015a, Aikeh015b)
and the responses to the replication (Hicks 20 thHicks 2015b).Also, there was a
change to consent procedure that resulted in legdren receiving mass deworming in
the second year, so we felt the first year of tne@nt was the better estate for
assessing theffects of mass dewormin@Ve tested whether our metmalysis was
sensitive to choosing a different estimate of dawimrg effects in sensitivity analyses.

Mortality

Mortality was reported bgix studies(Awasthi 2000; Awasthi 200 Awasthi 2008;
Awasthi 2013Joseph 2015\ dibazza 201p

Adverse effects

Five studies reported adverse effe(fox 2005, Sur 2005, Wiria 2013, Olds 1999,
Gateff 1972)

Physicalfitness

Threestudiesassesseghysical fithess (Bhoite 2012; Stephenson 1B:93olon 2003.

Comorbidities such as malaria

58 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Onlytwo studies reported malaria outo@s (Ndibazza 2012ndWiria 2013).

4.1.3 Included long-term studies

Four studies reported loatgrm outcomes of mass dewormingy control. One study
reported longterm outomes of screening for infection, treating infectedividuals,
and building latrines and raising awareness abaunttation and hygiene (Bleakley
2007).

Ozier 2016 reportedightyear followup outcomes of childreap to the age of one
during the Migu€2004 study, who were exposed to treated siblfogshe outcomes of
cognitive outcomes (using Raven’s matrices andReabody Vocabulary Test), height
and proportion stunted.Two analyses were done:ddmparison based on age of
exposure to a treategdbling, and?2) for each of 7 birth cohorts, as randomized

Baird 2016 reported 10 year folleup outcomes for children in the Miguel 2004 study
for health (e.g. work days missed, sedported health), education and economic
participation (hours worked and economic sectoi@d)e comparison in this study was
created by comparing outcomes for children who nezkmass deworming an average
of 2.41 years before the control group, since &the control schools were treated by the
end of three years.

Croke2014 reported theightyear followup of children in the cluster RCT by
Alderman 2006 for child health (height), math anugksh scores.

Makamu 2016 reported lontgprm effects of a mass dewormipgogrammedor
schistosomiasis on education outcomes by compdoimgstates in Nigeria that had
received mass deworming to 33 states which didreo¢ive mas deworming, over a
follow-up period of 10 years.

Study duration

The median study duration for RCTs and CBAs wamtihths (ragefourto 60
months). Twentyonestudies had durations <12 months, 16 studies hdwration of
12 months, and 16 were longer than 12 months.

The longtermstudies had a follovap of10 years Baird 2016 Croke 2014, eightyears
(Ozier2016 and 10 years (Makamu 2016).

Unit of analysis issues:

We included 1&luster RCTsAdditional Tablell) and one clusteallocated ontrolled
beforeafter study (Pust 1985). We judged that 12 of eheaster RCTs had analysed
data appropriately considering theister allocation, using methods described in
Additional Tablell We used the variance inflation factor methodadib®d in the
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Cochrane Handbdoto adjustgrowthandhaemoglobin outcomes imree cluster RCTs
(Hall 2006, Krugern996, Bhoite 2012) and one controlled befafter study (Pust
1985). For Hall 2006, we calculated the ICC forigie and height fro their raw
datasetwhichwaskindly provided to usy Dr. Don BundyICC for weight= 0.021CC
for height= 0.015). FoKruger 1996, Bhoite 2012, and Pust 1985, we ubedmore
conservativdCC of 0.17 for weight and 0.11 for height as refearby Awasthi 2008
and tested the influence of a less conservativedfdCO 1 in sensitivity analyses
Awasthi 2013 used an 1Caf 0.25 for calculating sample size for effectdefvorming
on mortality.

We calculated ICC for school attendance from teackeords using the full dataset
kindly provided for the Ebenezer 2013 study. TBE€was 0.42 for the treatment arm
and 0.30 ér the control arm (using last observation carrfedvard to account for
children with missing data in one or more of theefmonth of data provided. The ICC
was 0.44 and 0.28 for the dataset with missing eatduded.

For dichotomous outcomes (mortality, adverse effeptoportion stunted) reported as
number of events in cluster trials, we adjustedthe unit of analysiby dividing both
the numerator and denominator by the design eftesing an ICC of 0.02 for stunting
(based on ICC for weightdm Hall 2006) and 0.01 for mortality.

For one study of school attendance, we receivedulhdatasetof monthly attendance

for six months prior to the interventipand analysed the average attendance during the

study periodNovember 2009 to March 20)L0with consideration for cluster allocation
(Ebenezer 2013using the formula&om Ukoumunne 2009

Data received from authors

We received data frorO studies Additional Table4). We also receivethreereplies
that data lad been archived or was not possible to find.

For Olds 1999who kindly provided individual participant data fowo sites of the five
site study371 children of 1,518andomsedin the original study)we imputed values
for 76 children with missing datat the end of study foweight, height and &&moglobin
using asingleimputation technique, badeon available information in the dataset on
baseline characteristic weight and heightWe did a sensitivity analysis using the
non-imputed values, and tod no difference in the menalysis results (results not
shown).

For Miguel 2004, we received from Dr. Joan Hamoligkd the corrected dataset and
analysis files from the replication study, led by, Biken. We first replicated the results
tables usinghese files exactly. Then, using the identificatioumbers o§chools which
received albendazole and praziquantel combifpedvided by Dr. Hicks)we ranthe

60 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



analysis fortables Il, V and Vilifrom the original Miguel 2004 study and the Aiken
2015 pureeplicationfor the schools which received albendazole aland also for the
schools which received both albendazole and praaigel. This allowed us to anade
this study as a four arm trial for weight and hei@glihich were only collected for groups
land 2 in the first year of the studgf 1) alboendazole twice per year + hygiene
promotion (19 schools); 2) control receiving nothin areas with low schistosomiasis
prevalence (15 schools), 3) albendazole + prazitelarhygiene promotion (6 schoo]s)
4) control (10 schools), which received nothin@gireas of 3(per centschistosomiasis
prevalence.For school participation, data was available onosdiparticipation for each
of three groups of schools after one year of tremtthand after two yeard treatment.
We replicated the original author analyseshwiestriction to schools which received
only albendazole and then for schools which reatatbendazole and praziquantel.
For the control group, (group 3 which eventuallynwen to receive dgorming
treatment), we used thieeatmentassignment which they received in the third year
(after the end of the Miguel 2004 study).

4.1.4 Excluded studies

We list44 studies in our table of excluded studiésiditional Table5). The® studies
were excluded because deworming was included iarails of the studfgthreestudies)
study design issues such as lack of contsddgtudie3, none of our primary outcomes
(11 studies)ortoo short(<four months)(ninestudies), adult populan (onestudy), or
intervention consisted of screening for infectid8 étudies)

4.2 RISK OF BIAS IN INCL UDED STUDIES

For the 6 RCTs andive CBAs, we summarize the judgments about the ridkias$

using the Cochrane risk of bias tool in the rislb@s gaph Figure4 andFigureb).
Detailed justification of these judgments for eattdyis available upon requesiWe
provide a comparison of the risk of bias assessnfmnliguel 2004 with the Cochrane
review, with justifications Additional Tablel0). We differ for one domainWe judged a
high risk of baseline imbalance because the childnethe treatment schools were less
clean (7 per cendifference, SE der centas observed by field workers) and had more
blood in the sool (7 per centmore, SE JPer cent).
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Figure4: Risk of bias graph: reviewmuthors' judgements about each risk of bias item
presented as percentages across all included studie
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Differences of co-intervention between arms

Other bias

%, 25% 50% 75%  100%

=

.Ln:lw tisk of hias DUnclearrisk ofbias

Bl High risk of bias

Note: “Other bias was only judged for cluster RCTs. Unit of analysisors in cluster RCTs
was judged high risk of bias
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Figure5: Risk of bias for each study (Note: ‘bther biasas only judged for cluster RCTs regarding unit of

analysis errors)
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4.2.1 Allocation (selection bias)

We judged & studies (Aldeman 2006; Awasthi 2013; Beach 1999; Bobonis 2006;
Ebenezer 2013; Fox 2006arg 2002 Gateff 1972 Goto 2009Ndibazza 2012Nga

2009 and 20110lds 1999 O0stwald 1984 Rozelle 2015Stoltzfus 2001Sur 2005

Willett 1979; Wiria 2013) to have low risk obias for random sequence generation; five
(Kaba 1978; Lai 1999yliguel 2004 Monse 2013; Stephenson 1993) at high risk and 28
(Awasthi 2000; Awasthi 2001; Awasthi 2008; Bhoit@12; Donnen 1998; Dossa 2001;
Greenberg 198 Gupta 1977Gupta 1982Hadju 199; Hall 2006 Jinabhai 200 A,
Jinabhai 2001 BKloetzel 1982 Koroma 1996 Kruger 1996 Le Huong (Thi) 200%7
Linnemayr 2011Michaelsen 1985Pust 1985Reddy 1985 Rousham 1994Shah 1975
Solon 2003 Stephenson 1989; Stoltzfus 1997; Taylor 2001; kivest 1996) at unclear
risk of bias for random sequence generation.

For allocation concealment, we judged nine studiB=ach 1999; Ebenezer 2013; Hall
1996;Ndibazza 2012Nga 2009 and 201Rozelle 2015Stoltzfus 2001Sur 2005

Wiria 2013) to have low riskof bias;ninestudies Alderman 2006 Awasthi 2000Q
Awasthi 2013; Gateff 1972; Kaba 1978; Lai 198&guel 2004 Monse 2013 Stephenson
1993) to have high risk and the other 36 studigsaee unclear risk of bias.

4.2.2 Blinding (performance bias and detectionbias)

Personnk We rated 14tudies as having low risk ofds for blinding of personnel
(Ebenezer 2013; Fox 2005; Goto 2009; Hadju 199 ueng (Thi) 2007Ndibazza
2012; Nga 2009 and 201Rpzelle 2015Shah 1975; Solon 2003; Sur 2005; Taylor
2001;Watkins 1996 A &B; Wiria 2013)eightstudies as having high ridtr blinding of
personne(Alderman 2006; Awasthi 2000; Awasthi 2001; Awas2i0i08; Bobonis
2006; Kaba 1978; Lai 1998Jiguel 2004 and 29studiesas unclear risk of bias for
blinding of personnel (Awasthi 2013; Beach 1999; Bhoite 2012 B;&onnen 1998;
Dossa 20016arg 2002; Gateff 1972; Greenberg 1981; Gupta 1&lifita 1982; Hall
2006; Jinabhai 2001 A; Jinabhai 2001 B; Kloetz8B2; Koroma 1996; Kruger 1996;
Linnemayr 2011Michaelse 1985 Monse 2003; Olds 1999; Ostwald 1984; Pust 1985;
Reddy 1985; Rousham 1994; Stephenson 1989; Stephel®®3 Aand B; Stoltzfus
1997; Stoltzfus 2001; Willett 1979).

ParticipantsWe rated 1&tudies (Awasthi 2000; Ebenezer 20G&teff 1972; Le Huog
(Thi) 2007; Ndibazza 2012; Nga 2009 and 2011; AlI89; Rousham 1994; Shah 1975;
Solon 2003; Stephenson 1989; Stephenson 1993 ARrlUr 2005; Taylor 2001
Watkins 1996 A and B; Willett 1979; Wiria 2013) latv risk of bias for blinding of
participans; 10 studies (Alderman 2006; Awasthi 2001; Awasthi 2088l 1997,
Bobonis 2006; Fox 2005; Kaba 1978; Lai 1995; MigR@D4; Rozelle 2025t high risk
and 25studies (Awasthi 2013; Beach 1999; Bhoite 2012 A & Donnen 1998; Dossa
2001; Garg 2002; Goto 2009; Greenberg 1981; Gup7a;1Gupta 1982; Hadju 1997;
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Hall 2006; Jinabhai 2001 A; Jinabhai 2001 B; Kl@dt41982; Koroma 1996; Kruger
1996; Linnemayr 2011; Michaelsen 1985; Monse 2@8twald 1984; Pust 1985; Reddy
1985;Stoltzfus 1997; Stoltzfu800J at unclear risk for blinding of participants.

Outcome assessors: We judged 14 studies (Beach Ef#hezer 2013; Hadju 1997
Huong (Thi) 2007Monse 2013Ndibazza 2012Nga 2009 and 201Rozelle 2015;

Shah 2003; Solon 200%tephenson 198%ur2005; Willett 1978; Wiria 2013) as
havinglow risk of detection biamjinestudies Alderman 2006 Awasthi 2000 Awasthi
20021 Awasthi 2008 Fox 2005 Kaba 1978; Lai 1995; Miguel 200%atkins 1996 A&B

as high risk of detection bias and the other 3tigs as having unclear risk of detection
bias.

4.2.3 Incomplete outcome data (attrition bias)

We rated 26 studies (Awasthi 2000; Awasthi 2013b@&wois 2006; Dossa 2001; Garg
2002;Greenberg 198 Gupta 1977Gupta 1982Jinabhai 2001 AJinabhai 2001 B; Lai
1995;Le Huong (Thi) 2007Monse 2013Ndibazza 20120Ilds 1999 Pust 1985Reddy
1985 Rousham 1994Rozelle 2015Shah 1975Solon 2003 Stephenson 198 %ur
2005;Watkins 1996A & B; Willett 1979, Wiria 2013 at low risk ofattrition bias 20
studies Awasthi200% Awasthi 2008 Beach 1999; Bhoite 2012 A &B; Donnen 1998;
Ebenezer 2013; Gateff 1972; Goto 2009; Hadju 1%@hia 1978 Kloetzel 1982
Koroma 1996 Kruger 1996 Michaelsen 1985; Miguel 2004; Nga 2009 and 2011;
Stephenson 1998 and B Stoltzfus 197; Stoltzfus 2001; Taylor 2001) at high risk of
attrition bias andix studies (Alderman 2006; Fox 2005; Hall 20@&nemayr 2011
Ostwald 1984; Reddy 1985) at unclear risk.

4.2.4 Selective reporting (reporting bias)

We judged seven studies as having low risk of foaselective reporting (Awasthi
2000; Awasthi 2008; Greenberg 1981; Hall 2006; MigR004; Ndibazza 2012; Wiria
2013); three studies had high risk (Alderman 20G&rg 2002; Solon 2003) and the
other 45 had unclear risk of bias for selectivear¢mg.

4.2.5 Other potential sources of bias

We judged 2 studiesashaving no major imbalance in baseline outcome messar
characteristics between groupsmMasthi 2001 Awasthi 2008 Awasthi 2013 Donnen
1998 Dossa 200;1lEbenezer 2013F0x 2005 Garg 2002 Goto 2009 Greenberg 1981
Gupta 1977Gupta 1982Hadju 1997Hall 2006 Jinabhai 2001 Alinabhai 2001 B
Kaba 1978 Lai 1995 Le Huong (Thi) 2007Linnemayr 2011Miguel 2004 Ndibazza
2012 Nga 2009 and 2010Ids 1999 Ostwald 1984 Pust 1985Reddy 985, Rozelle
2015; Sur 2005Watkins 1996A & B; Willett 1979, Wiria 2013; 13 studies as having
high risk of bias for major baseline imbalance (Ata 2000;Beach 1999Bhoite 2012
A andB; Bobonis 2006 Koroma 1996; Kruger 1996; Michaelsen 198/nse D13;
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Rousham 1994Stephenson 198%tephenson 1998 and B Stoltzfus 1997 Stoltzfus
2001; and six studies as having unclear risk of b@sbfaseline imbalance between
groups (Alderman 2006; Gateff 1972; Kloetzel 198Bah 1975Solon 2003 Taylor
2001).

There was no difference in the administration ofrcterventions between groups (low
risk of bias) in 45 studies. It was unclear ificderventions were appropriately
administered irsix studies (Alderman 2006; Donnen 1998; Dossa 26:0%;2005

Garg 2002 Goto 2009.

Analysis at the level of the individual (rather thehe cluster) was judged present in
four clusterrandomisedcontrolled trials (Bhoite 2012 Aand B; Ebenezed20Hall
2006; Kruger 1996) and one clustaitocated controlled beforend after trial (Pust
1985).

There was high mobility of children within and bet@n clusters with high risk of
contamination in one study (Bobonis 2006).

4.2.6 Additional risk of bias domains assessed for CBAs

Baseline outcome measurement

This assesses whethigre experimentadnd controgroups were similar at baseline on
the study outcomesWe judged alfive CBAs (Gupta 1977; Kaba 1978; Michaelsen 1985;
Monse 2013; Pust 1985) to have a low risk of bimalhoutcome measures were similar
at baseline in alihe groups.

Baseline Characteristics

This assesses whether the characteristics of tfeeviention and control groups were
similar at baseline. We assessed four CBAs (Gufia;lKaba 1978; Michaelsen 1985;
Pust 1985) as low risk of bias as all charactesssivere similar at baseline in all the
groups. One CBA (Monse 2013) had a high risk ol differences in prevalence of
moderate/ heavy infection of per centin the experimental vs. 3ler cent in the
external concurrent control.

Protection agaist contamination

This assesses the extent to which controls hadsadecetreatmentdVe rated alfive
CBAs (Gupta 1977; Kaba 1978; Michaelsen 1985; Mo2@#3; Pust 1985) as unclear
risk of bias since there was insufficient infornoatito determine if cotrols had access
to treatments.

67 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



4.3 RISK OF BIAS FOR LONG-TERM STUDIES

We rated the risk of bias for loatgrm studies using the Cochrane risk of bias tfarls
threestudies whichdentified samples athildren8-10 years after they had participated
(or been exposed to siblings) ilmndomizedrials (Baird 2016, Croke 2014, Ozier 20)16

We used the Campbell International Developmentawwgroup tool for observational
designgHombrados 2012)

Tablel: Campbell IDCG Risk of bias fmbservational studies

Domain Makamu 2016 Bleakley 2007
Selection bias and confounding No Unclear
Group equivalence Unclear Unclear
Hawthorne and John Henry effects: Yes Yes

was the process of being observed
causing motivation bias?

Spillovers Unclear Unclear
Outcome reporting Yes Yes
Analysis reporting Yes Yes
Other risks of bias Unclear Unclear
Confidence intervals No No
Overall risk of bias Moderate Moderate

Threelongterm studies followed children as randomized (B&fd6, Croke 2014,
Ozier 2016).

Baird 2016 selected a random sample of 7,500 otttielren who were in school
during the Miguel 2004 study of 31,445 childrendamere in grades-Z during the
study period.Ten years later htey achieved an 82¥er centeffective trackingate,
which is extremely high for a loagerm study such as this, identifying 5,084
participants. They assessed balance on baselmmcteristics between treatment and
control across age, grade (1998), gender, schsbktmres, size of primary schaoid
number of nearby primary school students.

Croke 2014 made use of a survey of 22 of 48 pasigiem the Alderman 2006 trial,
conducted by Uwezo. The sample included 710 indiaid who were eligible to
participate in the Alderman 2006 trial (whichcladed 27,995 childrenfrom 10
treatment parishes and 12 control parishes (od4Bafandomized)
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Ozier 2016 surveyed 20,000 children aged48years in 2009 and agesl9 in 2010 in
areas of the Miguel 2004 studynumerators did not know ttoFiginal devorming
program treatment assignments and were also blind¢lde definition of treatment in
this analysis, which involves the specific cohaatspecific schools. Acomputer
generated random samglesing Statapf 2,474respondents was chosen for cagré
tests Ozier 2016analyzesnultiple comparisons ofognition outcomegRaven'’s
matrices) 21 within cohort, between arm comparisons wenedeoctedof intervention

schools (group 1and group 2) compared to contlobsls (group 3 schools) for each of

seven birth cohorts (from 1995 to 20Q@4)assess effect of age of exposure (Figure 1,
Ozier 2016) Based on the number of childrancluded each birth year cohort
containedapproximately 353 children (2,474 divided by sewarih years) Themain
analysis of Ozier 2016 wabased on the age of exposure to deworming ohgiblof <1
year or >1year of ag@xcluding those 1 yearf ageg.

Table2: Risk of bias for longterm followup of randomized trials

Baird Croke 2014 Ozier 2016

2016

Allocation Sequence High Low High
Allocation Concealment High High High
Blinding of Personnel Unclear  High Unclear
Blinding of Participants Unclear  High Low
Blinding of Outcome Assessors Low High Low
Incomplete Outcome Data Low Low Low
Selective Outcome Reporting High High Unclear
Major Baseline Imbalance Low High Unclear
Differences of co-interventions between arms ~ High Unclear High
Other biases relevant to cluster RCTs: Low Low Low
Recruitment bias; loss of clusters, incorrect

analysis; comparability with individual RCTs

Other bias: Sampling bias Low High Unclear

*Note: Baird 2016 Croke 2014 and Ozier 20 igere longterm follow-up of children
from randomised trials. We assessed whether thaeanrisk of bias in the method of
samping children for followup. Baird 2016 selected a random sample of 750id r@n
and surveyed 82.7% of these. The attributes od¢hr@ached were compared on
baseline characteristics to the full sample fror889 Croke et al 2014 used data from
anothersurvey which sampled 22 of 48 parishes randomizedderman 2006. Itis
unclear why these 22 parishes were sampled or verdtiey were comparable to
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unsampled parishes. Ozier 2016 identif&dg309children who were born between
1995 and 2001 in thareas of the Kenya PDSP schools, then selectethalsaising
Stata random sampling of 2,584 narigrants for cognitive testing. No data was
provided on comparability of the sample (e.g. hdusdd characteristics) with the index
study by Miguel 2004, anthere were twice as many children sampled from
intervention as control schools. Ozier and Baimterated “high risk of bias” for
cointerventions since the Miguel 2004 study inclddeygiene promotion in the form of
regular public health lectures on hamashing, avoiding swimming, wearing shoes, wall
charts and teacher training. Hygiene promotion lbheesn shown by Cochrane
systematic reviews to prevent 28% of diarrhea epeso(EjemotNwadiaro 2015) and
may improve growth (Dangour 2013Jliguel 2007 and Miguel 2004 showed that the
hygiene promotion did not have an effect on threkdviours (being clean, wearing
shoes and exposure to fresh water in the past weBkgse measures were not
described as validated (e.g. cleanliness of fackleands was asseed by field workers
on a 3 point scale of 1.clean, 2 a bit dirty, and/@&ry dirty, but there is no evidence
provided that these rankings are validated as méaglhandwashing behaviour).

4.4 EFFECTS OF INTERVENTIONS

We decided to conduct our base casalysis omandomisedrials because there were
few CBAs and theandomisedrials were considered at lower risk of bias. Vésessed
the effects of interventions in controlled befaatter studies separately from the RCTs,
and did not include CBAs in thnetworkmetaanalysis.We conducted a sensitivity
analysis for weight gain to assess the influendadfiding CBAs in the network meta
analysis.

We constructed GRADE evidence profilesing GRADE recommendations for network
metaanalyses (Puhan 20149r each of the main comparisons of interest withien
outcomes, as recommended by the Cochrane HandRoakt{onal Tablel?,

Additional Tablel8, Additional Tablel9).

We used plain language to describe the resulibig plain language based tire effect
size from metaanalysis andherating of GRADE certainty, usingdditional Tablel,
developed by the Cochrane Effective Practice angb®ization of Care review group
(http://epoc.cochrane.org/ epspecificresourcegeviewauthorg. We judged the size
of effect as important, small or little differenceased on baseline values for outcomes,
change in the camnol group in included studiesver the duration of the study in these
outcomes, and any available benchmarks for clinimglortance of effects.
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http://epoc.cochrane.org/epoc-specific-resources-review-authors

4.4.1 Causalpathway analysis

We report outcomes in order of our logic nedtb explore theausal pathwagf
deworming as shown irFigure2. Our causal pathway suggests that deworming first
decreases worm burden (and reduces reinfectioej timproves haemoglobin, then
nutritional status, then cognitive and educatiomcomes, then school attendanteen
long-term outcomes such as educational attainment anaulamarket outcomes

STH prevalence

We assessed the impact of deworming interventionwaerm burden at the end of each
study. For the 23 studies that report impactnammsfor mass deworming of children
programms, there is considerable variability in effectivesed reducing worm
prevalence at the end of study in these studiegginay from a relative risk reduction of
9 per centto 83per cent(Additional Figure 4). Since some of the variation in
relative risk reduction may have been due to déferes in baseline prevalence, we also
report theabsolute risk reductiobelow, whichranged from 2 to 5@ercent(Tablel).

We explore the irpact on worms and the worm prevalence as possifdetenodifiers
in subgroup, sensitivity and weighted least squaegsession analyses, described
below.

Table3: Absolute risk reduction in Ascaris worm prevaleneith dewormingdgnterventions

Deworming Relative risk Absolute risk
difference

Albendazole 2/year vs. placebo

0.57 (0.53, 0.60)

-0.14 [-0.16, -0.13]

Albendazole 2/year + iron

0.62 [0.49, 0.79]

-0.26 [-0.38, -0.14]

Albendazole >2/year + iron

0.91 [0.73, 1.12]

-0.02 [-0.06, 0.02]

Albendazole >2/year

0.42 [0.35, 0.51]

-0.23 [-0.27, -0.18]

Albendazole 1/year

0.47 0.27, 0.81]

-0.18 [:0.30, -0.06]

Mebendazole 2/year

0.69 [0.65, 0.73]

-0.26 [-0.30, -0.22]

Mebendazole 2/year+iron

0.58 [0.46, 0.74]

-0.10 [-0.15, -0.06]

Mebendazole >2/year

0.45 [0.42, 0.49]

-0.44 [-0.48, -0.41]

Piperazine >2/year

0.57 [0.36, 0.90]

-0.29 [-0.51, 0.08]

Pyrantel >2/year

0.33 [0.25, 0.44]

-0.57 [-0.66, 0.49]

Albendazole 1/year + PZQ

0.17 [0.08, 0.40]

-0.22 [-0.30, -0.14]

Levamisole >2/year

0.51 [0.26, 0.99]

-0.31 [-0.56, -0.05]
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Haemoglobin

In summary, data from the included studies shoved thass dewormingf children
leads to little to no increase in haemoglolercept for interventions where
praziguantel was included in the mass dewmgr{(moderate to high certainty
evidencg. These analyses do not represent the full spectriustualies which have
measured haemoglobin following mass deworming bseave did not include studies if
they did not report one of our primary outcomes.

Twentyone studies reported haemoglobin in sufficient ddtaimetaanalysis. We did

not metaanalysehaemoglobin since it was one of cagcondary outcomes. Results are

presented irAdditional Figure 3. For all comparisons of dewoiing vs. placebo, the
range of effect sizes in individual studies@61to 0.30 g/dL.

For six comparisons which included iron or prazigtedystatistically significant effect
sizes 0f 0.27 to 0.93 g/ dkeere foundin four studies (Olds 1999, Taylor 2Q0,0Bhoite
2012, Nga2009,) These four studies also measured anthropometiticomes, and
found no effect of deworming on anthropometric anes (Olds 1999, Taylor 2001,
Bhoite 2012 and Nga 2009). Also, Nga 2009 assesegdition using a general
intelligence test, and found little to no effect of mdssvorming on general intelligence
(SMD 0.19, 95% CI:0.07 to 0.44).

W eight or weight for age(W AZ) gain

In summary: based on our analyses, deworming probably leadistt® dr no
difference in weight oweight gaincompared to placeb@noderate certainty evidence).
Based on our netwonketaanalyss, there is little to no difference between differe
types of dewormingor their frequency)their combinationsvith other deworming
drugs or with micronutentsor food (moderate certainty evidence).

Pairwise metaanalysis:Thirty RCTs reported weight or weight of age with
sufficient detail for metaanalysis. We conducted pairwise m-etiaalysis for each of the
26 nodes of our treatment netwqfkigure8). All studies used standard doses of
deworming drugs, with the exceptionfofe studies which used Albendazole 600 mg
instead of Albendazole 400 m@herefore, for our nodes, we combined all doses of
each drug together. However, because frequenteatnent was considered a
determinant of reinfection, we defined separateesoidr low frequency (1/ year),
standard frequency (twice per year) and high frempyd3-6 times per year)For
albendazole 400 mg, twice per year, with 13 RCTs 8,®57 participars, we found
statistically significantieterogeneity with ar?lof 93 per centwhichis considered very
high. Weconsideredt too high to allowpooling to estimate a single estimate of effect
(Figure®b).
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Figure6: Albendazole twice per year versus control, startdaed mean difference (SMD) of weight or

weight gain showing influence analysis with Koroma 1996 anepbenson 1989

Experimental Control 5td. Mean Difference 5td. Mean Difference
Study or Subgroup Mean SD_ Total Mean SD _ Total Weight IV, Random, 95% CI IV, Random, 95% CI
Alderman 2006 {cluster) 2413 T.42 14940 22589 2.01 13085 101% 0.02 [-0.00,0.04] r
Awasthi 2000 0.99 0.62 576 0495 0.84a 387 9.3% 0.06[-0.07,0.18] T
Ehoite 2012 {cluster adj) 24 14.26 128 T 10.88 183 T.8% -0.10 034,013 T
Dossa DWvs placebo 1.2 1 ar 1.2 1.1 28 4.4% 0.00[-0.49, 0.449] I —
Hadju 1997 0.01 0.7146 69 002 07411 74 BA% -0.01 [-0.34, 0.31] -
Hall 2006 {cluster) 473 191 1341 473 1.95 1318 9.8% 0.00[-0.08, 0.08] T
Koroma 1996 1.03 0.568 139 -0.075 0.926 48 5.9% 1.63[1.26,1.99] e
Moa 2009 and 2011 0.1 0324376 120 008 030919 122 TE% 0.06 019, 0.31] ]
Olds 1998 {from Charlie King) 1.41 1.349 92 1.66 1.5849 a1 T.0% -017 [F0.46,012] I
Rozelle 2015 (cluster) 3495 385 1000 381 2.95 1028 9.7 % 0.04 [-0.05,013] '
Stephenson 1989 21 0,74 78 07 0.84a 72 58% 1.70[1.33, 2.08] I
Stephenson 1993 a 1.36 95 2.2 1.16 93 B.9% 0.71[0.41,1.00] —_—
Sur 2005 1.52 2.9 342 1.23 2N 341 9.1% 0.11 [-0.04, 0.26] T
Total (95% CI) 18957 16810 100.0% 0.25[0.11, 0.39] . 2
Heterogeneity: Tau®= 0.05; Chi®= 174.34, df=12 (P = 0.00001); F= 93% '1 ; 1' é

Test for averall effect: £= 3.3 (P = 0.0004)

Favours control  Favours deworming

We conducted all of our prplanned subgroupnd sensitivity analyses for this
comparison to assess whether any of them explainedigh heterogeneity. None of

these analyses explained this level of heteroggriedisults not shown). Therefore, we

conductednfluence analysis by removing singleudies. The heterogeneity did not
improve upon removal of any single study, with gxeeption ofemoving bothKoroma
1996 and Stephenson 1989. Removal of each stedyed andof 89 per cent
Removal of both studies yielded atolf 61per cent

Figure7: Albendazole twice per year versus control, weitD), influence analysis without Koroma
1996 and Stephenson 1989

Experimental Control 5td. Mean Difference 5td. Mean Difference
Study or Subgroup Mean SD  Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Alderman 2006 (cluster) 2413 742 14840 22549 8.01 13085 21.6% 0.02 [-0.00, 0.04] r
Awasthi 2000 0.99 0.62 576 045 0.85 387 11.8% 0.06 [-0.07,0.18] T
Bhoite 2012 (cluster adj) 24 14.26 128 37 10.88 153 57% -010[0.34,03] 7T
Dogsa DWvs placebo 1.2 1 ar 1.2 1.1 28 16% 0.00[-0.48, 0.44] 1
Hadju 1997 0.01 0.7156 69 002 07411 T4 33% -0.01 [0.34,0.31] —
Hall 2006 {cluster) 473 1.91 1341 473 195 1318 17.0% 0.00 [-0.08, 0.08] T
Kaorama 1996 1.03 0.568 139 -0.075 0.926 48 0.0% 1.63[1.26,1.99]
MNga 2009 and 2011 0.1 0.324376 120 008 0.30919 122 51% 0.06[-0.18, 0.31] —
Olds 1999 (from Charlie King) 1.41 1.39 92 1.66 1.59 91 41% -047 F0.46,0.132] T
Rozelle 2015 {cluster) 3.95 365 1000 31 2499 1028 158% 0.04 [-0.05, 0.13] ™
Stephenson 1989 21 0,79 78 0.7 0.85 72 0.0% 1.70[1.33, 2.08]
Stephenson 1993 31 1.36 a5 2.2 1.16 93 4.0% 0.71[0.41,1.00] —_—
Sur 2005 152 291 342 1.23 2 341 101% 0.11 [-0.04, 0.26] ™
Total (95% Cl) 18740 16690 100.0% 0.05 [-0.02, 0.11] *
Heterogeneity: Tau®= 0.00; Chi®= 25.79, df=10 (P= 0.004); = 61% 52 51 b 15 é

Testfor overall effect Z=1.42 (P=0.16)

Favours control Favours deworming

To explore reasons for these outlier studies, veessed all studies for baseline
imbalance, using standardized differences in baselineescon prognostically
important variables of worm prevalence, intensitytritional status (weight and
height) and age (Austin 2009)The two outlier studies had baseline imbalance 0f5
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standardized difference on one or more of thesabéesand both were rated unclear
for allocation concealmentKoroma 1996 had elinically importantbaseline imbalance
in weight for age obnestandard deviatiotower in the intervention groupe(g.-2.18
WAZ in the treatment groups.-1.07 WAZin the control group at baseline in the urban
population. In Stephenson 1989, the albendazole group had higlitéaliprevalence

of hookworm (95% vs. 79% for the control group) arnigher intensity of hookworm
infection (geometric mean egg counts of 1,183 vs. 384fepthe control group) The
pooledrandom effects effect siZer albendazole 2/year vs. contmeas 0.05 SMD
(95%04: -0.02,0.11), P=61% without these two studies, compared to 0.2BIFb%Ci:
0.11to 0.39),3=93% with these studiedf converting to kg using the median standard
deviation for weight in kg from all included RCTi,is equates to a difference between
0.07 kg without these studies compared to 0.35 ik these studiedVe decided to

run thepairwise anchetworkmetaanalyss without theséwo studies, and conduetl
sensitivity analyses to explore the impact of tthégision on the results.

Network mea-analysis Thenetworkmetaanalysis of weight and weight for age
included29 trialswith a total of61,857participantgAlderman 2006; Awasthi 2000;
Awasthi 2001; Awasthi 2008; Bhoite 2012; Donnen 89Bossa 2001; Garg 2002;
Gateff 1972; Goto 2009; Gemberg 1991; Gupta 198Radju 1997Hall 2006; Kruger
1996; Ndibazza 2012)Ids 1999; Ostwald 1984;inabhai 2001A; Miguel 200Nga
2008; Rousham 1994Rozelle 2015; Stephenson 19%3pltzfus 1997Sur 2005
Watkins 1996; Willett 1979; Wiria 20)3 Thestudy by MigueR004was analysed as
two separate studies because we obtained datatfierauthors on which schools
received praziquantel due to >p@r centschistosomiasis prevalence. Because we had
data on intervention schools and control schooth wi30per centschistosomiasis
prevalence, we analysed this study as two sepaoatgarisons with two separate
control groups: 1) Albendazole vs. control for solsowhere no praziquantel was given,
and 2) Albendazole+praziquantel vs. control forsmswhere praziquantel was given.

We assessed 26 interventions (defined by drug tiypquency of administration, and
types of ceinterventions) in20 two-arm studiesfive studies withthreearms andive
studies withfour arms. The nodes with the most sieglwere placebo (28 studies),
Albendazolgwo peryear (11 studies), Mebendazalereefour peryear four studies)
andAlbendazolehree to four peyear four studies) (see network geomefigure8).
The network analysis was consistent, as assessttelgonsistency plot, and model
diagnostics Additional Tablel2), with atotal residual deviance 55.6DI1C-31.69
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Figure8: Evidence Network: Weight, n=29 randomised tri&d4,857 participants
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Abbreviations:

Alb-std: albendazole 400 mg 2/year
Alb-LD: Albendazole 400 mg lyear
Alb-HD: Albendazole 80 mg >2/year (36)
Sec: secnizadole (antigiardial)

Meb-high: mebendazole >2/year

MMN: multiple micronutrient fortified biscuit
PZQ: praziquantel once/year

Metro: metronizadole: antigiardial

Pip: piperazine twice/year

Levahigh: levamisole >2/year

Pyrn: pyrantel 2/year

Compared to placeb:dFor interventions compared to placele found no
statistically significant treatment effects in tpairwise analyss, with effect sizes
ranging from-0.14 to 0.29 SMD, withhreeexceptions. The pairwise comparison of
Albendazolgwice per yeafvitamin Avs. vitamin A was statistically signiéat with a
random effects SMD of 0.06 (95%Cl: 0.01to 0.11janebendazole twice/ yeas.
placebowas statistically significanwith arandom effect&SMD of 0.10 (95%Cl: 0.01,
0.18). These ongyear effect sizes equate to 330 grams aildgrams, respectively.
Piperazine >2/year + metronizadqbnti-giardial)vs. placebo was statistically
significant in ondour arm study with an SMD 0.4@5% CI. 0.02, 0.9}, equating to
0.35kg (95%¢CI: 0.02 to 0.68 kg)this difference was not statistically significaintthe

75 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



network analysisThe comparison of the network to pairwise resulesavconsistent
with each otherand found no statistically significant effedts any treatment or
treatment combinationn weight or weight for agélrable2). The full comparison of all

pairwise and network metanalyses and interventions is in Appen#ix

Table4: Weightor weight for ageactiveinterventions vsplacebo in girwise and network

m etaanalysis

Comparison Number studies with Pairwise SMD  Network SMD  GRADE Certainty

direct comparison and  and 95% and 95%

number participants confidence confidence

interval interval

Albendazole, 400 mg 11 0.05 0.05 Moderate!
twice/year (18,740 treatment, 16,690 (-0.02, 0.11) (-0.05, 0.16)

control)
Albendazole+ 2 0.10 0.15 Low?
praziquantel, twice per (221 treatment, 217 (-0.09, 0.29) (-0.10, 0.40)
year control)
Albendazole, 400 mg 4 0.03 0.05 Moderate!
(>2/year) (1196 treatment and (-0.05, 0.11) (-0.16, 0.18)

1,226 placebo)
Praziquantel once/year 1 0.13 0.23 Low?

(91 treatment, 91 (-0.16, 0.42) (-0.11,0.57)

placebo)
Albendazole 400 mg 2 0.06 0.06 High
twice per year+vitamin A (2,692 treatment, 2,692  (0.01, 0.11)* (-0.15,0.26)
vs. vitamin A placebo)
Piperazine >2/year + 1 0.46 0.46 Low?
metronizadole (41 treatment, 39 (0.02,0.91)* (-0.07,0.98)

(antigiardial) vs. placebo

placebo)

GRADE Notes 1) Rated down foheterogeneity?) Rated down for optimal information size
of SMD 0.2 is 400 and because of study limitations wugossible reporting bias since results
include a study where we obtained data from amp sites of aive site study, and 3) Rated
down two levels for imprecision because the sansizleis 80, and optimal information size for
a small effect of SMD 0.2 is 400

Two studies reported only end of study differeneéireen arms. Bobonis 2006
reported a nosstatistically significant difference at end of stu@vithout providing
results for each arm of the sty) between albendazole+iron+vitamin A vs. coninol
preschool children d.50kg (95%CI:-0.09, 1.09. Linnemayr 2011 found a difference
between a comprehensive nutrition package whichuohed deworming, growth
promotion, vitamin A, iron, bednets farfee, cooking workshops and breast feeding
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support vs. control of 0.26 K®5% CI: 0.06, 0.48 which was robust to a number of
sensitivity analyse&esults not provided for each arm of the study)

Compared to active interventionsn the network analys, we found no
statistically significanor clinically important (using SMD of 0.3 to asseatisical
importancedifferences between any intervention&/e report selected head to head
treatmentdelow(Table3).

Table5: Weightor weight for agehead to head comparisons, pairwise mstwork meta

analysis for selected comparisons

Treatment Comparator N RCTs Pairwise Network GRADE
(N participants) meta-analysis meta-analysis Certainty
SMD and 95% SMD and 95%

Cl Cl

Albendazole 400 Albendazole 400 1 -0.36 -0.10 Moderate!
mg twice/year mg 2/year (189) (-0.79,0.07)  (-0.36, 0.16)

+Praziquantel
Albendazole 400 Mebendazole No direct studies 0.08 Low" 2
mg twice/year twice/year (-0.10, 0.30)
Albendazole 400  Albendazole No direct studies 0.05 Moderate?
mg twice/year >2/year (-0.15, 0.24)
Albendazole 400  Albendazole No direct studies 0.01 Low! 2
mg 2/year 2/year + hygiene (-0.28, 0.32)

promotion
Albendazole 400  Albendazole 2 0.01 0.11 Moderate®
mg 2/year 2/year + iron (411) (-0.37,0.40)  (-0.14, 0.36)

Notes 1) We downgraded for imprecisidrecause optimal information size for a small effect
of SMD 0.2 is 400; 2) Downgraded for intransitivjty) Downgraded for high risk of bias of
Bhoite 2012

Power analysis:We assessed éhpower to detect a difference of 0.2 kg (postudate
by Croke et al 2016 to be clinically important iflg a portion of the population
benefits)for albendazole twice per year vs. placebo, usingrnieehods described by
Hedges and Pigott 2001. Using tkeaethods, we had 99.9%r centpowe to detect a
difference o200 gramsn our analysis of albendazole twice per yesuplacebg with

an alpha of 0.0%two tailed test)

Controlled before after studiesThe results from the controlled before aftendy
which reported weight (Pust 1987) agree with thesal the network eta-analysis
including Pust 198 ¢onvergedwas consistenas assessed with consistency plots,
residual deviance and deviance information criteaiad agreed with these results
(results not shown).
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Publication bias:Thefunnel plotfor albendazoleéwice per yeaws. placebafor
weight or weight for agdoes not suggest publication bi@sgure35).

Studies notincluded in metanalysis:

Five additional studies reported no statiatly significant difference between
deworming and control for weight or weight for aggthout sufficient detail for meta
analysis (Kloetzel 1982, Taylor 2001, Beach 1998al$1975, Solon 2003).

Height gain or Height for age (HAZ)

In summary: Deworming probablyleads to little or no difference in height gain
compared to placeb@noderatao highcertainty evidence Thereis probably little or
no difference between different types of dewormiingguencies of deworming or
combinationsvith other dewoming drugs, micronutrients or foddhoderate to high
certainty evidence).

Meta-analysis:In pairwise analyses, we fourhdgh heterogeneity {lof 86%)with

two studiesdescribed above: Koroma 1996 and Stephenson k@88use of baseline
imbalance Forcongruencewith the weight analysisye excluded these studies from
the base case analysis, and conducted sensitivilyses with and without them
(Appendix 4 for forest plot) With these two studies, the pairwise restids
albendazole vs. placeliad anSMD 0f0.18 (95%Ci:0.03, 0.33 vs. an SMD of 0.03
(95%Cl:-0.02, 0.09 without these two studiesyf 11%).Using a typical standard
deviation for heightn the included studiesf 3.4 cm, SMD of 0.18 is equivalent to 0.44
cm and SMD of 0.03 is equivaht to 0.07 cm.

Network metaanalysis structure:The network metanalysisfor height or
height gain had 25tudies(Awasthi 2000; Awasthi 2001; Awasthi 2008; Jioteai
2001A; Ndibazza 2012; Watkins 1996; Garg 2002; Ostw&Il84L, Hall 2006; Kruger
1996,Miguel 2004; Wiria 2013; Rozelle 2015; Goto 200908l 2012; Donnen 1998;
Stoltzfus 1997; Stephenson 1993; Nga 2011; Dos€d2Bupta 1982; Olds 1999; Hadju
1997 (Figure9). As with weight, Miguel 2004 was entered as two sepastudies
because we reived data from authors to identify which schoodgltprevalence of
schistosomiasis >3fer centand thus received praziquantel, thus it was entaed
Albendazole twice per year vs. control and AlbermezPraziquantel vs. controThere
were 24 differehtreatment combinations, in 16 two arm studiess fthreearm studies
and fivefour-arm studies. The network was consistdmtal residual deviance was
43.36 (sd 7.783) and the deviance information cigte was-39.794(Additional Table
13).
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Figure9: Evidence Network: Height, n=25 randomised trials,&21 participants
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Compared to placeboFor treatments compared to placgdable4), there were no
statistically significant differences in pairwisealyses or the network, with the
exception of the pairwise analyses of height foe agthe MigueR004 study, where
there was a statistically significadifference inheight for agéetween children who
receivedoneyear of treatmenaéf 0.13 Zscore(95% CI: 0.08, 0.18with albendazole
aloneand hygiene promotiows. children in control schooland d 0.12 Z score units
(95% CI: 0.04 to 0.20) for albendazole+praziquaared hygiene promotioms. control,
where praziguantel was given once per yaaly in regions with schistsomiasis >30
per cenfdata provided by the authordlhesecomparisons wergot statistically
significant in the network analysis with0al1l2 SMD (95%Cl:-0.01,0.25)and0.11SMD
(95%CI:-0.03,0.25), respectively. Neffect sizes were greater thand SMD 010.15,
with the exception of combinations of dewormingtwéntigiardials, where theffect
size was 0.5MD for deworming and secnizadole vs. placebo (@G2t69) and 0.41 and
0.42 for piperazine and metronizadole and metrothat@a alonevs. placebo,
respectivelyGupta 1982) See Appendix 13.5 for comparison of all netwarkd
pairwise results.

One cluster RCT (Bobonis 2006) reported no differeim height gain for albendazole +

iron + vitamin Ain preschool vs. contréd.75cm (95%CI:-2.40, 0.90cm).
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Table6: Height and height for age (SMD): Cqmarison of pairwise and network mesmalysis
for selected interventions vs. placebo

Intervention Number RCTs Pairwise SMD and Network meta- GRADE
Number 95% Confidence analysis SMD  certainty
participants Interval and 95% ClI

Albendazole 2/year 9 0.03 0.03 Moderate!
(6839 participants)  (-0.02, 0.09) (-0.04,0.10)

Albendazole >2/year 4 0.08 0.08 High
(2399 participants)  (-0.01, 0.17) (-0.01,0.20)

Albendazole 2/year + 1 0.12 0.12 Moderate?

hygiene promotion (6446 participants)  (0.07, 0.17) (-0.01,0.25)

Albendazole 2/year + 1 0.11 0.11 Moderate?

Praziquantel+ hygiene (4720 participants)  (0.04, 0.18) (-0.03,0.25)

promotion

Praziquantel 1/year 1 (182 participants) -0.11 -0.01 Lows®

(-0.40, 0.18) (-0.27,0.25)

Piperazine 1 0.40 0.41 Moderate*

>2/year+metronizadole (80 participants) (-0.04, 0.85) (-0.06,0.88)

Notes 1) Rated down for inconsistency because two stuwdiE® excluded due to baseline
imbalance (sep. 67). 2) Rated down for study limitation. 3) Dograded for imprecision due
to not meeting opm alinformation size of 400 participants for an SMDG® (small effect
size), 4) rated down one level fion precision due to not meeting optimal informat&ine, and
rated down one level for study limitatiodse to potential reporting bias since resuiare
based on 2 sites of a 5 site trial (Olds 1999).

Active comparators:For head to head comparisons of deworming comptredher
active treatments, there were no statistically gigant, nor clinically important
differences in either the pairwise network metaanalysis, with the exception of
combinations with antigiardials (secnizadole or noaizadole), where there were effect
sizes of 0.2 to 0.4 SMDOyhich was equivalent to a difference of 0.4 to 6n8 in the
original studiegTable5).
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Table7: Height or height for age; head to head comparisppairwise vs. network meta
analysis for selected comparisons

Treatment Comparator N RCTs Pairwise Network meta- GRADE
(N participants) meta-analysis analysis SMD Certainty
SMD and 95% and 95% Cl

Cl

Albendazole 400  Albendazole 400 1 -0.17 -0.04 Moderate!
mg twice/year mg 2/year (189) (-0.59, 0.25)  (-0.23,0.16)

+Praziquantel
Albendazole 400 Mebendazole No direct studies - -0.06 Low!'2
mg twice/year twice/year (-0.22,0.09)
Albendazole 400  Albendazole No direct studies - 0.05 Moderate?
mg twice/year >2/year (-0.06,0.19)
Albendazole 400  Albendazole No direct studies - 0.09 Low!' 2
mg 2/year 2/year + hygiene (-0.06,0.24)

promotion
Albendazole 400  Albendazole 2 -0.13 -0.02 Moderate?
mg 2/year 2/year + iron (415 (-0.33,0.07)  (-0.20,0.17)

Notes 1) We downgraded for imprecision because optiin&drmation size for a small effect
of SMD 0.2 is 400; 2) Downgraded for intransitivjty) downgraded for high risk of bias of
Bhoite 2012.

Studies not included in metanalysis Threestudieswerenot included in meta
analysis due to missing data. All of these studésortedno statistically significant
effect of deworming vscontrol on height (Taylor 2001, Beach 19%dlon 2003.

Controlled before after studiesWe did notfind any controlled before after studies

with data for height in a usable format.

Publication bias:Afunnel plot ofalbendazole twice per yeagporting height or
height for age did not suggest publication biad {itional Figure 2).

Subgroup and sensitivity analy seés described below, these main effects on
height wereobust tofour subgroup analyses and our frlannedsensitivity analyses.

W eight for height (WH2Z)

In summary: Mass g&woming results in little to no difference in weigharfheight
compared to placebdigh certainty evidence)Thereis probablyittle to no difference
between different drug types, frequenciexombinationswith food or micronutrients
(moderate to higheartainty evidence).
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Pairwise metaanalysis:Twelve studies were included in pairwise analyeis f
weight for height{Awasthi 2001; Dossa 2001; Hadju 1997; Nga 2011lpBemson 1993;
Kruger 1996; Ndibazza 2012; Watkins 1996; Garg 2002wald 1984; Greenlg 1981;
Goto 2009.

Network metaanalysis structure The network metanalysis comprised 15
different treatment comparisons, assessed in severarm studies, twohreearm
studiesandthreefour-arm studiegFigure10). One study with five arms waded as
a four arm study for programming reasqm® droppedhe arm with pyrantel once per
year, considered not applicable to current dewogpirogrammse) (Hadju 1997).The
network wasonsistentthe total residual deviance was 33.54, DT(733(Additional
Tablel3).

Figure 10: Evidence network: Weight for height, n=12 ramuised trials, 4687 participants
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Compared to placeboNo comparisons of treatments vs. placebo werestiaaily
significantin the pairwise or the network analy$is weight for height The effect sizes
in pairwiseand networkcomparism vs. placebo were <0.2 SMD, with the exception of
albendazolence/year vsplacebowhich was based on two studig$adju 1997;
Stephenson 1993vith an SMD of 0.44 5% CI-0.58 to 1.46)and Bof 95%(low
certainty evidence, downgraded for less thatiropl information sizeTable6). For

full comparison of network to pairwise results, ggendix2.
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Table8: WHZ comparison of pairwise to network mesanalysis: active interventions
compared to placebo

Treatment N trials Pairwise SMD NMA SMD GRADE
(N children) (95% Cl) (95% Crl) certainty

Albendazole 2/year 5 0.14 [-0.20, 0.49] 0.14 High
(2311) [-0.20, 0.47]

Alben >2/year 3 -0.06 -0.08 High
(1684) [-0.25, 0.13] (-0.67,0.51)

Alben 2/year + iron 1 -0.12 0.10 Low!
(59) [-0.63, 0.39] (-0.88,1.07)

Meben >2/year 1 0.25 0.25 Low!
(86) [-0.18, 0.67] (-0.82,1.33)

Notes 1) Downgraded for imprecision due to not meetoggimal information size for small
effect of 0.2 SMD for 400 participants

Compared to active interventionsThere were no statistically significant
differences between any active comparators. Alatfsizes were less than 0.4 SMD
(Table7) .

Table9: Weight for height, had to head comparisons, pairwiss.network metaanalysis

Treatment Comparison N trials Pairwise SMD  NMA SMD GRADE
(N children) (95% Cl) (95% Crl) certainty

Alben LD Alben HD 5 - 0.37(-0.53,1.26)  Low'?
(987)

Meben LD Alben LD 3 - -0.33 (-1.55,0.90) Low'?
(328)

Meben LD Meben HD 2 - -0.28 (-1.76,1.18) Low'?
(204)

Notes 1) downgraded for intransitivity; 2) downgradedrfless than optimal information size

Controlled beforeafter studies:No controlled before after studies wedoeindthat
reported WHZ.

Proportion stunted

In summary: Mass e@wormingwith albendazole twice per year leadditte to no
difference in the proportion of stunted childreempared to placebigh certainty
evidence).There was little to no difference between differedntig types, combinations
or frequency low to moderateertainty evidence).
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Pairwise metaanalysesWe included seven RCTs which reported proportion of
children stunted at the end of study. The pairwisgaanalyses were not statistically
significant and ranged from 0.63 to 0.98 relatik(Appendix6 for forest plot3.

Network metaanalysis structureBecause there were three studies with multiple
arms (Stoltzfus 2001, Bhoite 2012 and Thi Le Hu@9@7), we judged that network
metaanalysis was worthwhile. However, since there weoestudies with vitamin A
alone, the network failed to converge if we consetkAwasthi 2001 as Albendazole
twice per yeafvitamin Avs. vitamin A.As we considered there to be a low risk of
synergistic effects of vitamin fand vitamin Awas in both armsye coded this studysa
Albendazole twice/ yeavs. placebo(Figurell). The network was consistefresidual
deviance 18.58 vs. 19 data points, deviance infaromecriteria 133.008)

Figure 11 Evidence network: proportion stued, n=7 randomised trials, 5593 participants
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Compared to placebanassdeworming with albendazole twice per year leads to
little to no effect on proportion of stunted chitdr, with relative risiRR) of 0.97
(95%CI:0.78,1.18)[high certainty evidencgTable10). Compared to placebo,
deworming withmebendazole, albendazole+praziquantel, albendaizolefand
mebendazole+iroprobaly leads to little to no effect on proportion ofisited children
(low to moderate certainty evidence for mebendgzlleendazole combined with
praziguantel, and mebendazole combined with iron).
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For comparison of active treatmentseremay belittle to no differencen effect on
proportion stuntethetweenalbendazole, albendazole +praziquantel, albendazotm
and mebendazole (with or without iro¢relative risks range from 0.74 to 1.109w to
moderate certainty evidencg€llable8). Mebendazole +rbn compared to iron alone
mayincreasehe proportion stuntedith aRRof 1.49 ©5%CI: 0.88 to 2.48) (low
certainty evidence).

Tablel0: Proportion stuntedas a relative risk (RRNetwork Metaanalysis compared to

pairwise metaanalysisactive interventionsompared to placebo

Treatment Reference N trials, Pairwise meta- Network meta- GRADE
N children analysis, random analysis, relative  certainty

effects risk

(95%Cl) (95% Crl)
Albendazole 2/year Placebo 4 (4286) 0.98 (0.88, 1.08) 0.97(0.78,1.18) High
Albendazole 2/year +iron 1(74) 0.63 (0.16, 2.46)'  0.72(0.16,1.80) Low!
Mebendazole > 2/year 2 (508) 0.79 (0.57,1.10) 0.79(0.52,1.17) High
Mebendazole >2/year 2 (511) 1.08 (0.81, 1.44) 1.07(0.73,1.49) High
+iron
Albendazole+PZQ 1 (263) 0.92 (0.44,1.91)2  0.89(0.41,1.66) Moderate?

Notes 1) Downgraded for imprecision by two levelse to not meeting optimal information si2¢ Downgraded
by one level for imprecision

85 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Tablell Proportion gunted relative risk (RR), mass deworming compared toweti
treatmentsNMA vs. MA, random effecfer selected comparisons

Treatment Reference Ntrials, N  Pairwise Network meta- GRADE
children meta- analysis, relative certainty
analysis, risk
random (95% Crl)
effects
(95%Cl)
Albendazole 2/year Albendazole 1 0.85(0.20,  0.74(0.17,1.87) Low!
+iron 2lyear (74) 3.56)
Mebendazole Albendazole - - 0.81(0.51,1.27) Low?,3
>2/year 2/year
Mebendazole Albendazole - - 1.10(0.72,1.63) Low
>2/year +iron 2/lyear
Albendazole 2/year Albendazole - - 0.92(0.41,1.78) Low
+PZQ 2/year
Mebendazole Mebendazole 2 1.30 (0.72,  1.49(0.88,2.48) Low*
>2/year +iron >2/year (507) 2.36)

Abbreviations PZQ: praziquante, GRADE notes 1- downgraded for high risk of bias of
Bhate 2012, and imprecision due to not meeting optiméormation size; 2downgraded
because of imprecision;-8owngraded for transitivity; 4downgraded for imprecision and
risk of bias due to baseline imbalance in StoltZ2084

Controlled before afterstudies We did not find an¥_BAsthatreported
proportionof stuntedchildrenas an outcome.

Studies not included in metaanalysis One study could not be included in the
metaanalyses (Bobonis 2006) and reported no differéendeight for age between
albendazole+iron+vitamin Avs. control in preschobildren five months after
treatment.

Other measures of anthropometryBody mass in@x, mid-upper arm
circumference, &infold, proportion wasted, proportion underw eight

Because these outcomes were repoimea small number of studies (less than 10
studies, aslescribed above), and all stedireporting these outcomes also reported
either weight or height or both, we did nmtnduct analysis fothese outcomes.

One CBAreported BMbut not weight or heigh@Monse 2013).1t found little to no
effect onBMI between a class treated with mass deworming anekearnal concurrent
untreatedcontrol schoglwith an effect size d.02BMI units(95%CI: -0.33 to 0.37)
(very low certainty evidence).
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Cognitive pro@ssingand development

In summary: Based on our analysemassdeworming results in little or no difference
in shortterm cognitivetasks (such as attention), little to no differemcgeneral
intelligence and little to no difference in childba developrentcompared to placebo
(high certainty evidence).

Pairwise metaanalysis:Weconducted three metanalyses: 1) cognitive outcomes
that are sensitive to attention and shtatm memory (e.g. digit span, number recall);
2) general intelligence measures (€2gabody Vocabulary scale and Raven’s
progressive matrices); and 3) childhood developmeaasures (e.g. language
development).

For short-term attention threestudies reported outcomes of tasksich measure
shortterm attention: 1) Ebenezer 2013 asssba coding task; 2) Rozelle 2015 reported
the WISC IV working memory index andrpcessing speed index (in Chinesand 3)
Ndibazza 2012 measured an attention taske used the WISC IV working memory
index from Rozelle 2015, and tested whether chaptdie Processing speed index would
change results (it did not). These studies shtielio no difference in shoiterm
attentionfocused tasks (high certainty evidenc#)iguel also found no difference in
shortterm attention tasks (insufficient information foreta-analysis).

Figure 12: Shortterm cognitive processing and attention, mass dewiog vs. placebo

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.9.1 Albendazole 2/year vs placebo
Raozelle 2015 {cluster -0.01 4451 1000 027 463 1028 100.0% -0.06[-015,003]
Subtotal (95% CI) 1000 1028 100.0% -0.06 [-0.15, 0.03]

Heterogeneity: Mat applicable
Testfor averall effect Z=1.38{FP=017)

1.9.2 Albendazole high freq (4iyear) vs placebo

Ndihazza 2012 405 146 440 398 146 420 100.0% 0.05[-0.08,0.18] !
Subtotal (95% CI) 440 420 100.0% 0.05 [-0.09, 0.18]

Heterogeneity: Mat applicable

Testfor averall effect: Z=0.70 (P = 0.48)

1.9.4 Mebendazole std freqg + iron vs placebo

Ebenezer 2013 (cluster 124 B3 G615 13 B3 575 100.0% -0.10[0.21,0.02] !
Subtotal (95% CI) 615 575 100.0% -0.10 [-0.21, 0.02]

Heterogeneity: Mat applicable
Testfor averall effect: Z=1 .64 (P=010)

R 0 05 1
. . Favours control Favours experimental
Testfor subgroup differences: Chi*=2.73, df= 2 (P = 0.26), P= 26.6%

For generalintelligence we selected the outcomes common to more than ordy/ stu
(Peabody Vocabulary scale reported by Ndibazza 2012 Watkins 1996)We also felt
that Raven'’s progressive coloured matrices from R@&9 cold be combined with this
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These results found little to no difference in gealéntelligence measures for mass
deworming compared to contrdtigurel3).

Figure 13: General intelligence, mass deworming vs. cohtro

Experimental Control $td. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean 50 Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.10.2 Albendazole high freq (4/year) vs placebo
Mdibazza phwt 2012 1753 329 440 1765 329 420 B30% -0.04 07, 010]
Mga 2009 and 2011 36 415 114 28 442 119 M1% 019 [-0.07, 0.44] T
Watkins 1996 4599 1638 91 4578 1512 81 158% 0.01 [-0.25, 0.31] — 1
Subtotal (95% Cl) 645 620 100.0% 0.02 [-0.11, 0.14] <9

Heterogeneity: Tau®=0.00; Chi*= 226 df=2 (P=032; P=11%
Testfor overall effect Z=029(F=077)

1.10.3 Albendazole high freq (4/year)+iron+ vitamin A vs placebo

Mga 2008 and 2011 28 384 118 28 442 119 100.0% 0.
Subtotal (95% Cl) 118 119 100.0% 0.
Heterogeneity: Mot applicable

Testfor owerall effect: = 0.00 (F = 1.00)

=

=
=20
—

= o
P b

5, 0.25] t
5. 0.25]

-1 05 0 05 1

Favours control  Favours experimental

Testfor subgroup differences: Chif=0.02, df=1 (P =080}, F=0%

Ndibazzaet al 2012 also measured other cognitimmtcomesncludingworking
memory, cognitivdlexibility, inhibition, planning, fine motor fundn, gross motor
function, and reported no statistically significatifferencedor any of these outcomes
in children at agéive years who had been treated with albendazole 40 @witg per
yearfrom 15months of age.

For early childhood developmentye decided to analyse language development
reported in Stoltzfus 2001 separately from cogrifiwocessing measursmce the scale
measured development in language over one.ydas was doné&y assessigitems

such as “child can say three words” and “child udeswords |, me and yowhd was
considered to capturedifferentconceptthanthe abovecognitive processing outcomes.
We also analysed the motor development scale sepgr@onsisting oR0 items,
Kohnbachs alpha=0.9492 (for children ages3t2months), with items such as “child
can kick a ball forward, child can walk on tipt@hild can stand for a moment on their
own”). For language development, Stoltzfus 2001 used ke eddanguage delopment
modified for use in Kiswahili (range-@8). The main effect of mebendazddeir times
peryear was not statistically significant (0.3 unitst@f 18 point scale (95%C}0.3 to
0.9) and the interaction term of mebendazole and was not statistically significant
either. The main effect of iron vs. no iron wastatistically significant difference of 0.8
units on an 18 point scale (95% Cl: 0.2 to 1.8)oltzfus 200 &lsofound no difference

in motor developmentetween mebendazole vs. no metlazole reported as a
difference of 0.44 uniten a 20 unit scal@5% ClI: -0.22 to 1.10).
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Awasthi 2000assessed the revised psereening Denver questionnaire (also a measure

of early child development), and fouma difference in the outcoms questimable
Denver questionnairi@ childrenof 1.01(95% CI: 0.82 to 1.23).

Network metaanalysis:We did not perform network metanalysis due to the
paucity of studies.

Studies notincluded in metanalysis Threestudies had insufficient
information for metaanalysisand reportedo effect of deworming vs. control on
cognitive processingMiguel 2004 reported no statistically significariteets of
deworming vs. control on a battery of cognitivetsegiven in 2000 (the third year of the
study) to all groupswhich incudedboth attention/shorterm memory tasks as well as
general intelligence measures‘pfcture search, Ravéematrix, verbal fluency, digit
span...and a dynamit¢est using syllogisnf{Miguel 2004) Solon 2003 reported no
differences ora measure of general intelligendadeprimary mental abilities test for
Filipino children which measures verbal and nonverbal quantitativktizls between
children treated with albendazole twice per yeatharse receiving a placel{8olon
2003) Jinabhak001B reported no differences in Raven’s coloureagpessive
matrices, Rey Auditory Verbal Learning TestSymbol Digit Modalities Tesbetween
children treated with albendazole and praziquaocdei pared to those with no
deworming

Controlled before dter studies:We did not include any CBA with cognition
outcomes.

Publication bias:There vas aninsufficient number of studies (<10) to rely on fuad
plots.

School attendance or participation

In summary:Based on our analysemassdeworming results inittle or no difference
in school participatiows. placebo(moderatecertainty evidence).

Pairwise metaanalysis: Seven studies reported school attendance, usingeith
school records or unannounced site visits througlloe year. The interventions ingh
analysis included: Albendazole twice/year (Roz2Dd45), Albendazolefour times per
year (Watkins 1996)Albendazole twice/year +iron and vitamin Bgbonis 2006),
mebendazole+iron once gixmonth perod (Ebenezer 2012), Albendazole 2/year
+hygiene pomotion with or withoupraziquantel oncper year (Miguel 2004),
Albendazole 4/year (Kruger 1996), and thiabendafmle times pewear (Gateff 1972).
We used generic inverse variance method becausmiyéhad difference scores for two
studies (Gatefl972 and Bobonis 2006We converted all measures to percentage of
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school attended over the duration of the study. (®ygexpressing days missed by the
number of possible school days in the term).

Network metaanalysis We decided to attempt networkapsis because we had >
five studies. However, two studies could not be incibdecause they did not report

attendance for each arm; they only reported thierdihce between groups (Gateff 1972,

Bobonis 2006). The network containfiek trials, with six nodes(Figurel14). The
network converged, however, the credible intervedse wide (from-100 to +100per
centattendance differences), and we could not asgesassumption afonsistency
because we had no closed loops (i.e. no studidstiteeor four arms). Therefore, we
felt these results were not robwstid do not report them here

Figure14: Evidence network: attendance, n=7 randomisedls$r, 16,304 participants

Not included
because only

report Meben
difference: + [ron
Gateff 1972
Bobonis 2006

1 RCT,
n=1,621
ZRCT\
1RCL ' plagebo 4%

n=3,028
Alben +

A,
%
N ,/b*‘
<
PZQ +

Hygiene

Compared to placebo,using pairwise analysesthe pooled resulacross all mass
deworming interventionwasa differenceof 1 per centattendanc€95%Cl:-1%to 3%),
with moderateheterogeneity indicated by of 67 per centand p=0.@4 for the ch? of
21.05with sevendegrees of freedont{gurel5). Werated dowrnthe certainty by one
level (to moderate) becauseludterogeneitysee below for sensitivity anags)
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Figure 15: School attendance, pairwise results

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Bohonis 2008 (cluster) 0058 0034 889% 0.06 [0.01,0.13] T
Ebenezer 2012 {cluster) locf -0.04 00153 17.7% -0.04 [0.07,-0.01] —
Gateff 1972 noos 0013 1919% 0.01 0.02, 0.03] -
Kruger 1986 001 00367 81% 0.01 [-0.06, 0.08] —_— T
Miguel 2004 (clusten Albendazale alone 011 0.04 T.2% 011 [0.03,019]
Miguel 2004 (FZQ+Alb cluster) 0.0z 006  3.8% 0.02 [0.10,0.14] —
Rozelle 2014 (cluster) 001 00169 16.8% 0.01 [0.02, 0.04] I
Watking 1986 -0.01 00141 184%  -0.01 [-0.04,0.02] =
Total (95% CI) 100.0% 0.01 [-0.02, 0.03] ?
Heterogeneity: Tau®=0.00; Chi®=18.72, df=7 (F=0.009); F= 63% —D'.E -D'.1 ﬁ 0!1 sz

Test for overall effect: Z=0.69 (P = 0.48) Favours contral Favours deworming

We explored reasons for heterogeneity with-pt@nned subgroup and sensitivity
analyses (described in detail belovilhe pooled result wasnsistent fomll sensitivity
analyses and there weno subgroup differences, with one exceptionsa@ded below.

The onlysubgroup or sensitivitgnalysis which explained heterogeneity was
confounded by two factors: 1) risk of bias and 2thod of measuring school
attendancgFigurel16). Two studies which measured school attendande avitsite
visits also had high risk of bias for lack of blindibgth personnel and participants (in
contrast to the other studies which used schoan#xto monitor attendant¢kathad
low or unclear risk of bias for blinding).

Figure 16: School attendance (difference percentage oattendance), pairwise metanalysis

Mean Difference Mean Difference 5
Study or Subgroup WMean Difference SE_Weight IV, Random, 95% CI_Blinding of Personnel IV, Random, 95% Cl H1J
Ebenezer 2012 (cluster) locf 004 00153 17.6% -0.04 F0.07,-0.01] Law tisk =] A 1Tl]
Razelle 3015 fcluster) 001 00168 16.8%  0.01 F0.02 0.04] Law tisk + (1 1]
Watking 1996 001 00141 182%  -0.01 [0.04, 002 Law tisk - @8
Gatefl 1872 0008 0013 187% 001002 003 Unelear tisk + 229
Kruger 1996 001 00367 86%  0.01 0.0, 0.08] Unclear risk —T— 2000
Bobonis 2008 (cluster) 0058 0034 894%  0.06[0.01,012 High risk —— 1000
Wiguel 2004 (cluster) Albendazole alone 0117 0037 8.5% 012 [0.04,0.19] High risk — ...
Miguel 2004 (FZ0+Alb cluster) 0003 0086  22%  0.00[047,018 High risk s (1 1]
Total (95% CI) 100.0%  0.01[-0.02,0.04] *
Heterogeneity: Tau?= 0.00; Chi?=21.05 df=7 (P=0004); F=67%

0z-01 0 0102

Testforoverall effect Z=0.78 (F=0.43) Favours control  Favours dewarming

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of Personnel

(D) Blinding of Participants

(E) Blinding of outcome assessment (detection bias)
(F) Incomplete outcome data (attrition bias)

(G) Selective reporting (reporting bias)

(H) Major Baseline Imbalance

(1) Differences of co-intervention between arms

(J) Other bias

Power analysisThese seven studies provided school attendance data o
approximately 20,000 children (5,142 frasix studies, and the remaining from the
Miguel 2004 study).Using the Hedges and Pigott (2001) method, assu@ing
independent studiesie had99.97per cent power to detect a difference/& per cent
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in school attendance with an alpha of 0(08o-tailed test). We used 7.5% as a
minimum important difference sieahis was described as an important difference in
Miguel and Kremer (2004).

Controlled before after studiesThere were no CBAs with school attendance
outcomes.

Studies notincluded in metanalysis Two longtermstudies report attendance.
These are dussed below in a section on lebgrm outcomes.

School performance (math and reading)

In summary: based on our analyses,assdeworming results in little or no difference
in school performance in math or languagenpared tglacebo fiigh certainty
evidence).

We conducted separate analyses for math and largueading tests (e.g. English,
VietnameseandFrench). We decided that network m-eataalysis was not worthwhile
since there were no closed loops, and @ivdewerstudies for each outcome.

Pairwise meta-analysis, math For math five studies could be combined using
generic inverse variancalNe usedstandardiseanean differences in math scorasend
of studysince two studies reported math scostmndardisedo a mean of zero and a
standard deviaon ofone(Miguel 2004 and Rozelle 2015), while the othergared
the scores out of 100. There was materially important differendeetween
deworming and controlith a pooled difference ¢0.03 SMD (95%ClI: -0.07, 0.01)
(Figurel7). This SMD diffaence is equivalent to Opér centwhen converted to
percentage out of 100 scores.

5td. Mean Difference 5td. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CIl
Ehenezer 2013 (cluster) 003 00612 126% 0.03 [-0.09, 0.14] N e —
Gateff 1972 -0z o1z 3.3% S0.01 025, 0.2
Hall 2006 (cluster) -0.02 00357 3IT1% -0.02 [-0.09, 0.04] —
Miguel 2004 jAiken, part 23 -0.032 0046 223% -0.03 012, 0.08] — &
Rozelle 2015 iclusten -0.07 0.0438 246% -0.07 016, 0.02] — &7
Total (95% CI) 100.0% -0.03 [-0.07, 0.01] -
Hetarogeneity: Tau®= 0.00; Chi®=1.89 df=4 (P=076), F=0%

oz 01 0 0102

Testforoverall effiect Z=1.31 (F=0.18) Favours control  Favours deworming

Figure 17: Math achievement tests

Pairwise metaanalysis, languageTests of language or reading were repolited
sufficient detail for metandysis by three studies (Ebenezer 2013, Hall 2006, Watkins
1996). We usedtandardisednean difference because two reported percentageés an
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one reported the mean on thdéramerican vocabulary test (Watkins 1996). The
pooled effect of deworming vs. comirshowed no materially important effegith an
SMD of-0.02(95% CI-0.08, 0.04). This SMD difference is equivalent to Jpér cent
when converted to a score out of 16@(re18).

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ehenezer 2013 {cluster 55.1 258 G115 562 271 A75 18.3% -0.04 [-0.16, 0.07]
Hall 2006 {cluster) a7 6 415 1341 478 404 1318 EB53% -0.00 [-0.08, 0.07]
YWatking 1996 2265 BO096 113 2355 BEY906 108  54% -0.13[0.38,013]
Total {95% CI) 2069 2002 100.0% -0.02 [-0.08, 0.04]

Heterogeneity: Tau®= 0.00; Chi*= 0.95, df= 2 (P = 0.62); F= 0%

Testfor overall effect Z= 0.71 (P = 0.48) 05 025 O 025 05

Favours control  Favours deworming

Figure 18: Language achievement tests

Theseresults on school performance in language were sbbusensitivity analyses, as
described below.

Controlled before after studiesThere were no CBAs with math or language
outcomes.

Studies not included in metanalysis Twoother studies reported no stically
significant difference between deworming and placély test scorefNga 2011
reported no statistically significant differencestiveen any groups (Albendazole,
fortified biscuits, placebo or fortified biscuitstb@ndazole) for math or Vietnarse
tests (size of effect not givenj.inabhai 2001B found no difference in math scores
between deworming and control groups.

Mortality

In summary: based on our analysesassdeworming results in little or no difference
in mortalitycompared to placebhigh certainty evidence).

Pairwise metaanalysis:SixRCTs reported mortalityThe DEVTA study(Awasthi
2013)was designedtio assess the primary outcome of mortality. Deatbee also
reported infive other studies. The pooled risk ratio showed noenially important
effect ofdeworming vs. contrakith risk ratio 0f0.95(95% CI. 0.89 to 1.02),
Heterogeneity3=0 per cent(Figurel9).
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Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Awasthi 2000 0.258 063 0.3% 1.29[0.38, 4.49]
Awasthi 2001 {clusten 0.o81 0.33 11% 1.08[0.57, 2.07] —
Awasthi 2008 (cluster) -0.154 055 0.4% 0.86[0.28, 2.52]
PMurasthi 2013 (cluster -0.051 0.0357 97.5% 0.95[0.89,1.02] .
Joseph 2014 041 049104 01% 1.51[0.25, 8.97] *
ndibazza 2012 0004 0488 0.5% 1.00[0.38, 2.66]
Total (95% CI) 100.0% 0.95 [0.89, 1.02] ﬂ
Heterogeneity: Tau®*= 0.00; Chi*=0.70, df= 5 (P = 0.88); F= 0% 0= o' ] g :

Testfor overall effect Z=1.36 (F=0.17) Favours deworming Favours control

Figure 19: Mortality, deworming vs. control

Network metaanalysis:We did not perform netwd&rmetaanalysis

Controlled before after studies:There were no CBAs with mortality as an outcome.

Adverse effects

In summary: Based on our analyses, deworming with albendazaleltgin little or
no difference in adverse effeats. placebo(moderate caainty evidence). Deworming
with other drugs (thiabendazole, praziquanaeldtetrachloroethylene) may increase
nausea, headache, vomiting and abdominal pain ¢entainty evidenc®.

Adverse effects were reported by Fox 2005, Gat®i2l Michaelsen 195, Olds 1999,
Sur 2005 and Wiria 2013. Fox 2005 and Wiria 20@8bstudied albendazole and
reported no difference in fever, headache, myadgiaough with albendazole vs.
placebo (or for diethyl carbamazine in Fox 2005piacebo or albendazole). @dit
1972 reported statistically significant greater daehe with thiabendazole 3/ yees.
placebo. Michaelsen 1995 reported nausea, drowsiaad sleepiness in fér centof
the children treated with tetrachloroethylene 0likg vs. cough syrup (giveas
placebo). Olds 1999 studies albendazole alonegipuantel alone and albendazole +
praizquanteVs. placebo, and reported statistically significantlgma nauseaeporting
anadjustedodds ratioof 2.11(95% CI 1.492.98) with praziquantelnd prazjuantel +
albendazolers.placeboor albendazole alone, as well as similar magnitindeease in
vomiting, abdominal pain, headache, and diarrhea.

Controlled before after studies:No CBAs reported adverse effects.

1We downgraded for two levels for imprecision dussléhan optimal informatiogize
(<300 events).
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Long term outcomes

In summary: massdewormng for soil-transmitted helmintheay slightlyincrease
hours worked per weeknd school enrolment and have little to no effetseffreported
health and height (low certainty evidence) busituncertain if this is due to deworming
alone or dewormingrad hygiene educationlt is uncertain whethemassdeworming
leads to improved math achievemelanguageachievement or reduces work days
missed due to sickness because the certainty déace is very low. It is uncertain
whether arly life (less tha oneyear of aggexposure tadewormed siblingsr
communitiedeads to improved height, reduced stunting, or ioved cognitive
processing because the certainty of evidence ig loev.

Details of longterm studies

Baird 205 used the Kenya Life Panel Biey (2007#2009), which followed a sample of
7500 children in primary school in grades 2 to Tted time of the Kenya Primary
School Deworming Project (PDSPYliguel 2004) The Kenya PDSP assigned 75
schools with 31,445 children to mass deworming gsistepped wedge desigrBaird

et al 2016 followed aepresentativeample of 7,500 children (randomly selected) from
the Miguel 2004 study who were in grades 2 to thattime of the PDSP study. Since
all schools eventually received the mass dewormting,average difference in
deworming between treatment and conttildrenwas 2.41years in the 10 year follow
up study. The Kenya Life Panel Survey foud@l.7per centof this prespecified group

of childrenBaird 201§. The children were an average afell.9 yearsn 1998. The
sample ofound childrenincluded5,569 respondent8(686 treatment and 1,883
contro), and there was no difference in the tracking reteoss treatment or control
children. Long-term outcomes were collected for 5,084 ofsdédentified childrer{16
per centof the children randomized to the original studWerate therisk of bias for
this follow-up study based on the original study and the follgwstudy, as high risk of
bias for allocation concealment, blinding and auhe reportingTable2). We
downgrade the GRADE certainty by two levels fordyuimitations for all outcomes.
While the original study did assess the potentalthe control group to take up
dewormingon their own as very low since less than 5% edple were buying
deworming medicines in a nearby area in Kenya, dredattitudes of parents to
deworming were not positive. However, there ifl gtie potential for the knowledge of
the treatment schools to affect the participantebédur. This studyconducted a
number of sensitivity analyses that increase thdidence in their findings and
estimation strategyAlso, since the difference in time of treatmentwe¢n the
treatment and control arms was only 2.41 years,difigrences observed ard&dily to

be smaller than wod be observed between a growbich received no mass deworming
at all. According to their results, mass deworming and bBggieducation may improve
hours worked per week and school enrolment, and Inaarg little to no effect oheight
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and seHlreported healthThis studyalsoreporteddifferences in the size of effect for
men compared to women for hours worked (3.49 hdorsnen, 95er centconfidence

interval: 0.716.27 and 0.32 hours for women (95%€2:35 to 2.99)whichwas
hypothesizedo berelated to differences in effects of educationakistment for women

and men in this settingThis was not reported as a pslanned analysisand when we
conducted a test fanteraction to assess subgroup differences,shisgrowp difference
was not statistically significantesults not shown), thus we assessedshlsgroup

analysisas very lowcertaintyevidence

Tablel2: Long-term outcomes of mass deworming

Authors Country Length of Main Treatment Control Sample GRADE
followup (from  outcome indicator and (95 group  size certainty?
exposure) per cent mean

confidence (sd)
interval)

Baird Kenya 10 years after Hours 1.58 hours [-0.46, 18.4 5,084  Verylow?

2016 exposure to worked 3.62] (28.1)
deworming and
hygiene School 0.29 years [0.01,  6.69 Very low?
promotion as part enrolment  0.58] (2.97)
of school cRCT
by Miguel etal.  Height (cm) -0.11 cm [-0.64, 167.3 cm Very low?
(2004) 0.42] (8.0)

Self- 0.040 units 0.673 Very low?
reported [0.0,0.08] (0.469)

health

‘very good”

Croke  Uganda  Followup 7-8 Math 0.30 standard NR 710 Very low?

2014 years after deviations [-0.00,
exposure to 0.60]
deworming as
part of integrated  English 0.16 standard NR Very lowd
management of deviations [-0.17,
child in Alderman 0.50]

2006 study

Makamu Nigeria Followup (1990- Yearsof  0.642 years (0.17, 8.13 >80,000 Very low*

2016 2013) of children  education  1.11) years
who were part of
the
Schistosomiasis
control
programme (since
1999) in Nigeria

Ozier  Kenya 10 years after Raven’s 0.21 units [0.05, NR 2,423  Very lowd

2016

Miguel RCT
Sampled children

Test scores 0.37]
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who were not

school age during Height (cm) 0.21 cm [-0.38,
the deworming 0.80]
programme (i.e.

unexposed)

1. GRADE certaintywasratedfor the question of mass deworming compared torint

2. Baird 2016wasrated down for indirectness due to-otervention of hygiene
promotion, study limitations

3. Croke 2014wasrated downtwo levels for risk of bias because bigh risk of bias in
selecting a sample to followp from only 22 of 48 parishes that were originally
randomizedand rated down for imprecisiofoptimal information sizeflor both height
and cognitive outcomes

4. Makamu 2016 started at low"certainty because dfservational design, and as
rated down for risk of bias (moderate risk of biasing IDCG tool).

5. Ozier 208 started at'low”because the main analysizeated a ‘treated”group from
children exposed <lyear of age from treatment greand control groups from the
original randomized trial and a ‘tontrol’group fron children exposed to dewormed
siblings at age >1yearand was rated dowfor indirectness due to the cointervention

of hygiene

Ozier 2016collected data on 2309 childrenin Kenya from the areas of the Primary
Schod Deworming Project cluster randomized trial condatttin Kenya in 1998
(Miguel 2004). Children were sampled if they waiged 814 years in 2009 and-$6
years in 2010, according to sedported age by the children (who often could only
report age tohte nearest year)A random sample of eligible nemigrantswere selected
for cognitive testing, using a Stata random number gatoe, which resulted in a
sample of 923 from group 1schools, 934 from gr@wugzhools and 514 from group 3
schools (control) It is unclear why the sampling strategy selectedadt twice as many
children from intervention schools as from contsohools; this was described as an
error in the Stata code (Ozier 201This study was rated atnclear risk of bias due to
samplingstrategy As described above, Ozier 2016 conducted two aralyd)
comparing 21 within birth cohort twarm tests to contragttervention and control
schools for cognition measured with Raven’s mas;ieand 2) to compare each of the
primary outcomesafr children exposed to a treated sibling before lagechildren
exposed toa treated sibling after agel'ésts of falsification and robustness were
conductedo support the hypothestf the article. Hhwever, the tests as randomized
were described asow powef, and consisted of about 353 children per comparis
Exposure to mass dewormiagnd hygiene promotioaf schootage children in the
community before age one yemray leadto longterm improvements in Raven'’s test
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scoreshut not height or heighfor age but it is uncertain whether this effect is due to
mass deworming or to hygiene promoti¢hable 12)[verylow certainty evidence]

Croke 2014 followed the sample from the Aldermam®@@RCT conducted in church
parishes in Uganda, where there weasaseline prevalence of @r centof STH

(mostly hookworm). Children in intervention groupsre offered albendazole 400 mg
at the health clinic days. The authors estimatet 84per centof the control children
had accessed deworming medicine throag external source in the original RCT by
the end of thehreeyear study. Croke 2014 used data collected by Uvwe2® 10,

which surveyed 22 out ofthe 48 parishes in thealewng study (10 treatment and 12
control), and identified 763 children who weeaged 47 years in the study period of
2000-2003 and were eligible for the Alderman 2006 st(2ly per centof the original
sample of 27,995 children)his follow-up study was rated at high risksdmpling
bias,since it is unknown why the 22 parisheere sampled and whether they were a
representative sample of the original 48 paristeeslomizedData on math and
English scores were available for 710 childrennst@rdised to a mean of zero and a
standard deviation of 1. The unadjusted effeateforming was0.30 standard
deviations [95% CI:0.00, 0.60] for math and 0.16 standard deviatid@&4$ CI-0.17,
0.50] for English. When adjusted for age, gendaryey year and interactions of these
variables, the effect for math was 0.36 standandations (95% CI: 0.11, 0.62) and for
English was 0.25 standard deviations (95%-Gl01, 0.50). Croke 2014 found these

results were robust to a range of sensitivity asedy and the effect was larger in poorest

income quintiles and girlsUsing the correltions from Ozie2016, these effect sizes
equate to 0.5 to 0.8 years of educati@espite the importance of this magnitude of
effect, t is uncertain whether mass deworming leads todtargn improvements in
English or math scores because of very lovi@iaty evidence

Makamu 2016 compared four states in Nigeria whigteived mass deworming with
praziquantel for schistosomiasis control to 33 esdh Nigeria which did not, and
assessed education outcomes. The findings of Onédrz years of educatio(7.9per
centmore than the average years of education of 8.4Bsym control states) are

2Since Croke 2014 is a followp of an RCT, GRADE quality starts at high. We
downgraded by two levels for risk of bias becauksgsk of sampling bias.We
downgraded for imprecision for math because thénogtinformation size was
edimated at 864 for an effect of 0.3, with standdeViation of 2.24. We also
downgraded for imprecision for English becausedph@mal information size was
calculated at 905 for the effect size and standandadion found.
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considered very low certainty evidence becaushefdbservational design and the
moderate risk of bias. The study conducted twdyses: a difference in diffences
analysis with 1990 as the pietervention year and 2008 and 2013 as post
intervention, and a cohort study. Baseline chamastiesand comparabilitycross
groupsin 1990were not showr{Table12).

4.4.2 Secondary outcomes

Costs orresource use

Five studies reported the cost per single dose of dewormimtdne cost per year for
deworming (Alderman 2006, Awasthi 2000, Garg 20Gateff 1972, Nga 2011). These
estimates ranged from less than $0.05 per doskehdazole (Nga 2009) to
$0.40/dose of albendale (Alderman 2006)These do not consider delivery or
implementation costs.

Eight studies conducted some type of economic et&@n within theirstudies or using
study data.We did not appraise the quality of these economidieationsThree
studiesreported the cost to deliver deworming drugs (cdasing the administration
and services required whémcorporatednto health or school systemshlderman
2006 estimated $US133 per child to deliver deworming once to twicgear when
incorporated into child health days in Uganda; Atta20 13 estimated $USD
0.10/child incorporated into child health managemi@gnAnganwadi workers in India;
Bobonis 2006 estimated $1.70 per child per yeapfaschool delivery in IndiaTwo
studies compared costsaéworming to cost of providing school meals. Gupda7
estimated demsrming drugs foroneyear cost less thanpler centof a year’s ration of
food for a child. Gateff 1972 calculated that demdng costseven to 18 times less than
food programme. Fourstudies calculated the incremental ceffectiveness ratio per
unit of outcome. Alderman 2006 reported $0.42 peper centincrease in weight,
Awasthi 2000 reported 543 Indian rupees per castwfting, Miguel 2004 reported
$USD 3.5 per additionalear of school participation, anddBtzfus 1997 reporte@USD
3.57 per case of moderate to sevan@aemigprevented.

Miguel 200 7found that acostrecoveryprogrammeeduced the takep of deworming
medicine by 8(per cent
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Physical fitness

In summary: It is uncertain whether massworming lead to differencesin physical
fitness {erylow certainty evidency.

Three studies reported physical fithness; two repadrio effect of deworming vs. control
(Solon 2003, Bhoite 2012)We decided not to statisally pool the two studies with
sufficient data for metanalysis (Bhoite 2012 and Stephenson 1993) duégio h
heterogeneity @lof 93%), with results going in opposite directions.

In one clusterandomisedrial (Bhoite 2012) othreeschools, which wadjusted for
unit of analysis errors, there was a small diffexenf3.40 steps on the Harvard Step
Test[0.05, 6.75] yerylow certainty evidence)

In the other study of 53 boySi{ephenson 1993there was aincrease in the Harvard
step test scorefdive unitswith single dose of dewormimgs. O units in the placebo
group(95%¢CiI: 3.34 to 6.66)when assessddur months after dewormingyerylow
certainty evidence). The Harvard step test scoalculated as 300*10divided by
sumof heart rateper minutes at onéwo andthreeminutes after test completion.
Scores of<55 are considered poor fithess, and scores >9@@rsidered excellent. The
difference offive units between intervention and control is thus apxpmately
equivalent tcb per entof the whole scale.

Malaria, HIV, tuberculosis outcomes

These outcomes may be subject to selective repgstimce 48 studies were at unclear or
high risk of bias for selective reporting. HIV aii® outcomes were not reported by any
of the includedstudies.

Malaria incidence was reported by three studidibazza found reduced naaia
incidence in children who received albendazole fragesix months tdfive years
compared to placebo (hazard ratio 0.85, 959% .73, 0.98). Wiria 2013 found a
significant increase in malaria parasitemia (P=0.00®49Hildren treated with

3 Certainty for evidence on physical fitness statthigh because it is based on three
RCTs. We downgraded by one level for inconsisteacyd we downgraded by one level
for risk of bias because all studies had high cEkias on at least one domain of the
Cochrane risk of bias tool. We also downgradedofptimal information size because
there were fewer than 400 children in the comparss@equired size to detect a small
difference of SMD 0.2).
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albendazole everjhreemonths for 21 months, which the authors attribwtéhte
transient increase in malarial parasitemia obseatesix months post treatment (odds
ratio 4.16(95% CI:1.35 12.80) in children treated with albendazole. Stoltzfus 2004,

malaria outcomes were similar acrdear groups of mebendazole, mebendazole+iron,

iron alone and placebo (results not shown).

4.4.3 Follow-up beyond period of deworming

In summary: Massdewormingof childrenmay lead to little to no difference in
weight, height, haemoglobin and worm prevalencamsdnths after the mass
deworming (low certainty evidence).

Kruger1996andBhoite2012 measured outcombsyond the endf deworming

Kruger 1996, found little to no difference in weight atrionths after a period six
months of dewormingd.07kg [95% CI:-0.23, 0.37](moderate certainty evidence).
Similarly, there was probably little to no differemin height gain for deworming.
control 5months beyond the deworming peridd15cm [95%CIl:-0.15, 0.45]
(moderate certainty evidence).

Bhoite 2012 assessed growth and hemoglslimonths after a 30 month period of
deworming. Theyreported no sustainable effedeforming with Albendazolg/year
on growth (underweight, stunting, thinness) and bglobin (very low certainty
evidence)

Within the deworming period, Watkins 1996 reportedt 50per centof children who
were dewormed were reinfected within 12 weekth@fmassleworming.

4.4 .4 Externalities and spilloversanalyses

In summary: Itis uncertain whether mass deworming leamsgillover benefitgor
untreated children living in proximity to treatefildren. Only two studies have
assessed this within study and found conflictingurés.

If there are spillover benefits to untreated chélddiving in proximity to treated
children, one would expect children in individualgndomized trials to experience
greater benefits because they are in the samerolassas treated children in
comparison to control group children in geographicaklyparated cluster trials. Our
analysesio not support this hypothesise. children in control groups afdividually
randomisedrials experiencaimilar growth,less gainn haemoglobin antkssdecrese
in worm burden.However, this analysis should be interpreted wahtion due to
differences in the populations of these studies.
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Within studies Two studies assessed whether control children receipdtbver
benefits of being exposed to treated children (Mig2004, Bobonis 2006). One found
a difference and the other did ndn the Miguel 2004 study, with corrections to
formulae and data from a replication by Aiken 20tk within-schoolbenefits of
deworming on schodttendance wa8.2 per cat and for worm infection, 1@er cent
(Updated Table VIl of Aiken 2015). Between schodds distance of 6 km, the effect
on attendance wad.7per centand the effect on any worm infection waspkr cent

(SE 1.4) Controversially, Aikken combined these to estimateoaerall treatment effect
of mass deworming on attendance of e cent{(SE 3.2), which was not statistically
significant.Hicks 2015 used the corrected data and analyses figen 2015, and
demonstrated that the between school exaéties for both worm infections and school
participationwere observed up to 4 knkor distances up to 4 km, the between school
effect on school attendance was gef centSE 1.3) and for worm infections, the
between school effect was 10p2r cent(SE4.3)*. Bobonis 2006 reported thatoss
school treatment externalitiésr nutritional status (weight) and school attendan
were small and not statistically insignificant (regsions were not shownBobonis

2006 commented that the lack of externalities mayehbeen due to low prevalence and
intensity of infection in their populationOverall, we rate the certainty of between and
within school externalities as very low since thése studies found different results

Between study assessmentiofdirect effects (spillovers)We assessed the
control group gain in weighheight, haemoglobin and worm prevalerfiaecluster
randomized trialcompared to individually randomized trials to ex@dhe hypothesis
that untreated children in individually ranmhdzed trials receive greaterenefit from
exposure to treated children in the same scloalass than control group children in
cluster randomized trials, where the distance betweeated and untreated children is
larger. This analysis is restrictet studies which provided sufficient data to caitel
the change from baseline for each outcome for tmdrol group childrenn natural

units (kg, cm or g/ dL for weight, height and haerodgn, respectively).

4 Based on these analyses, Hicks 2015 calculatesuwdmall treatment effect of 8 frer
cent (SE 1.7%) for school participation, and argtieat the estimate of 3.9 per cent
treatment effect calculated by Aiken 2015 was eemuns because it included a term for
externalities at 3 km which had too much noise to be reasonablyinet inthe
estimate.
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Tablel3: Difference in change from baseline for children in thattol groups

Outcome Cluster trials (n=10) Individual trials (n=14) p-value for test for
(95% Cl) (95% Cl) interaction for
subgroup
differences
Weight Median Baseline: 25.3kg Median Baseline: 12.7 kg P=0.04

Pooled change from baseline:
Pooled change from baseline:  1.64 kg (1.37, 1.91) (n=14)
2.63 kg (1.75, 3.51) (n=10) %change relative to baseline:
per cent change relative to 13 per cent (11-15%)
baseline: 10 per cent (7-14%)

Height Pooled change from baseline:  Pooled change from baseline: P=0.09
7.02cm 4.67 cm
(95%Cl: 4.59, 9.45) (95%Cl: 3.51, 5.83)
Hemoglobin Pooled change from baseline:  Pooled change from baseline: P=0.45
2.67 g/dL 0.41 g/dL
(95%Cl: -3.15, 8.49) (95%Cl: -0.10, 0.92)
Reduction in RR: 0.82 RR: 1.26 P=0.0009
ascaris (95%Cl: 0.70, 0.96) (95%Cl: 1.03, 1.53)
prevalence

(from baseline)

Notes: RR: relative risk, Cl: confidence intervdlest for interaction for subgroup
differences conducted in Review Manager 5.3.

For weight: The testér interaction for subgroup differences was statislyca
significant(P < 0.04, with a larger weight gain for children in thendool group of
clusterrandomsedtrials of 2.63kg (95% CI:1.75, 3.5)than in individuallyrandomsed
trialsof 1.64kg (95% CI: 1.37, 1.9) This findingsuggests there was pillover benefit
to control children in individuallyandomsedtrials from being exposed ttheir
classmates who are deworm@dd ditional Figure 5). When considering diffeances
in baseline weight of the children in different dtes, the percentage change in weight is
similar between cluster and individually randomizeigls for control groupsTable1l).
Similar weight gain in control children in clustend individuallyrandomized trials
does not suggest that children in individually rantdzed trials are receiving a spillover
benefit of exposure to their treated classmates.

For height gain: We find the samdirection of effectswith a larger height gain ithe
controlgroup children otluster RCTs 0¥.02 cm(95% CI: 4.59 to 9.45 ciithan
children in control groups dfidividual RCTs o#4.67cm (95%CI: 3.51t0 5.83 c. The
test for interaction fosubgroup differences wamot statistically significant (P=0.00
(Additional Figure 6).
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For haemoglobin Wefound the samdirection ofresults: greater gain in
haemoglobin in the control group of clusteCTscompared to individuaRCTswith
deworming (clusteRCTs 2.67 g/ dL (95%Cl: -3.15 to 8.49 vs. individual RCTs: 0.41

g/ DL (95%CI: -0.10 to 0.92). The test for interaction fubgroup differences was not
statistically significant (p=0.45).

For worm prevalence We foundthe same direction of results; worm prevalence
increased over time in inddually randomizedrials from baseline to endline (RR 1.26,
95% CI: 1.03, 1.53) v<luster trials where the worm burden decreased times in the
control groups (RR: 0.82, 95@: 0.70 to 0.96). The test for interaction &urbgroup
differences wastatistically significant (p=0.00092B0.9%).

4.4.5 Subgroup analyses

In summary: The effects of mass deworming vs. conficl weight, height and school
attendancerobably do not differ acrodsur pre-plannedsubgroup analyses afe,
nutritional statussexand deworming prevalence (moderate certainty ewsdgn

Age

In summary: For age, we found no subgroup differences acrosseticategories of
age (<2 years,-3 years or >5 years) for weight, height or schdtdadance. These
agreed with within study amgses for weight and height. However, for school
attendance, two studies showed that children agédedars had greater benefits than
younger children or older children for attendance.

Pairwise metaanalysis, br weight and heightlIn the pairwise anasjs,there
was no statistically significardifference in effect across three age grofgrs
albendazole 400 mg twice per year vs. control abdradazole >2/yeavs. control
(Error! Reference source not found.andAdditional Table 21).

Pairwise metaanalysis forschool attendanceThe test folinteraction for
subgroup effectacross agaas not statistically significarfor any deworming vs.
control for school attendancadditional Table 21).

Overall pairwise metaanalysisfor weight and height When we condued
subgroup analysis for any deworming vs. conttiog test for interaction fosubgroup
effects was not statistically significaatross agér weight gain(p=0.59)or height gain
(p=0.93)(Additional Table23).

For height and weightwithin studies Threestudiesfound no differences across
age:Awasthi 2008 foundho differencesn weight or heighamongstoneyear age
groups from 15 years otige, Awasthi 2013 (no difference betweé&s8and 36 yearsn
weight, height andhaemoglobif, Bobonis 2006 (no difference betweesB3ear olds
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and 46 year olds for weight Stoltzfus 1997 found a statistically significanténaction
between age anddatment, with larger weight and height gains folldren younger
than 10 years vs. those older than g@rg.

For wasting, stunting and amemiawithin studies Stoltzfus 2004 conducted a
posthocanalysis for children < 30 months vs. children gegdhan 30 months because
they found age differences in effect of dewormimgweasting, and chose tleat-off of

30 months because it differentiated the-preervention relationship between parasitic
infection and iron status. Their analyses showsthaistcally significant difference in
effect of deworming on wasting malnutrition for tdrien <30 months (relative rigk30
[0.11, 0.79]) vs. children >30 months (relative risk 1.18 (0.73 to 1.90). The effect of
deworming on stunting was not statisticallyfeiiént between <30 months vs. >30
months, and there was no effect on anaemia in either age group.

For haemoglobin within studies Olds 1999 found no difference in effect on
haemoglobin across agehi Le Huong 2007 found younger children had greate
increase in haemoglobin than older children.

For attendancew ithin studies Bobonis 2006 found effect on school participation
waslargerfor 4-6 year olds than-3 year oldsand Miguel 2004 found theffect on
school participation of albendazole. e®ntrolwaslargerfor preschool to grade 2 [10
per cenfl thangrade 35 [7 per cenf], and grade @8 [5.9 per cenf]) .

Nutritional status (<30 per centstunted or =>30per centof population
stunted)

In summary: For baseline nutritional status, we found differences in height,
weight or school attendance effects for populatiorme stunted at baseline than less
stunted.

Pairwise metaanalysis for weight and heightWe foundlittle to nodifference
across baseline nutritional statimseffect on weighgain in the pairwise metanalysis
for albendazole twice per year vs. placewih effect of 0.02 SMD (95%CH0.05 to
0.09) for populations with <3per centstunted vs0.05 SMD (95%Cl: -0.62 to 0.72)
for populations with >3@er centof children stumned at baselingest for interaction for
subgroup effects not statistically significant (p60) (Error! Reference source not
found.).

Overall pairwise metaanalysis for weight and heightThere was alsbttle to
nodifferencein the effect orweight gain or height gain when all studies of deming
were pooled together, test forteraction for subgroup differences was p=0.92 for
weight and p=0.80 for heighi{Additional Table23). These results werebast to using
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a differentcut-off of population proportiorstunted(varyingthecut-off from 20 per
centto 60 per cent) (Appendix 13.8)

Pairwise metaanalysis for attendanceWe did not have sufficient information

to conduct a subgroup analysis becawsecould not ascertain the proportion stunted in
three studies (Ebenezer 2013, Kruger 1996, Watk®®5). The other studies all had
less than 3(@er centof the population stunted at baseline, and theltegas similar to
the overall effect for schoalttendancevith a difference ob per cen{95% ClI: -1% to
11%)].

Within studies, weighitFour out of ive primary studieshatassessed whether
effects of deworming were different for stuntedldhénfound no difference in effects

on weight Awasthi 20 and Dossa 200fbund no difference in effedn weightfor
children <2 HAZ vs. children greater thai2 HAZ. Ebenezer 2013 reported no
interaction between baseline stunting and treatneéfiett on haemoglobin and
attendance outcomes. Stoltzfus 1997 fdwanstatistically significant interaction between
HAZ andprogrammegroup for both weight gaifp<0.047)and height gairfp=0.008)

for children <10 years of ageiith greater weight and height gain in the chédr<10
years who were not stuntedhe weigh gain compared to control was 0.24 kg for
normal HAZ vs. 0.20 kg for stunted children for nesllazole twice yearly, and 0.36 kg
for normal HAZ vs.0.1 kg for stunted children for mebendazole 3/yed®Right gain
compared to control for the twiegarly mebendazole was 0.36 cm (0.38 cm for HAZ=0
vs. 0.02cm for HAZ=2). Asimilar interaction was found in the oldageagroup.The
cut-off of age 10 yearwasaposthocdecision.

Worm prevalence

In summary: There washodifference in effect of mass deworming weight, height
or school attendance depending on baseline pregalehworms.

Pairwise metaanalysis for weight and heightThe test for interaction for
subgroup effects was not statisticadignificant for effects on weight or height for
albendazolewice per yeawns.placebo or fomlbendazole >2/years. placebobetween
categories oprevalence of <2@er cent, 20-50 per centor >50per cent (using WHO
cut-offs for low, moderate and high prevalen¢additional Table 21).

Overall pairwiseany dewormingvs.control, weight and heightThere was
nodifference in theeffect for weight or height gaibetween thesthree prevalence
categories foany deworming vscontrol(p=0.12 for weight, p=0.69 for height)
(Additional Table23). We also assessed the influenceéhsf prevalenceut-offs by
assessing the effect on weight gain for studiesralbbethreshold from 1(er cent
prevalence to 9@er centprevalence, anthere was no difference in effeat
dewormingat any of theseut-offs (Appendix13.8).

106 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Pairwise school attendancelhe test for subgroup differences for studies 80
cent prevalencer >=50per centprevalencavas not statistically significant (p=0.21)
(Additional Table22). We also assessed the influence of prevalenteff by assessing
the effect on attendance for studies above thestiokel from 10per cent prevalence to
90 per centprevalence, and there was no difference in effédesvorming at anyf
thesecut-offs (Appendix13.8).

Sex

In summary: There is probably no difference in effect of dewonignbetween boys
and girls for weight or height gain. For schodlesmtdance, two studies at high risk of
bias found greater effects on attendance fosdgiten boys.

Meta-analy sis:We did not have sufficient data to conduct subgranplyses across
sex in metaanalysisfor any outcome

Within study, weight and heightElevenstudies assessed whether the treatment
effectfor weight or heightvas differern for boys compared with girls. Sevésund no
difference in effects of dewormimagrross sexOf the otherfour studiestwo found a
larger treatment effect for gir(®onnen 1998 for weight gaiof 1.9vs. 1.6 kg,
respectivelyand Bobonis 2006 for WHZand two found a larger treatment effect for
boys(Stoltzfus 1997 for height, Awasthi 2001 for weiggin). Awasthi 2001 reported
greater weight gain with albendazole+ vitamin Awisamin A alone for males
compared to females (3.31kg in malss3.11 kg in females).

W ithin study, attendanceMiguel 2004 and Bobonis 2006 found larger effect of
deworming vscontrol for girls than boyén Miguel 2004, (0.067 difference for girls vs.
0.043 for boys inthe secongear; and 0.098 for girls vs. 0.041 fooys infirst year of
treatment)Gateff 1972 reported no significant difference be¢w sexes for attendance.

Subgroup analysis for method of measuring schooltahdance:
unannounced visits or school records

In summary: This analysis was confounded becatise two studies which measured
attendance with osite visits were also at high risk of bias for laxflblinding personnel
and participants (Bobonis 2006 and Miguel 200@n-site enumeratoraerelikely
aware of the treatment status of the sceadiich may haveaffected their behaviour
However, the orsite visits were not announced thus decreasinghla@ce that
students or teachers would influence stlool attendancgata collected.

There was a larger effect of deworming vs. contmolschool agndance in two cluster
randomised trials which measured school attendaisgeg unannounced site visits,
with a pooled effect of per cent(95%Cl: 3 to 13%), low certainty evidence (Bobonis
2006, Miguel 2004) compared to an effect of dewargin five studies that used school
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records to measure attendancel8b, 95%Cl:-3 per centto 1per cent high certainty
evidence. As indicateith Figure24, the studiesvith unannounced visits were at high
risk of bias for blinding of personnel and partiaigs

Figure 20: Subgroup: school attendance according to methboheasurement: unannounced Vvisits vs.

school records

Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI_Blinding of Personnel IV, Random, 95% CI
1.2.1 Teacher records
Rozelle 2015 (cluster) 001 00169 16.8% 0.01 [-0.02, 0.04] Low risk T
Ebenezer 201 2 {cluster) locf -004 001583 176% -004 [0.07,-001] Lo risk -
‘Watking 1996 -0.01 00141 18.2%  -0.01 [0.04, 0.02] Low sk -
Gateff 1972 g.oog 0.3 18.7% 0.01 [-0.02,0.03] Unclear risk +
Kruger 1996 0.01 00367 BE% 0.01 [-0.06, 0.08] Unclear risk -
Subtotal (95% Cl) 79.8%  -0.01[-0.03,0.01] 4
Heterogeneity, Tau?= 0.00; Chi*=7.25 df=4 (P =0.12); F=45%
Testfor overall effect 2= 0.66 (P =0.51)
1.2.2 Unannounced visits
Miguel 2004 (PZQ+AlD clusten 0.00z 0028 2.2% 000017, 0.018] High risk R S
Miguel 2004 {cluster) Alhendazole alone 0117 0.037 8.5% 0.12[0.04,019] High risk B
Bobonis 2006 (cluster) 0058 0034  8.4%  006[0.01,013 High risk =—
Subtotal (95% CI) 20.2% 0.08 [0.03, 0.13] <
Heterogeneity, Tau?= 0.00; Chi*= 218, df= 2 (P = 0.34); F= 8%
Testfor overall effect Z=3.05 (F = 0.002)
Total (95% CI) 100.0% 0.01 [-0.02, 0.04] L
Heterogeneity Tau®= 0.00; Chi*= 21.05, df= 7 (P = 0.0043; F= 67%

0.2-01 0 01 02

Testfor overall effect Z=0.78 (F=043) Favours contral Favours deworming

Testfor subgroup differences: Chi*= 8.50, df=1 (P = 0.002), "= 89.59%

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of Personnel

(D) Blinding of Participants

(E) Blinding of outcome assessment (detection bias)
(F) Incomplete outcome data (attrition bias)

(G) Selective reporting (reporting bias)

(H) Major Baseline Imbalance

(1) Differences of co-intervention between arms

(J) Other bias

4.4.6 Step 4:Weight: Interrogating causal pathway

We assessed the relationship of the effect of devilmg on weight across the baseline
prevalence of wormsausing weighted least squares regression. We founstatistically
significant relationship betweesffect size forweight gain(SMD) and prevalence of
worms at baselinévhen using highest prevalence of any worm for esicidy) We also
found no statistically significant relationship leten effect size for weight gain (SMD)
and prevalence a&fach of hedifferent types ofoil transmitted helminthascaris,
hookworm and trichurigFigure21).

We chose comparisons from each include study treewnost similar to deworming
twice per yar vs. placeboWe avoided including cinterventions unless theyaxe
given to both groups. For weight, this resultedénstudies of dewormintgvice per
yearvs.placebo/control; 10 studies of deworminguice per yeawns.placebo/control,
andtwo studies of dewormingnce petyearvs.placebo/control.Only two of these
studies had a emtervention that was not provided in the otherwwaon the
deworming arm (Miguel 2004 and Jinabhai 2001 baald praziquantel in the
treatment arms).
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Figure21 Weighted least squares regression of relaship between effect size on weight gain
(SMD) and worm prevalendasing highest prevalence of any worm as the stpichwalence)

Note: WAZ_SMD:Weight or weight for age standardized mean diffemerprevalence of
worms. Intercept 0f0.06536, standat error 0.06673 (p=0.3361), and slope of 0.1$NID,

WAZ_SMD
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standard error 0.10053 (p=0.0680).
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Figure22: Weighted least squares regression of relationdlepween weight (SMD) and prevalence

of ascaris
Fit Plot for WAZ_SMD

0.78 o

0.50

0.25 Observations 29
% O Parameters 2
@ Error DF 27
EI Pl 0 MSE 02519
= oo B R-Square 00278

0.00 P Adj R-Square -0.008

[o]
-0.25
[s]
-0.50
0.0 0.2 0.4 0.6 0.8
prev_ascaris

Fit O 95% Confidence Limits | 95% Prediction Limits (Weighted)

Note: WAZ_SMD:Weight or weight for age standardized mean differemirev_ascaris:
prevalence of ascaris. Slope: 0.08358, standardefr.09508 (p=0.871); intercept: 0.00333,
standard error 0.04326 (p=0.9392)
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Figure23: Weighted least squares regression of relationdlepween weight (SMD) and prevalence of

hookworm
Fit Plot for waz_smd
0.75 a
0.50
(o]
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= Parameters 2
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! o % MSE 03462
g 000 R-Sguare 00833
Adj R-Square 00293
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Fit O 95% Confidence Limits | 95% Prediction Limits (Weighted)

Note: AZ_SMDWeight or weight for age standardized mean diffemnazrev_ho: prevalence
of hookworm. Slope: 02047, standard error 08696 (p=0.2309; intercept:-0.02188,
standard error 005214 (p=0.6800)
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Figure 25: Weighted least squares regression of relationdigpween weight (SMD) and prevalence

of trichuris
Fit Plot for WAZ_SMD
0.75 o
0.50
o
Observations 19
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Note:WAZ_SMD:Weight or weight for age standardized mean diffemarev_ tri:
prevalence of trichuris. Slope: 0.11373, standarcbe 0.08512 (p=0.1991); intercep®.00869,
standard error 0.04473 (p=0.8482)

Figure24: Weighted least squares regression of weight gajainst impact on worms

Fit Plot for WAZ_SMD

0.4
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Fit O 95% Confidence Limits | 95% Prediction Limits (Weighted)

Note: WAZ_SMD:Weaght or weight for age standardized mean differenoepact of worms.
Intercept 0f-0.07279, standard error 0.06308 (p=0.06028), anajpd of 0.20981, standard
error 0.10977 (p=0.44141).
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The relationship of weight gain with impact on wasas an indicatoof first stage of
causal pathwaguccessyhowed avery poor fit with an RSquare of 0.2271. However,
the slope was statistically significant with grerabdeeight gain in studies with a greater
impact on worm prevalence (slope 0.32951, SE 0.64p20.0336, intercep0.10708,
SE 0.084575, p=0.222%Figure25).

We also assssedvhether effect on weight was greater for studiesctvlwere more
effective at reducing worm burden by conductingastivity analysis where we
conducted a metanalysis for all tudies above each of 100 thresholdof effectiveness
against worms (from 1(er centrelative risk reduction to 9@er centrelative risk
reduction of worm burden). Hiere was no difference in effect of deworming ay ah
thesecut-offs (Appendix13 8).

4.4.7 Height:interrogating causal pathway variables

We assessed the relationship of effect size onhiggMD) and baseline worm
prevalencdtaking highest prevalence of any worm as the plenee forthis study),
prevalence of ascaris, hookworm and tricis using weighted least squares regression.
We found no relationshigFigure26).

Figure 26: Weighted least squares regression of height e8ze (SMD) vs. baseline worm prevalence

Fit Plot ror HAL_SMD
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Fit O 85% Confidence Limits | 95% Prediction Limits (Weighted)

Note: HAZ_SMDHeight or height for age standardized mean diffemnarevalence of
worms. htercept 0£0.01736 (standard error 0.07781, p=0.8255), andpgmf 0.03376
(standard error 0.11439, p=0.7706)
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Figure27: Weighted least squares regressidirelationship between height (SMD) and
prevalence of ascaris

Fit Plot for HAZ_SMD
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Note: HAZ_SMD:Height or height for age standardized mean differsmrev_ascaris:
prevalence of ascaris. Slope: 0.01737, standardeff.09227 (p=0.8524); intercept: 0.03834,
standard error 0.04284 (p=0.3801)

Figure28: Weighted least squares regression of relationdigpw een height (SMD) and

prevalence of hookworm
Fit Plot for HAZ_SMD
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Note: HAZ_ SMD:Height or height for age standardized mean diffemrprev_ho:
prevalence of hookworm. Slope: 0.13048, standardre®.06753 (p=0.0724); intercept:
0.01094, standard error 0.04092 (p=0.7928)

Figure29: Weighted least squaregsgression of relationship between height (SMD) pmédvalence
of trichuris

Fit Plot for HAZ_SMD
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Note: HAZ_SMD:Height or height for age standdized mean difference; prev_tri:
prevalence of trichuris. Slope0.02740, standard error 0.08707 (p=0.7571); intepte
0.02983, standard error 0.05579 (p=0.6002)

For impact on worms, there was also no relationstith heightgain, with a slope of
0.0163, SE 0.1674, p=0.9230 and intercept®f01180, SE 0.10014, p=0.9076).
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Figure 30: Weighted least squares impact on worms vs. hejglin (SMD)
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We also assessed the influencempiact onwormscut-off by assessing the effect on
height gain for studies above the threshold fronp&0 centmpact cn worms to90 per
centimpact cn worms, and there was no difference in effect of dewming at any of
thesecut-offs (Appendix13.8).

4.4.8 School attendance: Interrogatingcausal pathway

We assessed the relationship of schotdradance to prevalence of worms, impact on
wormsand weight gain to explore assumptions about thusabpathwayThese
analyses must be interpreted with caution sincedlaee very few data points for a
regression analysis (onéightdata points). Taken together, they do not shovatge
effects on attendamedn areas with higher worm prevalence, in studiéh greater
impact on worms or studies with greatest impactwaight gain (as an intermediate
child health outcome).

Weighted linear regressions (weighted by the ingarfsthe variance) found no
relationship between prevalence of any worm and schoehatance, with an intercept
of 0.00550 (SE 0.02218, p=0.8125) and slop&a®0758 (SE 0.028, p=0.7957).
(Additional Figure 8 for graph of relationship with prevalence of worm@je also
assessed the influence of prevalengeoff by assessing the effect on attendance for
studies above the threshold from@dér cent prevalence to 9kr centprevalence, and
there was no difference in effect of deworming ay af thesecut-offs (Appendix13.8).
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For attendance vs. weight gaias an intermediate causal pathway varialileg
weightedleast squares regression also showed no relatipr(gltiditional Figure 7).
The intercept was 0.00310 (SE 0.01872, p=0.8/4l@pe 0£0.0154 (SE 0.1044,
p=0.9236).

The weighted least sques regression for impact on worms (relative ristkuction) and
effect of deworming on school attendance was natistically significant with intercept
0of-0.00687, standard error 0.0175%0.7118 and slope of 0.00265, SE 0.03417,
p=0.9413(Additional Figure 9).

We also assessed the influence of impact on wanumsff by assessing the effect on
attendance for studies above the threshold frompetOcentimpact ofworms to 90per
centimpact of worms, and there was no difference ie@&fbf deworming at any of
thesecut-offs (Appendix13.8).

4.4.9 Health equity considerations

In summary: There is little evidence to suggest that dewormspgricpoor since the
effects onweight, height and attendance remain small whetrieed to very poor
settings. Only two studies reported conductindwrtstudy analyses andere rated as
very low certainty evidence that magswormingmaybe more effective for poorer
populations othose with parents with lower education (very loavtainty evidence).

Within study analysis of health equityBobonis 2006 reported statistically
significant greater effect on both weight for heigind preschodattendancédor

mothers with less education (<3 years) (for motheith <3 years education,
deworming resulted in increase of attendance op@6cent (se 4.7y c¢ompared to
increase imttendancef 0.6 per cent (se 8%) for mothers with > threeyears
education. Croke 2014 explored interaotis of longtermoutcomes with poverty and
gender. These analyses suggested greater bemefitdss deworming on math and
English scores for girls than boys, and for thagiad) in poverty compared to less poor
children(very low certainty evidence)

Studies conducted in low income setting$hirteenstudies were conducted in
verylow incomesettings such as urban slums (Awasthi 2000, Awaa0idil, Awasthi
2008, Hadju 1997), people with low income (Goto 800nabhai 2001a, Kloetzel 1982,
Reddy 198% or in populations with other markers of low SES susHaav education

level (Bobonis 2006, Rozelle 201%ery poor sanitation (Gateff 1972), rural setisn
(Ndibazza 2012pr poor food security (Donnen 1998When the pairwise analyses
were restricted tohtese studies which were described as-ioeome, the results for
weight, height and school attendarnveerecongruentwith the overall analyseshowing
little to no effect oimassdeworming (results not shown). This suggests gvan in

very poor populabns and settingsnassdeworming is not effectiven average
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However, this analysis is limited since socioeconmgtatus indicators were only
reported by one third aheincluded studies.

4.4.100ther subgroup or correlation analyses reported by primary studes

In summary: Based orsubgroup analyses within studies across other plessi
explanatory factors, weooiclude there itow certainty evidence to support subgroup
effects across any of these fact@irecluding intensity of infectioj because of
differencesin direction of effectdoth between and within studies and phstc
observational analyses.

Infection status:Six studies reported effects for eggsitive children compared to
eggnegative (uninfected children). Three of thesalgta reported statiically
significant improvements in growth for eggsitive children compared to egggative
children or overall results (Beach 1999, Gupta 1Willett 1979), and three studies did
not find differences (Olds 1999, Shah 1975, BelldR@ Beach 1999 faud increased
weight gain of 0.56 kg (but not height) for hookwwniinfected children, height gain of
0.62 cm (but not weight) for trichuris infected keirien but not ascarimfected
children. Gupta 1977 found the effect of mass dmming compared to conal on
number of children with improved nutritional statwas greater for infected children
than uninfected children. Willett 1979 reported aer weight gain with levamisole vs.
placebo for ascaris positive children of 0.39 kgllyeompared to only 0.16y in overall
sample. Olds 1999 found that improvement in hadolig was similar for both
infected and uninfected children receiving alberad@and praziquantel. Shah 1975
found no difference in effect on weight across atésl or uninfected children.
Uninfected children had higher Raven'’s test scatdsaseline than infected children,
but there was no difference in improvement in Rasémst scores (Bell 1973).

Intensity of infection:Sixstudies assessed the treatment effectiveness of mas
dewormingvs. controlaccording to infection intensity. Four found ndfeliences in
effects of dewormings.control across different levels of infection intéygWatkins
1996 for attendance, Greenberg 1981 for anthropom&hah 1975 for weight gain,
Ebenezef013 for attendance, educational tests or cognpihngeessing). Two reported
greater weight gain and height gain for those witbater reduction in intensity of
worm infection(Stephenson 1989, Stephenson 1993)

At baseline, higher infection intengitvas associated with worse baseline cognitive test
scores but not school attendance in Watkins 19®é&gardles®f treatment arm, Rozelle
2015 found statistically significant correlationtimeen baseline egg count and
outcomes of cognitive processiryoportionstunted proportionunderweight,
attendance and math scores. Similarly, Hadju I¥Q#d a correlation in reduction in
ascaris egg count with height gain, but not withZH# WAZ. Kloetzel 1982 foundo
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statisticallysignificantcorrelation betwen changsin nutritional status and changim
egg counts.

Duration between treatmentsAlderman2006 offered albendazole at child health
days, and found the more frequent the deworn{ireg less than 7.5 months apait)e
larger the effect on weigtgain.

Proportion underw eight Awasthi 2008 found no differenée deworming vs.
controlacross baseline underweight statésvasthi 200land Shah 197und larger
effect ofmass deworming vs. controh weight for children who were underweight at
baseline.

W asted Awasthi 2008 reported no differenoeeffect of deworming vscontrol
between those who were wasted WHZ) at baseline vs. those who were not wasted

Vitamin A deficiency. Donnen 1998 reported greater weight gain with m elaeok
for childrenwho werenot vitamin A deficient.

Anaemia at baselineFourstudies reported no difference in deworming effect
according to baselinenaemiaDossa 2001, Ebenezer 2013, Kruger 1996, Stoltzfus
2001 Three studies reported differersci effects of dewormmg according to baseline
anaemiaBobonis 2006 reported greater effect on attendamceWH Z for children
with higher probability of severe anaemia (0.¥84-0.011 for attendance, and 0.62
0.32 for WHZ).Solon 2003 reported that more severelgemic children improved on
haemoglobin more with deworming.xntrol than children who were lessaamic at
baselingno data provided)In a posthoc analysisKruger 1996found that children
with low iron at baselingained 0.4 kg more weigl®5%CI: 0.03to 0.79)than placebo
with deworming vs. placebo (with or without ironrfdied soup). In children with
adequate ironweightgain was 0.17 kg less tfe group of children who received
deworming vscontrol (95%ClI:-0.59 to 0.25), anthis subgroup effect was statisally
significant (p=0.05).

Proportion stunted:Ebenezer 2013 found no interaction between basakmghtfor
age and outcomes of attendance, cognitive procgssieducational tests.

4.4 .11Sensitivity Analyses

We summarize the results of sensitivity analysethiree figures for weightHigure31),
height Figure32) and attendancd-(gure33) and describe results below.
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Figure 31 Sensitivity analyses for weight gain
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Figure 32: Sensitivity analyses for height
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Figure 33: Sensitivity for attendance
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Sensitivity including Koroma 1996 and Stephenson89®

As described above, we excluded two studies foumbase case network meaaalysis
because they contributed significantly to the hegeneity for the most common
intervention of albendazole twigeeryearvs.control (Koroma 1996, Stephenson 1989).
The pooled random effects effect sfoe weight fa albendazoléwice peryear vs.
controlwas 0.05 SMD (9%6Cl: -0.02,0.11), P=61per centwithout these two studies,
compared to 0.25 SMD®E%CI: 0.11to 0.39),3=93 per centwith these studiedJsing
the median standard deviation of all studies whinkasured weight in kg, this equates
to a difference 00.4 kg with the two studies d.08kg without them.

For height, vith these two studies, the pairwisHect sizefor albendazoléwice peryear
vs. placebo waan SMD 0f0.18 [95% CI:0.03, 0.33] vsan SMD 0f0.0395% CI:-0.02,
0.09] without these two studies?@f 11%). This equates to a difference of 0.43 cm with
the two studies vs. 0.07 cm without.

Choice of attendance effect siZzeom Kenya PSDP (Miguel 2004)

Our analysis was robust to whianeasure of attendance from the Miguel 2004 study.
As described abovégr Miguel 2004 we chose to use the measure of deworming effect
on school participatiofor intended recipients (girls <13 years and all bagshe first
year of treatment which waks 093 (SE 0.031) for the whole study (in both MigR@04
and the pure replication Aiken 2015a)e chose this estimate because it was also used
in the Cochrane review on deworming (TayRobinson 2015)and also it is one of the
largest estimates of eéhdirect effect on treated childreffhe analysis of Miguel 2004
and Aiken 2015 thatombinedthe first year of treatment for group 1 schools &inst

year of treatment ajroup 2 schools, yielded a more precise estimate@®@82 (SE
0.015)[or 0.60, se0.015 in Aiken 2015afpr school participationWe tested the pooled
effect on school participation with this estimaae,well as with the overall treatment
effect of 0.039 (SE 0.031) from Aiken 2015a and oiverall treatment effect estimated
by Hicks 2015a in response to Aiken 2015a of 0.085 (SE 0.00Qr metaanalysis
results remained noatatistically significant with less thanger cendifference in
attendance between deworming and confoohll of these analyses

For Ebenezer 2013, there was no difference inrésalts for attendandéwe used the
dataset with missing childresr the dataset where we imputed missing valuesguisist
observation carried forward

Clusterrandomisedtrials

In summary: Our analyses for weight, height and school attenéame&re robust to
restricting to clusterandomisedtontrolled trials.
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Network metaanalysis When the network metanalysisfor weight gainwas
restricted to clusterandomisedrials,thenetworkwas consisten(total residual
deviance 11.72deviance information criterie86.6).Dewormingcompared to placebia
clusterrandomisedrials probably leads to little to no differencevireight gain with
effect sizes of betweei®.12 to 0.1{moderate certainty evidencgidditional Table
24).

In the pairwise analysidor weight: The pairwise metanalysis restricted to
cluster trials only confirms the base case analgélgtle to no effect of deworming on
weight, with no statistically significant effectsnd no effeckize greater than SMD of
0.22 (equivalent to 300 grams).

In the pairwise analysis,dr heightin clusterrandomisedrials, deworming
probably has little to no effect dreight gain compared to placefrooderate certainty
evidence).

In pairwise metaanalysis, for school attendanceWhen restrictedo cluster
randomisedrials,results were robust, and there was little to neafbn attendance 1
per cent(95%Cl: -1% to 3%).

In pairwise metaanalysis, br worm prevalenceWhen restricted to cluster
randormisedtrials, there is an important reduction in worm 8en in the mass
deworming compared to control at end of study (tessnot shown).

Studies with >50per centreduction in ascaris

In summary: Our results for weight, height and attendance abaisb b restricting to
studies with >5(per centrelative reduction in ascaris prevalence.

Network and pairwise metanalysis weight We restricted the network meta
analysis for weight gain to studies with greatearntbOper centelative risk reduction

in burden of wormswhen compared to the control grouphe network was consistent,
total residual deviance 12.43, D0 .625. The results are consistent with the base case
analysis, with no statistically significant or dlally important (all less than 05
standard deviations) effects of deworming vs. pleooer any heaeto-head

comparisons, with two exceptions. The effect besdazole twice per yead (fO SMD
(95% Cl: 0.021.41)] and albendazelonce per year (0.195%CI: 0.03,1.43))were
statistcally significant, with a clinically important efé¢ size. This is driven by

network with a smalhumber of studies, and only otréal of Albendazole of these doses
had >50per cenimpact on worms: Stephenson 19@R@iditional Table25).

W eight, sensitivity for threshold impact on worm¥\Ve tested the threshold
for impact on worms bgomparing deworming vs. placeliar threshold cutoffs of high
impact on worm burden fror0-90 per centin 10 per centincrements, and found that
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theeffect on weight with deworming vs. contnegas not statistically significarar
clinically importantat any threshold foimpacton worms.

Network and pairwise metanalysis for height The network metanalysis
was consistent. There were no clifdigar statistically significant differences in Hgit
for studies with >5@er centmpact on worm prevalenceéis above, we tested the
threshold for the cutoff from 10 to 9fer cent, and found no statistically or clinically
important differences at ariiresholdfor impact on worms.

Pairwise metaanalysis, attendanceResultsfor school attendanogere robust to
restricting to studies with >50er centimpact on ascaris, with effect on attendance for
deworming vs. control ad per cent{95% Cl:-4% to D%).

Studies with >50per centhookworm infection

In summary: Results for weight, height and attendance are robuséstricting to
studies with >5(per centhookworm infection.

Pairwise metaanalyses for weightWhen restricted to studies with >p@&r cent
hookworm at baseline, effect on weight was lessitb&1 SMD for all comparisons,
with none statistically important, with the exceptiof albendazole once per year
(Stephenson 1993). This study found an effe€.@8 SMD P5% CI:0.44, 1.03]on
weight for deworming vs. control (low certainty evidenT

Pairwise metaanalyses for height The effecton height gain were robust to
restricting to studies with >50er centhookworm infection, with no effedizegreater
than SMD 0.15 (equivalent to 0.86n). One exception is that the Miguel 2004 study
found a small difference in height for age at thhel ®f one year of treatment that was
statistically significant (0.11 SMDOE% CI:0.04, 0.18]).

Pairwise metaanalysis for attendancePairwise metaanalsis for attendance
was robust to restricting to studies with >pér centhookworm (Gateff 1972, Miguel
2004), with mean difference in attendance @5 cent(95%Cl: -4% to 13%, 3=74%).

5 GRADE certainty starts at high for an RCT. We dowadded for risk of bias due to lack
of blinding and imprecision since it does not hap¢imal information size (<400
participants), resulting in low certainty.
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Low risk of biasfor allocation concealment

In summary: resultsof little to no effect on weight, height and attendte were robust
to restricting to studies at low risk of bias.

Weight, network and pairwise metanalysesThe network metanalysis of
studies at low risk of bias for allocation concealm was consistd, residual deviance
6.125, DIC-10.952 The results areongruentwith the base case analysis, showing no
statistical or clinically important differences veten deworming and placebo or any
head to head compariso(effect sizes were betweefi.09 and 0.13 SMD, equating {o
125 grams to 181 gramspairwise results weria alignmentwith these results.

Height, network and pairwise metanalyses The network metanalysis was
consistentresidual deviancg.552, DIC-9.401. Resultsverecongruentwith the main
analyses, showing little tooeffect on height.

Pairwise metaanalyses, schoodttendance When restricted to studies at low
risk of bias for allocation concealmerRdzelle 2015, Ebenezer 2013), the efieict
school attendance was small and si#tistically significant2% (95%Cl: -6% to 3%).

Sensitivity for eligibility criteria: including stulies which screened for
infection and treated infected children

We conducted a sensitivity analysis to assess ffieetef including studies where
children were screened for infection, and infected afleitdwererandomisedo
deworming or control.

W eight:

In summary: Effects on weight wereongruentwhen we includedtudies that
screened for STH infection and treated for STH dtifen. In contrast, stugsthat
screened for schistosomiasis infection and treateldiren with infection had larger
effects on weight (of 1.1 kgs.0.13 kg).

Weincludedthreestudies which screened f&TH infection (Yap 2013, Sarkar 2002,
Bell 1973) treated infected chileéan for STH with or without treatment for
schistosomiasiand reported weight or weight for age as an outcome

We conducted a test for interaction to assess suljgeffects, and if these were not
statistically significant, we combined mass dewarmandscreen and treat studies.

For albendazole twice per year vs. placebo in irgdchildren, we included one study of
triple dose albendazole twice per year vs. placebo (YaBl2OWhen compared with 11
other studies of mass deworming with albendazoledwer year vs. placebo, the test
for subgroup differences was not statistically sigant (p=0.09). The effect of
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deworming vs. control was small and not statistycailgnificant (SMD 0.06 [95%ClI-
0.01, 0.12], results not shown). This SMD equate80 grams.

Tablel4: Mass deworming with albendazole vs. screen @adt for weight gain

Cutoff SMD (95%Cl) Number studies Participants
(Tx/control)

Mass deworming albendazole  0.05 (-0.02, 0.11) 11 18,740/16,690

Screen and treat albendazole  0.24 (-0.04, 0.52) 1 99/95

Test for subgroup differences,

p=0.09

Pooled 0.06 (-0.01,0.12) 12 18,839/16,785

For pyrantel twice per year, we included one stafigcreen and treat with pyrantel
twice/ year (Sarkar 2002)When combined withhe only mass deworming study with
this treatment (Hadju 1997), the test for subgrdifferences was not statistically
significant. The pooled effect of deworming vsaggbo showed little to no effect on

weight (SMD 0.30, 95%: -0.17, 0.76) Table13). This SMD equates to 361 grams. We

consider the evidence very low certainty becausesaribgroup analysis in a systematic
review is observational in nature, and also thisiparison failed to meet the optimal
information size (<300 participants in the two sieg).

Tablel5: Mass dewormings. screen and treat for pyrantel for weight

Cutoff SMD (95%Cl) Number studies Participants
(Tx/control)

Mass deworming 0.08 (-0.26, 0.42) 1 61/74

Screen and treat 0.56 (0.12, 1.01) 1 40/41

Test for subgroup differences,

p=0.09

Pooled 0.30 (-0.17,0.76) 2 101/115

Considering the sparse evidence from screen arat steidies, we also conducted an
overall analysis of all screen and treat STH stadi@nmpared to all mass deworming for

STH studies.

127 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Tablel6: Mass dewormings.screen and treat for all types of STH for weight

Cutoff SMD (95%Cl) Number Participants 12
studies (Tx/control)

Mass deworming 0.03 (0.00, 0.06) 30 28,710/30,981 46 %

Screen and treat 0.35 (0.05, 0.65) 2 139/136 30 %

Test for subgroup

differences, p= 0.04

Pooled Not appropriate to 32 28,849/31,117
pool

STH: soil transmitted helminths

For schistosomiasisifection,screening andreating childrerwith praziquantel or
metrifonateincreased weight gain by 1.1 kg (95%CIl: 0.6 to 1.52hpared to mass
deworming effect of 0.13 kg (95@i: -0.16 to 0.42) (test for subgrowifferences
p=0.0009)(Table15).

Tablel7: Mass dewormings.screen and treat for praziquaeltor metrifonatevs.placebo for

weight

Cutoff SMD (95%Cl) Number studies  Participants
(Tx/control)

Mass deworming with PZQ 0.13 (-0.16, 0.42) 1 91/91

Screen and treat with PZQ or ~ 1.06 (0.59, 1.52 2 409/302

metrifonate

Test for subgroup differences,
p=0.0009

Pooled Not appropriate to pool

Onescreen and treat study for sstosomiasis could not be included in metaalysis.
Bell 1973 screened all children in two schodlgty-six children were randomly selected
to receive hycanthone for shastomiasis, regardless of infection status. Chitdwth
any other parasite (includingpger centof children with hookworm) were treated
immediately with appropriate drug (drugs not namethis study reported no
statistically significant effect on welig (no data provided).

Height:
We identifiedfour RCTswhich screened foTH infection andtreated only infected

childrenwith alberdazole twice per year (Simeon 1995, Yap 2014), adtaeole once per
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year (Tee 2013), and pyrantel twice per year (SaBk®2). For albendazole, the effect
on height remained small 0.04 SMB[01, 0.09].

Tablel8: Mass deworming with albendazole gsreen and treat for height

Cutoff SMD (95%Cl) Number studies Participants
(Tx/control)

Mass deworming 0.03 [-0.02, 0.08] 9 3484/3355

Screen and treat 0.18 [-0.08, 0.44] 2 114/113

Test for subgroup differences,

p=0.18

Pooled 0.04 [-0.01, 0.08] 11 3598/3468

For pyrantel twice per year, the effect on heiglrhained small at 0.07 SMDB(J.20,
0.34]

Tablel19: Mass dewormings. screen and treat for pyrantel 2/year for height

Cutoff SMD (95%Cl) Number studies Participants
(Tx/control)

Mass deworming 0.06 [-0.28, 0.40] 1 61/74

Screen and treat 0.08 [-0.35, 0.52] 1 40/41

Test for subgroup differences,

p=0.93

Pooled 0.07 [-0.20, 0.34] 2 1011115

When combining across all types of deworming foHSThe effect on height for all
types ofSTH was also small at 0.10 SMB(JQ.00, 0.21].
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Table 20 Massdewormingvs.screen and treat for all types of STH for height

Cutoff SMD (95%Cl) Number studies Participants
(Tx/control)

Mass deworming 0.03 [-0.01, 0.08] 26 13,066/17,398

Screen and treat 0.10 [-0.00, 0.21] 6 769/657

Test for subgroup differences,

p=0.22

Pooled 0.10 [-0.00, 0.21] 32 13,835/18,055

For schistosomiasis infection, there was littlemtmeffect on height whecomparing
mass deworming to screening atrdating children with praziquantél0.05 SMD;
95%Cl:-0.36, 0.26) (test of subgup differences p=0.05).

Table 21 Mass deworming vscreen and treat for praziquantel or metrifonate placebo for
height

Cutoff SMD (95%Cl) Number studies Participants
(Tx/control)

Mass deworming with PZQ -0.21 [-0.50, 0.08] 1 91/91

Screen and treat with PZQ 0.10 [-0.17, 0.37] 1 105/102

Test for subgroup differences,

p=0.05

Pooled -0.05 [-0.36, 0.26] 2 197/193

One study of screening and treating for schistosmisiinfection could not bacluded
in metaanalysisBell 1973 which screened and treated for STH infection ad asl
providing mass deworming with hycanthone regardt#ssfection, reported no
statistically significant difference in height (@Gamot provided).

Cognitiornt short term attention tasks

In summary: Results on shorterm attention taskeererobust to including studies
which screened for infection and treated infectbddecen. We identified six RCTs
(Boivin 1993, Hadidjaja 1998, Nokes 1999, Nokes299imeon 1995, Sternberg 1997)
which screene for infection and treated only infected childréWe selected thehort
term attentiorcognition outcome common #ll studies: digit span or number recall.
Hadidjaja 1998 was a cluster RCT which we adjudbedinit of analysis errors using an
ICC of0.07 for cognition, as described in the method&e did notincludeBoivin 1993
in our base case because it was designed@sraarm trial, but three arms were
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combined together for analysis due to power issURemling all studiesthere was little
to no effect of deworming compared to placebcsbort termcognitiveprocessing
outcomes (SMI.03 P5% CI:-0.08, 0.14) (moderate certainty evidenée)This result
wasrobustto choosing differenshorttermcognitiveoutcomes (since these studies
measued abattery of cognitive outcomesy if we included Boivin1993

Cognitiornt general intelligence measures

In summary: The result on general intelligence was robust tduiding studies that
screened and treated for STH infection.

We identifiedthreeRCTs which screened and treated for STH infectaordl measured a
general intelligence outcon(8ternberg 1997, Hadidjaja 1998, Bell 1973).

Boivin 1993 measured the Kaufman Assessment Batogr€hildren (KABC) which
includes measures of attention such amber recall as well as an overall mental
processing composite score, which is a measureméal intelligence that correlates
well with the WISCIV and Raven’s progressive coloured matrices. pgja 1998
randomisedour schools to mebendazole, headtthucation, mebendazole and health
education or placebo, and assessed the Raven'sgasige coloured matrices as a
measure of general intelligencé/e used the exactpalues reported in Hadidjaja 1998
to calculate standard deviation, then correctedeéhfer unit of analysis error using an
ICCof 0.071, as described in the methods. Whaséhwo studies were combined with
the other studies which assessed general inteligéNdibazza 2012, Nga 2011,
Watkins 1996), deworming had little to no effectganeral intelligence with SMD.06
[95%CI: -0.06, 0.18].

Bell 1973 (screen ahtreat for STH, mass deworming for schistosomiaseported an
important improvement in Raven’s score with treatmnwith hycanthonea@mpared
with untreated children. Theevalence of schistosomiasis in the treated scthvasl|68
per cenfwhich ismuch higher than most of the included studies.

School datendance:

We identifiedonestudythatscreened for infection and treated only infecteddelen
(Simeon 1995 Addingthis study to our metanalysis did not affect the results. There

6 Since all of the studies we RCTs with no serious concerns about risk of bisesrated
the evidence high certainty of evidence.
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was gill little to no effect of dewoming on attendances.placebo (1% difference, 95%
Cl:-0.01to 0.03Ymoderate certainty evidenc@dditional Figure 10).

Long-term outcomes:

In summary: When we consider one other lotgrm study of the effects of
deworming thametour study design eligibility criteria, we are stitry uncertain
about longterm effects of mass deworming.

We identified one longerm study d the effects of screening for infection and treati
infected children (Bleakley 2007)his study compared areas witihgherhookworm
prevalencg>40 per cen} to areaswith less than 4@er cent prevalence, before and
after a 10 year eradication camgmi(from 19101920) which comprised intensive
awareness campaigns about the symptoms of hookwtmrencourage parents, teachers
and adults to seek treatment for those infectett Wisiokworm. We rated this study as
moderataisk of bias using the IDCG tdo

Based on this study, we are very uncertadout whethemassdewormingimproves
school enrollment (9%, 95%il: 4 to 13%) and full time school attendance (b%adl
95%CIl: 11to 21%)\erylow certainty evidence)We downgraded our certainty in the
reaults because the intervention was a compleogrammeof raising awareness about
symptoms, building latrines (where needed), andcadionin communities about how
to prevent infection and reinfectipwhich is more extensive than thaestion ofnass
dewamingvs. controlassessed by our primary analysis

Intensity of infection, >30per centwith heavy infection

In sum mary: Results of little to no effect of mass dewormingesntrol were robust
to restricting to studies with >3fer centheavy infection

Network and pairwise metanalysis, weightfor weight, network meta
analsis of 11 studies (8 twarm, one 3arm, and twot-arm studies) convergaahd was
consisten{total residence deviance 22, DIC-12.714). Compared to placebo,
deworming had lit# to no effect for all comparisons (less than SMPQ), with one
exception. Albendazole once per year vs. placehy increase weight gain compared to
placebo (SMD 0.48, 95% Ci0.51to 148). This was a weight gain of 1.1 kg in one year
in Stephenson9B3. Pairwise metaanalyses agreed with these results (results not
shown).

Network and pairwise metanalysis, height:For height, network meta
analysis of 10 studies (7 twarm, one 3arm, two 4arm studies) converged and was
consistent (total residenckeviance 13.75, DI€24.283). Compared to placebo,
deworming had little to no effect for all compansy(less than SMD 0.13). There was
agreement with pairwise metmalyses (results not shown).
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Pairwise metaanalysis for attendanceFor attendance, pairwise analyses of
studies where >3@er cent of infected children had moderate to heafgctions
(Miguel 2004, Watkins 1996howed naffecton attendance- 1%, 95%Cl: -4 to 2%).

Lower ICC for weight and height (0.0linstead ofD7. and 0.11)

Using alower ICC had no effect on the pooled estimatesseight and height for any
deworming treatment.

Higher ICC value for cognition of 0.15 instead of 07

We did not need to adjust for clustering in ourdaase analysis. In the sensitivity
analysisfor eligibility criteria, we adjusted Hadidjaja 1998.slhg a higher ICC of 0.15
(as used by Kristjansson 2015 for cognition outcermkschoolfeeding) @es not change
the results

Effect of unpublished studies

We included two unpublished studies (Hall 2006zBlle 2015). The effects for weight,
height, cognition and attendance were not chandgeehvthese studies were removed
(results not shown).

4.5 PROCESS EVALUATION

As described above, we assessed the process dofiimgpitation in each study, and also
assessedeasons proposed by authors for failure or sucoédsworming on the
primary outcomes.

We group these barriers and facilitators accordonghether we were able to assess
these factors in our analyses.

4.5.1 Facilitators not supported by our analyses

High prevalence and intensity of worms, and infectionmwitichuris and hookworm
werehypothesized by authorss associated with greater impact on weight gath an
hemoglobin (Alderman 2006, Beach 1999, Fox 200&dér 1996). Similarly, greater
infection intersity wasexpected to bassociated with greater effect on cognition and
growth (Koroma 1996). Our analyses did not supplit hypothesis since we found no
relationship between prevalence of worms or impactvorms and the effect on weight
gain, heightgain or attendance. We also found little to n@eiffon weight or height
when restricted to studies with high intensityrofieiction.

Children who were younger, more iron/iodine defidiewith higher prior
malnourishment may be more able to grow fastieh deworming (Garg 2002, Gupta
1977, Solon 2003). Our analyses did not suppdsthlypothesis because we found no
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difference between populations that were more uwegght vs. less underweight (at
any cutoff of population underweight from D per cern below-2 WAZ), and we also
found no relationship between age of children areditment effect. Subgroup analyses
within studies on age and underweight were confligt

Combination treatmentsith deworming and praziquantet iron, food or
micronutriertswere described by some studies as improving theceffongrowth and
haemoglobin Donnen 1998Kruger 1996 Taylor 2001) We found no greater effect on
any outcome with combined treatment for STH andzpyaantel, iron food or
micronutrients than STH deworming alone.

Untreated children in comparison schools were fotmdenefit from children in
treatment schools that were close to the comparsstiwols and this could dilute the
overall treatment effe¢Miguel 2004 Baird 201). We foundlarger weght gain for
children in the control group of cluster randomissals (who would presumably
experience less spillover due to geographic separation of the clusters dpgy, \@harch
parish or health worker aredblpn in individually randomisettials (where treated and
untreated children are in the same classroghigh does not support the hypothesis of
spillover effects.

4.5.2 Facilitators for achieving impact on child outcomedescribed by
study authors, which we did nottestin our analyses

Political support, supportive delivergystemge.g. school or health care workers)
adequate drug supply were descril@edimportant facilitators in some studies (Awasthi
2013, Jinabhai 2001A). Similarly, training of hdailvorkers waslescribed agnportant
(Sur 2005)

Education of parents and children was describeith@®rtant to decrease the rate of
reinfection (Sufiyan 2011).

Deworming may lead to an improved immune systemcWimay increase resistance to
reinfection (Nga 2009).

4.5.3 Barriers not confirmed in our analyses

Control groups may have sought deworming (up topg® centn Alderman 2006) and
this may have been facilitated by project workehowvere unblinded also changing the
assigned therapy (Awasthi 2000), and/or by parerts witnessed roundworms
passing shortly after deworming was given (Awasthi 20@001). We did not find any
difference in treatment effect between studies witeaterimpact on worm burden in
the treatment groufi.e. where there was less contamination by thermmgroup
seeking deworming elsewhere).
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Control groups may have received a benefit of demiog if exposed to treated children
thus diluting the treatment effect (Miguel 20040)ur analyses did not support this
hypothesis since the lack of effect on weight, héignd attedance was confirmed
when restricted to cluster trials only, and growilcontrol groups exposed to treated
children in the same class or school was less thaiuster trials.

Lower parasite levels could dilute deworming eff@8each 1999, Jinabhai 2048,
Jinabhai 2001B). Our analyses did not support hlysothesis since there was no
relationship betweebaselineworm prevalence (ascaris or hookwormr)impact on
wormsandweight or attendance outcomes.

Reinfection was described as occurring shorfigradeworming and a reason for failure
to find effects (Donnen 1998, Goto 2009, Greenld®&1, Gupta 1977, Kaba 1978,
Kloetzel 1982, Kruger 1996, Michaelsen 1985, StolkzZ20 01, Sufiyan 2011, Thein Hlang
1991, Watkins 1996, Willett 1979). Our analysed dot support this hypothesis since
we found no relationship between the impact on wefas an indication of reinfection)
andeffects of deworming vs. control ameight, height or attendance.

4.5.4 Barriers to impacts on child outcomes, which we dichot testin our
analyses

Control groups may have been differentially proddeher interventions such as
measlesmmunisationby unblinded health workers (Awasthi 2000).

Poor implementation may have affected results (aiging up of placebo and
micronutrient pwders in Friis 2003), equipment ffaie (or changes to equipment
during the study affecting baseline and endline sueas, Ebenezer 2013), and poor
compliance and absenteeism (Hadju 1997, Solon 2868tzfus 2001).

Other factors may be needed to obsarivanges from deworming such as
environmental factors of improved learning stimtwlinfluence cognitive processing,
prevention of giardial infections (Rousham 1994niation and hygiene pracés
(Stephenson 1993, Sufiyan 2011), social factorst@ivia 1996) and chronic infections
(Thi Le Huong 2007).

Very disadvantaged children may have had a redodtidood intake during the study
period which could contribute to lack of effectdd&tzel 1982). Association between
helminth infection and poverty may confound results

Growth limiting nutritional deficiencies may haveduced ability of children to benefit
from deworming (e.g. low iron in adolescent girtsnaenarche, lack of zinc or iron for
normal growth) (Kruger 1996, Gopaldas 1983, DosB@ R, Svltzfus 2001)
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5 Implications

5.1 SUMMARY OF MAIN RESU LTS

After screening over 10,000 articlese includedb5 studies from 2Zountriesin our
primary analysis Weused a logic model to interrogattee presumedcausal chairfrom
mass deworming to improvemeritschild health outcomesOur review provides novel
insight into mass deworming by addressing the @sitihs of previous reviewdy taking
into account: 1) reinfection; 2) the influence @fgr learning environments on
cognition; 3) combinations with emterventions of hygiene, micronutrients and other
drugs; 4) longterm studies; 5) indirect effects on untreatedditeh across studies; 6)
role of baseline nutritional status; 7) uninfectddldren in studies may dilute the
effects; 8) possibility of different effects by wartype; 9) quality of school attendance
measures; and 10) that only heavily infected clefdare affected by worms. With
consideration of the above ten criticisms, we fthdt there is little to no effect of mass
deworming for sditransmitted helminths with or without deworminay f
schistosomiasis on growth, shadgrm attention, cognitive development, attendance,
school achievement and mortality. Overall, our ge@$ do not support causal pathway
assumptions about influence ofass deworming on child health and school
performance

Summary of findinggor mass deworming with albendazaie controt

Hemoglobin: For haemoglobin, we found small effects of lesstl®a30 g/dL unless
mass deworming was combined with iron or praziqeant

Worm burden For worm burden, we found absolute effects onuiciiolg worm
prevalence ranged fromvo to 57per cenfsuggesting reinfection occurred since these
drugs are known to be over p&r centeffective at curing worm infections in the short
term (Taylor-Robinson 2015).

W eight: Mass deworming for children had little to no effen gain in weight and
weight for age. Metanalyses of 11 RCTs of albendazole twice per yeawkight, with
35,430 children, showed a mean increase in weigbt@9 kg(from 0.04 lower to 0.2
higher) (moderate certainty evidence). Weight gaéeds to be considered in
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perspective of age and sex. The median age afmrilin our review wasevenyears.
According to the WHO growth standards, weight glinchildren ajedsevenyears who
are belowonestandard deviation for weightl{WAZ) in one year is 1.9 kg for boys and
2 kg for girls (fromsevenyear oldnormalweight of 20.2 kg for boys and 19.4 kg for
girls). This iscongruenwith the median weight gain observ@n our trial populations
of 2.0 kg. For children who are severely undwezight (3 WAZ), the yearly weight gain
for sevenyear olds, according to the WHO growth charts,¥Kky for girls (from 14.9
kg) and 1.5 for boys (from 15.8 kg). So, for selgunderweight children, this average
weight gain represents goer cent increase over the average weight gaone year
based onWHO updatedyrowth charts. We did not find any relationshigween effect
on weight and any child characteristics (age, aseline nutritional status), setting
characteristics (prevalence, intensity of infeciontermediate effects on any type of
worm burden (as an indicator of successful impletation and reduction of worm
burden), or design (cluster vs. individualidtes). We are moderately confident in this
estimate. Uncertainty arises from large heteroggrmiie to very different effects in
two studies with baseline imbalance that were eketlirom this analysis.

Height: Mass deworming for children had little ho effect on gain in height or height
for age (HAZ). Metaanalysis ohineRCTs, with 6,839 children, showed a mean
increase of 0.04 cm (from 0.3 lower to 0.41 highdP)acing this in the context of
typical height gain in our study population of 8 overoneyear, or of the WHO
growth standards fasevenyear old children of 5 cm per year for girls withSD HAZ

or 5.2 cm for boysthis is equivalent to fter centor less of typical growth for this age
group. We found no relationship between tbffect on height and age, sex, baseline
nutritional status, prevalence, intensity or effeatworms (as an indicator of
implementation success). We are moderately confidiethis estimatéor the same
reasons as abovhadterogeneitwrising from two sudies with baseline imbalance)

Proportion stunted:There was little to no effect on the proportionchfldren
stunted (defined as2 HAZ), with an effect okightfewerchildrenstuntedper 1000, if
the baseline risk of stunting is 4®r cent(taken fom the control group prevalence of
stunting in theour trialswith 4,286 children which reported this outcomé&)owever,
these findings need to be considered with cautinneschildren over the age of three
who are stunted may not be able to catch tgwgh.

Cognition: We found little to no effect on shetérm attention tasks based three
RCTs with 4,078 children, equivalent to 0.23 pointsthe 100 point scale for working
memory in the WISC IV. The average baseline s@oré¢his index was 78 point

School attendanceWe found little to no effect on school attendanté per cent
(from 1%less to 3% more), relative to a baseline average attendan8® pker centin
sevenRCTs, with >30,000 children randomized. We arederately}confident thathe
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true effect is close to the estimate of effect. Mdeed down our certainty due &o
moderate heterogeneit\?(@f 6 7% that was explained by a subgroup analysis of ensit
visits vs. teacher recordehichwas confounded by higher risk of bias dudack of
blinding.

Mortality : There was little to no effect on mortality (assed insix RCTs, with over
onemillion children randomized) equating to a reductmfonedeath per 1000 in a
population with baseline child mortality of 25 pH¥00 observed ithe DEVTA trialof
overonemillion children in India

Long-term economic productivityWe are very uncertain in lontgrm effects on
economic productivity as measured by hours workethe past week due to risk of bias
(due to lack of blinding of botharticipants and field workers) and indirectnessg doi

a hygiene ceantervention which was not provided in the contgobup). Subgroup
analyses of these data (e.g. across gender, typmpfoyment and sector) were
considered as very low certainty ofi@gnce also.

Summary of findings: Albendazole and praziquawtetontrol in areas with endemicity
of both STH and schistosomiasis

We found little to no effects on weigh®.16 kg more, from 0.15 lower to 0.47 kg higher)
or height (low certainty evidencgdittle to no effect on diverse cognitive tests inding
shortterm attention taskdow certainty evidencelittle to no effect orschool
attendancé0 %higher, from 1®6lower to 18%higher, low certainty evidengeafter

one year. In longer termwsdies, we are uncertain in lortigrm effects oreconomic
productivitydue to low certainty evidence.

Summary of findings: Praziquanted. control forschstosaniasisendemic regions

Mass deworming with praziguantel may improve weigain slightly (by 0.3 kg, from
0.16 lower to 0.42 kg higher), has little to noeetfon height (0.11 cm lower). We are
uncertain in effects on school attendance, cognjt&unting, mortality due to lack of
evidence. We are uncertain in effects on kiegn educational emiment due to very
low certainty evidence.

AddressingconcernsaabouttheCochrane review

The Cochrane review is a high quality systematidew (TaylorrRobinson 2015) which
addressed a focused question about mass dewormirsgittransmitted helminthfor
children, and assesses the certainty of evidenrcedoh outcome. The Cochrane review
found that regular treatment of children in endearieas may have a small effect on
weight gain, probably have no effect on height gaognition, school achieveemt,
mortality and have uncertain effects on schoolradtEnce. We designed our review to
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address concerns raised about whether the conassibthe Cochrane review would be
influenced if additional factors were consideredthime interpretation and anais of
results. In summary, we reached similar conclusionthose othe Cochrane review,
after conducting extensive analysis of effect migdifion and considering these factors.
Our review provides additional evidence regardingadministration withtreatment for
schistosomiasis, and additional evidence on schtiendance.

1. Reinfection

We considered reinfection in different ways. Ussubgroup analysis, we found no
difference in effects on weight, height or attendabetween low (<30%), moddea
(30-50%), or high prevalence (>50%) of ascaris, wheiafection is expected to be
higher in higher prevalence areas. We also foundatationship between effect on
weight, height or attendance and baseline prevaleiavorms, using weighted least
squares regression. Similarly, we found no effdahassdewormingon weight, height
or attendance at arcyt-off for high prevalence from 1fer centto 90 per centof

ascaris, even with eight studies with 7,022 pap#cits with >7Qer centascarisWe
alsocalculated the impact on worm burden as a relatskereduction, and found no
relationship between the impact on ascaris prevaers an indicator dhe first step of
the causal pathwagnd effect size for height, weight or attendana&ethe higher
threshold of >9(er centrelative risk reduction of ascaris prevalence, thwere fewer
studies, with onlyhreestudies (1,500 participants) for weight and heigind only one
study for school attendanc&/e compared different frequencies of demaing
separately in our network metmalysis to assess whether more frequent deworming,
hypothesized to reduce reinfection, had largerctffe We found no difference in effects
for less or more frequent deworming for weight @idht. We also assessetidies with
follow-up beyond the period of deworming treatmemitich demonstrated no benefits
on worm prevalence or child health outcomes beyiredperiod of deworming.

2.Poor learning environments affemignition and school performance

We did not findany information describing the school environmenhthese studies.
However, for shorterm attention, unlikely to be affected by the leimg environment,
we found little to no effect in four studies of nsadeworming SMDB0.05 095% ClI:-
0.12, 0.03) conducted in >4400 children in a range of geograseitings, worm
burden and child age (high certainty evidenc&Ve also found no effect on general
intelligence measures with SMD 0f02 [95% CI:-0.11, 0.14]. This is equivalent to a
difference of 0.2 units on the Peabody Vocabulargl&, a test of verbal intelligence
with a scale from @100. Three out of four studies that could not be podiedause of
insufficient data also reported no effect of dewargion cognitive tests (Miguel 2004
which used bth static and dynamic tests of cognition), Sol®023 and Jinabhai
2001B). These results were robust to includinglgts which screened for infection and
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treated only infected children. Academic performamay be affected by the learning
environmentand some of the learning environments were poar. dxample the
average scores on the math tests in Ebenezer 2843@.Der centand for Tamil
education test was 44pér cent The combined effect of five studies, condu ctiexirf
1972 to 2015 in Vietnam, Cameroon, Sri Lanka, Cranad Kenya, showed little to no
difference in math achievement tests between dewwogrand control, equivalent to less
than 1per centdifference in scores out of 100, and three othed®&s with insufficient
detail to be pooled also reported no differencenimth achievement (Nga 2011, Bell
1973, Jinabhai 2001B)While we agree with Miguel 2004 that the poor leiagn
environment of many of these schools may have &dfeéthe ability for improved
attention to improve academperformance, we have found high certainty evideofce
little to no effect of deworming on shetérm cognitive memory and attention, general
intelligence or school performance.

3.Combination of mass deworming with food, micronetris or other worm conaf
programme

We used network metanalysis to be able to compare different combinsgiof drugs,
food ard micronutrients with each other, using both directiandirect estimates. This
provides more robust estimates of effect by talddgantage of dir comparisons in
trials (e.g. in factorial trials which compared cbmations directly) as well as indirect
comparisons because of comparison to a common coamtga The results of the
network metaanalysis ind little to no effect of any deworming commiation vs. placebo.
This includesomparison®f treating for both STH and schistosomiasish treating

for STH alone, schistosomiasis alone or placeb@ aWo found little to no difference in
effects when deworming was combined with food ocranutrients. We assessed the
consistency of these network meataalyses and also compared all comparisons (both to
placebo and for head to head comparisons of diffetgpes of deworming) to pairwise
analyses of direct estimates only. These analysggase ouconfidence in the
robustness of these results.

4.lLong-term outcomes

We include four longerm studies in our primary analysis. However, taeisk of bias,
indirectness and imprecision, we are very uncerg&diout the effects of lonterm
dewormingon labour market outcomes, loitgrm school enrolment and child health.
We searched for additional randomised or guegierimental studies assessing the
long-term effects of deworming, and did not find anyttheatched our eligibility
criteria. The longterm study by Bleakley 200&t al was rated down for indirectness
since it involved case finding and screening tatriafected individuals and also
included latrinebuilding and improve sanitation, thus we are unaggrwvhether the
effectsare due todrgeted deworminganitation or synergistic effects of both.
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5.Indirect effects (spillover oexternalitie$

Regarding treatment spillovers to untreated congrolup children that could dilute the
observed treatment effect in individually randontizeials (Bundy 2009), we foundur
results of little to no effect on weight, heightcaachool attendance wecengruenteven
when restrictedo cluster studies, which are expected to be lasseptible to dilution
because of indirect effectaNe also founao evidence of spillover benefits to control
childrenwhen we compared control children growth and wonmnd®n n individually
randomisedrials tocontrol children in cluster trialsin fact, we found the opposite;
with lesseffect onworm burdenin individually randomized trials than cluster trials
This could be due to the pragmatic nature of clustials,whereparents of control
childrenmay be more likely téseek deworming medicine elsewhere (since they may
know their children are not receivingiit the trial) For the twostudieswhich directly
assessed the presence of spillovers, the resufts eanflicting Miguel 2004

estimatad a spillover benefit for both worm prevalence attiool participationbut
Bobonis 2006eporssmall and statistically insignificarexternalities on child weight
andschool attendance. Overall, we conclude thevidence thaspillover benefitsare
unlikely. In the Miguel 2004 PDSP studys auggested by Aiken 2015a, the spillover
benefit may be due to concunrehygiene promotin and education in this triaince
theindirect (pillover) benefiton attendanceo untreated children in the same school
was almost as large as the effect on the treatddreim.

6.Baseline nutritional status

Regarding consideringnderlying host and environmental factors that danfluence
the effectiveness of deworming, such as nutritistatus (Bundy 2009), we conducted
a subgroup analysis across baseline nutritionalstfor studies where >3fer centof
children were stnted at baseline. This analysis found no diffexem effect across
baseline nutritional status and was robust to vegyhe threshold. In terms of
environmental factors, we found no relationshipvestn the effect size on weight,
height and school s&8ndance in relation to prevalence of worms or igtpm worms (as
a measure dfrst stage of causal pathwayWe also assessed the relationship between
the effect on weight (as an intermediate measuteeaitment impact) and the effect on
school attendnce, and found no relationship. These analysggest that variations in
deworming effects are not explained by baselinegitiohal status, baseline worm
prevalence or treatment success on reducing worrddru We were not able to explore
the relationship of hygiene or sanitation condisam deworming effects because these
were reported bgnly 16 of our included studies, and all of thesparted poor
sanitation and hygiene and high risk for infection.

7. Dilution of effect due to uninfected childme
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We assessed whether including studies which sciieé&reSTH infection and treated
for STH affected our results. Including these seschad no effect on our estimates for
weight, height, shorterm cognition, general intelligence or school attance ér soil
transmitted helminths. In contrast, screening tniedting children infected with
schistosomiasis improved weight (by 1.1 kg).

8. Different worms need to be considered separately

Regarding appropriateness of combining differenaphacologic interventions and
different worms (Hotez 2.0), we conducted networ&teanalyses which assessed
different pharmacologic interventions andioderventions separately, taking
advantage of the common comparator of placebo.s@tamalyses found no differences
in effects for any deworming drugs or their combinatdor weight, height or
proportion stunted. Furthermore, these analysee wabust to sensitivity analyses
according to prevalence of worms (usitig-off thresholds from 10 to 9per centlow
risk ofbias for allocation concealment, studies with geeahan 30per centof children
with moderate to heavy infections, and type of wdirestricting to studies with >5per
centascaris, trichuris or hookworm).

9. Quality of school attendance measures

We found a larger effect on school attendance in twetdr randomised trials which
measured school attendance using unannouncedisit® with a pooled effect of Ber
cent(95% ClI: 3 to 13%), low certainty evidence (Bobo2&06, Miguel 2004) compared
to an effect of deworming in five studies that usedaa records 0f1%, 95%CI:-3 per
centto 1per cent high certainty evidence. As indicatedRigure20, the studies with
unannounced visits were also at high risk of basbfinding of personnel ah
participants Intervention schools could be identifibgt both participants and field
workersbecause wall charts about hygiene promotion weaeqd in the schools for
Miguel 2004 and in the preschool study by Bobonis, thees no mention of blinding
the albendazole from the teachers or school persigmmoviding it. Teacher and
school records areonsidered unreliable by some in these settingalbb®ethey may be
influenced by other factorsuch as incentives for high school enrolm@viiguel 2004.
One recent trial found that school records were ganable to pupil selfeport for
student absences (Banerjee,
https://www.econ.iastate.edu/siteefault/files/publications/papers/p121@9 10-12-
07.pd), but another recent study found that directlyertyed attendance did not
correspond with roll call datgClasen 2014). Weatedthe effect oschoolattendance
measured by oisite visits in the midiesas uncertain because of lack of blinding the
assessorm schools where the intervention status was known

10.0nly heavily infected children are affected by wam
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We found no difference in effects on weight, heightaittendance in sensitivity alysis
of studies with >3(@er centof children withmoderate to heavy infection.

Other criticismsand issues

Regarding analyzing data by different years andiffgrent comparisons, thus reducing
the precision of estimates (Duflbttp://www.poverty

action.org/blog/ cochrane%25E2%2580%2599sompleteandmisleadingsummary-
evidencedeworming, we chosdo analyseall studies at a common time point, closest to
one year. TayloRobinson 2015 demonstrated there was no differeneéectiveness

of deworming on child health outcomes when asseaselifferenttime points Also, by
using network metanalysis, we draw on the imfmation from other studies using a
common comparator (in most cases, placebo), temee our power to detect
differences. These demonstrated little to no éffecweight, height or proportion
stunted.

Our main analyses wemngruentor studies withhigh compliance (>7per cen}, low
attrition (<2per cen} and low risk of bias for allocation concealment.

Causal pathway analysis

We explored the causal pathway by which mass devimogris hypothesisedo improve
child health. Even in studies with a ¢ggrimpact on reducing worm infection, we find
little to no improvement in weight, height, cogmiti or school attendance. We also
found no relationship betwegroximal outcomes in the causal pathway (relatis& r
reduction of worm prevalence, effect aeight or height) and the more distal outcomes
of school attendance. This was assessed in thags:it) weighted least squares
regression, 2) cumulative metmalysis and 3) sensitivity analyses exploréudoff
thresholds..

Subgroup analyses acrosgpected effect modifiers @&fge, baseline nutritional status,
prevalence of worms and sex did not support difiees in effects across any of these
factors.

In our logic model, we hypothesized that the effgfatnass deworming might be pro
poor becauseqorer populations might be exposed to poorer saipitaenvironments
and at a higher risk for reinfection. Results of owain analyses wer@ngruentwhen
restricted to studies described as very low incamitéings or populationsTwo studies
assessed fferences in effects across income or educatiorlldwat provide very low
certainty evidence of greater effects in pooreless educated populationBased on
these results, areuncertain whether deworming leads to improvemertiéalth
equity.
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Figure 34: Revised logic model, with evidence along causghpvays
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5.2 OVERALL COMPLETENESS AND APPLICABILITY OF
EVIDENCE

We conducted a comprehensive search of electroatiglthses (updated in May 2015),
including clinical trial registers and websitesrefevant organizations. We also
searched the references of includddies. We contacted authors for missing cata
clarification, and obtained data fromineout of 19 authors We identified two
additionalRCTs(Gateff 1972, Sternberg 199&hd one unpublished study (Rozelle
2015)thatmet the eligibility criteria othe Cochrane review on this topic (Taylor
Robinson 2015)We included a range of study designs to extengbdrandomised
trialsand compared results across study designs

We used network metanalysis to take advantagetbk whole evidence base from
studies with multiple comparisons (e.g. for weightmal3 studies compared more than
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two interventions).We evaluatedhe transitivity assumptioto bereasonable based on
our clinical knowledge of thmterventionsbeingjointly randomizableas well as
empirical examples of trials which had randomizedatiént frequencies and
combinations of treatmentsStudies differed across potential effect modgief

baseline aggyrevalence andutritional status. Howevesubgroupand sensitivity
analyses did ntoshow differences in effects across any of thestdrs. Thus, we judged
the transitivity assumption was reasonable. Cdesisy was empirically tested for each
network metaanalysis using consistency plots and model diago®sand this was
facilitated by a number of closed loops for each network.af$e provide tables
showing the direct and indirect estimates wherénhwére available for all comparisons
in the appendicesln most cases,ur indirect estimates were in agreement with direct
estimates, and our sensitivity analyses increased confidencobustness of the
network. Convergence of all NMAs and the consisteof the models and estimates
provide evidence to suggest the transitivity asstiomis plausible. Although network
metaanalyss is subject to a number of assumptions, thesenagsons were
empirically tested, as much as possible.

We found that the effect estimates had greater auision based on the network meta
analysis. This can happen with a sparse network, such as desconsidered
collapsing the network by combining some nodes, énaw, our research team felt that
combining different drugs or frequencies was natified clinically. The network meta
analysis provided added information by allowingetir and indirecestimates of
comparisons of diffeent frequencies of dewormindifferent drug combinations and
combinations of deworming with iron, vitamin A, ntiplle micronutrients and food.
These comparisons suggest that combinations afrebifft drugs, nutritional
interventions, and different frequencies were naeneffective than deworming twice
per year compared to placebo. These findings appsrted by comparison with direct
estimates from factorial trials comparing thesdedént interventions and the
congstency and convergence of the modeéls.ese conclusions are subject to
uncertainty due to the sparsenesss of the netvimnkever their plausibility is
increased by thevaluation of the underlying assumptions of netwarétaanalysis

Power analysis foweightand school attendance show that we had greaterQ6aer
centpower to detecdifferences in weight a200 grams and7.5 per centdifference in
school attendnce. Thus, it is unlikely that we falsely faileaifind statistically
significant efects because of insufficient powen order to consider aggregation of all
possible mass deworming studies, we conducted atysis of any mass deworming
treatment (any drug, any frequency) compared togha, and found an effect size of
0.03 SMD for weight (95%Cl: 0.00 to®@7, 30 trials, 1246%) with a total of 59, 691
participants. This corresponds to a differenc8.6/5 kg. Conducting this same

analysis restricted to higher prevalence areasdoumrelationship between prevalence

of ascaris aneffect size (for studies which reported prevalen@®m a cutoff of 1Qper
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centup to 90per cent For example, for studies in areas with > cenfprevalence
of ascaris, the effect size for weight w87 kg (95%CI: -0.00, 0.16 kg), with 11
studies, 8,299 participant$=P%).

The studies are heterogeneous across populatigna@e, nutritional status),
geographic location, type of worm present and im¢ations €.g. whether
cointerventiors of hygiene, food and micronutrienase providefl. Degite this, most
of our analyses had acceptable between study hgeaeoty, with the exception of
weight and height outcomes, for which two studmsrfd large effects of deworming
compared to controWe identified baseline imbalance in both of theales(Koroma
1996, Stephenson 1989)We appraised all other studies carefully andrdad find any
other study with the same degree of baseline intibcda We also did not find any
subgroup analyses that were statistically signiificar clinically importat across age,
sex, prevalence or nutritional status at baselilleof our sensitivity analyses were
congruent with our main analyses, albeit with wi@&mper centconfidence intervals
due to fewer studies, with the exception of inchiglthe two studis with baseline
imbalance. Thesanalyses increase our certainty in the findings.

There were only seven studies of school attendaarce this limited our ability to assess
the role of potential explanatory variables. Adseeffects were rarelyreped. There
was very little data availabfeom these studiesn whether mass deworming has any
effect on other comorbidities such as malaria o¥HlI

Our subgroup analyses atahst squares regression analyses exploring relships
between explanatory veables was limited by incomplete reportingsefmevariables in
the primary studies. For example, of 28 studiastdbuting data for metanalysis for
weight, onlysix studies reported the baseline prevalence of schasdasis. For impact
on worms (asn indication of the first stage of the causal pedizand lack of
contamination of the control groupl? out of 28 studies did not report the effectiveness
of the deworming on reducing worm prevalence. Fasddine nutritional status
(proportion stunted), only seven out of twelve sasdof albendazole twice per year vs.
control reported the proportion of children stuntgdaselineWhen considering
health equity, only two studies used subgroup asialyo compare efis in poorer and
least poor children, despite 13 studies reportimlection of detailed information about
socioeconomic status. This incompleteness of dateamsal pathway variables is a
limitation for some of our analyses.

5.3 QUALITY OF THE EVIDE NCE

Overall, the included studies had uear risk of bias, with only 1per cent being rated
at high risk of bias for any single domaiithough, only 20per cent of studies were low
risk of bias for allocation concealment, we rategéline imbalance as low risk for most
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of the studies (7percen?. Blinding of outcome assessment was unclearigin hisk

for most studies (about Fer cen}. All but four of the cluster studies used ajppriate
methods to consider unit of analysis issu€ke risk of bias domain that was rated most
frequenty as high risk of bias (4per centof studies) vas incomplete outcome

reporting.

It must be recognized that blinding of participantay not be possible for some
development interventions for ethical reasons (WI2i®11). This lack of blinding may
lead b changes in behaviour of the treatment group ercbntrol group because of
their knowledge about their treatment arm (Smitlkd &orrow 2015). Onlyhree
studies in our sample reported assessing behavi@lated to deworming in the study
sample (Alderman 2006; Awasthi 2001, Miguel 200®ne of these found that up to
30 per centof control group children were dewormed by parguisately (Alderman
2006), one found less thamp®r centof children sought deworming outside the trial
(Awasthi 2001) andMiguel 2004 found no difference in cleanlinessntact with fresh
wateror shoewearing behaviourbetween intervention and control schooBlinding
of assessors or enumerators is often possiblesamges to minimize the risk of
detection bias (Whit801% Smith and Morrow 2015

We used GRADHEor network neta-analysis (Puhan 20149 rate the certaintygf
evidencdor each outcome. For our main analysis, all outes were rated as moderate
to high certainty, with the exception of the lebgym outcomes, which were
downgradedecause of risk of biatoss tofollow-up and indirectness dhe
intervention(which included hygiene promotion for two of thdeag-term studies)

For mass deworming for schistosomiasis, there wayg httle evidence availale and it
was rated low certaintyueto concerns about imprecision and risk of bias

5.4 POTENTIAL BIASES IN THE REVIEW PROCESS

We reduced bias in our review process by usinggpament methods, anpriori
protocol with few deviationfrom protocol (hat ae documente) duplicatestudy
selection, extraction and data entry asrdsscheckin@f data and results.

Publication bias is possible, particularly if thieetttion of results leads to differential
publication. We provide funnel plots for weightdaneight, whichdo not suggest
publication bias. We identifietvo abstracts (Snider 2009, Pollitt 199 blished in
conference proceedingsd one programmatic stepped wedge evaluation {&2®11)
in a WHO reportand there may be more trials published in confeegproceedingsr
reports thawwe have not found The direction of bias if we missed other unpsbé&d
studies is likely to lead to even smaller estimadkdeworming effedsince it is more
likely that studies with negative results or nigbults are not publishedVe searched
the reference lists of included studisgstematic reviews, websites of relevant
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organizations and contacted expeddsncrease the comprehensiveness of our search
Thus, wefeelwe have a comprehensive coveragelfible studies

Another potential bias in our review process is agsessment of risk of bias. We used
tools appropriate to the study design, and theskstwere prespecified in our study
protocol. However, these tools assess risk of,lvidisch doesiot mean that bias has
been demonstratedfthese studies were rated at lower risk of biasrt our
conclusions for the longerm studies of mass deworming for albendazoledwier year
vs. control would change to state that small effecere found foschoolenrolment of
0.3 years relative to a baseline of 6.69 years (O5%.01to 0.58 years), saléported
health of 0.04 units onfaur point scale (95%CI: 0 to 0.08), economic produtyiyas
assessed by hours worked) of 1.58 hours on a lmasefil8.4 hours (95%CI:0.46 to
3.62), and little to no effect on heigh0(11 cm, 95%CI:0.64, 0.42 cm) (low certainty
evidence).

We made several methodologickdcisions, whicltould influence our conclusions. We
tested the influence of each of thesxidions using sensitivity analyses. The most
notable is the decision about which measure ofhatéace to choose from the Miguel
2004 study and its replications. We chose thettnemt effect in the first year on the
treated children (all boys and girk13 years), partly for comparability with Taylor
Robinson 2015, but also because it was the laregénate of effectWe conducted
sensitivity analyses which showed our results ditl changef we used the more precise
(but smaller)overall treatmengffectcalculated by Hicket al 2015, using data and
analyses corrected following replication analyéemsidering the clustered nature of
the multiple years of this stepped wedge studyglgsi Other methodological decisions
and methods were also tested such as adjustments foof analysis errors with less
conservative ICC.

The weighted least squares regression analyses based onon-normal datahat we
were unable to correct for using different transi@ations and few data points.
However, these analyses were supported by sensitivityysealexploring the
importance of cutofthresholddor impact on worms and prevalenioe the same
outcomes (height, weight and attendanca&3 above, these analyses are limited by
incomplete reporting afausal pathway variables in the primary studies.

5.5 AGREEMENTS AND DISAGREEMENTS WITH OTHER
STUDIES OR REVIEWS

Our results are in alignment with the CochraneeemMby TaylorRobinson 2015,
finding little to no effect on important outcomekgrowth, cogniton, attendance,
mortality and stuntingWe provide new evidence not assessed in the Coehrewiew
by comparingdifferentSTH drugs, combinations of STH and schistosomiasis
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anthelminthicor combnations with micronutrientsjutrition or hygiene promotio.

We also tested whether there was evidence of eatgigs in individualrandomised

trials that could dilute the effect size in individl RCTs, and found no evidence for this.
We found there was little to no evidence of diffeces in effects acrosgye, baseline
nutritional status, sex or worm prevalence. Bywgsiveighted least squares regression,
we found no relationship between causal pathwaiatdes of worm prevalence, impact
on worms with outcomes of weight, height and att@meck. In addition, we found no
association between improvement in weight gainaf@sntermediate outcome) and
attendance. We identified one additional triatofnition (Sternberg 1997) anao of
schoolattendanceGateff 1972 Rozelle 2015), each showing little to etiect of
deworming on cognition or attendancdé/e included 21 other studi¢satwere not
included in the Cochrane review with combined tneahts for STH and other
infections such as schistosomiasis (e.g. albeneéamodl praziquantel/ metrifonate),
giardiasis (e.g. albendazole and secnidazole/ metrooidapr norRCTs.All of these
analysesupportthe conclusiors of the Cochrane reviethat mass deworming has little
to no effect on child health and educational outesmn

Three older reviews (Hall 2008Jbonico 2008, deSilva 2003) found significant effe
of mass deworming on weight, height or cogniti@ur findings of little to no effect on
growthare partly due to the publication of an additioai@ht trials since 2008 review,
allreporting no diférence in weight and height between deworming aadgbo.

An evaluation of th&rimary School Deworming Project (PSDP) that was inuKenya,
by Jameel 201hcludedfour studieausing data collected during the studyimfollow-
up surveys of a sample tfe included childreiiMiguel 2004; Miguel 200 7Baird 2011
and Ozier 208) found that deworming children had a positive efffen school
attendance and health @mia, selreported illness) with a spillover effect on
untreated children in comparisonhgmls that were close to the treatment schools.
Cognitive outcomes also improved in untreated ingat0 years later. Treated children
ate more meals, worked more hours and earned highges 10 years later. Our results
differ from these conclusions because we includedaditional six studies which
measured school attendance, and also because avehmatertainty of evidence as very
low because of concerns about indirectness (dubdg@resence of hygiene promotion
in treatment schools) and risk ofdsidue to lack of blinding of participants, teacher
and field workers collecting data.

Our results areongruentwith McEwan 205 of studies to improve learning in primary
schools thatoncludedschool based devorming medications hado effect onlearning
impact (language or reading, mathematics, or a amsitp) based on five studiex
deworming
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Arecent review (Croke 2016) fouredstatistically significant effect of 034 kg(95%CI:
0.031, 0.236)n their full sample of 22 studiedHeterogeneity wasigh (12 of 85%,
evaluated by our group with their data). They fddarger effects in higher prevalence
areas 0of 0.148 kg (95%CI: 0.03®.,258) in areas with >2per cent prevalence (16
studies) and 0.182 kg (3%er centCl: 0.070, 0.293) in areas withegter than 5@er
centprevalence (14 studiesYhe reason for them finding a relationship with yakence
whereas we did not may be becauseit full sample does not include 10 studies which
we included inour metaanalyses (Bhoite 2012, Garg 2002, Ga09, Green berg
1981, Hadju 1997, Jinabhai 2001, Nga 2009, Old91%%0oltzfus 1997, and Rousham
1994). Our analysis that most closely matches this analysise®\ppendix13.8, which
assesses sensitivity to prevalence-cffs. At greater than 5@er centprevalence of
ascaris, we found pooled effect size of 0DSMD (95%Cl: 0.000.09) using random
effects with total of12 studies, an®.299participant$. This SMD corresponds to an
effect of 0.®M kg (95%CI: 0.00.16kg), with p=0.07 and lowheterogeneityl2= 2%).
When using our full sample, we did not find a reatship between effect size for weight
andprevalence oany type of wornin weighted least squares regression. We alsodoun
that our pooled effect size was not sensitive ginieting the studiem higher

prevalence areafrom greater than 10 per ceap to 90per cent Our analysis of the
relationship of prevalence to weight gain, heighingand attendance using the slope of
least squares regression as well as sensitivitlyaisafor different cutoff thresholds of
high prevalencéncreaseconfidence inour findings.

Our results are in agreement wisimith 2010 andsulani 200 Avhich foundmarginal
improvement in haemoglobin concentratiafter mass deworming, especially the
combination of STH treatment and praziquantel.
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6 Author’s conclusions

6.1 IMPLICATIONS FOR POL ICY

The implicationfor policy is that mass dewormingpsobably not effectiven average

at improving weight, height, cognition, school attance or mortalitytaa population

level, even in areas with very high intensity and prevateof infection or when

combined with food or micronutrients. Given ouradyses across socioeconomic status,
baseline nutritional status, gender and age werddid by datavailallity ; there still
remains the possibility of effects in subpopulasomteraction between factors may
also be hidden because our analyses were donegregaje level data.

Mass deworming alone is insufficient to improve gtb, cognition, school perfonance
or school attendance for children living in endemieas.These findings suggest that in
addition to a reconsideration of mass dewormpnggramms in their current form,
additional policy options need to be explored tg@mmve child health and ntition in
worm-endemic areas. These include the needs for invgatimterventions to address
basic determinants of worm infestations such asptyyliving conditions, sanitation
and inequities. Decisions on public health appraeacim such settings ed to be taken
on the basis of human rights, ethics and eviddmaxeed, sustainable cesffective
approaches. For schistosomiasis, policy impliaasiare that mass deworming may be
effective at improving weight.

6.2 IMPLICATIONS FOR RES EARCH

Since all analyes of effect modification are limited by aggregkete| data which may
hide individual level differences, we propose thaure research should assess which
subset of children do benefit from mass dewormihgny, using individuépatient data
metaanalysis.Explanatory variables identified in this review inde infection status,
infection intensity, age, segpcioeconomic status armdseline nutritional status at the
individual level and studyevel factors such as environment or sanitatiorlifaes.

This analysishould assess the feasibility of developing a efisding tool on the basis
of clinical data that could allowargeting of deworming to the most vulnerable chelal.
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There was a relative paucity of evidence aboutce$fef ccwormingon school
attendance (sevestudies). If future studiesf mass dewormingre conducted
measuring school attendaneee proposéncluding a comparison dafifferent methods
of measuring school attendance (sehool visits and teacher records)

We foundincomplete reporting of explanatory variables sashimpact on worm
burden and nutritional statat baseline. We recommend that any future studies
should assess and repardrm burden, intensity by each worm type at baseéind end
of studyas well as baseline and endline nutritional status

Fivelong-termevaluations of deworming weessessed our review, and rated very
low certainty of evidence due jodgements abouisk of bias not meeting optimal
information size and indirectness (due to irkthg cointerventions of hygiene
promotion or sanitation)Future longterm studieswhether randomized or nen
randomized, need to minimize threats to internal arternal validity as well as
consideroptimal information size to detect meaningful diffaces.

6.3 DEVIATIONS FROM PROT OCOL

Risk of bias

In the protocol, we proposed using the SKBB8I quality assessment tools because they
had tools for both RCTs and cohort studies, buégihe recent development by the
Cochrane Collaboratioaf ROBINS (Risk OfBias for Intervention studiesyve decided

to use the Cochrane risk of bias tool for RCTs,sHRCTs and CBAsIf future non
randomized studies can be included in this reviéug will allow comparability with the
ROBINStool, whichassesses the samerdains.

Metaregression

In assessment of heterogeneity, we proposed usitgnegression to assess the
influence of different study characteristics on #ffects. However, we could not do this
due to small number of studies in the network.

Sensitivityanalysis

In the protocol, we described thagénsitivity analyses will be conducted to assess th
impact of outlier individual studies (e.g. very tgr studies, very large effects, very
precise confidence intervals) on the overall effeze. Metaanalysis will be conducted
with and without studies that may not fully fit inclusion criteria. We will also assess
effects of risk of bias, missing data, treatment compliance, imputed variance inflation
factor and the effect of unpublished studies using sensitivity analysis.”

We changed this to a list format and added addé@i@malyses of:
-choice of attendance measure from Miguel 2004 asdeplications
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-cluster trialsvs.individual trials was performed as a sensitivityasysis rather
than subgroup anadys

-high prevalence of hookworm (>5tkr cenf)

-intensity of infection (>3(per centof children with moderate/heavy infection)
-impact on worms >5@er centrelative risk reduction (as a measurdlod first
stage of the causal pathway

Network metaanalysis ranking of treatments

In the protocol, welanned to rankhe probability of each deworming treatment being
optimal. We did not do these analyses, since tlaeeadoubts about the reliability of
these analyses.

Power analys

In response to peerview commentswe did power analysder weight andschool
attendancéor albendazole twice per year vs. placebsing the methods described by
Hedges and Pigott 2001.
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Additional Figure3: Hemoglobin, g/dL for mass deworming vs. placebo
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Bhoite 2012ak&h 0 24551 128 -01 43169 153 0410[0.71,0.91] 1 >
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1.1.5 Albendazole std + praziquantel vs placebo
Olds 1999 0423 1.2033 97 -0153 1.285 91 0.58[0.22,0.83] D E—
Rohner 2010 -012 08014 G4 -0.39 08203 70 0.27[-0.02, 0.56] T t—
1.1.6 Albendazole high frequency + praziguantel vs placebo
Taylar 2001 -0.38 08213 34 -0.68 08372 61 0.20[-0.19, 0.58] L
1.1.7 Praziquantel vs placebo
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Miguel 2004 1257 42814 2543 1241 BAFET 3903 016010, 0432 —_T—
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1.1.16 Mebendazole std + iron vs placebo
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1.1.17 Albendazole std + micronutrient vs placebo
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1.1.18 Albendazole low frequency + praziquantel vs placebo
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Additional Figure4: Impact of deworming interventions on worm prevele (ascaris)

£1.1 AIDENOAZOIE STA VS Placeno
Awasthi 2000 247 601 244 444 58% 0.75 [0.66, 0.85] -
Aurasthi 2001 143 840 301 832 B3% 0.47 [0.40, 0.58] -
Auwasthi 2013 334 2589 724 2576 151%  0.46[0.41,052] -
Dossa DW s placebo 18 61 33 51 07%  0.41[0.25 069 -
Hadju 1887 44 B9 61 T4 12% 0.77 [0.63, 0.85] -
Miguel 2004 (cluster) A8 746 291 1233 4B%  0.33[0.25 043 -
Moa 2009 and 2011 68 122 89 123 1.8% 0.77 [0.64, 0.93] =
Rozelle 2015 (cluster) 300 1084 3441085 TA% 0.88[0.77,1.00] N
Stephenson 1989 10 78 30 72 06% 0.31[0.18,0.58] _—
Stephenson 1993 g 95 Ell 93 07% 0.16 (0.06, 0.38]

Subtotal (95% CI) 6285 6593 43.9%  0.57 [0.53, 0.60] +
Total events 1225 2148

Heterogeneity: ChiF = 126,26, df= 8 (F = 0.00001); F=93%

Testfor overall effect Z=18.45 (P < 0.00001)

2.1.2 Alben Std +iron

Moa 2009 ahd 2011 a3 122 85 122 1.8% 0.62 (0,48, 0.78] -
Subtotal (95% CI) 122 122 18%  0.62[0.49,0.79] *
Total events 53 85

Heterogeneity: Mot applicable

Testfor overall effect Z= 3,96 (P < 0.0001)

2.1.3 Alben HD +iron

Babonis 2006 {(cluster) 114 602 180 861 3% 0.91[0.73,1.12] |
Subtotal (95% Cly 602 861 314%  0.91[0.73,1.12] *
Total events 114 180

Heterogeneity: Mot applicable

Testfor overall effect Z=0.82(F = 0.36)

2.1.4 Alben HD

Kruger 1996 g 76 18 78 04% 0.29[0.11,0.73]

Wiatkins 1096 56 108 96 1Mo 20% 0.58(0.48,0.72] -
‘Wiria 2013 Eal 423 140 466 2.8% 0.32[0.23, 0.45] -
Subtotal (95% CI) 608 654 51%  0.42[0.35,0.51] *
Total events 102 254

Heterogeneity: Chi?= 14.30, df= 2 (F = 0.0008); = 86%

Testfor overall effect Z=9.11 (P = 0.00001)

2.1.5 Alben LD

Stephenson 1993 15 96 Ell 93 07% 047 [0.27,0.81]

Subtotal (95% CI) 96 93 0.7%  04710.27,0.81]

Total events 15 Ell

Heterogeneity: Mot applicable

Testfor overall effect =272 (P= 0.007)

2.1.6 MEBEN STD

Stoltzfus 1997 574 430 885 1054 178% 069 [0.65,0.73] -
Subtotal (95% CI) 990 1054 17.8%  0.69[0.65, 0.73] }
Total events 574 885

Heterogeneity: Mot applicable

Testfor overall effect 7=12.25 (P = 0.00001)

2.1.7 Meben+iron

Ebenezer 2012 (cluster) loef a8 615 4 575 30% 058 [0.45,0.74] -
Subtotal (95% CI) 615 575  3.0%  0.58[0.46, 0.74] *
Total events 88 iEl

Heterogeneity: Mot applicable

Testfor overall effect 7= 438 (P = 0.0001)

2.1.8 Meben HD

Donnen 1938 52 95 48 a5 11% 097 [0.75,1.26]

Ostwald 1984 o 48 38 a7 07% 0.02(0.00,0.24)
Rousham 1834 (cluster) 2 43 32 47 07% 006[002,024 @ ———
Stoltzfus 1897 387 1018 885 1054 181% 0.45(0.42,0.49] -
Subtotal (95% CI) 11 1243 20.5%  0.45[0.42,0.49] ]
Total events a4 1003

Heterogeneity: Chi= 47.13, di= 3 (P = 0L00001); F= 84%

Testfor overall effect Z=19.67 (P = 0.00001)

2.1.9 Mebendazole low vs placebo

Subfotal (95% C1) 0 0 Not estimable

Total events o 0

Heterogeneity: Not applicable

Testfor overall effect: Not applicable

2.1.10 Piperazine HD

Gupta 1882 15 a8 25 37 05% 0.57 [0.36, 0.80] -
Subtotal (95% CI) 39 37 05%  057[0.36,0.90] -
Total events 15 25

Heterogeneity: Not applicable

Test for overall effect Z=2.42 (P = 0.02)

2.1.11 Pyrantel HD

Hadju 1887 34 61 61 4 1% 068 [0.53,0.87] -
Pust 1984 2 73 B4 73 13% 003[0.0,012)

Subtotal (95% CI) 134 147 25%  0.33[0.25,0.44] *
Total events 125

Heterogeneity: Chif= 43.82, di=1 (P = 0L00001); F= 85%

Testfor overall effect Z=77& (P = 0.00001)

2112 Ab LD +PZQ

Jinabhai 2001 3 128 ar 138 07% 017 [0.08, 0.40]

Subtotal (95% CI) 129 139 0.7%  0.17[0.08, 0.40]

Total events 5 37

Heterogeneity: Mot applicable

Testfor overall effect 7= 413 (P = 0.0001)

2.1.13 Levamisole HD

‘Willet 1879 ascaris posit T 22 20 32 03% 0.51[0.28,0.99]

Subtotal (95% CI) 22 32 03%  0.51[0.26,0.99]

Total events T 20

Heterogeneity: Mot applicable

Testfor overall effect Z=1.98 (P = 0.05)

Total (95% Cl) 10853 11550 100.0%  0.56[0.54, 0.58] |
Total events 2676 4934

Heterogeneity. Chi®= 297,92, ¢f= 26 (P < 0.00001); F=91% o1 o1 I 100

Testfor overall effect Z=31.14 (F = 0.00001)

Favours [experimental] Favours [control]
Test for subaroup differences: Chi*= 125 86, df= 11 (P = 0.00001), I*= 81.3%
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Additional Figure5: Externdities assessed within study (for studies wheretamrgroup weight gain
in kg could be calculated or was provided)

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% CI
1.23.1 cluster RCTs
Alderman 2006 2,259 0.07  43% 226212, 240 -
Awasthi 2001 305 01943 42% 3.05 [2.67,3.43] -
Awvasthi 2008 1.47 0.092 4.3% 1.7 [1.39,1.79] -
Bhoite 2012 (cluster adj) 37 08796 26% 3.70[1.98, 542
Hall 2006 {frorn garner) 473 00537  43% 473462, 4.84] -
Jinabhai 2001 1.2 012661 4.2% 1.20[0.95, 1.45] -
Olds 1999 {from Charlie King) 166 01667 4.2% 1.66[1.33,1.99] -
Rozelle 2015 381 0.0933 4.3% 3.81 [3.63, 3.99] -
Stoltzfus 1997 26 00718 43% 260 [2.46,2.74] -
Wiria 2013 1.98 02811 4.0% 1.98[1.43,2.53] —
Subtotal (95% CI) 40.6% 2.63 [1.75, 3.51] e

Heterogeneity: Tau®=1.93; Chi*= 1764.76, df=9 (P = 0.00001); F=99%
Testfor averall effect 2= 586 (P = 0.00001)

1.23.2 individual RCTs

Awvasthi 2000 0.95 0.0432 4.3% 0.95[0.87,1.03] -
Donnen 1998 241 01239 42% 241 [217, 2.65] -
Doszsa DWvs placeba 1.2 02079 4.1% 1.20[0.79, 1.61] I
Gary 2002 119 00498  43% 1.18[1.09,1.29] -
Gateff 1972 1.868 01306  4.2% 1.87[1.61,212] -
Goto 2009 147 00883 43% 1.47 [1.34,1.60 -
Gupta 1982 163 01313 42% 1.63[1.37,1.89] -
Kruger 1996 114 00723 43% 1.14[1.00,1.28] -
ndibazza 2012 208 0.0355 4.3% 2.08[2.01,219] -
Ostwald 1984 21 02534 41% 210[1.60, 2.60] —
Stephenson 1993 2201283 42% 2.20[1.95, 2.45] -
Sur 2005 1234 01251 4.2% 1.23[0.99, 1.48] -
Watking 1996 1.69 0.07  43% 1.69[1.55,1.83] -
Willett 1979 1.92 0.0684 4.3% 1.92[1.79, 2.05] -
Subtotal (95% CI) 59.4% 1.64 [1.37,1.91] L 2

Heterageneity: Tau®= 0.25; Chi*=627.01, df=13 (P = 0.00001}; F=98%
Testior overall effect: Z=11.97 (P = 0.00001)

Total (95% Cl) 100.0% 2.04 [1.60, 2.48] <
Heterageneity: Tau®=1.17; Chi*= 4301.08, df= 23 (P = 0.00001}; P= 99%
Testfor averall effect 2= 9.09 (P = 0.00001)

Testfor subaroup differences: Chi*=4.43, df=1 (P = 0.04), F=77.4%

N
Favours [experimental] Favours [control]
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Additional Figure6: Externalities to control group children, betwestudies for height gain in cma(f

studies which reported height gain or height gaduld be calculated)

Study or Subgroup

Mean Difference

Mean Difference

SE Weight IV, Random, 95% Cl

Mean Difference
IV, Random, 95% CI

1.33.1 Cluster (height in cm)
Ehoite 2012 {cluster adj)
Kruger 1996

Stoltzfus 1997 {cluster)
Rozelle 2014 (cluster)
Awrasthi 2008 (cluster)

Hall 2006 {cluster)

Awrasthi 2001 (cluster)
Subtotal (95% CI)

28
284
454
5.57

74

10.323
16.1

0.2668
0.1076
0.0546
01176

02
0.0793
n.a4as

48%
4.8%
48%
4.8%
48%
4.8%
4.4%
33.3%

280228 3327
2.84[263 3.08)
454443 4565]
557 [5.24, 5.80]
7.80(8.91, 8.09]
10331017, 10.449)
16.10[14.44, 17.76]
7.02 [4.59, 9.45]

Heterogeneity: Tau®= 10.61; Chi®= 4861.78, df=6 (P = 0.00001); F=100%
Test for overall effect: Z= 567 (P = 0.00001)

1.33.2 Individual (height in cm)
Jinabhai 2001
Stephenson 1989
Watking 1996

Olds 1959

Aweasthi 2000

Wiria 2013 {clusten
Stephenson 1993
Garg 2002

Ostwald 1984

Dossa DWW vs placeho
Gupta 1982

Dossa dw+fe vs dw
Donnen 1998
ndibazza 2012
Subtotal (95% CI)

1.8
22
239
=)
287
3.05
a7
417
43

3
6.169
6.2
875
10.65

0.009
0.10m
0.ov
0.1695
0.1035
0.4317

4.8%
4.8%
4.8%
4.8%
4.8%
4.7%
4.8%
4.8%
4.45%
47%
4.8%
48%
4.7%
48%
66.7%

1.60[1.78,1.52]
2.20[2.00, 2.40]
2,30 [2.25, 2.53]
281 [2.48,3.14]
287 [2.67, 3.07]
3.05 [2.20, 3.90]
3.70 [3.46, 3.94]
417 [3.87, 4.37)
460 [3.38, 5.22)
6.00 [5.07, 6.93]
6.17 [5.61, 6.73]
6.20 [5.69, 6.71]
8.75 [7.96, 5.54]
10.65 [10.40, 10.90]
4.67 [3.51, 5.83]

Heterogeneity: Tau®= 4.82; Chi®= 6612.26, df=13 (P = 0.00001), F=100%
Test for overall effect: Z=7.89 (P = 0.00001)

Total (95% Cl)

100.0%

5.45[4.22, 6.68]

Heterogeneity: Tau®= 8,16, Chi*=21386.62, df=20 (P = 0.00001), F=100%
Test for overall effect: Z=8.68 (P = 0.00001)
Testfor subaroun differences: Chi®=2.93. df=1 (P =0.09), F=65.9%
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Additional Figure8: Weight least squares regression of attendancewevalence of worms

Note:attnd_MD: attendance mean difference, prev: premakof ascaris. Slope: 0.00914, SE

Fit Plot for attnd_MD

0.2
0.1 ¢
o Ohservations g
o Parameters 2
= rar
o 00 @ & o + Error DF ]
= g o| MSE 2946
" @ R-Square 0.0068
Adj R-Sguare -0.159
-01
-0.2
0.2 0.4 0.6 0.8
prav

Fit O 95% Confidence Limits | 95% Prediction Limits (Weighted)

0.04500 (p=0.8457); interceptn.00409, SE 0.03460 (p=0.9096)

Note:attnd_MD: attendance mean difference, WAZ_SMD: Wwed weight for age

Additional Figure7: Weighted least squares regression of attendarsceaweight gain (as SMD)

Fit Plot for attnd_MD

0z
01 ? } B
Observations 7
) o Parameters 2
= Error DF 5
= o) MSE 1.9588
00 ? s ©| R.Square 01378
Adi R-Square -0.035

-01

-0.2

-0.05 0.00 0.05 0.10 015 0.20

WAZ_SMD

Fit O 95% Confidence Limits | 95% Prediction Limits (Weighted)

standardized mean difference. Slop@:12601, SE 0.14095 (p=0.4123); intercept: 0.027SE,
0.02245 (p=0.2687)
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Additional Figure9: Weighted least squares of impact on worms andredince

Fit Plot for attnd_MD

0.3
0.2
01 7
4 Observations 7
o] Parameters 2
EI e & | Error DF 5
=z 00 ) MSE 34222
5 ) R-Sguare  0.0351
Adj R-Sguare -0.158
-041
-0.2
-0.3
0.2 0.4 0.6 0.8

impct_worm

Fit O 95% Confidence Limits | 95% Prediction Limits (Weighted)

Note:attnd_MD: attendance mean difference, impct_worelative risk reduction of ascaris.
Slope:-0.02909, SE 0.06823 (p=0.6876); intercept: 0.01458,0.03078 (p=0.6573)

Additional Figurel0: Sensiivity on eligibility criteria: including screen aghtreat studies for attendance

Study or Subgroup Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% CI
1.30.1 Mass deworming

Kruger 1996 0.01 D0367 EBY9% 0.01 [-0.08, 0.08] —

Wiatkins 1996 -0.01 00141 158%  -0.01 [-0.04,0.037] —=—

Bobonis 2006 (cluster) 0058 0034 TE% 006 [-0.01,012] T
Giateff 1972 0008 0013 164% 0.01 [-0.02,0.03] T

Miguel 2004 {cluster) Alhendazale alone 0117 0037 6.8% 012[0.04,018] e ——
Miguel 2004 (PZG+AID cluster) 0003 0088 1.7% 0.00[-017,018]

Rozelle 2014 {cluster) 0.01 00169 144% 0.01 [-0.02, 0.04] e
Ehenezer 2012 (cluster) locf -0.04 00153 1582%  -0.04 0.07,-0.01] —_—

Subtotal (95% Cl) 84.8% 0.01 [-0.02, 0.04] -

Heterogeneity, Tau®=0.00; Chi*=21.05, df= ¥ (F=0.004); P=67%
Testfor overall effect Z= 078 (P =0.43)

1.30.2 Screen and treat

Sirmeon 1995 -0.02 00153 1582%  -0.02[0.050.01] T

Subtotal {95% Cl) 15.2%  -0.02 [-0.05, 0.01] -

Heterogeneity: Mot applicable

Testfor overall effect 2=1.31 (F=0.1%9)

Total (95% Cl) 100.0% 0.01 [-0.02, 0.03] '?

Heterogeneity: Tau®=0.00; Chi*=22.490, df= 8 (F=0.004}; P=fd% —D'.E _01_1 ﬁ DH sz

Testfor overall effect: 2= 0.44 (P = 0.66)

i i Favours control Favours dewarming
Testfor subgroup differences: Chi*= 223, df=1 (F=014), F=95.2%
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9 Additional Tables

Additional Table 1: Recommended mass and/or targeted control strategies feoil-
transmitted helminths and schistosomiasis in schoedgechildren *Modified from
2011WHO Guidelines Table 2.2 and 2.3

Soil-transmitted helminths

Category Prevalence of schistosomiasis Preventive chemotherapy
among schoeage children at
baseline
Schools in highrisk =50 % Treat all schochge children
areas (enrolled and nofrenrolled)

twice a year)

Schools in lowrisk =20 %and <50 % Treat all schocehge children
areas (enrolled and novenrolled)
once a year)

Schistosomiasis

Schools in highrisk  >50 %if based on Treat all schoehge children
areas parasitological methods or >30  (enrolled and norenrolled)
%if based on questionnaires fo once a year)
visible haematuria

Schools in >10 %and <50%if based on Treat all schochge children
moderaterisk areas parasitological methods or ¥4 (enrolled and no+enrolled)
and < 30%if based on onceevery twoyealrs)
guestionnaires for visible
haematuria
Schools in lowrisk =21 %and <10%if based on Treat all schoehkge children
areas parasitological methods (enrolled and on-enrolled)

twice during primary-school
years(e.g. once on entry and
once on exit)
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Additional Table 2: Final search strategy

Database: Ovid MEDLINE(R) Process & Other Noihtndexed Citations and Ovid
MEDLINE(R) <1946 to Present>

Search Strategy:
1 exp Helminths/ (46381)

2 (deworm*or deworm* or whipworm* or whip worm* or hookworm* or hak
worm* or roundworm®* or round worm* or pinworm* oripworm* or flukes).tw. (3116)

3 (helmint* or geohelminth* or ancylostoma or Necator Ascaris or Ascaridida or
Ancylostoma or Necator americanus or Enterobiu®xyuroidea or Oxyurida or
Trichuris or Trichuroidea or Capillaria or Triaella or Strongyloid* or
Oesophagostomum or Oesophagostomiasis or StrongylAsanthocephala or
Moniliformis or Adenophorea or Enoplida or Secertemor Ascaridida or Rhabditida
or Nematoda or Cestoda or Trematod* or Turbellari&latyhelminth* or Radfera or
trichuriasis or ascariasis or trichinellosis orTaichostrongyloidiasis or ancylostomiasis
or enterobiasis or nematode* or cestode* or trerdat@r ascarid* or Toxocara* or
toxocariasis or schistosomiasis or Schistosomat. \84746)

4 expHelminthiasis/ (35533)
5 or/ 14 (65257)

6 Albendazole/ (2219)

7 Mebendazole/ (543)

8 exp Piperazines/ (32356)
9 Levamisole/ (786)

10 exp Pyrantel/ (173)

11 Ivermectin/ (2831)

12 exp Anthelmintics/ (19113)

13 (lvermectinor Albendazole or Mebendazole or Piperazine* ordmaisole or
pyrantel or tiabendazole or anthelmint*).tw. (9572)

14 exp Antiplatyhelmintic Agents/ (4233)
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15

(Anticestodal or Antiplatyhelmintic or Ar{platyhelmintic or Albendazole or

Dichlorophenor Niclosamide or Quinacrine or Bithionol or Diamfgtide or Nitroxinil
or Oxyclozanide or Rafoxanide or SchistosomicideAatimony Potassium Tartrate or
Antimony Sodium Gluconate or Hycanthone or Lucaméaor Niridazole or
Oxamniquine).tw. (3152)

16

17

18

19

20

or/ 6-15 (55365)

5 and 16 (9423)

limit 17 to ("all infant (birth to 23 months)" o@ll child (0 to 18 years)") (2028)
adolescent/ or exp child/ or exp infant/ (1200007)

(child* or paediatric* or pediatric* or youth orfant* or adolescen* or school age*

or preschool or prachool or teen* or schoolchild*).tw. (637932)

21

22

23

24

25

26

27

28

29

30

31

167

17 and (19 or 20) (2137)

18 or 21(2137)
randomiseccontrolledtrial.pt. (226901)
random*.ti,ab. (20355)

control*.ti,ab. (1394574)
intervention*.ti,ab. (338937)
evaluat*.ti,ab. (1231245)

or/23-27 (2726220)

animals/ (2349358)

human/ (6490993)

29 not (29 and 30) (1537702)
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http://trial.pt/

Additional Table 3: Plain language to describe size of effect and GRADé&ertainty of

evidence

Important difference Small difference
(May not be important)

High certainty Improves/decreases/ Improves
evidence prevents/ leads to slightly/ decreases
[outcome] slightly/leads to slightly
fewer (more) [outcome]

Moderate Probably improves/  Probably improves
certainty decreases/ prevents/ slightly/ decreass
evidence leads to [outcome] slightly/leads to slightly

fewer (more) [outcome]

Little or no
difference

Results in little
or no difference
in [outcome]

Probably leads
to little or no
difference in
[outcome]

Low certainty May improve/ May slightly May lead to little
evidence decrease/prevent/leadmprove/ slightly decrease/ or no difference
to [outcome] lead to slightly fewer in [outcome]

(more) [outome]

Very low It is uncertain whether [intervention] improvescdeases, prevents,
certainty leads to [outcome] because the certainty of thdevee is very low
evidence

No data or no [Outcome]was not measured or not reported, or no studieg wer
studies found that evaluated the impact of [interventiom][@utcome]
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Additional Table 4: Data received from authors

Author and Reason to contact author Response
year
Awasthi -Asked about discrepancy Clarification received
2001 between abstract and tables in
manuscript
-Asked if data by year used in
Cochrane review could be
provided to us
Awasthi Asked authors to provide data Additional analyses provided
2013 for four groups from factorial
desigh: 1) Albendazole; 2)
Alb+vitamin A; 3) Vitamin A
only; 4) neither vitamin A nor
albendazole
Ebenezer Requested dataset for Full dataset for attendance
2013 attendance because we wantec provided
to calculate average attendanct
as a percentage (rather than
numberof “good” attenders, as
reported in the article)
Goto 2009 Data for agesixmonths to <16 Additional analyses provided
years
Hall 2006 Requested full report Full dataset provided
Liu 2015 Requestd full report Unpublished report provided
(Scott
Rozelle)
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Miguel Requested data separated for Full dataset provided, with data

2004 sites that received albendazole on which schools received
only and Albendazole+PZQ albendazole alone and those that
received

albendazole+mziquantel in each
year of the study

Ndibazza Requested data for weight and Additional analyses provided
2012 height

Olds, 1999 Fullresults for hemoglobin and Full data set fotwo out offour
anthropometric measurements sites. Since randomization was
were not reported in the paper within sites, we used this data
publication.

Wiria 2013 Requested details on mean for Additional analyses provided
weight and height

Data pending from authors

Author and Reason for contacting authors
year

Beach 1999 Weasked for variance for overall sample for weidigight, WAZ,
HAZ and WHZ.

Dataon childrenegg positive for specific worms reported in
subgroup analysis

Fox 2005 We asked for the anthropometric measurements famhdtren
since study reports outowes for those infected with Trichuris. We
asked for the SD or SE with the means for anthropwin data.

Greenberg, We askedfor numerical values for WHZ, WAZ and HAZ (was
1981 reported but in graphical representati@m)d forvalues for
weight, heightfriceps skinfold, midarm circumference
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Author and Reason for contacting authors

year

Gupta, 1977 Weasked for weight, height, WAZ (WAZ is used as maasnent
for nutritional status but only shows change awlrether there
was improvement or not)

Hadju, We asked for end of study weightaheight, and for WHZ, HAZ,

1997 WAZ, MAC, we asked for mean or SD. We asked fom$did
measurements (taken but not reported)

Jinabhali, We askedor mean, weight and height, mean SDorRVAZ, HAZ ,

2001 (A) the article reportproportionimproved but not man and SD

Jinabhai, Data was reported across intervention arms. Wedhkedata for

2001 (B) each intervention group

Kloetzel Data on variance was not available

1982

Satoto Pending. Stepped wedge programmatic evaluatiddb@f00

2003 children, with and without mass deworming, reported in a répor
but no outcome data were provided in the report

Snider Pending: This is a conference abstract. We wrotastoif the full

2009 report was available

Stoltzfus Requested data for all age groups tomed (because data was

1997 reported split acrostsvo age groups which were not defined a
priori). We also asked for data without adjustfogbaseline
covariates

Stoltzfus Pending: One paper has been published in PIoSNTEgiw

2007 2009), but the resulter weight for height and anemia (described

in the trial registration at ISRCTN83988447) hawt been
published to our knowledge
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Additional Table 5: Excluded Studies

Author year

Reason for exclusion

1. Anto 2011

2. Araujo 1987

3. Azomahou 2012

4. Beasley 1999

5. Belkind-

Valdovinos 2003

6. Bhargava 2003

7. Bhutta 2009

8. Biggelar 2004

9. Bradfield 1968

10.Cooper 2006

11. Cowden 2000

Too short,threemonths

Before-after study, with no control

Propensity score matching. Groups were formed fthen
baseline assessment for an RCT of schoolfeeding.

Excluded because there was no data on endemicity or
prevalence ofvorm infection of children, such that groups could
have been unbalanced across prevalerieeorms

Screen and treat only children infected with s hatsbium and
at least one species of geohelminth.

Screen and treat only infected children (15%) g plation.
Excluded since it is not mass treatment

Screen and treat only infected children. Treatnggoup
consisted of children with no infection (not treajeand
children with heavy infection (who weteeated) compared to
unscreened group.

Exclude since <4 months, duratiomreemonths

No outcomes of interest. RCT of albendazole+praaittelvs.
control to assess effects on skin sensitivity.

Too short 10 weeks

No outcome of interest. Cluster RCT of albendazsleontrol
to assess effect on atopy and allergy outcomes.

Review of previous trials, Noti@ndomise controlled trial.
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Author year

Reason for exclusion

12.

13.

14.

15.

16.

17.

18

19.

20.

Diouf 2002

Evans 1986

Fernando 1983

Forrester 1998

Friis 2003

Gilgen 2001

.Gopaldas 1983

Hadju 1996

Hathirat
1992

21.Jalal 1998

22 Kamble 2011

23.Karyadi 1996

Too short (60 days): Mebendazole, viten A, iron and
metronizadole for children aged3 months.

Treatmentgandomise, but some placebo groups accessed
treatment. Analysis was by the treatment receiaed],
randomization was ignored. (Included in the Dick®00a
Cochrane Reew).

Cluster RCT of children aged-10 in two villages. Excluded
because the results are not reported for the erdindomise
population (only reported for children ageeb4/ears)
Screen and treat, RCT of infected childrenly

RCT, no primary outcomes (measured hemoglobin)
Population included adults.

RCT, no primary outcomes (measured hemoglobin)

RCT of pyrantel. All children were infected Trichis trichiura

(100%). Revalence of Ascaris lumbricoides (86%).Not mass
treatment.

All children received albendazole. Children weamdomise to
iron or a placebo (iron)

Companion paper assessed cognitiathchildren reeived
deworming (Pollitt 1989)

Screen and treat, all children were infected

All adolescent girls received mebendazole, and wanglomly
allocated to iron.

Too short, 10 days
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Author year

Reason for exclusion

24 Kirwan 2010

25.Krubwa 1974

26 .Kvalsvig 1991b

27.Latham 1990

28.Lynch 1993

29 Marinho 1991

30. Mwaniki
2002

31.Palupi 1997

32.Pollitt 1991

33.Rohner 2010

34 .Steinmann 2008

35.Stephenson 1980

36.Sufiyan 2011

37.Tanumihardjo
1996

38.Tanumihardjo
2004

39.Thein-Hlaing

RCT, did not measure one of primary outcomes, plagionm

infectionwas primary outcome, haemoglobin was also reported

Screen and treat, all children were infected, mToR&LT
Screen and treat infected children

Screen and treat, all infected with schistosomiasis

No outcomes of interestallergic reactivity only

No primary outcomes of interest (blood vitamin Adés)
Screen and treat, all children infected

Too short nineweeks. RCT of albendazole+iras.iron alone
for effects on hemoglobin.

Screen and treat infected children, CBA

RCT, no primary outcomes of interest (hemoglobinaswered)

Excluded since it measures cure rate only, no gnoavt
cognition

No untreated @ntrols, compared to levamisole
Too short (3 months)

Screen and treat, children infected with Ascarésirol outcome
only

Screen and treat. All children were infected wiAdcaris or
Trichuris. Timingof deworming wasandomisd

Excluded because they selected a sample of chilfinren
analysis, and the methods for selecting the samwpkenot
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Author year

Reason for exclusion

1991

40. Tripathi
2004

41.Uscategui 2009

42 Wright 2009

43.Yang 2003

provided

Too short threemonths. Study of albendazole single dose
combined wih ironvs.iron alone.

Too short: only 30 days
No relevant outcomes. Measured only immune respganse
Wrote to ask whether WHZ and anemia were reported

elsewhere

Did not consider nutritional or cognitive outcomeasures.
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Additional Table 6: Ongoing studies

Reference Study design

Status

Contact with
authors

Satoto Stepped wedge
2003 programmatic evaluation
Snider Completed RCT of

2009 albendazole 2/years.
Albendazole 4/year,
children aged & year,

Stoltzfus RCT of Mebendazoles.

2007 placebo in children six to
36 months of
agehttp://www.isrctn.co
m/ISRCTN83988447

No publication found,

report of the design in a

book chapter

Weightfor age,
haemoglobin, worm

prevalenceand intensity
of infection at 12 months

Haemoglobin, MUAC,
anorexia, WHZ, HAZ,
inflammation

Wrote tomembers

of the original team
but have not been
successful in finding
a report of this study

Published in
conference
proceedings only,
www.astmh.org
abstract #315, page
#90, 2009
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http://www.astmh.org/
http://www.isrctn.com/ISRCTN83988447
http://www.isrctn.com/ISRCTN83988447

Additional Table 7: Table of included studies, participants and setting

Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Alder | cRCT Ugand | Proportion | Baseline NR Proportio | Weight gain Overall: Not "Controll
man a female: 50%)| weight: NR n anemic: | (Alderman) 55.9% reported | ed for
2006 nr; using
erve SES: Mean WAZ Hemoglob Long-term math, Ascaris: multivari
. (contro-l in: nr English, height 17.5% ate
group):-1.17 (Croke 2014) regressio
25 (SD 1.45) vitamin Hookworm 0
parishe _ A retinol: - 44.5% models”
S Proportion nr
underweight: Trichuris:
26% 7.3%
control:
25
parishe
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
S
Awast | RCT India | Proportbn | Baseline Baseline | Proportio | Number Ascaris: 11 | Not Field
hi Female: weight: 10.2 | height: n Anemic: | underweight, 13% reported | defecatio
2000 48 %; (SD 2.1); 817 (SD |91.1% number stunted, n:52.5%
8.7); (less than | weight (kg), height
Place of WAZ: NR 11g/dl); | (cm), hemoglobin
origin: Probortion HAZ NR (g/dl), development
. POTHO | Hemoglob | (gr_ppQDenver
Education: | underweight: | Proportio in ] )
- Questionnaire), cost
illiterate 66.3% n stunted: | yaseline: _
- | per child prevented
mother: 54.77% 9.5 (SD i
: from becoming
80.3% 0.9) _
: underweight.
Religion: 67 : i
J Vitamin Not used: illness
% Hindus; A: NR isod
: episodes
33 P
178 The Campbell Collaboration | www.campbelicollaboration.org

D PUe SLB L 31 385 *[2202/2T/60] Uo ARIqITauluO AB|IM “I0Wea1a 3y L ARiqiT EIIPBIN [PUOTEN AQ £'9T0Z /€0t 0T/I0P/00" A3 1M Aleiq1[BulJUo//SdY wioiy papeojumod ‘T *9T0Z ‘E08TTE8T

W00 B IW

5U01 SUOWILIOD SAEBI0 3[GE01 dde 3L A PoUIBACE .2 SBPILE O 361 J0 S9N 10 ARIGITUIUO ABIIM Lo



Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Percentage
Muslims
SES < 1000
rupees/mon
th: 94.4%
Awast | cRCT India | Proportion | Baseline Baseline | NR Weight, height, Ascaris: % | NR Suboptim
hi female: 49%), weight: 7.03 | height: WAZ, HAZ, WHZ, al living
2001 (0.15); 64.9 (SE number condition
SES: Family 3.25) underweight, s
income WAZ: -1.99 number stunted,
below (SE 0.13), HAZ: - number wasted
poverty line, 2.44 (SE
Proportion 0.2)
Setting: underweight:
suboptimal | 47.1% Proportio
living n stunted:
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
conditions 59.7%
Awast | cRCT India | Proportion | Baseline Baseline | NR Height and weight | NR NR Governm
hi female: 51%,| weight: 11.6 height: gain ent
2008 85.2 defined
Place of slum
origin: areas
Lived in
slums
Awast | cRCT India | Proportion | Baseline Baseline | Hemoglob | Helminth egg count, Ascaris Ascaris NR
hi female: 50%| weight: 11.05 | height: in level: weight gain, deaths,| midstudy: | 96 epg
2013 816 994 height gain, BMI, 27%;
(DEVT Proportion hemoglobin, illness Hookwor
A underweight: in pastfour weeks Hookworm | m 83 epg
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
article NR midstudy:8
S) .0%;
Beach | RCT Haiti Proportion | Baseline Baseline Baseline Nutritional benefits, | Ascaris: 5 %of NR
1999 female: weight: 20.8 | height: anemia: prevalence and 29.2% infection
47.7% 117.6 mild = intensity of s heavy
WAZ: -0.859 5% intestinal helminth | Hookworm
no others . HAZ: - moderate | infection post :6.9%
reported Proporthn 0.770 =0.3%, |treatment, o
underweight: ) Trichuris:
r Proportio severe = | anthropometric 42 2%
N stunted: 0% megsuremfents
r (height, weight,
HAZ, WAZ, WHZ),
reinfection
Bhoite | cRCT India | NR Weight (kg): | Baseline | Proportio | Weight, height, NR NR NR
2012 23.7(4.8) height: n anemic: | weight for age,
131.4 cm height for age, BMI,
181 The Campbell Collaboration | www.campbelicollaboration.org

0 PUe swiB | U1 985 *[2202/2T/60] U0 Ariqiauljuo ABJIM 'I01elia 8y L ARl BOIPB W UOIEN AQ 2 '9TOZ S9/EL0 OT/I0p/W00" A8 1M AReiq1jpu uo//Sdny Wwo.y papeojumoq 'T ‘9T0Z ‘E08TT68T

W00 B IW

5U01 SUOWILIOD SAEBI0 3[GE01 dde 3L A PoUIBACE .2 SBPILE O 361 J0 S9N 10 ARIGITUIUO ABIIM Lo



Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
a&B Proportion (SD 9.1) 90.6 hemoglobin levels
underweight: and physical work
50.9% Proportio | Hemoglob | c4n4city (number of
n stunted:| in:10.5 steps)
26.7% +/-1.4
g/dL
Bobon | cRCT India | Proportion | WAZ: -1.02 HAZ: Proportio | WHZ, WAZ, HAZ, Overall: NR Reinfecti
is female: 55 -0.45 n anemic: | weight, height, BMI, | 30% on
2006 % Proportion 7 % hemoglobin, school deemed
erve | underweight. | Proportio (severely) | participation Ascaris: 21 likely
' Occupation:| 30 % n stunted: and 41% %
ntion: Mother 24% (moderate
59 Housework: ly)
clusters 78%. Father
Labourer: 69 % of
35% children
Control ingroup 1
Religion: had
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
196 Hindu: 75%, anemia.
clusters Muslim 25%
Mean
Education: hemoglobi
Mother: n:
education 9.95¢g/dL
level ingroup 1
(years): 3.3;
father 5.8;
Donne | RCT Zaire | Proportion | Weight: NR HAZ: NR | Proportio | Weight gain, height | Ascaris: NR Food
n 1998 female: n anemic: | gain, WAZ, HAZ, 10.5 % supply is
0.436 WAZ: NR Proportio | NR WHZ, mid-upper constantl
Proportion n stunted: arm-circumference, y poor in
. 65% Hemoglob | tocal egg counts energy
underweight: in: NR
50 4% .(preva.lence and anq '
intensity); periodica
hematobgy: levels lly poor
183 The Campbell Collaboration | www.campbelicollaboration.org
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Retinol of retinol, albumin, in
deficient: | retinol binding protein,
19.2 to protein (RBP), € dependin
25.6% reactive protein gon the
(CRP) season.
Diet very
poor in
lipids.
Dossa | RCT Benin | NR Weight (kg) HAZ -2.48 | Proportio | Change in weight, | Ascaris: Ascaris: | Results
2001 12.7 (1.5) +/-0.88 n anemic: | height, MUAC, 38% 19,874 suggest
(Arm 1- (control). | 78 % triceps skinfold epg that
control) proportio thickness; Hookworm reinfectio
n stunted:| H€MogIob | hemoglobin level $13% Hookwor | 1 \as a
0.66 in: and eggs pegram of| _ . . m 781 continual
(control) | 10.2+/- feces Trichuris: | epg process
0.9(contro 47% as
1) Trichuris sanitatio
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
1918 epg | n and
hygiene
condition
s did not
improve
througho
ut study
Ebene | cRCT Sri Proportion | WAZ: not HAZ: not | Proportio | Code transmission | Any NR NR
zer Lanka | females: reported. reported. | n anemic: | test to measure helminth
2013 0.468 proportion proportio | 16.5% children’s attention,| infection:
Interve with low BMI | n stunted: | (control) | hemoglobin levels | 25.2%
. :0.438 0.294 mean were estimated, egg
ntion: (control) (control) | hemoglobi| count using the Hookworm
49 .
n levels modified katekatz 1 5%
schools . )
(sd): techinque Roundwor
12.4(1.3) m: 91.2%
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Control (control) Whipworm
149 4.7%
schools
Fox RCT Haiti Proportion | NR NR NR Weight, height, Ascaris: NR NR
2005 female: WAZ, HAZ, adverse | 31.7%
54.3% effects (eg headache,
fever, stomach pain Hookworm
etc), egg count in the+ 10-1%
fece.s.sample, an.d Trichuris:
.nutrltlonal benefits 51.0%
if any.
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Garg | RCT Kenya | Proportion | Weight: HAZ: Proportio | Mean differences fon Ascaris:six | Moderate| Low:
2002 female: 44 | 12.92+/-0.19 | -148 n anemic: | weight, height, % to heavy | most/all
% WAZ: -1.24 (0.08) 61% weight for age, infection: | of the
(0.08) hemoglobi| height for age and Ho.okworm 1.6% children
Education: | prgportion n:11.24 weight for heightin | * SX% had
90-93 %of underweight: +/-0.11; SD units; change in . . access to
parents had ) Trichuris:1 )
28% hemoglobin y a pit
0
at least Hb concentration; egg latrine
primary concentrat coynts (intensity). (not
education, ion <11 associate
g/dL d with
SES .
helminth
(reported _ _
L infection
similar
. s)
socio
economic
status, but
no data
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
shown),
Gateff | RCT Camer | 212 female, | Not reported | NR NR Weight (difference), | Any NR, High:
1972 oon 180 male School notes parasite: hyperend | almost
(difference), 80% emic area| no access
-very poor attendance to toilets,
hygiene, (difference) (mostly poor
poor ascaris, hygiene,
sanitation ankylostom poor
(open a sanitatio
excretion), duodenale n (open
shoes rare, (hookworm excretion
poor ), or
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
hygiene strongyloid )
es)
Goto RCT Bangla | Proportion | WAZ: -1.95 HAZ: Proportio | Hemoglobin HAZ, Ascaris: 1%| NR NR
2009 desh female: 20 -1.22 n anemic: | WAZ, WHZ, plasma
% (FSA) Proportion 96 % at albumin, 1gG, Trichuris:
underweight: | Proportio baseline, | Alpha-1-acid 1%
Occupation | 48 %of n stunted:| g5 o4 at glycoprotein,
FSAgrp: infants 23 %of end of Giardiaspecific IgM
(fathers) infants study titre,
None or lactulose/ mannitol
daily Hemoglob | ati0. prevalence of
income: 15 in: Giardiaspecific IgM
% (mother) 91.9+/- titre, prevalence of
household: 12.2 Giardia cysts,
32% prevalence of
Education Ascaris/ Trichuris,
FSAgrp: prevalence of
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
(father's) Intestinal mucosal
None: 17%; damage, pevalence
(mother's) of Anaemia
None: 14%;
SES:
Housing
condition:
Poor= 5%
Green | RCT Bangla| Proportion | Weight/ WAZ: | baseline | NR Weight, height, Ascaris: Moderate| Inadequa
berg desh | female: nr | measured but| stunted: weight-for-age, 81% to high: |te
1981 not reported | 88.9% heightfor-age, 36% sanitatio
Gender/sex) nroportion (Arm 1) weightfor-height, | Hookworm n
comparable | ,nqerweight: triceps skinfold, £ 5%
Religion: 114%(<-2) rmdarm Trichuris:
comparable C|.rcumfer.ence, 65 %
tricepsskinfold-for-
190 The Campbell Collaboration | www.campbellcollaboration.org
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Education: age, pot belly,
comparable abdominal
girth to chest
SES! circumference ratio,
comparable cure rates,
reinfectioan rates,
severity of infection
Gupta | CBA India | Proportion | baseline baseline | Hemoglob | Weight, change in | Ascaris: NR NR
1977 female:NR; | weight (% height (% | in: NR nutritional status, 60%
WAZ): 71.15, | HAZ): presence of ascaris
SES! (group 1) 85.36 Nutritiona | i stools
comparable (group 1) | status
improved:
0.372
(16//43)
(placebo)
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Gupta | RCT Guate | Proportion | Baseline Baseline | NR Height, weight, Ascaris: NR NR
1982 mala | female: nr | weight height %height for age% | 60%
(%WAZ): (Y%HAZ): weight for age,%
Place of 71.15+/-7.57 |85.36 weight for height,
origin: (group 1) (group 1) slopeof height on
Santa Maria age, slope of weight
Cauque Proportion Proportio on age, ascariasis
village in underweight: | n stunted: prevalence,
Guatemala | NR NR giardiasis
SES: prevalence
comparable
Hadju | RCT Indon | Proportion | Weight: 18.9 | HAZ: NR Prevalence and Ascaris: 93 | Ascaris: | NR
1997 esia female: (2.9) kg (Am | -2.08 intensity of % 4,518 epg
1.05, 1) (0.8) infection,
(Arm 1) anthropometric Trichuris: | Trichuris
Place of measurements 97% 2,427 epg
origin:
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
urban (weight, height, mid
slums; arm circumference,
WAZ, HAZ, midarm
SES_: circumference Z
socioecono score).
mic data
was not
collected
Hall cRCT Vietna | Proportion | Baseline Height NR Weight, height, Ascaris: Ascaris: NR
2006 m female: NR | weight: 17.8 | (cm): height for age, 70.7% 7533 epg
kg +/- 2.54 121.0 weight for age,
Place of (comparison | (4.81) weight for height, | Hookworm | Hookwor
origin: group) body mass index, 1 7.2% m: 7 epg
E:)Or:/?nzf;:’:lp WAZ: -1.541 MAZ R appetite Trichuris: | Trichuris
Vietnam: +/-0.907 Proportio 83.6% : 518 epg
(comparison | N stunted:
193 The Campbell Collaboration | www.campbelicollaboration.org
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
SES: nr group) 29%
Proportion
underweight:
NR
Huong | RCT North | Proportion | WAZ: - HAZ: Proportio | Hemoglobin, Ascaris: Data on | Lack of
2007 Vietna | female: 51.2| 1.9(0.6) -1.7(0.8) | n anemic: | prevalence of 69.5% intensity | adequate
m % (Arm 1) (placebo) (placebo) | 91.5% underweight, not sanitatio
proportion (Arm 1) stunting and Hookworm | rengrted | n and
underweight [defined wasting, prevalence| - 11% in paper, | safe
(baseline) : | ProPOrtio | 5. yp of anemia, body iron Trichuris: however, | water
45.1% (Arm n concentrat| (serum ferritin, TfR, " | "most supplies,
. ial - 73.2% ) _
1); [defined as| UNd€rweig| jon of CRP, infection | poor
z-scores <2 ht:31.7% | <115 g/1]; | haemoglobinopathie S were sanitatio
SD (WHO, (Arm 1) Hemoglob | s), parasite infection 'light' or | n
1995)] [defined | n. 107.8 | status, ‘average' | facilities.
as z (6.2) (Arm | inflammations, and and only
scores <2
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
SD (WHO, | 1) [Mean | IgE 27%and
1995)] Hbin g/l- 2%
(SD)] among
infected
children
showed
severe
infection
with
Ascaris
or
Trichuris
Jinabh| RCT South | Place of Weight:Arm 1| HAZ: 9.5 | vitamin A | Weight, height,% Ascaris:28.| Mod to NR
ai Africa | origin: = 26.8kg (SD | %or 13 deficiency | stunted,% 8% heavy
2001 rural; 3.5)WAZ: 0.7 | children found in underweight, worm infection:
%or onechild | (<-2 SD); | 34.7%of | burden, prevalence | Hookworm
195 The Campbell Collaboration | www.campbelicollaboration.org
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
A SES: low (<-2 SD); stunted: |the and intensiy of :3.1% 40.3%
SES; virtually none | 6.8% children helminth infection
underweight (retinol Trichuris:
(7%) <0.70) 53.7%
Schistosom
ias: 24.5%
Jinabh| RCT South | NR Mean Weight | Height Proportio | Serum albumin, Ascaris: Mod to Only 50
ai Africa (kg): 26.89 (cm): n anemic: | serum retinol, 28.8% heavy % of
2001 +/-3.75; 127.73 +F | 15.5% haemoglobin, infection: | children
B underweight: | 5.87; (Hb<120g | haematocrit, serum | HOOKWOrm | 44 394 had
0.8% /L); ferritin,serum iron | * 3-1% access to
stunted: | Hemoglob | and percentage . . portable
7.3% in: transferrin Trichuris: water at
53.7%
128.09+/1| saturaion). home
10 o Schistosom
(control) Helm!nthlc iasis:
infections
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
vitamin A | (prevalence and 24.5%
deficiency | intensity).
1 34.7%of
the Nutritional status.
children Weight, height and
(retinol knee-heel length.
<0.70); Scholastic and
cognitive tests.
Josep | RCT Peru Proportion | Weight: 8.7 Height: NR Weight, height, Ascaris: No heavy | NR
h 2015 female:45.5 | kg (0.9) 72.2 cm WAZ, HAZ, adverse | 20.2% infection
% (2.5) events, mortality, S
Bayley Scales of Hookworm
(to be :1.5%
added Infant and Toddlt?r
in next Maternal [E)z;f[?;(;pment, Third Trichuris:
update) secondary 10.8%
education:
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental

Socioecono | weightfor- (cm); risk for

mic status | age (WAZ); height worm

proportion for-age infection
underweight | (HAZ);
proportio
n stunted
32% (BayleyIII) Schistosom
iasis:NR

Employmen

t outside the

home: 8%

Perturban

or rural

residence:

91%

Earth or

wood house:

76%
Kaba | CBA Zaire | Proportion | Baseline not done | Proportio | Weight, hemaglobin, | Any NR NR
1978 female: 61.7 | weight: 20.01 n anemic: | parasite load infection:

% kg (range 10 63 % 85%

(defined
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
PROGRESS| 30) as<12g Ascaris:
+:NR percent 40%;
Weight:20 hemoglobi
kg, sd 5 kg n) Hookworm
:43%
Baseline
Hemoglob Trichuris:
in: 11.73g 68%
p-cent Schistosom
iasis:1.1%
Kloetz | RCT Brazil | Proportion | NR NR after10 Weight (for Ascaris: Mod to NR
el female: nr months of | undernourishment | 53% heavy
1982 treatment | number improved/ infection:
Place of nutritiona | deteriorated), Trichuris: | g0y
origin: rural | status length, head, chest | 20%
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
communitie improved | and midarm Hookworm
S more than| circumference, and | : 8%
it triceps skin fold.
SES: deteriorat
children ed for
were from both the
poor experimen
socioecono tal and
mic control
groups
Korom | RCT Sierra | NR proportion mean NR WAZ, HAZ, WHZ, Ascaris Ascaris: NR
a 1996 Leone underweight: | stunted: egg cants urban: 2278epg
rural rural: (prevalence and 32%; Hookwor
-1.17+/-0.21 | -1.68+/- intensity) Rural: 46% | m: 588
0.30 epg
urban: Hookworm
-1.07+/-0.77 | urban: s urban: Trichuris
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
-1.14+/- 10%; 1 262epg
0.09 Rural: 25%
Trichuris:
urban:
65%;
Rural: 1%
Schistosom
ias: urban:
6%:; rurual:
14%
Kruger | RCT for | South | Proportion | Weight: 19.1 | Height Proportio | Weight, height, Overall: NR NR
1996 | dewor | Africa | female: nr; | (2.6) (low 113.8 (5.2)| n anemic: | WAZ, HAZ, WHZ, 58.7%
ming Iron) 19.6 (low Iron) | 0.235 or | hemoglobin, iron
VS. Ethnicity: | (2 3) 115.5 (4.6)| 0.425 status (MCV, serum | Ascaris:
placebo mixed (adequate (adequate| according | ferritin, MCH, TIBC, | 20-0%
ethnic iron) p= iron) p= TS, WCC),
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
origin .2264 0.432 to WHO attendance ($mol | Trichuris:
(European, records), egg countg 38.1%
cRCT African, Hemoglob
for iron Malay): in: Mean Any STH
vVS.no SDp infection:
iron, (g/dl) 58.7%
with 11.7g/dl
and (0.9>Arm
without 1
dewor
ming
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Lai RCT Malay | Proportion | Weight: HAZ: 15.6 | NR Weight and height | Ascaris: 66 | Mod to NR
1995 sia female: 19.12kg (Arm | % (male (weight for age, % heavy
60.5%; 1) and height for age, Ascaris:
female weight for height), | Hookworm | 5g0,
Place of WAZ- both) worm prevalence, |:°%
origin: underweight: eggs/ g fece _ _ Mod to
urban/periu| 29.35 Stunted: Trichuris: | heavy
rban, 14.35 69% trichuris:
(Arm 1) 34 %
Ethnicity:
same ethnic
groups
(eating
similar
food),
Education
similar
mother's
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
education,
SES: similar
SES
Linne | cRCT Seneg | Gender, WAZ: -1.317 HAZand | NR Weightfor age Z NR NR Poor
mayr al parent’s (1.417) proportio scores sanitatio
2011 occupation | proportion n stunted n with
and level of | underweight | not limited
education not reported | reported piped
are water/ lat
presented as rines
regression
coefficients
and not
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
proportions.
Maka | observa| Nigeri | Baseline not| Weight not Height not| Not School enrolment, | NR NR Poor
mu tional a reported measured measured | measured | years of education hygiene
2016 completed practices,
less likely
to use
latrines,
educated
on the
importan
ce of
hand
washing,
wearing
shoes,
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
and not
swimmin
gin
infected
fresh
water.
Micha | CBA Botsw | NR Not NR anaemia: | Hemoglobin, weight; Hookworm | Mod to NR
elsen ana mentioned the lowest | height, weightfor- :86% heavy
1985 value: 9.6 | height, egg counts. infection
g/ 100 m| s: 1%
hemoglobi
n
baseline:
12.91 g/ ml
(control)
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Miguel | cRCT Kenya | Proportion | WAZ: -1.44 HAZ: Proportio | WAZ, HAZ, Overall: Any NR
2004 female: -1.44 +/- n anemic: | hemoglobin, 92% worm
47%; 0.86; 4%, malaria, exam score mod to
Proportio | hemoglobi| performance, Ascaris: heavy:37
Place of n stunted i n: cogritive tests, 42% %
origir_l: 25.5% 12.4g/dL | school participation, Hookworm _
farrpmg worm prevalence | __ Ascaris:
region, SES: and intensity, self |’ ’ 16%
sim.ilar reported sickness, | Trichuris: | yookwor
socioecono worm 5504
mic m mod
characteristi prevention Schistosom heavy:15
CS; behaviours: iasis in %
proportion “clean” | schools <5 Trichuris
as per hgalth worker km from mod to
observgtlon, Lake heavy:10
proportion Victoria: | g
Schistoso
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
wearing shoes as per80% miasis
health worker mod to
observation, self Any STH: | heavy:39
reported contact 92% %
with fresh-water
in past week, accesg
to home latrine,
malaria/fever
Monse | CBA Philip | Proportion | NA NR NR Prevalence of STH | NR Mod to NR
2013 pines | female: infections, dental heavy
49.4%,; caries, BMI infection:
32%
SES: low
middle
income
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Ndiba | RCT Ugand | Proportion | 2 yrs: WAZ: 2yrs: hemoglobi| WAZ, HAZ, WHZ, Trichuris: | Intensity | NR
Zza a female: 5% | 20.57 (1.07) | placebo=2| n levels: Hemoglobin, 2.3%, of
2012 (placebo) 0.98 2yrs cognitive tests, 4.4%, 5.2% | helminth
Place of proportion (1.37) placebo=1| adverse events, and 5.3% | infection
origin: rural | yngerweight: 1.06 (1.27)| death, prevalence of in 2, 3,4 | was
settings, not reported. | Proportio helminth infection, | and 5 yr generally
. n stunted: post immunisation | olds low
education of not
mothers: recall responses to -
fone of reported BCG and tetanus ':;CZ”;;)/
primary: antigens, incidence 5 ;’0/- ("j
E4% of malaria, 0'50/0_"”‘
diarrhoea, >%in 2,
pneumonia, and 3,4,5yr
eczema, finenotor | °lds:
function and gross
motor function Hookworm
: 0.3%,
0.1%, 0.7
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
and 0.5%
in2,3,4,
and 5yr
olds
Nga RCT Vietna | Proportion | WAZ: -1.56 HAZ: -1.41| Proportio | WAZ, HAZ, WHZ, Overall Ascaris NR
2009 m female: (0.69), +/-0.87. | nanemic: | mean MUAC, helminth mod-
0.508 proportion of | proportio | 23.7% cognitive function, | prevalence:| heavy:
underweight: | n of (placebo) | hemoglobin, worm | 92 % 4.1%
0.285 stunting: | hemoglobi| prevalence, changes
0.251 n in zinc, iodine and | Ascaris: Hookwor
concentrat| ferritin 66.7% m mod
ion levels: | concentrations N heavy:
1203(0.7) Trichuris: | 1204
56.1%
Vitamin A Trichuris
. Hookworm | ., 5q-
deficiency
. 11.2% of heavy:
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
the 1 4.1% 8%
sample
Olds RCT China, | proportion | 29.6 kg (10.7) | 33.54 cm | Initial Hemoglobin levels, | Ascaris: Study There
1999 Philip | female: (20.2) hemoglobi| egg counts, 60.2% conducte | was
pines | 0.525 n level: anthropometric dinan increase
and PROGRESS 11.8 (1.8) | measurements, side HOOKWOrM | oreq with | in
Kenya | +:NR (placebo) | effects $52.1% generally | infestatio
(all Yalues Trichuris: !ight | n among
are in 81% infection | the
g/dL). S control
Schistosom group
iasis due to
Japonicum environm
(46%), ental
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Mansoni exposure
(79%), s of the
Haematobi toddlers
um (87%)
Ostwal | RCT Papua | Proportion | Baseline Baseline | Proportio | Weight, height, Ascaris 67 | Majority | Few
d 1984 New female:NR | weight: 27.8 | height: n anemic: | weight for height, % light public
Guine kg (control) 126.6 cm | NR hemoglobin, ferritin, infection | taps
a Place of (control) transferrin, serum | Hookworm | ¢ served as
origin: WAZ and Hemoglob folate, serum 92 % water
central _ HAZand |in ascorbate, parasite | _ . . supply,
highlands of| Proportion | baseline: | prevalence. Trichuris non.
Papua New underweight: | proportio | 14 2 g/dl 64% hygienic
Guinea NR n stunted: a5 there
NR
SES'NR Were. few
public
toilets
hence
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
defecatio
n on the
streets.
Pust Cluster | Papua | NR NR NR Proportio | Anthropometry Ascaris: 63 | Heavy There
1985 | CBA New n anemic: | (weight, midupper | % infection | was no
Guine 5% arm circumference, s:30% apparent
a triceps skin fold and| Hookworm differenc
length), 160% e
haematocrit, ) . between
) ) Trichuris ]
vitamin Aand. 37% ylllages
serum albumin in terms
analysis, morbidity of
and mortality environm
ental
factors or
housing
which
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
might
have led
to an
increased
prevalenc
e of
trichuris
in the
mebenda
zole
group
Reddy | RCT India | Place of NR NR Vitamin A | Height and weight, | Ascaris: NR High, 5%
1986 origin: rural Deficiency | serum vitamin A, 35% drink
residence, : 13%and | ascaris prevance boiled
Ethnicity: 45 %had water
majority low levels only, 65
of vitamin %use
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
muslims, A feces as
fertilizer,
Occupation: 84 %
dependent washes
on rickshaw hands
pulling or before
casual eating, 87
labor, some % washes
have clerical hands
jobs after
SES: low toilet,
socio
economic
strata.
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Roush | RCT Bangla| NR Children of Male: NR Height weight, HAZ, | Ascaris: Mean Depende
am desh | Occupation:| Farmers: -2.76 WAZ, WHZ, MUAC, | 71% intensity | nton
1994 B diverse: -2.61 Female: worm prevalence was low. | shallow
farmers, Children of | -2.99 and intensity (egg | 1O0KWOrM | No mod | wells for
business Business Children counts) +10% heavy water
men an.d Me_n: -248, of Trichuria: infection | supply,
professional| Children of Farmers: 44% S. adult
ly other -2.98, habit of
employed Professionals:| Children indiscrim
-2.18; of inately
underweight: | business defecain
73% men: ginthe
-2.74, field and
children children
of other on the
profession streets.
als:-2.31
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Rozell | cRCT China | 43 %female | Weight: 28.63| Height: Proportio | STH infection Ascaris: Ascaris: | NR
e 2015 (control kg 132.95 cm | n anemic: | prevalence, stunting 30.5% 728.3 epg

group) 16.62% and underweight ' ' _ _

o terve | WAZ: nr HAZ: nr prevalence, working Trichuris: jl'nchuns

' Migrant _ _ memory index, 23.3% : 55.9 epg

ntion: workers: Underweight: | Proportio processing speed

56 31% 24% n stunted:| Hemoglob index. school Hookworm | Hookwor

townsh 23.48% in: 125.17 ' :1.0% m: 17.3

. attendance,

ips Mother g/dL _ epg
attended mathen@ﬂcs t.est Any STH:
secondary §core§, infection 41.1%
school: 7% . . intensity (fecal.egg

Control Vitamin A | counts), anemia

. 56 deficient | prevalence (Hb

townsh levels), height,

ips weight, HAZ, WAZ,

BMI,
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Shah | cRCT India | NR NR NR NR Severity of ascarial | Ascaris Majority | NR
1975 infection, weight 33.5% of the
gain and helminth infection
count Hookworm | ¢ are ofa
Interve 6% mild
ntion: 2 ) ]
villages Trichuris 7 ntensity.
%
Control
‘three
villages
Solon | RCT Philip | Proportion | WAZ: HAZ: Proportio | Weight, height, Overall: 54 | Most of NR
2003 pines | female: -1.70(0.71) -1.83 n anemic: | hemoglobin, UIE, % the
0.481 (0.88) 0.52 stool egg count, infection
physical fitness, Ascaris 43 | g \vere of
hemoglobi| heart rate, cognitive| % light
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
n ability Hookworm | intensity.
concentrat 1 11%
ion
11.92(1.23 Trichuris:
) 22 %
Stephe| RCT Kenya | Proportion | Baseline Baseline | NR Weight, % weight Ascaris: Ascaris: | NR
nson female: 50 | weight (kg): height for age, height % 49% 32044ep
1989 51%per 21.8+/-0.50 (cm): height for age,% g
group (placebo) 122.3+/- weight for height, | HOOKWOrm | o qkwor
0.95 MUAC, %MUAC for | - 87% m:
Place of NWAZ: (placebo) age, tréeps skinfold | _ | 2795epg
origin: 74.2+-1.19 thickness,%triceps Trichuris:
Kwale (placebo) %HAZ: for age, subscapular 97% Trichuris
district, . 915+ skinfold thickness, :
Coast Proportion | g 54 %subscap for age, 10234epg
Province, underweight: Harvard step test,
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Kenya NR (placebo) prevalence and
mean egg counts
Proportio
n stunted:
nr
Stephe | cRCT Kenya | Proportion | weight=29.1k | HAZ: 72.1 | NR Weight, % weight Ascaris: 49 | Hookwor | NR
nson female; 50 | g, once peryr| +/-1.30 for age, height,% % m:
1993A 51% (placeébo) height for age,% Average
and B |. weight for height, | Hookworm | ¢5500
interve :87%
: MUAC, %MUAC for | - epg
ntion 1 tri kinfold
age, triceps s : ,
four g P . Trichuris: Trichuris
thickness,%triceps
(Note: | schools 97% . average
Stephe for age, subscapular : 9
P skinfold thickness, 4330 epg
nson % subscap for age
1993B interve ho | br') 9% Ascaris:
. emoglobin,
consid . g 8470 epg
ntion 2: Harvard step test,
ered to
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
be 4 work prevalence,
sampl | schools appetite.
e of
childre
n from
control:
Stephe four
nson schools
1993A
)
Stoltzf | RCT Zanzib | Proportion | NR < 10yrs Proportio | Weight, Height, Ascaris: Ascaris: | 62%and
us ar, female: HAZ: 1.44 | n anemic: | prevalence and 73% 239 epg | 52%had
1997 Tanza | 0.512 (1.30) 0.623, 22 | intensity of access to
nia (control) | %<5% helminth infections | Hookworm | Hookwor | g5
>10 HAZ : | BMI for hemoglobin, serum | * 91.2% m:332 | water
2.33 (1.25)| <10 years, | ferritin, anemia, Trichuris: epg supply in
(control) | 48 %<5_% severe anemia 94.7% Trichuris the
percentile treatmen
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
<10yrs, for >10 :531lepg | tand
proportio | years control
n stunted: groups
0.307 Hemoglob respectiv
(control) |in: 689/l ely. 82%
>10 and 76%
proportio indiscrim
n stunted inately
was 0.640 disposed
(control) of their
children
feces in
the
treatmen
t and
control
groups
respectiv
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
ely. Low
percenta
ges hand
washed
with soap
before
food, and
other
activities
Stoltzf | RCT Zanzib | Proportion | Proportion Proportio | Proportio | Anemia, Ascaris: 42 | Ascaris: | NR
us ar female: underweight: | n stunted:| n anemic: | hemoglobin, % 26 epg
2001 0.465 0.345 0.385 0.96 erythrocyte Whipwor
protoporphyrin, Hookworm | ). 57 gpg
Hemoglob | serym ferritin, 146 %
in: 86+/- prevalence of ' - Hookwor
15 gl/L helminth infectim, Trichuris: | m:14 epg
68%
motor and language|
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
development
Sur RCT India | NR Baseline NR NR Weight gain, Ascaris| Ascaris: NR NR
2005 weight ~11 kg prevalence, 51.8%
(only diarrhoedepisodes
graphically
presented)
Taylor | RCT South | NR WAZ: HAZ: Hemoglob | Height, weight, Ascaris: Most Second
2001 Africa -0.62(0.86) |-0.60 in: blood count, anemig 55.9% pupils half of
proportion (1.16). 12.53g/dL | (haenoglobin had light | study
underweight | Proportio |, (group 1) | concentration), Hookworm | jnfection | carried
was not n stunted urine analysis, £ 59.4% S. out
recorded was not helminth infection . . during
Trichuris: )
recorded prevalence 83.6% rainy
season
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Schistosom when
iasis: 44% people
with blood collect
in the urine rain from
roofs;
and
water
taps were
not
working
during
study
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
Watki | RCT Guate | Proportion | Weight: 23.37| Height: NR Worm burden, Ascaris: 91 | Ascaris NR
ns mala | female: not | (0.36 se); 119.58 (se weight, height, % heavy:
1996A reported WAZ: -1.66 0.72); WAZ, HAZ, WHZ, 45%.
&B (0.06 se); HAZ: mid-upper arm Trichuris:
Education: -2.71(se circumference, 82% Trichuris
parental Proportion 0.09); cognitive tests heavy: 36
education: | underweight: (vocabulary Hookworm | o,
0.42 (se not reported | Proportio (InterAmerican - 0%
0.03) scale n stunted: vocabulary test),
not given NR reading
(InterAmerican
reading test),
Peabody picture
vocabulary test),
Attendance by
teacher's attendance
books, information
processing (different
226 The Campbell Collaboration | www.campbelicollaboration.org

D PUe SLB L 31 385 *[2202/2T/60] Uo ARIqITauluO AB|IM “I0Wea1a 3y L ARiqiT EIIPBIN [PUOTEN AQ £'9T0Z /€0t 0T/I0P/00" A3 1M Aleiq1[BulJUo//SdY wioiy papeojumod ‘T *9T0Z ‘E08TTE8T

W00 B IW

5U01 SUOWILIOD SAEBI0 3[GE01 dde 3L A PoUIBACE .2 SBPILE O 361 J0 S9N 10 ARIGITUIUO ABIIM Lo



Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
paper)
Willett | RCT Tanza | NR Baseline Baseline | Nutritiona | weight, length, Ascaris: NR NR
1979 nia weight: 11.45 | height: | status, ascaris prevalence | 53%
(SD 0.25) 87.56 (SD | expressed
0.99) as the Hookworm
ratio of +10.9%
observed
over
expected
weight for
age,
baseline
mean =
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Autho | Study | Countr| Proportion | Baseline Baseline | Nutritiona | Outcomes measure( Worm Worm Environ
rs design |y female; weight (kg); height | status prevalence | intensity | mental
Socioecono | weightfor- (cm); risk for
mic status | age (WAZ); height worm
proportion for-age infection
underweight | (HAZ);
proportio
n stunted
0.79
Wiria | cRCT, Indon | Proportion | NR NR NR Weight, height Overall Ascaris:
2013 | househ | esia female: 53.9 (provided by 87.2% 23%
olds % (placebo). author), adverse high or
SES: most effects, allergen Ascaris: moderate
in the response (skin prick] 34.9%
middle test, IgE to Hookwor
- Hookworm | - 6794
percentile; aeroallergens),
malarial parasitemia  74.5% high or
moderate
Trichuris
"NR
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Additional Table 8: Included Studies: interventions, duration and age bparticipants

Duration
) (months)
) Sample Size (by Mean age
Author Year Interventions ; )
intervention) (years)
Treatmen Follow
t -up
Albendazole standard (2/year)
Alderman 2006 ALBvs.CL 27,995 36 N/A 37
(14940/13055)
Awasthi 2000 ALB vs.PL 1061(451/610) 24 N/A 2.7
Bhoite 2012 ALBvs.ALB+FEvs.CL 496 8 6 Range: 812
(128/215/153)
Dossa 2001 ALBvs.ALB+FEvs.FE 140 13 N/A  Range: 35
vs.PL (38/34/36/32)
Fox 2005 ALB vs.ALB+DECvs. 1292 6 N/A 77
DECvs.PL (328/324/322/31
8)
Hadju 1997 ALB vs.PYRvs. ALBIf vs. 505 12 N/A 83
PYRIfvs.PL (69/61/66/60/74)
Kruger 1996 ALB+NSvs.ALB+IRSvs. 178 6 5 Range: 68
IRS+PLvs.NS+PL (37/50/54/37)
Monse 2013 ALBvs.HE 412 (200/212) 48 N/A 75
Olds 1999 ALB vs.PZQuvs. >1500 (NR) 12 N/A 105
ALB+PZQvs.PL
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Rozelle 205 ALB+HE vs.CL

Stephenso 1993 ALB vs.ALBIf vs.PL
n A&B

Sur 2005 ALBvs.PL

Miguel 2004 ALB vs.ALB+PZQvs.CL

Watkins 1996 ALBvs.PL
A&B

Albendazole high (>2/year)

Ndibazza 2012 ALBhfvs.PL

Wiria 2013 ALBhfvs.PL

Albendazole low (<2/year)

Beach 1999 ALBIf vs.IVE vs.
ALBIf+IVE vs.PL

Stephenso 1989 ALBIf vs.PL

n

Koroma 1996 ALBIf vs.PL

2179 (1084/1095)12

284 (95/96/93) 8.2

702 (351/351) 12

>30,000 (NR) 3

227 (116/111) 6

2016 (1010/1006)45

4004 21
(2022/1982)

958 4
(244/240/ 245/ 22
9)

150 (78/72) 6

297 (197/100) 6

Albendazole standard (2/year) + PZQ standard (2/lyea

Taylor 2001 ALB+PZQuvs.
ALB+PZQ+FEvs.ALBhf
+PZQ+FEvs.

428 12
(60/56/63/57/101
/91)
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N/A
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N/A

N/A

N/A

N/A

N/A

N/A

10-6

NR

Range: 25

Range: 618

Range: 712

Range:
1.25-5

Range: 515

74

Range: 616

Range: 6
10

112
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ALBhf+PZQvs.FEvs.PL

Albendazole standard (2/year) + PZQ low (1/ year)

Jinabhai 2001 ALB+PZQIfvs.PL 268 (129/139) 4 N/A  Range: 89
A

Albendazole low (1 year) + PZQ low (¥ year) + bigsuvith vitamin A+iron+nutrients

Jinabhai 2001 ALBIf+PZQIf+FBSvs. 579 (NR) 4 N/A 91
B FBSvs.
ALBIf+PZQIf+FBN vs.
FBAvs.FBN

Albendazole standard (2/year) + fortified beverage

Solon 2003 ALB+FBV vs.FBVvs. 831 4 N/A 99
ALB+FVN vs.FVN+PL (203/209/213/20
6)

Albendazole high (>2/year) + iron

Bobonis 2006 ALBhf+ FEvs.CL 2392 (930/1462) 11 N/A 365
Nga 2009 ALBhf+FBSvs. 510 4 N/A  Range: 68
ALBfh+FBN vs.FBSvs. (127/127/128/128
FBN+PL )

Albendazole standard (2/year) + Vitamin A

Awasthi 2001 ALB+VA vs.VA 2020 (988/1022) 18 N/A 96

Awasthi 2008 ALB+VA vs.VA 3935 (1968/1967)24 N/A  Range: 15

Awasthi 2013 ALB+VA vs.VA 1000000 (NR) 60 N/A  Range: 05-
6
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Hall 2006 ALB+VA vs.PL+VA 2659 (1341/1318) 24

Levamisole high (>2/year)

Willett 1979 LEVvs.PL 341(166/175) 12

Mebendazole standard (2/year)

Kloetzel 1982 MEBVvs.PL 337 (165/172) 10
Garg 2002 MEBvs.MEB+AM+FE 574 (177/191/193)6.5
vs.PL
Joseph 2015 MEBvs.MEBIf+PLvs. 1760 12
PL+MEBIf vs.PL (440/440/440/44
0)
Stoltzfus 1997 MEB vs.MEBhfvs.CL 3605 12
(1170/1175/1260)

Mebendazole standard (2/year) + iron

Ebenezer 2013 MEB+FEvs.PL 1621(813/808) 6

Huong 2007 MEB+NFN vs. 425 6
MEB+IFN vs.MEB+FE (85/85/84/88/84
vs.IFN+PLvs.NFN+PL )

Mebendazole high (>2/year)

Donnen 1998 MEBhfvs.VAvs.CL 358 (123/118/117)18

Kaba 1978 MEBhOfvs.LEVhf vs. 176 (44/45/87) 15
MEBhf+LEVhf
Ostwald 1984 MEBhfvs.CL 87 (42/45) 5
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N/A

N/A

N/A
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N/A

N/A

6-8

32

Range:18

Range: 24

10

95

72

1.9

Range: 611

Range: 710
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Rousham 1994 BMEBhfvs.PL 1402 (688/714) 12

Stoltzfus 2001 MEBhfvs.MEBhf+Fevs. 614 12
Fevs.PL

Mebendazole high + Pyrantel high (>2/year)

Lai 1995 MEBhf+PYRhfvs.PL 353 (186/167) 24

Nutrition Enhancement Programme (1/year)

Linnemayr 2011 DW+VA+FE+GP+BN+C 4296 (2321/1975)32.4
w

Piperazine standard (2/year)

Greenberg 1981 PIPvs.PL 185 (92/93) 11

Piperazine high (>2/year)

Gupta 1982 PIPhfvs.MET cs 159 12
PIPhf+METvs.PL (39/40/ 41/ 39)

Praziquantel 1/ year

Makamu 2016 PZQvs.CL 37,385 120

Pyrantel high (>2/year)

Pust 1985 PYRhfvs.POvs. 789 12
PYRhf+POvs.PL (80/317/92/300)

Secnidazole (>2/year)

Goto 2009 SECvs.ALB+SECvs.PL 410 (141 82/127) 9
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24

75

Range: 63

Range: 5-

Range: 2
51

7-14

Range: 1
4.5

Range:
0-25-1.25
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Tetrachloroethylene (1/ year)

Michaelsen1985 TCEvs.PL 228 (114/114) 5 N/A  Range:57

Tetramisole standard (2/year)

Reddy 1986 TETvs.TET+VAvs.VA 487 12 N/A Range: 15
vs.PL (66/110/98/53)

Tetramisole low (<2/year)

Shah 1975 TETIf vs.IFA 325 (165/160) 12 N/A Range: 15

Tetramisole high (>2/year)

Gupta 1977 TEThfvs.PL 154 (74/80) 12 N/A  Range: 05-

2
Thiabendazole high (>2/year)
Gateff 1972 THIhfvs.PL 392 (196/196) 8 N/A Range: 615

ALB=albendazoleBN=bed nets. CL=control. PL=placebo. IR=iron. DEC=dieldaybamazine.
PYR=pyrantel. PYRIf=pyrantel low frequency. NS=n#ortified soup. IRS=ironfortified soup.
HE=health education. PZQ=praziguantel. ALBIf=albazdle low frequency.
MN=micronutrients. ALBhf=¢ébendazole high frequency. IVE=ivermectin. IPT=énmittent
preventive treatment of malaria. PZQIlf=praziquandel frequency. FBS=muHlmicronutrient
fortified biscuits. FBN=no#rortified biscuits. FBA=vitaminrA fortified biscuits.
FBV=micronutrientfortified beverage. FVN=notfortified beverageVA=vitamin A.
LEV=levamisole. MEB=mebendazoldaM=antimalarial. MEBIf=mebendazole low frequency.
MEBhf=mebendazole high frequency. APR=antiprotoztiéd=iron-folic acid. NFN=non
fortified noodles. IFN=irorfortified noodles. LEVhf=levamisole high frequency.
LEVIf=levamisole low frequency. PYRhf=pyrantel higtequency. DW=unspecified deworming.
GP=growth promotion. CW=cooking workshops.PIP=pg®ne. PIPhf=piperazine high
frequency. MET=metronidazole. PO=palm oil. SEC=ddarole. TCE=tetrachloroethylene.
TET=tetramisole. TETIf=tetramisole low frequenc¥EThf=tetramisole high frequency.
THIhf=thiabendazole high frequency.
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*Note: Miguel 2004 has two lonterm follow-up studies (Ozie2016 and Baird 204), and
Alderman 2006 has one lofsigrm follow-up study (Croke 2014)

Additional Table9: Studies which screened for infection, includedénsitivity analyses

Study | Design | Number | Durati | Screen | Coun | Mean | Interve [ Outcom
allocated| on ed for |try Age ntion es
which (years) analysed
worm
Bell CBA 58/58 12 STH Zimb | 8-12 Hycant | Weight,
1973 month abwe | years | hone height,
S mesylat | Cocgniti
e on
(Raven’s
), math,
English
Bleakle [ Quast NR 5years| Hook | South| NR Thymol | School
y 2007 | experim worm | ern enrolme
ental Unite nt and
d attenda
State nce,
S literacy
Boivin | CBA 50 one Ascari | Zaire | Boys= | Decaris | K-ABC
1993 (not allocated| month | s and 7.7Girl | +iron evaluati
analyse | tofour hookw s=8.0 |wvs. ons of
d groups orm decaris | cognitiv
accordi alone, |e
ngto control | perform
random oriron | ance
ization) alone
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Study | Design | Number | Durati | Screen| Coun | Mean | Interve | Outcom
allocated| on ed for |try Age ntion es
which (years) analysed
worm
Grigore | CBA 160 19 S. Tanz | 1113 | Praziqu | Dynami
nko month | haema | ania antel, c tests,
2006 S tobium albendal| static
and zole or | tests,
hookw control | test of
orm academi
c
achieve
ment,
nutritio
nal
status.
Hadijaj | cRCT 696 3 Ascaris| Indo | 6-8 Meben | Raven’s
a 1998 children | month nesia dazole, | test,
initially. |s Exclud health | tests of
ed educati | arithmet
5 schools >500 on, ic,
allocated epg of mebend| coding,
each toa trichiu azole + | digit
different ra health |span
treatmen infecti educati | forward
t on on, and
placebo | backwar
, Or d, and
control | oddity
for egg | learning
negativ
e
schools.
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Study | Design | Number | Durati | Screen| Coun | Mean | Interve | Outcom
allocated| on ed for |try Age ntion es
which (years) analysed
worm
Nokes [ CBA 103 9 T. Jama| 10.4 Albend | Digit
1992 weeks | trichiu [ ica azole or| span
ra (> placebo| forward
1900 s/ backw
eggs/g ards,
ram Arithme
(epQ) ticand
of Coding
faeces) test
from
Wechsle
r
Intellige
nce
Scale for
Children
Matchin
g
familiar
figures
test,
listening
compreh
ension
test,
Fluency
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Study | Design | Number | Durati | Screen| Coun | Mean | Interve | Outcom
allocated| on ed for |try Age ntion es
which (years) analysed
worm
Nokes [ RCT 181 three | Schisto| China| 10.1 Praziqu | Cognitiv
1999 month | soma antel e
S japonic and function
um albenda] tests:
zole, fluency,
praziqu | digit-
antel span
alone, | forward
albendal s, corsi
zole block,
alone picture
or search
placebo| and free
recall
Sarkar | RCT 85 4 Ascaris| Bangl| 7 Pyrante| Weight,
2002 month adesh | height,
S pamoat | WAZ,
e syrup [ WHZ,
or HAZ
placebo
syrup
Simeon | RCT 407 6 Trichu | Jama| 9.2 800 mg| School
1995 month | ris,>12 | ica Albend | attenda
S 00 azole, nce,
eggs/g every school
ram three achieve
months | ment,
or height,
placebo [ weight
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Study | Design | Number | Durati | Screen| Coun | Mean | Interve | Outcom
allocated| on ed for |try Age ntion es
which (years) analysed
worm
Stephe | RCT 399 with | six Schisto| Keny | 10.7 Metrifo | Weight,
nson light- month | somias| a nate or | height
1985 moderat | s is placebo
e
infection
sto
treatmen
t or
placebo.
Addition
al 19
heavily
infected
to
treatmen
t.
Stephe | RCT 312 8 Schisto| Keny | NR Metrifo | Weight,
nson month | somias| a (prima | nate, height
1989b S is ry praziqu
school | antel or
) placebo
Sternbe| RCT 133 10 Trichu | Jama| 10.3 Albend | Cognitiv
rg 1997 randomi | weeks | ris ica azole or| e
sed; identica| function
outcome I tests,
s also placebo | height,
measure weight
din 63
uninfect
ed
controls
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Study | Design | Number | Durati | Screen| Coun | Mean | Interve | Outcom
allocated| on ed for |try Age ntion es
which (years) analysed
worm
Tee RCT 37 12 Trichu | Mala | 6.6- Albend | Height,
2013 month | ris ysia | 8.5 azole or | weight,
S placebo | WAZ,
HAZ,
WHZ,
worm
loads
Yap RCT 211 SiX Any Chin | Male= | Triple- | Height,
2014 month | STH a 10.4 dose weight
S albenda
Femal | ;)¢ or
e=10.2| phjacebo
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Additional Table 10: Risk of bias assessment for Miguel @04

11%

ROB domain | Cochrane review Campbell review
Judgement | Support Judgement | Support

Random High risk Schools in a deworming project were| High risk Schools in a deworming project wedevision

sequence stratified by zone, their involvement name, zone name, and school enrolliment

generation with other NGO programmes, and every third school assigned to start the

(selection then listedalphabetically and every programme in 1998, to start it in 1999, or to

_ third school assigned to start the be a controThree schools originally
bias) programme in 1998, to start it in 1999, excluded (2 due to remote location and 1
or to be a control because it was a high quality school) were

added to boost sample size, arranged
alphabetically (Baird 2016)

Allocation High risk Not concealed (see above). High risk Schools were listed alphabetically and every

concealment third school was assigned to a given project

(selection group. High probability of investigators

bias) foreseeing assignments and thus introduc
selection bias.

Blinding High risk Pragmatic cluster implementation triaHigh risk Not mentioned (for blinding of participants

(performance with no blinding. personnel and outcome assessors)

bias and

241 The Campbell Collaboration | www.campbellcollaboration.org

0 PUe swiB | U1 985 *[2202/2T/60] U0 Ariqiauljuo ABJIM 'I01elia 8y L ARl BOIPB W UOIEN AQ 2 '9TOZ S9/EL0 OT/I0p/W00" A8 1M AReiq1jpu uo//Sdny Wwo.y papeojumoq 'T ‘9T0Z ‘E08TT68T

W00 B IW

5U01 SUOWILIOD SAEBI0 3[GE01 dde 3L A PoUIBACE .2 SBPILE O 361 J0 S9N 10 ARIGITUIUO ABIIM Lo



detection
bias)

All outcomes

Incomplete Low risk For haemoglobin, weight and height | Low risk Some attrition was described, but it was less
outcome data the outcomes have been measured ¢n than 20%differencep. 171, Miguel 2004
(attrition arandom suisample of the quasi describe a bcrepancy in overall treatment
bias) randomized population rate of 72%vs. 57%because of dropouts in
Group 2 schools (who could not be matched
All outcomes in the data cross years, despite the efforts pf
the NGO field staff) between years oneand 2
of the project.
Selective Low risk Outcome data not reported for Low risk insufficient information to permit judgement
reporting cognitive because no protocol was available.
(reporting
bias) tests, though authors state:
Deworming
treatment effects ameot significantly
different than zero for any component
of
the cognitive exam (results available
on request)
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Other bias High risk Baseline imbalance: low High risk Baseline imbalancehigh risk (there
were statistically significant diffences
Recruitmentbias: low (no between groups for some variables with
asymmetric migration between treatment groups worse ofblood in stool
schools) (selfreport), age, sick often (seléport),
fewer were "clean" as observed by field
Loss of clusters:low (none
workers. Table )
reported)
. Incorrect analysis: low
Incorrect analysis: low (correctly
adjusted for clustering). Differences of cointervention between
. . . arms: high risk : the intervention schools
Comparability wih RCTs randomizing g ) o )
L also received hygiene promotion including
individuals:low )
wall charts and teacher education
Other sources of bias: high for
confounding due toa co-
intervention. The drug intervention
is accompanied by intensive health
promotion that could account for some
of the effects with key outcomes such
as school attendance
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Additional Table 11 Cluster randomized studies, with notes on adjustmets for unit of analysis issues if done

Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
Alderman | church parish, 25| weight two types of results | We used | multivariate regression| 0.01 We divided
2006 parishes to each presented; table 2 confidence| adjusts for clustering, | (based on | the
group; total n gives overall weight | interval but separates out letter to confidence
with 2 or more for all children with at| reported | different frequency of | BMJ) intervalin
weight measures least 2 measurementsin letter to | treatment. In letter to BMJ letter
was: treatment: and is not adjusted for BMJ BMJ editor, Alderman [tx: CI=2295-
14,940; control clustering; Table 3 writes:.., once the 2533] and
group: 13,055 provides multivariate design effect is taken control:
regressiomdjuged into consideration the [Cl=2121-
for clustering, which confidence intervals 2396] by 3.92
separates those who should, in fact, be to get
received albendazole [CI=2295- 2533] and standard
<7 months apart, <13 [CI=2121- 2396]. error
months and > 13
months
Awasthi urban slum are | weight, height | Cluster randomization no analyzed at cluster level.no not done
2001 with anwangadi was done to have because they
health worker about 60 slums, with analyzed at
about 15 children, the cluster
aged 0.5lyear, within
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
each level
cluster, in each arm.
There were 63 slums
with 988 children in
the albendazole
plus vitamin Agroup
and 61 slums with
1022 children in the
vitamin A group
Awasthi urban slum area | weight, height From 200 slums with| no analyzed at cluster leve|.weight: not done
2008 with anganwadi a functional AWC in Baseal only on the 50 0.17; because they
worker urban Lucknow, 124 areaspecific mean analyzed
were randomized to gains. appropriately
rgceive. | height 0.11 at cluster
either vitamin A level
(100,000units) alone
or albendazole (400
mg)
Awasthi rural weight, height, | Neighbouring blocks | no analyzed at cluglr level. | no ICC for | not done
2013 administrative hemoglobin, (clusters), in groups of Sensitivity analyses weight and | because they
(DEVTA blocks, with four (where possible showed the main height. analyzed
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
articles) anganwadi mortality in the same district), findings were For appropriately
worker were randomly unchanged when mortality: | at cluster
allocated in adjusted for district. The inter | level
Oxford, UK, using a block
factorial design, to: (1 correlation
usual care; (2) 6 between
monthly vitamin A; numbers of
(3) 6monthly infant and
albendazole; or (4) child
both. deaths per
AWC was
68-7%
ignoring
trial
treatment
allocation
Bhoite 3 schools weight, height, | control school, n=153] yes not accounted for no icc adjust using
2012 a& B | allocated "at hemoglobin iron+albendaole: reported ICCof0.17
random" to three 215; albendazole: 128 for weight
treatments: and 0.11 for
albendazole+iron height from
albendazole or Awasthi
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
placebo 2008. Since
onlythree
schools were
assigned to
groups (1to
each group),
we adjusted
with a cluster
size the size
of the school.
Bobonis preschools (268 | attendance no regression equations, | noicc not done
2006 preschools were | (observation OLS reported they used
assigned to 189 | spot checkp adjusted
different weightfor age analyses
“clusters” at the
start of the study,
where each
cluster contained
one to three
preschools,
usually all located
on the same city
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
block.)
Ebenezer | cluster consisted | cognition, As it was assumed no included in the no icc used values
2013 of one grade 4 hemoglobin that there was a calculation of effect a reported reported in
class in a school, degree of correlation variable: uj= The the article
100 schools were between the subjects classroomlevel residual because
chosen atschool level shared by all students analysis
they used anixed in school . accounts for
effects regression clustering
model, including the
schooland classroom
as well as
_ Authors
various background: .
. provided
child’s age, sex and
. . attendance
baseline nutritional .
data which
status; as well as
L . was analyzed
individualsocio
o to account for
economiadndicators
248 The Campbell Collaboration | www.campbelicollaboration.org

0 PUe swiB | U1 985 *[2202/2T/60] U0 Ariqiauljuo ABJIM 'I01elia 8y L ARl BOIPB W UOIEN AQ 2 '9TOZ S9/EL0 OT/I0p/W00" A8 1M AReiq1jpu uo//Sdny Wwo.y papeojumoq 'T ‘9T0Z ‘E08TT68T

Rolm

5U01 SUOWILIOD SAEBI0 3[GE01 dde 3L A PoUIBACE .2 SBPILE O 361 J0 S9N 10 ARIGITUIUO ABIIM Lo



Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
such as parental clustering
educationand
schootlevel
indicators(i.e.
whethermidday meal
programmenas
present)
Hall 2006 | schools weight, height, | 80 schools, 2659 yes Study did not adjust for| no icc obtained data
cognition children. We asked clustering although the | reported, | tables from
Dr. Hall and Don report mentions we authors, and
Bundy for data. They entering school as a calculated | adjusted wih
refused saying that random effect in the ICC from ICC
they are adjusting for model, the thles with thedata calculated
clustering themselves outcome data do not provided to| using their
and that the control report that they are usas data
group was adjusted, thus to be
contaminated conservative, we Weight
adjusted gain:0.021
Height
gain0.015
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
Kruger schools for iron | weight, height, | 5 school randomly yes combine children with | noicc adjust using
1996 fortification; attendance selectedthree were adequate and reported ICCof0.17
individual assigned to iron inadequate iron stores for weight
children for fortified soup; 2 were since this was not and 0.11 for
deworming assigned to unfortified stratification variable or height from
soup; withineach pre-planned analysis Awasthi
school, 65 students Tables 2 and 3). For 2008. for
randomly assigned to fortified arms three Becauséhree
dewormingor placebo clusters contribted schools
data; for unfortified assigned to
arms, 2 clusters fortified soup,
contributed data and 2 schools
assigned to
unfortified
soup; we
calculated the
cluster size by
dividing the
number of
children by
the number of
clusters that
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
contributed.
Linnemayr| village weight for age | cluster RCFvillage as| no regressiorequations no we did not
2012 unit of randomization accounted for clustering adjust
of standard errors at the because their
village level analysis
accounted for
clustering
Miguel schools weightfor age, | 75 schools were no adjust for clustering in | no icc not done,
2004 height for age, | assigned tahree their regression reported their
attendance groups using quasi estimates, and present regression
randomization. They robust standard errors. estimates
were ordered account for
alphabetical, then clustering
assigned to groups
1,2,and 3
Pust 1985 | health clinics weight, 7 health clinis yes not done no adjust using
allocated to control, ICCof0.17
oneto palm for weight
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
oiltdeworming,one and 0.11 for
to deworming and height from
eightclinics to palm Awasthi
oil 2008.
calculated
cluster size by
dividing
number of
children by
number @
clinics
Rousham | village weight, height | Treatment was no Since the allocation of | noicc Not done
1994 randomized by village mebendazole or placebpreported because they
for ethical and logistic tablets was randomized report
reasons. by village rather than considering
Six villages were individual, between
allocated to the heterogeneity of village
mebendazole group nutritionalstatus heterogeneity
and seven to the between villages was with
placebo group. tested using a hierarchical
Sixteen local hierarchical (nested) (nested)
Bangladeshi field analysis of variance. analysis of
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
assistants and one Betweengroup variance.74
supervisor were differences in growth were lost (not
recruited and trained and biochemical status sure which
to conduct household were examined by using groups).six
interviews and collect repeatedmeasures villages to
sociceconomic and analysis of variance. mebendazole
anthropometric data. For all variables (n=115 per
examined, values cluster) and 7
indicatedthat the to placebo
assumption of (102 per
compound symmetry cluste).
was not met; therefore, Tables 3 and
the Greenhouseseisser four of
correction was made Rousham
(37). This provides a 1994- we
conservative estimate g calculated se
within-subject effects by from the
correcting the df and ANOVA f-test
corresponding P value data
while F values remain
unaltere
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
Rozelle 112 townships Anthropometric,| 7 counties selected Y, for STATA's multiple linear | N Continuous
2015 cognition, randomly from stunting regression model anits outcomes not
attendance, poorest half of estimation using adjusted
school counties in ordinary least squares
performance, Qiangdongman. All (OLS), taking into
hemoglobin townships included. account the pairing .
. ) Proportion
All children aged 911 nature of townships stunted
ye.ars attending N within Founty and data adjusted
primary school within clustering at the :

) ) using cluster
ea_lc_h township were township level. size of 20 for
eligible. They control and
rar\domly selected 20 19 for
children from the

_ treatment,
Iarg§§t village to and an 1CC of
participate 0.02
Shah 1975| Village- 2 project | Weight (% Villages allocated to | no Not done, no usable no Not done, no
villages, and reference tetramisole or control data usabledata
threecontrol weight), cure
villages rate
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
Stoltzfus | schools weight, height | Randomized 12 no " Allanalyses were no ICC usedvalues
1997 schools performed at the reported reported in
individual level and the article
were adjusted for because they
within-school used GEE to
correlations using consider
generalized estimating clustering
equations approach For the
(Diggle et al) overallweight
gain, we
combined the
<10 year old
and >10 year
old groups.
Stoltzfus | households for hemoglobin, Generalized no GEE: Treatment effects| no we did not
2001 and | iron allocation. number stunted| estimating equation on primary outcomes adjust
2004 number wated, | approach (17) to are reported with and continuous
number account for the without adjustment for outcomes
undernourished| intrahousehold baseline values and because GEE
using WAZ< clustering introduced other important considered
HAZ cutoffs by householdevel covariates, clustering
randomization of the using the generalized
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
iron intervention. estimating equation
Allocation to iron or approach (17) to
placebo was carried account for the We adjusted
out by household intrahousehold proportion
ratherthan by child, clustering introduced by stunted using
so that mothers would household level cluster size of
not be responsible for randomization of the 1.5(684
administering iron intervention children
different bottles of divided by
supplement to 451
different children households)
within the household. and an ICC of
Households were 0.02
grouped into three
strata: those with
children 36 mo, those
with children 36 mo,
and those with
children in both age
subgroups. Within
these strata,
households were
randomly assigned to
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?

iron or placebo, in
blocks of four.
Children were
randomly allocated to
mebendazole or
placebo, stratified by
iron allocation and
housdold, in blocks
of four.In September
1996, 614 children
were assessed

Wiria households BMI (asked for | household cluster no generalized linear mixedno we did not

2013 weightand RCT: 954 households models capturing the adjust, data

height) with 4004 subjects data correlations on weight

were registered. induced by clustering were
Randomization of within provided by
households resulted in households and authorand
1982 people assigned repeated evaluations in they
to albendazole time of the same confirmed
treatment and 2022 subject.: . IQR = this analysis
people to placebo (478 Interquartile range. accounted for
and 48houses (beta) and 9846 clustering
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Author Allocation unit Outcomes Method (details) Did we How was clustering ICC How did we
year adjust? accounted for in study?| reported? | adjust for
clustering?
respectively). confidence interval with
based on generalized generalized
linear mixed models. linear mixed
models
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Additional Table 12: Weight Network Meta-analysis, Consistency plot and deviance

16

14

12

10

Inconsistency model devinace
co

0 2 4 6 8 10 12 14 16
Consistency model deviance

information criteria

Total Residual Deviance 55.67
Deviance Information Criteria -31.69
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Additional Table 13: Height Network Meta-analysis, Consistency plot

Inconsistency model deviance

/

2 3 4

Consistency model deviance

Total Residual Deviance

43.36vs.67 data
points

Deviance Information Criteria

-39.794
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Additional Table 14: Weight for height consistency plot

Inconsistency model deviance
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14

1.6

Total Residual Deviance

33.54

Deviance Information Criteria

-7.733
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Additional Table 15: Proportion stunted Network Meta-analysis, Consistency plot

1.4
@
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o
]
3 0.8
=
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=1
]
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=1
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£ 02

0
0 0.2 0.4 0.6 0.8 1 1.2 1.4
Consistency Model Deviance
RandomEffect
Model Residual Deviance 18.58 vs.19 data point
Deviance InformatiorCriteria 133.008
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Additional Table 16: Long run outcomes of untreated siblings in Kenya Pimary School

Deworming Project from Ozier

2016

Outcome Mean difference (95% CI) GRADE Certainty

Height (cm) 0.21[-0.38, 080] ———
Very low

Height for age zcore 0.03[0.06, 0.12] ———
Very low

Stunting (HAZ <2) 1.01[0.9, 1.03] ———
Very low

All cognitive (principal 0.21[0.02,0.4H —

components) Very low

Raven's matrices 0.21[0.05, 0.37}F ———
Very low

Verbal fluency (animals) 0.20[0.02, 0.38]* —
Very low

Verbal fluency: foods 0.16 [-0.01, 0.33] ———
Very low

Memory: digit span forwards | 0.13 [-0.06, 0.32] ———
Very low

Memory; digit span backward$ 0.02 [0.15, 020] ———
Very low

Note: Ozier 2016 identified children who were not in sohduring he Miguel 2004 study in
Kenya, born in the years 1995 to 2001, from alirof 75 schools from Miguel 2004 (except for 2
schools which were flooded during the study). Tprisnary analysis is based on children exposed
at less than 1year of age (“treatgddémpared to children exposed at greater tharafl geage
(“control”) which we considered observational foretpurposes of rating GRADE certainty. We
firther downgraded the study for indirectness sittoeintervention consisted of mass deworming

comhned with hygiene promotion (wall charts, regulactures and teacher training).

263 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Additional Table 17: GRADE evidence profile for mass deworming with albedazole twice per year for soiltransmitted helminths

Date:201601-27
Question: Should Mass deworming with albendazole 400 mg twieeyearvs.control be used in children in STH endemic areas?
Settings:L&MICs
Bibliography: Welch et al.2016

Quality assessment No of patients Effect
Mass Qualit Importance
. deworming Y P
No of . Risk of |Inconsisten{indirectn|imprecisi _ with Relative
_ Design _ considerg Control Absolute
studies bias Y ess on P albendazole (95% CI)
400 mg twice
per year
Weight gain (followup oneyear; measured with: kg; Better indicated by régkalues)
11 randomigno serious no no serioujnone 18740 16690 - mean DDDO IMPORTANT
ed trials |serious [inconsisten{serious [imprecisi 0.09 kg |[MODERA
risk of |y! indirectnjon higher TE
bias ess (0.04
lower to
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0.2
higher)
Height gain (followup oneyear; measured with: cm; Better indicated by higidues)
9 randomigno serious no no serioujnone 3484 3355 - mean 0.0/®®D0 IMPORTANT
ed trials |serious [inconsistendserious [imprecisi cm higher MODERA
risk of |y2 indirectnjon (fomo.1cm [TE
bias essS lower to 0.24
cm higher)

Cognitive processinghortterm attention (followup one year,

converted to units for WISC IV wo

rking memory indd®0 point sc

ale)

3 randomisno no serious |no no serioujnone 2055 2023 - mean0.23002® CRITICAL
ed trials |serious [inconsisten{serious [imprecisi points HIGH
risk of |y indirectnjon lower,
bias ess from 0.6
lower to
0.14more
School attendance at2lyeargmeasured with percentage; Better indicated by @iglalues)
7 randomigno no serious |no no serioujnone 5851 10405 - meanone [P CRITICAL
ed trials |serious [inconsisten{serious [imprecisi % higher [HIGH
risk of |y indirectnjon (1% lower
to 3%
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bias ess higher)
Proportion stunted, measured a2 Years
randomigno no serious [no no serioujnone 918/2235 [824/2051[RR 0.98 8 fewer |©®DD IMPORTANT
ed trials |serious [inconsistendserious (imprecisi (41.1%) (40.2%) |(0.88 to [per 1000 |HIGH
risk of |y indirectnjon 1.08) (from 32
bias ess more to
48 fewer)
Mortality (follow-up %5 years)
randomisgno no serious [no no serioujnone Overone 2.5%child|RR 0.95 |Child: one/®®®® CRITICAL
ed trials |serious [inconsisten{serious [imprecisi million3 mortality* |(0.89 to [fewer per |HIGH
risk of |y indirectnjon 1.02) 1000
bias ess (from one
moreto 3
fewer)
9 %infant
: Infants: 5
mortality
fewer per
1000
(from 2
more to 1(
fewer)
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Height in cm (longterm follow-up- 10 years)

1 RandomifVery no serious (Seriou$ [Serious |none 3686 1883 - MD 0.11 |©000 IMPORTANT
sed trial |serious [inconsisten cm lower [VERY
y (0.64 LOW
lower to
0.42
higher)
Hours worked (followup mean 10 years; Better indicated by higher vglues
1 randomigVery no serious |seriou$ |serioud |none 3686 1883 - MD 158 [®000 IMPORTANT
ed trial |selious® [inconsisten higher VERY
y (0.46 LOW
lower to
3.62
higher)
Numeracy and literacy (follomap 7 toeightyears; measured with: Math and English test scdBetter indicated by highesalues)
1 randomisvery no serious [no Serious |none 710 total - Math: MD|®0O00O IMPORTANT
ed trial |seriou$ [inconsisten{serious 0.3 higheVERY
y indirectn (0.00 LOW
ess lower to
0.60
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higher)

English:
MD 0.16
higher
(0.17
lower to
0.50
higher)

1Heterogengy with 12 was 6%, with two studies excluded due tailed baseline diagnostics conducted for all sesdiKoroma 1996 and Stephenson
1989) which had standardized differences at baselin® (Austin 2009). When included, they led to elgher heterogeneity{bf 93%).With
these two studies included, the pooled effect sizeeases from 0.05 SMD to 0.25 SMD, which is eqlewnt to 0.44 kg (using typical SD to convert
SMD to kg)

2 As for weight, two studies with standardized baselihfferences 0£0.5 were excluded due to baseline imbalance suggeftiled randomization.
If these two studies were included, heterogeneag Wigh (f of 86%).With these two studies included, the pooled eff@re increases to SMD of
0.18 which is equivalent to.84 cm

3 Mortality estimate is driven by one large RCT (DEA/Z013), which does not report the denominatornfarrtality, rather the rartality is reported
as number of deaths per health worker for approxetyanemillion children aged-b years in the stdy at any one time

4 Control group rates for child and infant mortalitpm Awasthi 2013 study.

5 Rated dowrby two levelsfor risk of bias

6 Rated down for indirectness because théntervention of hygiene promotion was not giverthe control group

7 Rateddown for imprecision

8 Rated dowrtwo levelsfor risk of biasdue to followup of 3% of original sample
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Additional Table 18: GRADE Evidence profile Mass deworming for soiltransmitted helminths and shistosomasis

Date: 20160127

Question:Should Mass deworming with albendazole 400 mg twieeyear + praziquantel 40 mg/ kg once per wesacontrol be used
in children inschistosomiasiendemic areas?

Settings:L&MICs

Bibliography: Welchet al

Quality assesment No of patients Effect

Mass
deworming
with Quality  |Importance
: . _ .. [Other albendazole .
No of _ Risk of [Inconsistglndirect (Imprecisio ) ) Relative
_ Design _ consideral4d00 mg twice [Control Absolute
studies bias ncy ness n . (95% CI)
ions per year +
praziquantel
40 mg/ kg onc

per year

Weight (follow-up overoneyear; measured with: kg; Better indicated by high&lues)
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2 randomisgseriou$ |no seriougno serious none 221 217 - mean 0.2/®®00 IMPORTAN
d trials inconsistejserious kg higher |LOW T
ncy indirectn (0.24
ess lower to
0.56
higher)
Height (follow-up overoneyear; measured with: cm; Better indicated by highadues)
2 randomisgserioud [no seriougno serious none 221 217 - mean DDOO0 IMPORTAN
d trials inconsistelserious 0.02cm |LOW T
ncy indirectn lower (0.5
ess lower to
0.4
higher)
Cognitive processinghortterm attention (converted to units for WISC IV war§ memory index )
3 randomisgno no seriougno no serious|none 2055 2023 - meanO.ZJ@@@@ IMPORTAN
d trials serious [inconsistelserious |imprecisior points HIGH T
risk of |ncy indirectn lower,
bias ess from 0.6
lower to
0.14more
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School attendance (measured with percentage; Bigttiicated by higher values)

1 randomisgseriou$ [no seriougno serious none 904 3814 - mean0 % |®®00 CRITICAL
d trials inconsistelserious higher (17LOW
ncy indirectn % lower tg
ess 18 %
higher)
Proportion stuntedfollow-up one year)
1 randomisgno no seriougno very none 12/127 4096 RR 0.92 |32fewer [®®©00 IMPORTAN
d trials serious |inconsistelserious |serious (9.4%) (0.44 to |per 1000 [LOW T
risk of |ncy indirectn 1.91) (from 364
bias ess more to
192
fewerp
Mortality (follow-up :5 years)
6 randomiseno no seriousserious [no serious|none Overone 2.5%child|RR 0.95 [Child: one|®®®0 CRITICAL
d trials serious |inconsiste imprecisior million3 mortality” {(0.89 to [fewer per MODERA
risk of |ncy 1.02) 1000 TE
bias (fromone
moreto 3
fewer)
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9 %infant
mortality”

Infants:
five fewer
per 1000
(from two
more to
10 fewer)

Longtermeconomic productivitymeasured with hours/week; Better indicated by kigialues)

randomise
d trials

\Very
seriou$

Nno seriouy
inconsiste
ncy

serious

seriousto

none

5,084(total for both
groups)

MD 1.58
higher
(0.46
lower to
3.62
higher)

@000
VERY
LOW

IMPORTAN
T
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Notes on data sourcesWe chose thdirectcomparison o&lbendazole+praziquantel vs. placebo for weight haidht (2 studies),
with the effect size from network metmnalysis converted to kg using typical standardiatéwn from included studies for weight and
height. For cognition, we use our base case gbestimate of shofterm attention, since we found no difference ireeffffor one study
of treating only children infected with schistos@miis in our sensitivity analyses. For all othetammes, we consider thresults of
primary analyses applicable for this comparison.

1Rated down for possible reporting bias becauseifa study, we obtained the dataset for two ouheffive sites of a larger study (Olds 1999)
2Rated down for imprecision because the sampledss not meet the optimal information size thredhol
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3 Rated down for lack of allocation concealment, &hdding,

4 Rated down for imprecision since confidence intéivaludes null effect

5 Rateddown for imprecision because recommendation wowlélbered if the lower versus the upmeaundary of the Cl represented the true
underlying effect

6 Control risk is average of all studies reportingrsting as an outcome.

”Rated down for indirectness because no studietbehaazole + praziquantel assessed mortality.

8 Rated dowrby two lewels for risk of bias

9 Rated down for indirectness because théndervention of hygiene promotion was not giverthe control group.

10 Study limitations ated down due to followup of@er centof original sample
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Additional Table 19: GRADE Evidence Table Mass deworming for schistosonaisis

Date:201601-27
Question:Should nass deworming with praziquantel 40 mg/kg once parys.control be used in children schistosomiasiendemic areas?
Settings:L&MICs
Bibliography: Welchet al

Quality assessment No of patients Effect
Qualityllmportance
Praziquantel Relativeg
No of _ Risk of . _ .. _|Other b
. |Design _ Inconsistencyindirectnesg§imprecisior _ . 140 mg/kg |Contro|(95% |Absolute
studieg bias consideration
once per yea Cl)
weight (Better indicated by lower values)
1 randomised [serious|no serious [no serious [serious none 91 91 - 0.32 kg [®@00 IMPORTANT]
trials inconsistencyindirectness higher LOW
(from 0.15
lower to
0.8
higher)

height (Better indicated by lower values)
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1 randomised [serioud|no serious [no serious |seriousg none 91 91 0.02 cm @©®00 |IMPORTANT]
trials inconsistencyindirectnesg lower LOW

(from

0.66

lower to

0.61

higher)
School attendancenot measured
0 - - - - - none - - - CRITICAL
Cognitive processag- not measured
0 - - - - - none 0 - - CRITICAL
Proportion stunted not measured
0 - - - - - none - - - IMPORTANT]
Mortality - not measured
0 - - - - - none - - - CRITICAL
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Long term years of educatiamompleted

1 observationa
study

Serous

none

>80,000

0.6more
years
(from 0.17
lower to
111
higher)

®000
VERY
LOW

IMPORTANT]

1Downgraded for risk of bias

2Downgraded for imprecisiondid not meet optimal information size
3 Makamu 2016 started at “low” certainty becauselidervational design, and was rated down for riskiaé (moderate risk difias using IDCG

tool).
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Additional Table 20: Subgroup analysis for weight and height for albendaole standardvs.

placebo
Subgroup Weight: Weight, Height: Height
dewormingvs. _ dewormingvs. _
control (meta N stu.d.|es control (meta | N studies
analysis) (participants | 4p4jysis) -
in treatment/ (participants
Pooled estimate | control) In
(95% CI) treatment/
control)
Age <twoyrs 0.04 (¢0.04, 2 (1408/1227) | 0.03 ¢0.05, 2
0.1D, 0.11), (1433/1284)
12=0% 12=0%
2-5yrs 2 (373/347)
0.10 ¢0.04, 0.06 (0.15, 1(166/181)
0.249), 0.27),
>5yrs 2= 0% 7(2845/2879) 2= n/a
.
0.06(-0.07, 0.02 (0.05, (2845/2879)
0.19, 0.10),
[2= 750 [2= 290
Total 5% 11 29%
(4626/4480)
10
0.05 (0.02, 0.03 ¢0.01, (4444/4344)
0.13, 0.07)
Subgrou
. g P 12=60% 12=0%
differences
P=0.73 12= 0% P=0.96;12= 0%
Bfevalence| <20% M Camgey S¢la5o@tyn ! www.campbelicoliaboration.org | g 95 (.07, 1(601/444)
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0.04); (15516/13442) | 0.17),
20-50% 12=0% I2=n/a 4
(2985/3013)
0.17 ¢0.00, 4 (2992/3001)| 0.01¢0.04,
0.35); 0.06),
>50%
12=84% 12= 0% 4
5(1964/1946) (1622/1605)
0.01(-0.05, 0.01(-0.06,
0.08); 0.08);
Total 12= 0% 12= 0% 9
(5208/5062)
11 0.02(-0.02,
(20472/18389) 0.05):
0.06 0.00, 0.12);
12=0%
Subgroup 12 = 63%
differences
P=0.8412=0%
P=0.23;I2=
32.1%
Nutritional | <30 % 0.02 ¢0.00, 2(607/420) 0.05 (0.03, 4
status stunted 0.04); 0.13), (2589/2621)
2= 0% 12=40%
5
>30% 0.05 ¢0.07, (17529/15676) | 0.06 (0.06, 2 (639/476)
stunted 0.18); 0.18),
12=0% 12= 0%
7 6
Total 0.02(-0.00, (18136/16096)| 0.04 (0.01, (3228/3097)
0.04); 0.10),
12=0% 12= 7%
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P=0.9112=0%

0.6112=0%

P=
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Additional Table 21 Subgroup analysis for weight and height for albenazole >2per yearvs.

placebo
Subgroup Weight: Weight, Height: Height
dewormingvs. dewormingvs. _
control (meta N studies control (meta | N studies
analysis) (participants | 4pajysis) .
in treatment/ (participants
Pooled estimate | control) In
(95 %Cl) treatment/
control)
Prevalencg <20% -0.02 ¢0.13, 1(682/715) 0.02(-0.09, 1(669/705)
0.08); 0.12),
I2=n/a [2=n/a
20-50% 2 (398/401) 2 (397/401)
0.08 (0.06, 0.17 (0.03,
0.22); 0.30),
>50% 12= 0% 1(116/110) 12= 0% 1(116/111)
0.16 ¢0.10, 0.42); 0.08 (0.18,
0.34),
I2=n/a
[2=n/a
Total 4 (1196/1226) 4
(1182/1217)
0.03 ¢0.05, 0.12);
0.08 (0.01,
12=0% 0.17)
Subgrou
. Jroup 2= 11%
differences
P=0.311%= P=0.2§ I2=
15.3% 26.5%
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Additional Table 22: Subgroup analysis for school attendance for any dewaning vs. control

Subgroup analysis Dewormingvs. N studies
control (meta
analysis)
Pooled estimate (959
Cl)
Age
6 months5 years 0.06 [[0.01, 0.12] 1
2= Not applicdle
5 years 0.01[}0.01,0.02]
12= 47% 7
Total 0.01[}0.01,0.02]
Subgroup differences| Chiz = 2.29,df=1(P 8
=0.13),12 =56.3%
Prevalencefworms
<50% -0.00 F0.02,0.02] 3
12=61%
>50% 0.01[F0.01,0.02]
Total 12= 61% 5
Subgroup differences| 0.00 [0.01, 0.02]
Chiz = 0.40,df=1(P| 8
=0.52),12=0%
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Additional Table 23: Subgroup analysis for weight and heighfor any deworming vs. control

Subgroup Weight: Weight, Height: Height
dewormingys. dewormingvs. _
control (meta | N stu.d.|es | control (meta N studies
analysis) (participants in | 5 ajysis) .

treatment/ (participants
Pooled estimate| control) in treatment
(95% C|) control)

Age <twoyrs | 0.01¢0.05, 4 (2153/1990) | 0.03 ¢0.03, 4
0.07; 0.09), (2165/2052)
12=0% 12=0%

2-5yrs 6 (1429/1419)
0.04 ¢0.03, 0.02 (0.08, 4 (861/966)
0.12); 0.11)
>fiveyrs 2= 0% 16 2= 0%
(8133/12470) 15
0.06 (0.00, 0.04 (¢0.03, (7991/12333)
0.11); 0.11),
12=56% 12=73%
Total 23
26 (11017/15351)
(11715/ 15879)
0.04(0.00, 0.04 (0.01,
0.08); 0.09),
Subgroup
. 12=36% 12=62%
differences
P=0.59;12=0% P=0.93;12=0%

Prevalence| <20% -0.00 ¢0.07, 7 0.01¢0.06, 6
0.06); (17382/15343) | 0.09); (2450/2346)
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20-50% 12=49% 7 (3514/3528 12=27%
0.13 (0.02, -0.03 (0.17, 7
0.24); 0.12)12=83% | (3506/3540)
>50% 13(4245/4237)
12=67% 0.04 (0.01,
0.08),
0.04 (0.01, 10
0.08); 12=0% (3534/3641)
Total [2= 204 27
(25141231098
0.01¢0.04, 23
0.06); (9490/9527)
0.04 (0.01, 2= 550
0.08);
Subgroup )
differences| |2= 4794
P=0.69;12=0%
P=0.12;I2=
53.7%
Nutritional | <30 % 0.02 (0.00, 10 (21,250/ 0.05 ¢0.05, 9
status stunted 0.04); 23,656) 0.14), (6311/10619)
12=0% 12=83%
>30% 8 (4,681 8
stunted 4,542) (4705/4598)
0.01(-0.06, 0.03 ¢0.02,
0.08); 0.08)
Total 12=50% 12=25%
18 17
(25,931/28,198 (11016/15217
0.02 (0.00, 0.04 ¢0.02,
0.05); 0.10),
Subgroup
differences| 12= 15% 12=73%
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P=0.92;12=0% P=0.80;2=
0%

*Note: this analysis combined all studies of dewanrgivs. placebo which provided details on the
subgroup characteristic3he “deworming” arm was chosen to mostsdty match deworming
twice per year.
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Additional Table 24: Weight Sensitivity Cluster Trials: Standardized Mean Difference (SMD)

for All Treatment Comparisons-Random Effects Model

Treatment Reference MD (95% Cr))
Alben std PLB 0.03(0.02,0.07)
Alben HD -0.09(0.26,0.08)
Meben HD 0.02(¢0.07,0.10)
Alben std + Hygiene 0.04¢0.05,0.13)
Alben + PZQ + HY -0.03(:0.14,0.07)
Alben std + iron -0.10(¢-0.29,0.09)
Meben std 0.08(0.02,0.19)
Alben HD Alben 4d -0.12(-0.29,0.06)
Meben HD -0.01¢0.10,0.08)
Alben std + Hygiene 0.01¢0.09,0.11)
Alben + PZQ + HY -0.06(0.17,0.05)
Alben std + iron -0.13(-0.32,0.06)
Meben std 0.06¢0.06,0.17)
Meben HD Alben HD 0.11¢0.08,0.30)
Alben std + Hygiene 0.13(0.07,0.32)
Alben + PZQ + HY 0.05¢0.14,0.26)
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Alben std + iron

-0.02(0.27,0.24)

Meben std

0.17¢0.03,0.37)

Alben std + Hygiene

Meben HD

0.02(0.10,0.14)

Alben + PZQ + HY

-0.05(0.18,0.08)

Alben std + iron

-0.12(¢0.33,0.09)

Meben std

0.07¢0.04,0.17)

Alben + PZQ + HY

Alben std + Hygiene

-0.07¢0.21,0.06)

Alben std + iron

-0.14(¢0.35,0.07)

Meben std

0.05(0.09,0.18)

Alben std + iron

Alben + PZQ + HY

-0.07¢0.28,0.15)

Meben std

0.12¢:0.03,0.27)

Meben std

Alben std + iron

0.19(-0.03,0.41)

Total Residual Deviance 11.72
Deviance Information
Criteria -36.6
Total Studies 11
2-arm 9
3-arm 2
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Additional Table 25: Weight, Sensitivity according to impact on worms >50%: Standardized

Mean Difference (SMD) for All Treatment ComparisonsRandom Effects Model

Network SVD (95%

Pairwise SMD (95%

Treatment Reference Crl) Cl)

Alben std + PZQ Placebo 0.05(0.35,0.45) 0.20 (0.21, 0.61)

Alben HD Placebo 0.05¢0.64,0.75) 0.08 ¢0.06,0.22)
Meben HD Placebo 0.07(0.36,0.64) 0.10 (0.22, 0.42)
Alben + Hygiene Placebo 0.04(-0.63,0.69) 0.04 (0.01,0.09)
Alben + PZQ + Hygiene Placebo -0.03(0.68,0.62) -0.04 ¢0.11,0.04)
Alben std Placebo 0.70(0.02,1.41) 0.38 [[0.31, 1.07]

Alben std + Iron Placebo 0.03¢0.68,0.72) 0.00 ¢0.51,0.51)

Alben HD Alben std + PZQ| 0.00(¢0.80,0.80) -
Alben std + -

Meben HD PZQ 0.02(0.55,0.72)

287 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



10 References

10.1BACKGROUND REFERENCES

Adegnika, A. A. &Kremsner, P. G. (201Fpidemiology of malaria and helminth interaction: a
review from 2001to 201Current Opinion in HIV and AID3(3): 221224.

Ahuja, A, Baird, S., Hicks, J.H., Kremer, M., Migll E. & Powers, S. (2015). When should
governments subsidize health? The case of massrdewg. The Wold Bank Economic Review
29(supplement): S$H24

Albonico, M., Allen, H., Chitsulo, L., Engels, DGabrielli, AF., & Saviolo, L.(2008). Controlling
soil-transmitted helminthiasis in prechoolage children through preventive chemotherdfiyS
neglectedropical disease2(3): €126

Anderson, L. M., Petticrew, M., Rehfuess, E., Arnositg, R., Ueffing, E., Baker, P., ... Tugwell, P.

(2011). Using logic models to capture complexitysistematic reviewsesearch Synthesis
Methods 21): 33-42.

Austin, P. C,, (2009).Balance diagnostics for comparing the distributadtpaseline covariates
between treatment groups in propensitpre matched samplestat Med28: 3083-107.

Azomahou, T., Diallo, F., & Raymond, W. (2014he harmony of programs packaggast
experimental evidence on deworming and canteemetgions in rural Senegal (working

288 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



paper) Retrieved Dec 17, 2015, from UNMERIT working paper series, available at:
https:/www.econbiz.de/ Record/thlearmonyof-programspackagequasiexperimental
evidenceon-dewormingand-canteeninterventionsin-ruratsenegalazomahowu
th%C3%A90phile/ 10010379338

Bandhu, R., Shankar, N., & Tandon, (RP003). Effect of iron on growth in iron deficieahemic
school going childrenindian Journal of Physiology & Pharmacology :40-66.

WHO, UNESCO, UNICEF & World Bank2000).Focusing Resources on Effective School Health:

a FRESH Start to enhancing the Quality and Equit{Education World Education Forum:
WHO, UNESCO, UNICEF &World Bank. Retrieved Jan2®16, from
http://unesdoc.unesco.org/images/0012/001240/ 12408pdf

Bethony, J., Brooker, SAlbonico, M., Geiger, S., Loukas, A., Diemert, B.Hotez, P.(2006).
Soil-transmitted helminth infections: ascariasis, triclagis, and hookwormlhe Lancet
367(952): 15211532.

Biovin, M. & Giordani, B. (1993). Improvements in CognitiverRemance for Schoolchildren in
Zaire, Africa, Following an Iron Supplement and atment for Intestinal Parasitekurnal of
Pediatric Psychology 12): 25.

Brooks, S.P. & Gelran, A. (1998). General Methods for Monitoring Congence of Iterative
SimulationsJournal of Com putational and Graphical Statistiqg ). 434-455.

Bundy, D. A, Kremer, M., Bleakley, H., Jukes, M., Miguel, E. (2009) Deworming and
development: askinthe right questions, asking the questions rigtitoS Neglected Tropical
Diseases3(1): e362.

doi: 10.1371/ journal.pntd.0000362

289 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


http://dx.doi.org/10.1371%2Fjournal.pntd.0000362

Croke, K., Hicks, J.H., Hsu, E., Kremer, MMiguel, E. (2016). Does mass deworming affect child
nutrition? Metaanalysis, coseffectiveness, and statistical pow&he National Bureay of
Economic ResearcWorking Paper No. 22382

DangourAD, WatsonL, Cumming Q BoissonS, CheY, VellemanY, Cavil S, Allen E, Uauy

R. Interventiongo improvewaterqualityandsupply,sanitationandhygienepracticesandtheir
effectson thenutritionalstatusof childrenCochraneDatabasef SystematidReviews20 13
Issue8. Art. No.: CD009382. DOI:

EjemotNwadiaro RI, Ehiri JE, Arikpo D, Meremikwu MM, Critchy JA. Hand washing
promotion for preventing diarrhoea. Cochrane Datzbaf Systematic Reviews 2015, Issue 9. Art.
No.: CD004265. DOI: 10.1002/14651858.CD004265.pub3.

de Gier, B., Ponce, M. C., van de Bor, M., DoakMC& Polman, K. (2014)Helminth infections
and micronutrients in scho@lge children: a systematic review and matelysisThe American
Journal of Clinical Nutrition 996): 1499509

de Silva, N. R. (2003). Impact of mass chemother@apthe morbidity due to seilransmitted
nematodesActa Tropica 862-3): 197214.

De-Regil, L. M., Suchdev, P. S., Vist, G. E., Walles8ér, & PenaRosas, J.P. (201ljlome
fortification of foods with multiple micronutriergowders for health and nutritioin children
under two years of ag€ochrane Database of Systematic Revie%s

Dias, S., Welton, N., Sutton, A& Ades, A.(2011). NICE DSU technical support document 2: a
generalised linear modelling framework for pairwéed network metanalysis 6randomised
controlled trials. Sheffield: SCHARR, University 8heffield, Decision Support UniRetrieved Jan
6, 2016, from

http://www.nicedsu.org.uk/ TSD2%20General%20meta%lygsis%20corrected%2015April201
4 . pdf

290 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Dias, S., Welton, N.,Sutton, A& Ades A. (2011).NICE DSU technical support document 3:
heterogeneitysubgroups, metaegression, bias and biazdjustm entSheffield: SCHARR,
University of Sheffield, Decision Support UnRetrieved Jan 6, 2016, from
http://www.nicedsu.org.uk/ TSD3%20H etey@neity.final%20report.08.05.12.pdf

Donnen, P., Brasseur, Myamaix, M., Vertongen, F., Zihindula, M., Muhanzai, M., & Hennart,
P.(1998).Vitamin A supplementation but not deworming imprewowth of malnourished
preschool children in eastern Zairgournal of Nutrition 1288): 1320-1327.

Engels, D. &avioli, L. (2009). Evidencéased policy on dewormin®LoS Neglected Tropical
Diseases @L): e359.

Evans, D. & Ghosh, A. (2008[prioritizing Educational Investments in Children the
DevelopingWorld (Working Paper. RAND Labor and Population working paper series.
Retrieved Jan 6, 2016, from

https://www.rand.org/ content/dam/rand/pubs/workipgpers/2008/RAND_WR587.pdf

Ezeamama, AE., McGarvey, ST., Hogan, J., Lapane, K. L., Bellinger, O., Acosta, L. P., ..
Friedman, JF.(2012).Treatment for Schistosoma japonicum, Reductiomeééstinal Parasite
Load, and Cognitive Test Score Impraovents in SchoeAged ChildrenPLoS Negl Trop Dis ®):
el634.

Friis, H., Mwaniki, D., Omondi B., Muniu, E., Thigo F., Ouma, J., ... Michaelsen, (2003).
Effects on haemoglobin of multhicronutrient supplementation and mtitelminth
chemotherapy: a randomized, controlled trial in ¥@m school childrenEuropean Journal of
Clinical Nutrition(57): 6.

Gelman, A. & Rubin, D.B. (1992). Inference fromriagive simulation using multiple sequences.

Statistical Science(4): 457511

291 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Gopaldas, T. (2005)mproved effect of school meals with micronutrienupplementation and
deworming.Food & Nutrition Bulletin 2§2:Suppl 2): Suppb.

Gulani, A., Nagpal, J., Osmond, C. & Sachdev, H.P2807). Effect of administration of intestinal

anthelmintic drugs on haemoglobin: a systematicevewfrandomised controlled trialBMJ
334(7603): 1095.

Hall, A. (2007).Micronutrient supplements for children after dewangn Lancet Infectious
Diseases (@): 297302.

Hall, A., Hewitt, G., Tuffrey, V., & Silva, N. (2008)A review and metanalysis of the impact of
intestinal worms on child growth antdutrition. Matern Child Nutr 4 Suppll: 118236.

Haque, R., Ahmed, T., Wahed, M., Mondal, D., Rahman& Albert, M.(2010).Low-dose beta
carotene supplementation and deworming improvemevitamin A and betaarotene
concentrations in mschool children of Bangieesh.Journal of Health, Population & Nutrition
28(3): 230-237.

Harder, A., Andrews, P& Thomas, H(1987). Praziquantel: mode of actiddiochem Soc Trans
15(1): 68-70.

Harhay M. O.,Horton,J., &Olliaro, P. L. (2010). Epidemiology and coaltof human
gastroirtestinal parasites in childreBxpert Rev Anti Infect Then(8): 219234.

Hedges, L. V. & Pigott T. D. (2001). The power tdgstical tests in metanalysisPsychological
Methods 6(3): 2022 17.

292 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Higgins, J. P. T& Green S.(2011). Cochrae Handbook for Systematic Reviews of Interventions
Verson 5.1.0 [updated March 201The Cochrane Collaboration.

Hombrados, J.G. and Waddington, H. (2012) Atoassess risk of bias in social experiments
and quasexperiments. Mimeo. Internationalitiative for Impact Evaluation, New Delhi.

Hotez, P J., Molyneux,D. H., Fenwick, A., Kumaresan, J., Sachs, S. EchSaJ. D., & Savioli, L.
(2007).Controlof Neglected Tropical Diseasddew England Journal of Medicine 380): 1018
1027.

Internatianal Initiative for Impact Evaluation (3ie), Campbkiternational Development Group
Risk of Bias tool, 2012. Available upon requestnir Campbell International Development review

group.

International Federation of Pharmaceutical Manufaets & Associations. (2012fEnding
neglected tropical diseaseSenevailnternational Federation of Pharmaceutical Manufaets &
AssociationsRetrieved Jan 6, 2016, frohttp://www.ifpma.org/uploads/ media/ IFPMKNTD-
NewLogoJUNEZ2.pdf

J-PAL Policy Bulletin. (2012)Deworming: a best buy for developme@ambridge, MA: Abdul
Latif Jameel Poverty Action Lab. Retrieved Jan 81&, from
http://www.povertyactionlab.org/ scaleps/schocbaseddeworming

Jamison, D. T., Breman, J.G., Measham, A.R., Ale\@., Claeson, MEvans, D.B., Jha, P., . ..
Musgrove, P(2006). Disease Control Priorities in Developingu@tries: 29 Ed. Washington:
World Bank.

Jansen, J.P., & Naci, H. (20133.network metaanalysis as valid as standard pairwise meta
analysis? It all depends dhe distribution of effect modifiers. BMMedicine, 11, 159.

Jia, T., Melville, S., Utzinger, J., King, C., & ZhoX. (2012).Soil-transmitted helminth reinfection
after drug treatment: a systematic review and reatalysisPLoS Negl Trop Dis ®): e1l62.

293 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Jinabhai, C. C., Taylor, M., Coutsoudis, A., CoolgdH. M., Tomkins, A. M., & Sullivan, K. R.
(2001).Arandomized controlled trial of the effect of ameéiminthic treatment and micronutrient
fortification on health status and school performawnfrural primary school childremAnnals of
Tropical Paediatrics 2): 319333.

Keiser, J. & Utzinger, J. (2008Efficacy of current drugs against seflansmitted helminth
infections: systematic Mew and metaanalysis.JAMA 29916): 193748

Keiser, J., Ingram, K. &Utzinger, J. (2011). Andiasitic drugs for paediatrics: systematic review,
formulations, pharmacokinetics, safety, efficacgamplications for controlParasitology
138(12): 162032.

King, C.,Dickman,K., & Tisch, D. (2005)Reassessment of the cost of chronic helmintic indec
a metaanalysis of disabilityrelated outcmes in endemic schistosomiadisincet 36%9470): 8.

Kristjansson, E., Robinson, V., Petticrew, M., Maciald, B., Krasevec, J., Janzen, L., ... Tugwell,
P.(2007). School feeding for improving the physicabapsychosocial hedth of disadvantaged
studentsCochraneDatabase of Systematic Reviews, 1.

Lacey, E. (1990)Mode of action of benzimidazoleBarastol Today §4): 112115.

Liabsuetrakul, T., Chaikongkeit, Korviwattanagarn, S., Petrueng, C., Chaiya,

S., HanvattanakulC, ... BuadungA. (2009).Epidemiology and the effect of treatment of soil
transmitted helminthiasis in pregmnawomen in southern Thailan8autheast Asian J Trop Med
Public Health 4@2): 211222.

Loudon K, Zwarenstein M, Sullivan F, Donnan P, Temk S. (2013) Making clinical trials more
relevant: improving and validating the PRECIS tfwwlmatching trial design decisions to trial
purposeTrials 14:115.

294 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


http://www.ncbi.nlm.nih.gov/pubmed/18430913
http://www.ncbi.nlm.nih.gov/pubmed/18430913
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanvattanakul%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19323004
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buadung%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19323004

McEwan, P. J. (2015). Improving learning in primaichools of developing countries: a meta
analysis of randomized experimenieview of Educational Research(8% 353394.

Nga, T.T., Winichagoon, P Dijkhuizen, M., Khan, N., Wasantwisut, E., Furr, & Wieringa, F.
(2009).Multi-micronutrientfortified biscuits decreased prevalence of anenmia improved
micronutrient status and effectiveness of dewornmimgural Viethamese school childredournal
of Nutrition 1395): 10131021.

Puhan MA, Schiunemann HJ, Murad MH, Li T, Brignardello-Petersen R, Singh JA|X&&se
Guyatt GH; GRADE Working Group. BMJ. 2014 Sep 24,;349:95630.

Salanti, G., Higgins, J.P., Ades, A. & loannidls(2008).Evaluation ohetworks of randomized
trials. Stat Methods Med Res (3): 279301.

Sampson, M., McGowan, J., Cogo, E., Grimshaw, bh#t, D., & Lefebvre, C. (2009). An
evidencebased practice guideline for the peer review oftelnic search strategiedournal of
Clinical Epidemiology62(9):944-52.

Sampson, M., McGowan, J., Lefebvre, C., Moher,&Grimshaw, J(2008).PRESS: peer review
of electronic search strategie®ttawa:Canadian Agency ddrugs and Technology for Health.

Schur, N., Hurlimann, E., Garba, A., Traore, M.,iN®., Ratard, R., ... Vounatsou,([R011).
Geostatistical moddbased estimates of Schistosomiasis prevalence ammaigduals ajed <=
20 years in West AfricdPLoS Neglected Tropical Diseas&®): e1194.

doi: 10.1371/ journal.pntd.0001194

295 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Scottish Intercollegite Guidelines NetworK2015).Critical Appraisal: Notes and Checklists
Edinburgh: Healthcare Improvement Scotland. Rewieyan 7, 2016, from
http://www.sign.ac.uk/ methodology/ checklists.html

Sianesi, B& ReenenJ. (2003)The returrs to educationMacroeconomicslournal of Economic
Surveys 1(2): 157200.

Smith, J. L& Brooker, S. (2010)Impact of hookworm infection and deworming on an&em
non-pregnant populations: a systetitareview.Tropical Medicine & International Health 1%):
776-795.

Smith, PG; Morrow, RH; Ross, DA (2015) Field TriamisHealth Interventions: A Toolbox. OUP
Oxford, Oxford, UK, p. 479.

Spiegelhalter, D.ThomasA., Best, N., &Lunn, D. (2008 WinBUGS user manual: Version 1.4.

Cambridge: Institug of Public Heldh, MRC Biostatistics UnitRetrieved Jan 6, 2016 from,
http://www.mrcbsu.cam.ac.uk/wggontent/uploads/ manuall4.pdf

Sterne JAC, Higgins JPT, Reeves BC on behalf ottiéneelopment group for ROBINE (2016).A
tool for assessing Risk Of Bias In Noandomized Studies dhterventions, VersiorT.

Stothard, J., Souskigueiredo, J., Betson, M., Green, H., Seto, E.,Montresor, A(2011).
Closing the praziquantel treatment gap: new steppidemiological monitoring and control of
schistosomiasisi African infarts and preschoedged childrenParasitology 13812): 15931606.

Sufiyan, M., Sabitu, K., &Mande, A. (201Bvaluation of the effectiveness of deworming and
participatory hygiene education strategy in cornlinglanemia among children ady&-15 years in
Gadagau community, Giwa LGA, Kaduna, Nigeanals of African Medicine 10): 6-12.

Tanumihardjo, S. A& Permaesih, D(2004).Vitamin A status and hemoglobin concentrations
are improved in Indonesian children with vitamArand deworning interventionsEuropean
Journal of Clinical Nutrition 589): 12231230.

296 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Taylor-Robinson, DC., JonesA.P., & Garner, P(2007).Deworming drugs for treating seil
transmitted intestinal worms in children: effectsgrowth and school performandeoctrane
Database of Systematic Reviewls,

Taylor-Robinson, D. C., Maayan, N., Soarégiser, K., Donegan, S& Garner, P(2012).
Deworming drugs for soilransmitted intestinal worms in children: effects mutritional
indicators, haemglobin and schoolgrformanceCochrane Database Syst Rev, 7

Taylor-Robinson, D. C., Maayan, N., Soarégiser, K., Donegan, S& Garner, P(2015)
Deworming drugs for soilransmitted intestinal worms in children: effects mutritional
indicators, haemglobin and schdgerformanceCochrane Database Syst Rev, 7.

Taylor, M., Jinabhai, C. C., Couper, |., Kleinschtil., & Jogessar, V.B. (200IJhe effect of

different anthelmintic treatment regimens combiméth iron supplementation on the nutritional

status of schdohildren in KwaZuluNatal, South Africaa randomized controlled trial.
Transactions of the Royal Society of Tropical Madécand Hygieng5): 5.

Tugwell, P.,Petticrew M., Robinson, V., Kristjansson, E., & Maxwell, 2§06).Cochrane and
Campbell Cdaborations, and health equityancet 3679517): 11281130.

Turner, R. M., Davey, J., Clarke, M. J., Thomps8nG., Higgins, J. P. T. (2012). Predicting the
extent of heterogeneity in metmalysis, using empirical data from the Cochrantabase of
Systematic Reviewdnternational Journal of Epidemiolod¢1): 818827.

Turner, H.C., Truscott, J.E., Fleming, F.M, Hollsworth, T.D., Brooker, S.J. &Anderson, R.M.
(2016). Costeffectiveness of scaling up mass drug administrafos the control of sdi
transmitted helminths: a comparison of cost funttémd constant costs analyséhe Lancet
Infectious Diseases [8): 838-846.

297 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Ukoumunne O. C., Gulliford, M. C., Chinn, S.,Sterne J. A, Burney, P. G. (1999).Method for
evaluating areavide and organisaticihased interventions in health and healtihec a systematic
review.Health Technology Assessmelf5)33 iii-92.

Utzinger, J. &eiser, J. (2004)Schistosomiasis and sdlansmitted helminthiasis: common
drugs for treatment and contrdxpert Opin Pharmacother(3): 22.

Vercruysse, J., Behnké,M., Albonico, M., Ame, S.M., Anegbault, C., Beting J ., . . . Levecke, B.
(2011).Assessment of the anthelmintic efficacy of alberdain school children in seven
countries where scilransmitted helminths are endemRL0oS Negl Trop Dis(3): e948.

Welton, N. J., Cooper, N.J., &Ades, A. 008).Mixed treatment comparison with multiple
outcomes reported inconsistently across trialsluatégon of antivirals fottreatment of influenza
A and B.Stat Med 2{27): 56205639.

White, H. (2011). An intoduction to the use of randomized control trimevaluate development
interventionslnternational Initiative for Impact EvaluatioWworking Paper 9.

Wilson DB, TannetSmith E, Mavridis D (2016). Campbell Methods Poli¢gte on Network
Meta-Analysis (\ersion 1.0, updated September 2015). Oslo: The @athGollaboration.

World Health Organization. (2004} he Global Burden of Disease: Upda&&eneva: World
Health OrganizationRetrieved Jan 6, 2016, from
http://www.who.int/ healthinfo/ global_burden_e@mse/ 2004 _report_update/en/

World Health Organizatio2005).Deworming for health and development: report of thied
global meeting of the partners for parasite contit@enevaWorld Health Organization.
Retrieved Jan 6, 2016, frohttps://extranet.wh.int/iris/restricted/handle/ 10665/69005

298 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


http://www.ncbi.nlm.nih.gov/pubmed/?term=Gulliford%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=10982317
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chinn%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10982317
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sterne%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=10982317
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burney%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=10982317

World Health Organizatio2006).Preventive chemotherapy in human helminthiasis.
Coordinated use of anthelminthic drugs in contndérventions: a manual for health
professionals and programme manag@esnevaWorld Health Organization (WHORetrieved
Jan 6, 2016, from

http://www.who.int/ neglected_diseases/preventiveermbtherapy/pct_manual/en/

World Health Organization (2007Action Against Worms: Issue Geneva: World Health
Organization. Retrieved Jan 6) 16, from
http://www.who.int/ neglected _diseases/preventiveerabtherapy/ Newsletter9.pdf

World Health Organizatiof2011).Helminthcontrol in schoclage children:A guide for
managers of control programm.ednd Ed. Geneva: World Health Organizati®etrieved Jan 6,
2016, fromhttp://apps.who.int/iris/handle/ 10665/44671

Yip, R. (2001). Iron Deficiency and Anemia. In RerBba & M. Bloem (Eds.Nutrition and
Health in Developing Countrigpp. 327342). New York: Humana Press.

10.2EXCLUDED STUDIES

Note: indented references are companion papers of the sadg s

Adams EJ, Stephenson LS, Latham MC, Kinoti SN (3992hysical activity and growth of Kenyan
school children with hookworm, Trichuris trichiuaand Ascaris lumbricoides infections are
improved aftetreatment with albendazolé.Nutr,; 124(8):1199-206.

Anto, F., Asoala, V., Anyorigiya, T., Oduro, A., Adk, M., Akweongo, P., ... Hodgson, A. (2011).
Simultaneous administration of praziquantel, ivectireand albendazole, in a community in
rural northern Ghana endemic for schistosomiasishocerciasis and lymphatic filariasis.
Tropical Medicine and International Health, (), 11121119.

Araujo, R. L., Araujo, M. B., Machado, R. D., Braga A., Leite, B. V., &Oliveira, J. R. (1987).
Evaluation da program to overcome vitamin Aand iron defiagés in areas of poverty in Minas

299 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Gerais, Brazil. [Research Support, NohnS. Gov't].Archivos Latinoam ericanos de Nutricion,
37(1), 9-22.

Azomahou, T., Diallo, F., & Raymond, W. (2014). Tha@ mony of pograms package : quasi
experimental evidence on deworming and canteemvetdgions in rural Senegal (working paper).
Retrieved Dec 17, 2015, from UNMERIT working paper series, available at:

https:/ lwww.econbiz.de/Record/tHearmonyof-programspackagequasiexperimentavidenceon-deworming

and-canteernterventionsin-ruratsenegabhzomahotth%C3%A90phile/10010379338

Beasley, N. M., Tomkins, A. M., Hall, A., Kihamig&, M., Lorri, W., Nduma, B., . .. Bundy, D. A.
(1999). The impact of population level dewormingthie haemoglobin levels of schoolchildren in
Tanga, Tanzanidl.ropical medicine &international health : TM & I1H(11), 744750.

Belkind-Valdovinos, U., BelkindGerson, J., Sanchdzancia, D., EspinozRuiz, M. M., &
LazcanePonce, E. (2004). [Nitazoxanids.albendazole against intestinal parasites in a gingl
dose andor three days]. [Clinical Trial Comparative StuBgandomisd Controlled Trial].Salud
Publica de Mexico, 4@ ), 333340.

Bhargava, A., Jukes, M., Lambo, J., Kihamia, C. Muri, W., Nokes, C., ... Bundy, D. (2003).

Anthelmintic treatment improves tthemoglobin and serum ferritin concentrations of Zamian
schoolchildren.[Erratum appears in Food Nutr B2006 Jun;27(2):186; PMID: 1678698%o0d
& Nutrition Bulletin, 244), 332342.

Bhutta, Z., Klemm, R., Shahid, F., Rizvi, A., Rah H., & Chrigian, P. (2009). Treatment response
to iron and folic acid alone is the same as withltiwitamins and/or anthelminthics in severely
anemic 6 to 24-month-old children. Randomisd Controlled Trial Research Support, NonS.
Gov't]. Journal of Nutrition, 39(8), 15681574.

Biggelaar, A. H., Rodrigues, L. C., Ree, R., Zee5.J Hoeksm«ruize, Y. C., Souverijn, J. H., . ..
Yazdanbakhsh, M. (2004). LoAgrm treatment of intestinal helminths increasesemskintest
reactivity in Gabonese schoolchildréefhe Journal of infectious diseas€s), 892900.

Boivin, M. J., Giordani, B., Ndanga, K., Maky, M..MManzeki, K. M., Ngunu, N., & Muamba, K.
(1993). Effects of treatment for intestinal parasiand malaria on the cognitive abilities of
schoolchildrenin Zaire, Africa. [Research Support, NdhS. Gov't Research Support, U.S. Gov't,
Non-P.H.S.].Health Psychology, 13), 220-226.

Bradfield, R. B., Jensen, M. V., Gonzales, L., & Gasar, C. (1968). Effect of lovevel iron and
vitamin supplementation oatropical anemiaAmer, J. Clin.Nutr. 2(1), 5767.

Cooper, P. J., Chico, M. E., Vaca, M. G., Moncajol.., Bland, J. M., Mafla, E., . . . Griffin, G..E
(2006). Effect of albendazole treatments on thesplence of atopy in children living in

300 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


http://www.econbiz.de/Record/the-harmony-of-programs-package-quasiexperimental-evidence-on-deworming-and-canteen-interventions-in-rural-senegal-azomahou-th%C3%A9ophile/10010379338
http://www.econbiz.de/Record/the-harmony-of-programs-package-quasiexperimental-evidence-on-deworming-and-canteen-interventions-in-rural-senegal-azomahou-th%C3%A9ophile/10010379338

communties endemic for geohelminth parasites: a clustardomised trialLancet,(9522), 1598
1603.

Cowden, J., &Hotez, P. (2000). Mebendazole an@mdlazole treatment of geohelminth
infections in children and pregnant womé@&ediatric Infectious Disease Jomal, 197), 659660.

Diouf, S., Diagne, I., Moreira, C., Signate, SHY, Faye, O., Ndiaye, O., ... Fall, M. (2002).
[Integrated treatment of iron deficiency, vitamirdAaficiency and intestinal parasitic diseases:
impact on Senegalese children'sgtb]. [Comparative Study Letterpfrchives de Pediatrie,(3),
102-103.

Evans 1986: Evans J, Martin J, Masdiaylor CGN. The effect of periodic deworming with
pyrantel pamoate on the growth and nutritionalss$adf preschool children in northern
Bangladesh [Monograph No. 3]. London: Save the Childrem&,1986

Fernando, M. A, Balasuriya, & Somaratne. (198 3jeé of ascaris lumbricoides infestation on
growth of childrenIndian pediatrics, 2010), 721731.

Forrester, J. E., Bailar, J. C., Esrey, S. A., J0&éV., Castillejos, B. T., &Ocampo, G. (1998).
Randomised trial of albendazole and pyrantel in gymmless trichuriasis in childrehancet,
(9134), 11031108.

Friis, H., Mwaniki, D., Omondi, B., Muniu, E., Thig'o, F., Ouma, J., ... Michaelsen, K. F.
(2003).Effects on haemoglobin of muithicronutrient supplementation and mtitélminth
chemotherapy: eandomiséd, controlled trial in Kenyan school childreBuropean journal of
clinical nutrition, (4), 573579.

Gilgen, D. D., Masci€Taylor,C. G., &Rosetta, L. L. (2001)ntestinal helminth infections,
anaemia and labour productivity of female tea prskin BangladesH.ropical medicine &
international health : TM &IH(6), 449457.

Gopaldas, T., Raghavan, R., &Kanani, S. (198Bjtritional impact of antparasitic drugs,
prophylactic vitamin A and irosfolic acid on underprivileged school girls in IndMutrition
Research, @), 831844. doi: 10.1016/s0273317(83)800360

Hadju, V., Stephenson, L. S., Abadi, K., MohammiddQ., Bowman, D. D., & Parker, R. S. (1996).

Improvements in appetite and growth in helmintliected schoolboys three and seven weeks
after a single dose of pyrantel pamodarasitology, 497504.

Hathirat, P., Valyasevi, A., Kotchabhakdi, N. Jgjongwasinkul, N., & Pollitt, E. (1992). Effects
of an iron supplementation trial on the Fe statliBhmi schoolchildren. [Clinical Trial
Randomisd Controlled Trial Research Support, NohS. Gov't Research Support, U.S. Gov't,
Non-P.H.S.].British Journal of Nutrition, 681), 245252.

301 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Jalal, F., Nesheim, M. C., Agus, Z., Sanjur, DHé&bicht, J. P. (1998). Serum retinol
concentrations in children are affected by foodrees of betecarotene, fat intake, and
anthelmintic drug treatmenthe American journal of clinical nutrition(3), 623629.

Kamble, S. V., Dhumale, G. B., Goyal, R. C., & GlkedY. (2011). Iron supplementation and
deworming among anaemic adolescent girls of a \eadiié! school in a rural area of india: An
interventional studyAustralasian Medial Journal, 49), 5085009.

Karyadi, E., Gross, R., Sastroamidjojo, S., Dill@n, Richards, A. L., & Sutanto, I. (1996).
Anthelminthic treatment raises plasma iron levals #oes not decrease the acptease response
in Jakarta school childreThe Soulteast Asian journal of tropical medicine and pubiigalth,

(4), 742753.

Krubwa, F., Gatti, F., & Lonti, M. (1974Quarterly administration of mebendazole to suburban
school childrenMedtrop,(5), 679687.

Kvalsvig, J. D., Cooppan, R. M., &Connollg, J. (1991). The effects of parasite infections on
cognitive processes in children. [Research Suppwot-U.S. Gov't].Annals of Tropical Medicine
& Parasitology, 8%5), 551568.

Latham, M. C., Stephenson, L. S., Kurz, K. M., & Kin S. N. (1990). Metfonate or praziguantel
treatment improves physical fitness and appetitéesfyan schoolboys with Schistosoma
haematobium and hookworm infectiomen erican Journal of Tropical Medicine and Hygiene,
43(2), 170-179.

Lynch, N. R., Hagel, I., Perez, M., Prisco, M. Coplez, R., & Alvarez, N. (1993). Effect of
anthelmintic treatment on the allergic reactivifychildren in a tropical slumThe Journal of
allergy and clinical immunology3), 404411.

Marinho, H. A, Shrimpton, R., Giugliano, R., & Buai, R. C. (1991). Influence of enteral parasites
on the blood vitamin Alevels in preschool childrerally supplemented with retinol and/or zinc.
European journal of clinical nutrition, 481), 539544.

Mwaniki, D., Omondi, B., Muniu, E., Thiong'o, F.ua,J., Magnussen, P., . .. Friis, H. (2002).
Effects on serum retinol of multhicronutrient supplementation and metitelminth
chemotherapy: a randomised, controlled trial in ¥@m school childrenEuropean journal of
clinical nutrition, (7), 666673.

Pdupi, L., Schultink, W., Achadi, E., & Gross, R9Q7). Effective community intervention to
improve hemoglobin status in preschoolers receigngeweekly iron supplementatiohe
American journal of clinical nutrition(4), 10571061.

302 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Pollitt, E., Wayne, W., PereEscamilla, R., Latham, M., Stephenson, L. (1991uble blind
clinical trial on the effects of helminth infectiam cognition FASEB Journab: A1081.

Rohner, F., Zimmermann, M. B., Amon, R. J., VoumatsP., Tschannen, A. B., N'Goran, E. K., . ..

Hurrell, R. F. (2010). In aandomise controlled trial of iron fortification, anthelmiic
treatment, and intermittent preventive treatmenmafaria for anemia control in Ivorian
children, only anthelmintic treatment shows modassit efit. Randomisal Controlled Trial
Research Support, Ned.S. Gov't].Journal of Nutrition, 1403), 635641.Steinmann, P., Zhou,
X.N., Du, Z. W., Jiang, J. Y., Xiao, S. H., Wu, X, Utzinger, J. (2008)Iribendimidine and
albendazole for treating seitansmited helminths, Strongyloides stercoralis and Taspia.:
openlabelrandomisé trial. PLoS neglected tropical diseasé)), e322.

Stephenson, L. S., Crompton, D. W. T., & Latham ,®1(1980). Relationships between Ascaris
infection and growth of malnaished preschool children in Kenyam erican Journal of Clinical
Nutrition, 335), 11651172.

Sufiyan, M., Sabitu, K., &MMande, A. (201Bvaluation of the effectiveness of deworming and
participatory hygiene education strategy in coninglanemia amog children aged 45 years in
Gadagau community, Giwa LGA, Kaduna, Nigedanals of African Medicine, 1Q), 6-12.

Tanumihardjo, S. A., Permaesih, D., Muherdiyantgsin, n., Rustan, E., Rusmil, K., Fatah, A. C,,
... 0QOlson, J. A. (1996). Vitamin Aatus of Indonesian children infected with Ascatimbricoides
after dosing with vitamin Asupplements and alberala. The Journal of nutrition(2), 45:457.

Tanumihardjo, S. A., Permaesih, D., & Muhilal, 8004). Vitamin A status and hemoglobin
concentrations are improved in Indonesian children wittamin A and deworming interventions.
European journal of clinical nutrition(9), 12231230.

Thein-Hlaing, n., Than€Toe, n., ThanSaw, n., MyatLay-Kyin, n., & Myint-Lwin, n. (1991). A
controlled chemtherapeutic intervention trial on the relationsbigtween Ascaris lumbricoides
infection and malnutrition in childreMransactions of the Royal Society of Tropical M atéc
and Hygiene(4), 523528.

Tripathi, S., Idris, M. Z., & Masood, J. (2004).f&dt of deworming on response of irefolic acid
supplementation among adolescent school girlsekrww.Indian Journal of Com munity
Medicine,(4), 197.

Uscategui, R. M., Correa, A. M., & Carmoifnseca, J. (2009). [Changes in retinol, hemoglobin
and feritin concentrations in Colombian children with tada]. [Comparative Study Multicenter
StudyRandomisd Controlled Trial Research Support, NonS. Gov't].Biomedica, 292), 270

281.

303 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Wright, V. J., Ame, S. M., Haji, H. S., Weir, R.,E50odman, D., Pritchard, D. I., . . . Bickle, Q. D
(2009). Early exposure of infants to Gl nematodeahuices Th2 dominant immune responses
which are unaffected by periodic anthelminthic treant.PLoS neglected tropical diseas€s),
e433.

Yang, L., Wu, Q., Li, X., XuH., Nong, C., Nong, L., &Gan, Y. (2003). Study tre control effect
of intestinal helminth infection among pupils anddualle school students in Guang&hinese
Journal of Parasitic Disease Control, (1§, 32-34.

10.30ONGOING STUDIES:

Snider, C., Alam, M., Mondal, D., Petri, W. A, &&diue, R. (2009). Relative effectiveness of two
antihelminthic regimens to control sdalansmitted helminth infections among psehool aged
children in BangladestiAmerican Journal of Tropical Medicine and HygiedgO0.

Satoto SH, Hendratno S, Rafilluddin Z, MogensenH\dJl A, et al (2003) Partnership for child
development: an international programme to imprihnvehealth of schoedge children by school
based health services including deworming. In: Cpoom DWT, Montesor A, Nesheim MC,
Savoli L, editors. Controlling disease due to helthiinfections. Geneva: World Health
Organization. pp. 9397.

Stoltzfus R. Effects of intestinal helminth infectionsémrly childhood on immune response,
inflammation and malnuttion. Clinical trials.gov ISRCTN83999447.

10.4INCLUDED STUDIES

Note: Indented references are companion papers ofdheesstudy

Alderman, H., Kondd.ule, J., Sebuliba, I., Bundy, D., &Hall, A. (20D&ffect on weight gain of
routinely giving albendazole foreschool children during child health days in Udancluster
randomised controlled triaBMJ (Clinical research ed,X7559), 122.

304 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Awasthi, S., & Pande, V. K. (2001$ix-monthly deworming in infants to study effects on growth.

Indian journal of pedatrics, (9), 823827.

Awasthi, S., Pande, V. K., & Fletcher, R. H. (200Bjfectiveness and cosiffectiveness of
albendazole in improving nutritional status of gg&hool children in urban slumkidian
pediatrics (1), 1929.

Awasthi, S., Peto, R., Pande, V. K., Fletcher, R.Rkad, S., &Bundy, D. A. P. (2008). Effects of
deworming on malnourished preschool children initn@dn openlabelled, clusterandomise
trial. PLoS neglected tropical disease$4p

Awasthi, S., Peto, R., Read, S., Clark, S., Pavde! Bundy, D. (2013). Vitamin A
supplementation eversix months with retinol in 1 million prechool children in north India:
DEVTA, a clustefrandomised trialLancet, 38(9876), 14691477. doi: 10.1016/s0140
6736(12)621254

Awasthi, S., Peto, R., Read, S., Richards, S. dnd®, V., &Bundy, D. (2013). Population
deworming evergix months with albendazole in 1 million psehool children in north India:
DEVTA, a clustefrandomised trialLancet, 38(9876), 14781486. doi: 10.1016/s0140
6736(12)621266

Beach, M. J., Streit, T. G., Addiss, D. G., Prosg&., Roberts, J. M., &Lammie, P. J. (1999).
Assessment of combined ivermectin and albendaznsléréatment of intestinal helminth and
Wuchereria bancrofti infections in Haitian schodldnen.The American journal of tropical
medicine and hygien€3), 479486.

Bell, R. M., Daly, J., Kanengoni, E., &Jones, J(1ID73). The effects of endemic schistosomiasis
and of hycanthone on the mental ability of Africeehool childrenTransactionof the Royal
Society of Tropical Medicine & Hygiene, &}, 694701.

Bhoite, R. M., &lyer, U. M. (2012a). Effect of demmingvs.iron-folic acid supplementation plus
deworming on growth, hemoglobin level, and physigatk capacity of schoolchildremndian
pediatrics, 498), 659661.

Bhoite, R. M., &lyer, U. M. (2012b). Sustainablieet of weekly iron Folic Acid
Supplementation on growth and haemoglobin statisslbol childrenCurrent Pediatric
Research, 1@, 7782.

Bobonis, G. J., Miguel, E&Puri-Sharma, C. (2006). Anemia and School Participatian.rnal of
Human Resources, X(4), 692721. doi: 10.3368/jhr.XL1.4.692

305 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Donnen, P., Brasseur, D., Dramaix, M., VertongenZihindula, M., Muhamiriza, M., & Hennart,
P. (1998)Vitamin A suppémentation but not deworming improves growth of moalrished
preschool children in eastern Zaidmurnal of Nutrition, 1288), 13201327.

Dossa, R. A., Ategbo, E. A, Koning, F. L., Radij,M., &Hautvast, J. G. (2001). Impact of iron
supplementation and deworming on growth performangaeschool Beninese children.
European journal of clinical nutrition(4), 223228.

Ebenezer, R., Gunawardena, K., Kumarendran, B.,[Rasiwaran, A., Jukes, M. C., Drake, L. J., &
de Silva, N. (2013)Clusterrandomisd trial of the impact of schodlased deworming and iron
supplementation on the cognitive abilities of sclebhddren in Sri Lanka's plantation sectdmop
Med Int Health, 188), 942951. doi: 10.1111/tmi.12128

Fox, L. M., Furness, B. W., Haser, J. K., Desire,Brissau, J. M., Milord, M. D., ... Beach, M. J
(2005). Tolerance and efficacy of combined diethyltamazine and albendazole for treatment of
Wuchereria bancrofti and intestinal helminth infeats in Haitian childrenThe American

journal of tropical medicine and hygien@), 115121.

Garg, R., Lee, L. A,, Beach, M. J., Wamae, C. NapRakrishnan, U., & Deming, M. S. (2002).
Evaluation of the Integrated Management of Childéhdliness guidelines for treatment of
intestinal helminth infectiomamong sick children aged®fyears in western Kenyd@ransactions
of the Royal Society of Tropical Medicine and Hywge(5) 543548.

Gateff, C., Lemarinier, G., & Labusquiere, R. (19./Rystematic anthelmintic treatment with
thiabendazole in AfricaschoolchildrenAnnales de la Societe Belge de Medecine Tropicale,
52(2), 103112.

Goto, R., Masci€Taylor, C. G. N., &Lunn, P. G. (2009)mpact of antiGiardia and anthelminthic
treatment on infant growth and intestinal permegpih rural Bangladesh: a randomised double
blind controlled studyTransactions of the Royal Society of Tropical Medécand Hygieng
103(5), 520529.

Greenberg, B. L., Gilman, R. H., Shapiro, H., Gimd. B., Mondal, G., Maksud, M., . ..
Chowdhury, J. (1981). Single dop@erazine therapy for Ascaris lumbricoides: an wetessful
method of promoting growtiLhe American journal of clinical nutrition(11), 25082516.

Gupta, M., Arora, K. L., Mithal, S., & Tandon, B. \1977). Effect of periodic deworming on
nutritionalstatus of ascarimmfested preschool children receiving supplemenfaog.Lancet
(8029), 108110.

Gupta, M. C., & Urrutia, J. J. (198 Zifect of periodic antiascaris and antigiardia treant on
nutritional status of preschool childredm erican Journal of Clinical Nutrition, 38), 79-86.

306 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Hadju, V., Satriono, n., Abadi, K., & Stephenson 3. (1997). Relationships between soil
transmitted helminthiases and growth in urban skamoolchildren in Ujung Pandang,
Indonesialnternational journal of fod sciences and nutritigr{2), 8593.

Hall, A., Hanh, T., Farley, K., Quynh, T., & Valda; F. (2006). An evaluation of the impact of a
school nutrition program in VietnanRPublic Health Nutrition: 1@§8), 819826. (Fulltext received
from Dr. Bundy)

Jinabhai, C. C., Taylor, M., Coutsoudis, A., Coovadia M., Tomkins, A. M., & Sullivan, K. R.
(2001a). Epidemiology of helminth infections: imgdtions for parasite control programmes, a
South African perspectiv®ublic health nutrition (6), 12111219.

Jinabhai, C. C., Taylor, M., Coutsoudis, A., Coolad. M., Tomkins, A. M., & Sullivan, K.
R. (2001b). Aandomisd controlled trial of the effect of antihelminthikecatment and
micronutrient fortification on health status andieol performance of rad primary school
children.Annals of tropical paediatricd4), 319333.

Joseph SA, Casapia M, Montresor A, Rahme E, Wardv&rquis GSet al (2015) The Effect of
Deworming onGrowth in OneYear-Old Children Living in a SoilTransmitted HelminthEndenic
Area of Peru: Randomisd ControlledTrial. PLoS Negl Trop Dis 9(10): e0004020.

Serene A. Joseph, Martin Casapia, Fabiola Lazkihem Rahme, Lidsky Pezo, Brittany
Blouin, Theresa W. Gyorkos, The effect of dewormargearly childhood development Peru: A
randomise controlled trialSSM- Population Health(1), December 2015, 339.

Kaba, A. S., Luvwezo, M., Nzuzi, K., & Thienpont, 1978).Periodic anthelmintic treatment of
schoolchildren in ZairdFrench] Le Traitement Anthelminthique Perigde D'enfants D'age
Scolaire Au ZaireAnnales de la Societe Belge de Medecine Tropi&sEg), 241249.

Kloetzel, K., Merluzzi Filho, T. J., & Kloetzel, D. (82).Ascaris and malnutrition in a group of
Brazilian children a follow-up studyJournal d tropical pediatrics (1), 4143.

Koroma, M. M., Williams, R. A., de la Haye R, R.,KRodges, M. (1996)ffects of albendazole on
growth of primary school children and the prevaleand intensity of soifransmitted helminths
in Sierra Leone. [Letterllournal of Tropical pediatrics, 48), 371372.

Kruger, M., Badenhorst, C. J., Mansvelt, E. P.lGuybscher, J. A, &Benadé, A. J. S. (1996).

Effects of iron fortification in a school feedingleeme and anthelmintic therapy on the iron status

and growh of six to eightyearold schoolchildren. Food and Nutrition Bulletin (1), 1:21.

307 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Lai, K. P., Kaur, H., Mathias, R. G., & OWang, C. K. (1995)Ascaris and Trichuris do not
contribute to growth retardation in primary schoblldren.The Southeast#an journal of
tropical medicine and public healtlf2), 322328.

Le Huong, T., Brouwer, I. D., Nguyen, K. C., Bureyda, & Kok, F. J. (2007). The effect of iron
fortification and deworming on anaemia and iron status of Viethame&®ealichildren.
[Randomisal Controlled Trial Research Support, NonS. Gov't].Br J Nutr, 975), 955962. doi:
10.1017/S0007114507659029

Linnemayr, S., & Alderman, H. (2008). Aimost RandoBvaluating a Largé&caleRandomisd
Nutrition Program in the Presence of Crossover. @$38).

Makamu, F., Azam, M & Kazianga H. (2016Returns to controlling a neglected tropical disease
Schistosomiasis control program and education cueoin Nigeria. Available at:
https://www.aeaweb.org/aea/2016conference/program/retrieapdfid=1185, Accessed March 3, 2016.

Michaelsen, K. F. (1985). Hookworm infection in Kmmeng District, Botswana. A prevalence
survey and a controlled treatment triatansactions of the Royal Society of Tropical Medicine
and Hygiene, 7&), 848851. doi: 10.1016/0035203(85)90136L

Miguel, E. (2003). Worms: Identifying Impacts on txhtion and health in the Presence of
Treatment Externalities.

Miguel, E. &Kremer, M. (P04). Worms: Identifying Impacts on Education andatth in
the Presence of Treatment ExternalitiEsonometrica, 7¢l): 159-217.

Baird, S., Hicks, J., Kremer, M Miguel, E. (201}). Worms at Work: Longun Impacts of Child
Health GainsAvailable at:

http://cega.berkeley.edu/assets/cega_research_psofsd Worms_at_ Work-_
_Long_Run_Impacts_on_Child_Health_Gains.pdf., AseglsMarch 18, 2016

Baird, S., Hicks, J., Kremer, M. & Miguel, E. (2018Vorms at Work: Longun Impacts of
Child Health GainswW arking Paper 2142 8http://www.nber.org/papers/w21428

Baird, S., Hicks, J., Kremer, M., & Miguel, E. (280)1Worms at Work: Longun Impacts of a
Child Health Investmen{Paper accepted for publicationtaie Quarterly Journal of Economics,
full-text received from authors).

Ozier, O. Exploiting Externalities to Estimate theng-Term Effects of Early Childhood
Deworming. Development Research Group. The WorldlB&015. Available at:
http://economics.ozier.com/owen/papers/ozier _early deworming_ 2015pdfl Z&xcccessedviarch 3,2016.

308 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


https://www.aeaweb.org/aea/2016conference/program/retrieve.php?pdfid=1185
http://www.nber.org/papers/w21428
http://economics.ozier.com/owen/papers/ozier_early_deworming_20150417e.pdf

Ozier, O. Exploiting Externalities to Estimate theng-Term Effects of Early Childhad
Deworming. Development Research Group. The WorldiB20 5. Available at:
http://economics.ozier.com/owen/papers/ozier _early dewormin§0Z@Ze.pdf Accesseddctober 12,2016.

Aiken, A. M., Davey, C., Hargreaves, J. R. &HayRsJ. (2014). Reanalysis of health and
educational impacts of a schelohsed deworming program in western Kenya: Partidep
replication, 3ie Replication Paper 3, part 1. Wasgjton, OC: International Initiative for Impact
Evaluation (3ie)

Hicks, J. M., Kremer, M. & Miguel, E. (2014). Estating deworming school participation
impacts and externalities in Kenya: AComment okefiet al (2014), Original author response
to 3ie Replicaibn Paper 3, part 1. Washington, DC: Internatiomatiative for Impact Evaluation
(3ie)

Aiken, A.M., Davey, C., Hargreaves, J.R. & Hayes] R2015). Raanalysis of health and
educational impacts of a schelmhsed deworming programme in western Keraypure
replication.Int. J. Epidemiol 445): 157280.

Davey, C., Aiken, AM., Hayes, R.J. & Hargreave.J2015). Reanalysis of health and
educational impacts of a schelmhsed deworming programme in western Kenya: astieai
replication of a clugr quasirandomized steppededge trialint. J. Epidemiol 445): 158192.

Monse, B., Benzian, H., Naliponguit, E., Belizaria, 8chratz, A., &van Palenstein Helderman, W.

(2013). The Fit for School Health Outcome Studylongitudinal survey to asselssalth impacts
of an integrated school health programme in thdiftines.BMC public health, 13256. doi:
10.1186/14712458-13-256

Ndibazza, J., Drakeley, C., Brooker, S., Nkurunyir@i, Akurut, H., Kakande, M., . . . Elliott, A.
(2013). Identifyingchildhood malaria hotspots using maternal seroklgiesponses in Entebbe,
Uganda, an area of high malaria endemiditynerican Journal of Tropical Medicine and
Hygiene, 1)391.

Nga, T. T., Winichagoon, P., Dijkhuizen, M. A, KhaX. C., Wasantwisut, E., Furr, H., &
Wieringa, F. T. (2009). Multmicronutrientfortified biscuits decreased prevalence of anenmid a
improved micronutrient status and effectivenesdeforming in rural Viethamese school
children.The Journal of nutrition, 13%), 10131021.

Nga, T. T., Winichagoon, P., Dijkhuizen, M. A., KhaX. C., Wasantwisut, E., &Wieringa, F. T.
(2011). Decreased parasite load and improved cogndtutcomes caused by deworming and

consumption of multimicronutrient fortified biscuits in rural Vietname schoolchildrenAm J

Trop Med Hyg, 88), 333340. doi: 10.4269/ajtmh.2011.4M651

309 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


http://economics.ozier.com/owen/papers/ozier_early_deworming_20160727e.pdf

Olds, G. R., King, C., Hewlett, J., Glda, R., Wu, G., Ouma, JReeve, P. (1999). Doublelind
placebecontrolled study of concurrent administration diemdazole ang@raziquantel in
schoolchildren with schistosomiasis and geohelmsniihe Journal of infectious diseas€s),
996-1003.

Ostwald, R., Fitch, M., Arnhold, R., Shield, J.,lie, D., Kilner, J., &Kimber, R. (1984). The effec
of intestinal parasites on mnitional status in welhourished schoehge children in the highlands
of Papua New Guined&lutrition Reports International, 3®), 14091421.

Pust, R. E., Binns, C. W., Weinhold, D. W., & Mar{iJ. R. (1985). Palm oil and pyrantel as child
nutrition mass interventions in Papua New Guinea. [Compar&ivaly Research Support, Non
U.S. Gov't].Tropical & Geographical Medicine, 3TI), 210.

Reddy, V., Vijayaraghavan, K., &Mathur, K. K. (168 Effect of deworming and vitamin A
administration on serum vitamin Alevels in presgchchildren. [Clinical Trial Research Support,
Non-U.S. Gov't].Journal of Tropical pediatrics, 32), 196199.

Rousham, E. K., &Mascid@aylor, C. G. N. (1994). An nonth study of the effect of periodic
anthelmintic treatment othe growth and nutritional status of psehool children in Bangladesh.
Annals of human biology, 24), 315324. doi: 10.1080/03014469400003322

Northrop-Clewes, C. A., Rousham, E. K., Masdaylor, C. N., &Lunn, P. G. (2001).
Anthelmintic treatment ofural Bangladeshi children: effect on host physiglogrowth, and
biochemical statusThe American journal of clinical nutritign(1), 5360.

Rozelle 2015 (unpublished): Liu, C., Lu, L., Zhahg,Luo, R., Sylvia, S., Medina, A., . Zhu, T.
(2015).Effect of deworming on indices of health, cognitj@nd education among schoolchildren
in rural China: a clusterandomiséd controlled trial. (Unpublished paper; fulxt received from
Dr. Scott Rozelle.)

Shah, P. M., Junnarkar, A. R., Monteiro, D. DKBare, R. D. (1975). The effect of periodic
deworming on the nutritional status of preschoohoounity: A preliminary communication.
[Clinical Trial]. Indian pediatrics, 1210), 10151020.

Solon, F. S., Sarol, J. N., Jr., Bernardo, A. BSblon, J. AA., Mehansho, H., Sanchdzrmin, L.
E.,...Juhlin, K. D. (2003). Effect of a multgpmmicronutrientfortified fruit powder beverage on
the nutrition status, physical fitness, and cogritperformance of schoolchildren in the
Philippines. Randomisd Controlled Trial Research Support, NdhS. Gov't].Food & Nutrition
Bulletin, 244 Suppl), S129140.

Stephenson, L. S., Latham, M. C., Adams, E. J.pKirS. N., & Pertet, A. (1993a). Physical fitness,
growth and appetite of Kenyan school boys with kveorm, Trichuris trichiura and Ascaris

310 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



lumbricoides infections are improved four monthteafa single dose of albendazolde Journal
of nutrition, (6), 10361046.

Stephenson, L. S., Latham, M. C., Adams, E. J.pKirS. N., & Pertet, A. (1993b). Wght
gain of Kenyan school children infected with hookwng Trichuris trichiura and Ascaris
lumbricoides is improved following oneer twice-yearly treatment with albendazolehe Journal
of nutrition, (4), 656665.

Stephenson, L. S., Latham, M. C., Kukz,M., Kinoti, S. N., & Brigham, H. (1989). Treatméewith

a single dose of albendazole improves growth ofy@enschoolchildren with hookworm, Trichuris
trichiura, and Ascaris lumbricoides infectio@$he American journal of tropical medicine and
hygieneg (1), 7887.

Stoltzfus, R. J., Albonico, M., Tielsch, J. M., Chyaa H. M., & Savioli, L. (1997). Schodlased
deworming program yields small improvement in grbwt Zanzibari school children after one
year.The Journal of nutrition(11), 21872193.

Stoltzfus, R. J., Albonico, M., Chwaya, H. M., Tielscl. M., Schulze, K. J., & Savioli, L. (1998).
Effects of the Zanzibar scheblased deworming program on iron status of childem erican
Journal of Clinical Nutrition (1), 179186.

Stoltzfus, R. J, Kvalsvig, J. D., Chwaya, H. M., Montresor, AlpAnico, M., Tielsch,J. M., . ..
Pollitt, E. (2001). Effects of iron supplementatiand anthelmintic treatment on motor and
language development of preschool children in Zaarzidouble blind, placebaontrolled study.
BMJ (Clinical research ed,)7326), 13891393.

Stoltzfus, R. J., Chway, H. M., Montresor, A, Tigis J. M., Jape, J. K., Albonico, M., & Savioli, L.
(2004). Low dose daily iron supplementation imprei®n status and appetite but ragstemia,
whereas quarterly anthelminthic treatment improyesvth, appetite and anemia in Zanzibari
preschool childrenThe Journal of nutrition(2), 348356.

Sur, D., Saha, D. R., Manna, B., Rajendran, K. h&aBacharya, S. K. (2005). Periodic dewoing
with albendazole and its impact on growth statud diarrhoeal incidence among children in an
urban slum of IndiaTransactions of the Royal Society of Tropical Matkcand Hygieng(4),
261267.

Taylor, M., Jinabhai, C. C., Couper, |., Kleinschtil., & Jogessar, V. B. (2001). The effect of
different anthelmintic treatment regimens combiméth iron supplementation on the nutritional

311 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



status of schoolchildren in KwaZulNatal, South Africa: aandomised controlled trial.
Transactions of the Royal Society of Tropical M@tecand Hygieng(2), 211216.

Watkins, W. E., Cruz, J. R., & Pollitt, E. (199@he effects of deworming on indicators of school
performance in Guatemal@ransactions of the Royal Society of Tropical M@tkcand Hygieng
(2), 156-161.

Watkins, W. E., & Pollitt, E. (1996 Effect of removing Ascaris on the growth of Guatdama
schoolchildrenPediatrics (6 Pt 1), 874376.

Willett, W. C., Kilama, W. L., &Kihamia, C. M. (IB). Ascaris and growth ratesrandomised
trial of treatment. American journal of public health, (198,7-991.

Wiria, A. E., Hamid, F., Wammes, L. J., Kaisar, M. M., May, L., Prasetyani, M. A,, . ..
Yazdanbakhsh, M. (2013). The Effect of Thidenthly Albendazole Treatment on Malarial
Parasitemia agh Allergy: AHouseholdBased ClusteRandomisd, DoubleBlind, Placebe
Controlled Trial.PloS one, 83).

312 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



10.5STUDIES WHICH SCREENED FOR INFECTION, IN CLUDED IN
SENSITIVITY ANALYSES

Bleakley, H. (2007). Disease and development: evigefrom hookworm eradit@n in the
American Saoth.The Quarterly Journal of Economics, 1, 73-117.

Boivin, M. J., Giordani, B., Ndanga, K., Maky, M..MManzeki, K. M., Ngunu, N., & Muamba, K.
(1993). Effects of treatment for intestinal parasiand malaria on the cognitiabilities of
schoolchildren in Zaire, Africad ealth Psychology, 13), 220-226.

Grigorenko, E. L., Sternberg, R. J., Jukes, M.pA&lg K., Lambo, J., Ngorosho, D., ... Bundy, D.
A. (2006). Effects of antiparasitic treatment omdynically and statidy tested cognitive skills
over time.Journal of Applied Developmental Psychology, 299-526.

Hadidjaja, P., Bonang, E., Suyardi, M. A., Abid®,A., Ismid, I. S., & Margono, S. S. (1998). The
effect of intervention methods on nutritional staandcognitive function of primary school
children infected with Ascaris lumbricoideBhe American journal of tropical medicine and
hygiene(5), 791795.

Nokes, C., &Bundy, D. A. P. (1992). Trichuris thiara infection and mental development in
children [27]. Lancet, 3398791), 500.

Nokes, C., GranthanvicGregor, S. M., Sawyer, A. W., Cooper, E. S., &y, D. A. (1992).
Parasitic helminth infection and cognitive functionschool childrenProceedings. Biological
sciences / The Royal Socie{$319), 7781.

Nokes, C., GranthanvicGregor, S. M., Sawyer, A. W., Cooper, E. S., Ruin, B. A., &Bundy, D.
A. (1992). Moderate to heavy infections of Trichaitiichiura affect cognitive function in Jamaican
school childrenParasitology, 539-547.

Nokes, C., McGarvey, S. T., Shiue, L., Wu, G., Wu, Bundy, D. A, &0lds, G. R. (1999). Evidence
for an improvement in cognitive function followirigeatment of Schistosoma japonicum infection
in Chinese primary schoolchildremhe American journal of tropical medicine and hyge(4),
556-565.

Sarkar, N.R., Anwar, K.S., Biswas, K.B., &Mannanh.A. (2002). Effect of deworming on
nutritional status of Ascaris infected slum childref Dhaka, Bangladesindian Pediatrics, 39,
10211026.

313 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Simeon, D. T., GrantharMcGregor, S. M., Callender, J. E., &Wong, M. S. (199B)eatment of
Trichuris trichiura infections improves growth, dlpeg scores and school attendance in some
children.The Journal of nutrition(7), 18751883.

Simeon, D. T., GranthafMcGregor, S. M., &/ong, M. S. (1995). Trichuris trichiura infectioma
cognition in children: results ofrmndomisd clinical trial. Parasitology, 457464.

Stephenson, L. S., Latham, M. C., &Kurz, K. M. 88). Relationships of Schistosoma
haematobium, hookworm and malka infections and metrifonate treatment to growftKenyan
school childrenAmerican Journal of Tropical Medicine and Hygie34(6), 11091118.

Stephenson, L. S., Kinoti, S. N., Latham, M. C.rKuK. M., & Kyobe, J. (1989). Single dose
metrifonate or praziquantel treatment in Kenyariditen. |I. Effects on Schistosoma
haematobium, hookworm, hemoglobin levels, splenocate@nd hepatomegaljmerican
Journal of Tropical Medicine and Hygiene,(4), 436444.

Sternberg, R.J., Powell, C., McGrane, PG&anthamMcGregor, S. (1997). Effects of a Parasitic
Infection on Cognitive Functioningournal of Experimental Psychology: Applied18 6 +76.

Tee, M.H., Lee, Y.Y., Noorizan, A.M., Noori, N.M.,a@ S.M. (2013). Growth reduction among
primary schoolchildren with light trichuriasis indhysia treated with albendazofoutheast
Asian J Trop Med Public Health, 41, 19-24.

Yap, P., Wu, F. W., Du, Z. W., Hattendorf, J., Ch&n, Jiang, J. Y., ... Steinmann, P. (2014).
Effect of Deworming on Physic#litness of Schoehged Children in Yunnan, China: ADouble
Blind, Randomisd, PlacebeControlled Trial.PLoS Negl Trop Dis, ).

314 The Campbell Collaboration | www.campbellcollaboration.org

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



11 Appendices

Appendix 1: Initial PRESS form
PRESS EBC Search Submission

Searcher’s Name:Jessie Mcgowa E-mail: jmcgowan @ottawa.ca

Date submitted: April 19, 2012 Date needed byApril 15, 2012

Note to peer reviewers please enter your information in the Peer Reviese&sment area
Remember: this peer review only pertains to yourlDMBNE search strategy.

Search question(Describe the purpose of the search)

Question

What are the effects of deworming children (<16rg@an LMICs for soittransmittedhelminths
in conjunction with complementary daterventions on health outcomes, cognition andosth
attendance/ participation?

PICO format (Outline the PICO for your question, i.e., the Rati Intervention, Comparison
and Outcome)

Population: children under 16 years of ages
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Intervention: albendazole (or equivalent for stitnsmittedhelminths in combinabn with
schistosomiasis treatment, food, vitamins, hygiesam,itation or other cointerventions

Comparison: active or placebo comparison that allows assessmkthe effects of the
combination of albendazole+cointervention

Outcome: health outcomes (e.g., growth, nutritional statesgnition (achievement scores),
school attendance/ participation.

Inclusion criteria (List criteria such as age groups, study designbgtincluded)
¢ Not limited to language of publication
e Not limited to study design

e any aticle that has albendazole (or equivalent) for4¢odnsmittedhelminths (all the worms
listed) in combination with any other dntervention (hygiene promotion,
sanitation,iron, schoolfeeding, vitamins, etc.).

Exclusion criteria (List criteria suchas study designs, to be excluded)

e exclude studies which measure the worm burden, woravalence alone since this is not
demonstrated to be associated with health or edutatoutcomes

e exclude albendazole (or equivalent) vs. placebassitis is covereth Paul garner’s review

e exclude albendazole +vs.placebo+x (i.e., if the cintervention is given in both groups, since

this was also included in Paul garner’s review)

W as a search filter applied Remember this pertains only to the MEDLINE strafeg
Yes X No []

If yes, which one?
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Cochrane hedge: PUBMED clinical query:
Haynes/McKibboret at SIGN (Scottish):
CRD (UK): Robinson and Dickerson:

Other: EPOC search filter for design
MEDLINE search interface sl

EBSCO [] oviID X PubMED L] Other

Has the search strategy been adapted (ie., subject heading and terms reviewed) for other

databases? Please check all that apply.
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Ageline L] ICTRP (trials register)
AMED ] LILACS (Latin American and
Caribbean Health Sciences
C2-SPCTRE L] Literature)
CINAHL L] MEDLINE
Cochrane Database of Systematic [] PsycINFO
ReviewgCDSR; Cotirane Reviews)
PreMEDLINE
Cochrane Central Register of X

Controlled Trials (CENTRAL; Clinical
Trials)

Other Cochrane Infectious disease
register

Cochrane Methodology Reqgister []
(CMR; Methods Studies)

Other Global Health

[l

Cochrane Library (all
databases)

Database of Abstracts of Reviews of []
Effects (DARE:; Other Reviews)

Embase X
ERIC []
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http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#creviews#creviews
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#creviews#creviews
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#central#central
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#central#central
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#central#central
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#cmr#cmr
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#cmr#cmr
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#dare#dare
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#dare#dare

Other LMIC databases

e AFROLIB Databasdhttp://afrolib.afro.who.int/cgi
bin/wxis.exe/iah/?IsisScript=d iah.xic&ang=I1&base=afrolip

e 3ie Database of Impact Evaluations
(http://www.3ieimpact.org/database_of impact_evailuag.htm)

e BLDS British Library for Development Studiektfp://blds.ids.ac.uky

e ELDIS (http://www.eldis.org)

e |IDEAS Economics and Finance database (RelBEg):.//ideas.repec.org/

e International Clinical Trials Reqistry PlatforaSearch Portal
http://www.who.int/trialsearch/

e World Bank- Documents & Reportéhttp://go.worldbank.org/H1Q3T60M80

e East View Information Service Online Databag¢ep://online.eastview.com/index.jsp
China, Russia and Solviet Union

e Index Medicus for the Western Pacific (WPRIM)
(http://wprim.wpro.who.int/ SearchBasic.php

e South African Medical Database (SAMEMttp://www.mrc.ac.za/ SamedSeargh/

Other notes or comments that yfmel would be useful for the peer reviewer?
e We deliberately chose not to use the EPOC LMIC slediiter.

e We started the search using the Cochrane reviem ffaul Garner: TayleRobinson DC,
Jones AP, Garner P. Deworming drugs for treatinptsansmited intestinal worms in
children: effects on growth and school performanCechrane Database Syst Rev. 2007
Oct 17;(4):CD000371.

Please paste your MEDLINE strategy here:
Database: Ovid MEDLINE(R) without Revisions <19%6April Week 2 2012>
Search Streegy:
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http://afrolib.afro.who.int/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xic&lang=I&base=afrolib
http://afrolib.afro.who.int/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xic&lang=I&base=afrolib
http://afrolib.afro.who.int/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xic&lang=I&base=afrolib
http://www.3ieimpact.org/database_of_impact_evaluations.html
http://blds.ids.ac.uk/
http://www.eldis.org/
http://ideas.repec.org/
http://www.who.int/trialsearch/
http://www.who.int/trialsearch/
http://go.worldbank.org/H1Q3T60M80
http://go.worldbank.org/H1Q3T60M80
http://online.eastview.com/index.jsp
http://online.eastview.com/index.jsp
http://wprim.wpro.who.int/SearchBasic.php
http://wprim.wpro.who.int/SearchBasic.php
http://www.mrc.ac.za/SamedSearch/
http://www.mrc.ac.za/SamedSearch/

1 exp Helminths/ (46247)

2 (deworm*or deworm* or whipworm* or whip worm* or hookworm* or hak worm* or
roundworm* or round worm* or pinworm* or pin wormtw. (2380)

3 (hemint* or geohelminth* or ancylostoma or NecaborAscaris or Ascaridida or Enterobius or
Oxyuroidea or Oxyurida or Trichuris or TrichuroideaCapillaria or Trichinella or Strongyloid* or
Oesophagostomum or Strongylus or ancylostoma an#itocephala or Moniliformis or
Adenophorea or Enoplida or Secernentea or AscaaididRhabditida or Nematoda or Cestoda or
Trematoda or Turbellaria or Platyhelminths or Rext#).tw. (9714)

4 or/1-3(49075)

5 Albendazole/ (2211)

6 Mebendazolé(542)

7 exp Piperazines/ (32245)
8 Levamisole/ (784)

9 exp Pyrantel/ (173)

10 (Albendazole or Mebendazole or Piperazine* or Leisote or pyrantel or tiabendazole).tw.
(5918)

11 or/510 (37801)
12 4 and 11(2211)

13 limit 12 to ("newborn infant (birth to 1 month)" or "infant {o 23 months)" or "preschool
child (2 tofive years)" or "child (6 to 12 years)" or "adolescei {o 18 years)") (619)

14 adolescent/ or exp child/ or exp infant/ (1196631)

15 (child* or paediaric* or pediatric* or youth or infant or adolesd#mr school age or preschool
or preschool).tw. (586377)

16 12 and (14 or 15) (648)
17 13 or 16 (648)
18 randomisedcontrolledtrial.pt. (226130)

320

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T


http://trial.pt/

19

20

21

22

23

24

25

26

27

28
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randont.ti,ab. (418835)
intervention*.ti,ab. (337553)
control*.ti,ab. (1389821)
evaluat*.ti,ab(1226805)
or/18-22 (2716790)

Animals/ (2342515)
Humans/ (6471296)

24 not (24 and 25) (1533726)
23 not 26 (220890)

17 and 27 (354)
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Peer Review Assessment

[For peer reviewers only]

Peer reviewer’s naméohn Eyers
E-mail: johneyers@hotmail.com
Date completed:20t April 2012

Please select the one most appropriate answefdr element

Adequate Adequate with Needs revision*
revisions*

1. Translation of the research X
question

2. Boolean and proximity operatorsg X

3. Subject headings X

4. Natural language / fretext X
5. Spelling, syntax and line numbers X

6. Limits and filters X

7. Search strategy adaptations N/A — Medline
only

* Provide an explanation or example for “Adequatehwiévisions” and “needs revision™:
*See my suggestions in red to your search straitegyseparate file

1. In SS3 disease terms, such as trichuriasis, asiariaichinellosis, enterobiasis should be
added to the general taxonomic terms (Generst)ch as Ascaris, Trichuris etc. Broad
taxonomic terms for nosoil-transmitted helminths are also included such asnbteda
in this search statemenf as indicated in SS1you want to include allhimths (Exp
Helminths/), you should also include disease anecis terms for these other helminths,
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3.

eg schistosomiasis or Schistosoma* or trematod&398. You have excluded Toxocara
(toxocariasis ordxocara*) in your soitransmitted helminths list should it be included as
children are affected by this organism which cansmsignificant morbidity?

In the section on drugs and therapy, | would addh&tmintics/ to the MeSH list of drugs
(SS59) and anthelmint* to the natural language terms (SSA8)for other drugs you have
excluded Ivermectin which is also used to treal-s@nsmitted helminths, and since you
have included eg Trematodes you have not includediguantel for treatment of
schisbsomiasis, but | may have misunderstood the Intetiea statement in the PICO
section— ‘albendazole (or equivalent for salansmittedhelminths in combination with
schistosomiasis treatment, food, vitamins, hygisaajtation or other cointerventions’

| have suggested some changes to the childrenosecfithe search (SS15)

Other Comments (please limit te®sentences): n/a
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Additional Table 26: Revised PRESS form

PRESS EBC Search Submission

ESS
Searcher’s Name:Jessie Mcgowa E-mail: jmcgowan @ottawa.ca
Date submitted: April 19, 2012 Date needed by: April 15, 2012

Note to peer reviewers please enter your information in the Peer RevieseSsment area
Remember: this peer review only pertaing/our MEDLINE search strategy.

Search questionDescribe the purpose of the search)

Question

What are the effects of deworming children (<16ngdan LMICs for soittransmittedhelminths in
conjunction with complementary @aterventions on health outmes, cognition and school
attendance/ participation?

PICO format (Outline the PICO for your question, i.e., the Rati, Intervention, Comparison
and Outcome)

Population: children under 16 years of ages

Intervention: albendazole (or equivalent for stibnsmittedhelminths in combination with
schistosomiasis treatment, food, vitamins, hygiesamitation or other cointerventions

Comparison: active or placebo comparison that allows assessmfthe effects of the
combination of albendazole+cointerveort

Outcome: health outcomes (e.g., growth, nutritional stafesgnition (achievement scores),
school attendance/ participation.

Inclusion criteria (List criteria such as age groups, study designbetincluded)
¢ Not limited to language of publication

e Not limited to study design
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e any article that has albendazole (or equivalentsfuil-transmittedhelminths (all the worms
listed) in combination with any other gntervention (hygiene promotigrsanitation,iron,
schoolfeeding, vitamins, etc.).

Exclusion criteria (List criteria such as study designs, to be exctde

e exclude studies which measure the worm burden, worevalence alone since this is
not demonstrated to be associated with health acadonal outcomes

e exclude albendazole (or equivalens) placebo since this is covered in Paul garner’s
review

e exclude albendazole +vs.placebo+x (i.e., if the cintervention is given in both
groups, since this was also included in Paul gasmewriew)

W as a search filter appliedfRemember this peains only to the MEDLINE strategy)
Yes X No []

If yes, which one?

Cochrane hedge: PUBMED clinical query:
Haynes/McKibboret al: SIGN (Scottish):
CRD (UK): Robinson and Dickerson:

Other: EPOC search filter faresign
MEDLINE search interface used
EBSCO [ ] oVvID X PubMED [] Other

Has the search strategy been adapted (i.e., subject heading and terms reviewed) for other
databases? Please check all that apply.
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Ageline L] ICTRP (triak register)
AMED ] LILACS (Latin American and
Caribbean Health Sciences
C2-SPCTRE L] Literature)
CINAHL [] MEDLINE
Cochrane Databasof Systematic  [] PsycINFO
ReviewgCDSR; Cochrane Reviews)
PreMEDLINE

Cochrane Central Reqister of X
Controlled Trials (CENTRAL; Clinich

Trials)

Other Cochrane Infectious disease
register

Cochrane Methodology Reqgister []
(CMR; Methods Studies)

Other Global Health

[l

Cochrane Library (all
databases)

Database of Abstracts of Reviews of []
Effects (DARE:; Other Reviews)

Embase X
ERIC []
326
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http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#creviews#creviews
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#creviews#creviews
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#central#central
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#central#central
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#central#central
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#cmr#cmr
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#cmr#cmr
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#dare#dare
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/ProductDescriptions.html#dare#dare

Other LMIC databases

e AFROLIB Databasd€http://afrolib.afro.who.int/cgi
bin/wxis.exe/iah/ ?lsisScript=iah/iah.xic&ang=I&besafrolib)

e 3ie Database of Impact Evaluations
(http://www.3ieimpact.org/database_of impact_evaluasititm)

e BLDS British Library for Development Studiebtfp://blds.ids.ac.uky

e ELDIS (http://www.eldis.org)

e |IDEAS Economics and Finance database (ReREg)//ideas.repec.org/

e |International Clinical Trials Registry PlatforaSearch Portal
http://www.who.int/trialsearch/

e World Bank- Documents & Reportéhttp://go.worldbank.org/H1Q3T60M80

e East View Information Service Online Databases
(http://online.eastview.com/index.j5p- China, Russia and Solviet Union

e Index Medicus for the Western Pacific (WPRIM)
(http://wprim.wpro.who.int/ SearchBasic.php

e South African Medical Database (SAMEttp://www.mrc.ac.za/ SamedSeargh/

Other notes or comments that you feel would beuidef the peer reviewer?
e We deliberately chose not to use the EPOC LMIC slediiter.

¢ We started the search using the Cochrane reviem ffaul Garner: Tayloer
Robinson DC, Jones AP, Garner P. Deworming drugsrémating soH
transmitted intestinal worms in children: effectsgrowth and school
performance. Cochrane Database Syst Rev. 20070Qet):CD000371.

Please paste your MEDLIN&rategy here:
Database: Ovid MEDLINE(R) without Revisions <1936April Week 4 2012>

Search Strategy:
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http://afrolib.afro.who.int/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xic&lang=I&base=afrolib
http://afrolib.afro.who.int/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xic&lang=I&base=afrolib
http://afrolib.afro.who.int/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xic&lang=I&base=afrolib
http://www.3ieimpact.org/database_of_impact_evaluations.html
http://blds.ids.ac.uk/
http://www.eldis.org/
http://ideas.repec.org/
http://www.who.int/trialsearch/
http://www.who.int/trialsearch/
http://go.worldbank.org/H1Q3T60M80
http://go.worldbank.org/H1Q3T60M80
http://online.eastview.com/index.jsp
http://online.eastview.com/index.jsp
http://wprim.wpro.who.int/SearchBasic.php
http://wprim.wpro.who.int/SearchBasic.php
http://www.mrc.ac.za/SamedSearch/
http://www.mrc.ac.za/SamedSearch/

1 exp Helminths/ (46381)

2 (deworm*or deworm* or whipworm* orwhip worm* or hookworm* or hook worm*
or roundworm* or round worm* or pinworm* or pin war* or flukes).tw. (3116)

3 (helmint* or geohelminth* or ancylostoma or Nec&ator Ascaris or Ascaridida or
Ancylostoma or Necator americanus or Enterobiu®wyuroidea or Oxyurida or
Trichuris or Trichuroidea or Capillaria or Trichittleeor Strongyloid* or
Oesophagostomum or Oesophagostomiasis or Strongyldsanthocephala or
Moniliformis or Adenophorea or Enoplida or Secertesmor Ascaridida or Rhabditida or
Nematoda or Cestoda or Trematod* or Turbellari®@@tyhelminth* or Rotifera or
trichuriasis or ascariasis or trichinellosis orfaichostrongyloidiasis or ancylostomiasis
or enterobiasis or nematode* or cestode* or trerdatmr ascarid* or Toxocara* or
toxocariasis or schistosomiasis or Schistosoma¥. \84746)

4 exp Helminthiasis/ (35533)
5 or/14 (65257)

6 Albendazole/ (2219)

7 Mebendazole/ (543)

8 exp Piperazines/ (32356)
9 Levamisole/ (786)

10 exp Pyrantel/ (173)

11 Ivermectin/ (2831)

12 exp Anthelmintics/ (19113)

13 (lvermectin or Albendazole or Mebendazole or Pigara* or Levamisole or
pyrantel or tiabendazole or anthelmint*).tw. (9572)

14 exp Antiplatyhelmintic Agents/ (4233)

15 (Anticestodal or Antiplatyhelmintic or Ariplatyhelmintic or Albendazole or
Dichlorophen or Niclosamide or Quinacrine or Bith@ or Diamfenetide or Nitroxinil
or Oxyclozanide or Rafoxanide or SchistosomicideAatimony Potassium Tartrate or
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Antimony Sodium Gluconate or Hycanthone or Lucaméaor Niridazole or
Oxamniquine).tw. (3152)

16 or/6-15 (55365)

17 5and 16 (9423)

18 limit 17 to ("all infant (birth to 23 months)" o@l child (0 to 18 years)") (2028)
19 adolescent/ or exp child/ or exp infant200007)

20 (child* or paediatric* or pediatric* or youth or fant* or adolescen* or school age*
or preschool or prschool or teen* or schoolchild*).tw. (637932)

21 17 and (19 or 20) (2137)

22 18 or 21(2137)

23 randomisedontrolledtrial.pt. (226901)
24 random*.ti,ab. (420355)

25 control*.ti,ab. (1394574)

26 intervention*.ti,ab. (338937)
27 evaluat*.ti,ab. (1231245)

28 0r/2327(2726220)

29 animals/ (2349358)

30 human/ (64909983

31 29 not (29 and 30) (1537702)
32 23 not31(221499)

33 18 and 27 (1521)

Peer Review Assessment
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http://trial.pt/

[For peer reviewers only]

Peer reviewer’s namédohn Eyers

E-mail: johneyers@hotmail.com

Date completed:4th May 2012

Please select the omeost appropriate answer for each element

Adequate Adequate with | Needs revision*
revisions*
1. Translation of the research | X
guestion
2. Boolean and proximity X
operators
3. Subject headings X
4. Natural language / freext | X
5. Spellig, syntax and line X
numbers
6. Limits and filters X

7. Search strategy adaptations

* Provide an explanation or example for “Adequatenwigvisions” and “needs revision™

Other Comments (please limit te38sentences): n/a
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18911803, 2016, 1, Downloaded from https:/onlinelibrary.wiley.com/doi/10.4073/csr.2016.7 by National Medical Library The Director, Wiley Online Library on [09/12/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License
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11.1 SEARCH STRATEGY TRANSLATIONS TO DIFF ERENT
DATABASES

Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and
Ovid MEDLINE(R) <1946 to Present>, April 2013

Search Strategy:

1 flukes.tw. (1471)

2 platyhelminth*.tw. (887)
3 whipworm*.tw. (261)

4 whip worm*.tw. (7)

5 hookworm*.tw. (3001)

6 hookworm*.tw. (3001)

7 hook worm*.tw. (53)

8 roundworm*.tw. (703)

9 round worm*.tw. (119)

10 geohelminth*.tw. (279)
11 ancylostoma*.tw. (1447)
12 Necator*.tw. (867)

13 Ascaris.tw. (5946)

14 Ascaridida.tw. (69)

15 Ancylostoma.tw. (1381)
332
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16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37
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Necator americanus.tw. (5490)
Trichuris.tw. (2426)
Trichuroidea.tw. (18)
Adenophorea.tw. (12)
Enoplida.tw. (17)
Ascaridida.tw. (69)
Platyhelminth*.tw. (887)
Rotifera.tw. (172)
trichuriasis.tw. (336)
ascariasis.tw. (1778)
ancylostomiasis.tw. (452)
ascarid*.tw. (1456)
schistosomiasis.tw. (11900)
Schistosoma*.tw. (15374)
bilharziosis.tw. (171)
bilharzia*.tw. (2353)

exp Schistosoma/ (13757)
or/1-32 (41003)
Albendazole/ (3131)
Mebendazole/ (1681)

exp Piperazines/ (56085)

Levamisole/ (3975)
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38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59
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exp Pyrantel/ (533)
Ivermectin/ (4432)

exp Anthelmintics/ (48989)
Ivermectin.tw. (3935)
Albendazole.tw. (3266)
Mebendazole.tw. (1525)
Piperazine*.tw. (5729)
Levamisole.tw. (3980)
pyrantel.tw. (600)
tiabendazole.tw. (18)
anthelmint*.tw. (6309)
*Antiplatyhelmintic Agents/ (218)
Anticestodal.tw. (22)
Antiplatyhelmintic.tw. (1)
Anti-platyhelmintic.tw. (90)
Albendazole.tw. (3266)
Dichlorophen.tw. (47)
Niclosamide.tw. (325)
Bithionol.tw. (201)
Diamfenetide.tw. (4)
Nitroxinil.tw. (7)

Oxyclozanide.tw. (65)
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60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81
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Rafoxanide.tw. (117)
Schistosomicide*.tw. (118)

Antimony Potassium Tartrate.tw. (35)
Antimony Sodium Gluconate.tw. (1)
Hycanthone.tw. (326)

Lucanthone.tw. (107)

Niridazole.tw. (346)

Oxamniquine.tw. (372)

Praziquantel/ (3120)

Trichlorfon/ (989)

metrifonate.tw. (331)

Artemisinins/ (3858)

(artesunate or artemether).tw. (2405)
or/34-72 (115866)

(deworm* or de-worm*).tw. (734)

exp Anthelmintics/ or Anthelmintic*.tw. (50560)
74 or 75 (50949)

adolescent/ or exp child/ or exp infant/ (2723799)
child*.tw. (927060)

paediatric*.tw. (37682)
pediatric*.tw. (165163)

youth.tw. (30635)

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



82 infant*.tw. (288702)

83 adolescen*.tw. (158204)
84 school age*.tw. (12650)
85 preschool.tw. (14787)
86 pre-school.tw. (3209)
87 teen*.tw. (20106)

88 schoolchild*.tw. (9950)
89 or/77-88 (2997226)

90 33 and 73 (6526)

91 76 or 90 (51580)

92 89 and 91 (6676)

Database: Embase Classic+Embase <1947 to 2013 April 17>

Search Strategy:

1 whipworm*.tw. (356)
2 whip worm*.tw. (14)
3 hookworm*.tw. (4028)
4 hookworm*.tw. (4028)
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26
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hook worm*.tw. (96)
roundworm*.tw. (864)
round worm*.tw. (204)
pinworm*.tw. (597)
pin worm*.tw. (31)
flukes.tw. (1719)
geohelminth*.tw. (350)
ancylostoma.tw. (1722)
Necator*.tw. (1145)
Ascaris.tw. (8163)
Ascaridida.tw. (890)
Ancylostoma.tw. (1722)
Necator americanus.tw. (747)
Enterobius.tw. (1260)
Oxyuroidea.tw. (49)
Oxyurida.tw. (41)
Trichuris.tw. (3043)
Trichuroidea.tw. (18)
Capillaria.tw. (713)
Trichinella.tw. (4062)
Strongyloid*.tw. (4724)

Oesophagostomum.tw. (779)
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27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48
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Oesophagostomiasis.tw. (38)
Acanthocephala.tw. (675)
Adenophorea.tw. (10)
Enoplida.tw. (15)
Secernentea.tw. (20)
Ascaridida.tw. (890)
Rhabditida.tw. (168)
Cestoda.tw. (1527)
Trematod*.tw. (5980)
Turbellaria.tw. (210)
Platyhelminth*.tw. (980)
Rotifera.tw. (199)
trichuriasis.tw. (496)
ascariasis.tw. (2602)
trichinellosis.tw. (1277)
Trichostrongyloidiasis.tw. (6)
ancylostomiasis.tw. (558)
enterobiasis.tw. (633)
cestode*.tw. (3468)
trematode*.tw. (4332)
ascarid*.tw. (2106)

schistosomiasis.tw. (15247)
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49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70
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Schistosoma*.tw. (18458)
or/1-49 (67006)
Albendazole/ (9094)
Mebendazole/ (4966)

exp Piperazines/ (286152)
Levamisole/ (10932)

exp Pyrantel/ (636)
Ivermectin/ (7682)

exp Anthelmintics/ (105958)
Ivermectin.tw. (4395)
Albendazole.tw. (4134)
Mebendazole.tw. (1927)
Piperazine*.tw. (7566)
Levamisole.tw. (5166)
pyrantel.tw. (723)
tiabendazole.tw. (81)

anthelmint*.tw. (7784)

*Antiplatyhelmintic Agents/ (75)

Anticestodal.tw. (26)
Antiplatyhelmintic.tw. (1)
Anti-platyhelmintic.tw. (©)

Albendazole.tw. (4134)

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92
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Dichlorophen.tw. (67)
Niclosamide.tw. (418)
Bithionol.tw. (304)
Diamfenetide.tw. (4)
Nitroxinil.tw. (9)
Oxyclozanide.tw. (73)
Rafoxanide.tw. (139)
Schistosomicide*.tw. (143)
Antimony Potassium Tartrate.tw. (54)
Antimony Sodium Gluconate.tw. (1)
Hycanthone.tw. (447)
Lucanthone.tw. (191)
Niridazole.tw. (485)
Oxamniquine.tw. (447)

or/51-84 (389753)

(deworm* or de-worm*).tw. (831)
anthelmint*.tw. (7784)
anthelmintic/ (10575)

or/86-88 (14983)

adolescent/ or exp child/ or exp infant/ (2525279)

child*.tw. (1286310)

paediatric*.tw. (57244)
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93

94

95

96

97

98

99

100

101

102

103

104

105
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pediatric*.tw. (236884)
youth.tw. (38046)
infant*.tw. (393410)
adolescen*.tw. (206928)
school age*.tw. (17282)
preschool.tw. (18565)
pre-school.tw. (4883)
teen*.tw. (25542)

schoolchild*.tw. (13488)
or/91-101 (1814311)

50 and 85 (12040)

103 or 89 (23484)

104 and 102 (2400)
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Cochrane Library CDSR, DARE, CENTRAL, EED, HTA
Search Namedeworming v2 April 18, 2013

Last Saved: 11/03/2013 13:54:30.640

Description:

Search Mime:deworming v2 April 18 2013

Last Saved: 18/04/2013 19:02:35.268

Description:

ID Search

#1 helmint*ti,ab,kw (Word variations have been sdead)
#2 Ancylostoma duodenale
#3 Necator americanus

#4 Ascaris

#5 Enterobius vermicularis
#6 trichuris

#7 Strongyloid*

#8 hookworm*

#9 roundworm?*

#10 pinworm*

#11 whipworm*
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#12 schistosomiasis

#13 Schistosoma

#14 #lor#2or#3 or #4 or #5 or #6 or #7 or #8 ora# %10 or #11 or #13
#15 albendazole

#16 mebendazole

#17 piperazine

#18 levamisole

#19 pyrantel

#20 tiabendazole

#21 deworm*:ti,ab or deworm*:ti,ab

#22 #15 or #16 or #17 or #18 or #19 or #20 or #21
#23 #21lor #22

#24 #23 and #14

#25 deworm

#26 deworm

#27 deworming

#28 de-worming

#29 anthelmint*

#30 anthelmintic

#31 #25 or#26 or #27 or #28 or #29 or #30

#32 #24 or #31
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CINAHL - Ebscohost

S24 | S23 or S21

S23 | S12 and S22

S22 | S20 or S21

S21 | "deworm*’ or “de-worm” or “anthelmint*" or
“anthelmintic”

S20 | S13 OR S14 OR S15 OR S16 OR S17 OR S18 O

S19

S19 | (MH "Anthelmintics")

S18 | "pyrantel”

S17 | "levamisole”

S16 | (MH "Ranolazine") OR "piperazines"

S15 | "'mebendazole”

S14 | "albendazole”

S13 | (MH "Anthelmintics+") OR (MH "Antiprotozoal
Agents+")

S12 | SIORS20ORS30ORS40RS50RS6 0RS7(Q
S8 OR S9 OR S10 OR S11

S11 | "bilharzosis"

S10 | "bilharzia"

S9 (MH "Schistosomiasis") OR "schistosomiasis"

344
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S8 "pinworm" OR (MH "Enterobius") OR (MH
"Enterobiasis")

S7 "necator"

S6 "roundworm™

S5 | (MM "Hookworm Infections")

S4 "trichuris trichiura"

S3 "whipworm"

S2 (MM "Helminths")

S (MM "Trematodes")

LILACS

deworm OR dewvorm OR Anthelmintics OR Anthelmintic

ProQuest Social Services Abstracts,

S1or S2 or S3

S3 (deworm OR dewvorming OR deworm OR deworming OR anthelmintics OR
anthelmintic) AND (child OR children OR school ORfant OR preschool OR teenager
OR adolescent)
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S2 flukes or platyhelminth or whipworm or whip worm or hookworm or hook
worm or roundworm or round worm or geohelminth or ancylostoma or necator
or ascaris or Ascaridida or Ancylostoma or Trichuris or Trichuroidea or
Adenophorea or Enoplida or Ascaridida or Platyhelminth or Rotifera or
trichuriasis or ascariasis or ancylostomiasis or ascarid or
schistosomiasis or Schistosoma or bilharziosis or bilharzias or
schistosoma

S1 Albendazole or Mebendazole or Piperazines or Levamisole or Pyrantel or
Ivermectin or Anthelmintics or Ivermectin or Albendazole or Mebendazole or

Piperazine or Levamisole or Pyrantel or Tiabendazole or anthelmint or
Antiplatyhelmintic Agents or Anticestodal or Antiplatyhelmintic or

Anti-platyhelmintic or Albendazole or Dichlorophen or Niclosamide or
Bithionol or Diamfenetide or Nitroxinil or Oxyclozanide or Rafoxanide or

Schistosomicide or Antimony Potassium Tartrate or Antimony Sodium or
Gluconate or Hycanthone or Lucanthone or Niridazole or Oxamniquine or

Praziquantel or Trichlorfon or Metrifonate or Artemisinins or artesunate

or artemether

Proquest Econlit,

Slor S2 or S3
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S3 (deworm OR devorming OR deworm OR deworming OR anthelmintics OR
anthelmintic) AND (childOR children OR school OR infant OR preschool OResger
OR adolescent)

S2 flukes or platyhelminth or whipworm or whip worm or hookworm or hook
worm or roundworm or round worm or geohelminth or ancylostoma or necator
or ascaris or Ascaridida or Ancylostoma or Trichuris or Trichuroidea or
Adenophorea or Enoplida or Ascaridida or Platyhelminth or Rotifera or
trichuriasis or ascariasis or ancylostomiasis or ascarid or
schistosomiasis or Schistosoma or bilharziosis or bilharzias or
schistosoma

S1 Albendazole or Mebendazole or Piperazines or Levamisole or Pyrantel or
Ivermectin or Anthelmintics or Ivermectin or Albendazole or Mebendazole or

Piperazine or Levamisole or Pyrantel or Tiabendazole or anthelmint or
Antiplatyhelmintic Agents or Anticestodal or Antiplatyhelmintic or

Anti-platyhelmintic or Albendazole or Dichlorophen or Niclosamide or
Bithionol or Diamfenetide or Nitroxinil or Oxyclozanide or Rafoxanide or

Schistosomicide or Antimony Potassium Tartrate or Antimony Sodium or
Gluconate or Hycanthone or Lucanthone or Niridazole or Oxamniquine or

Praziquantel or Trichlorfon or Metrifonate or Artemisinins or artesunate

or artemether

Proquest Public Affairs Information Service (PAIS),
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Slor S2 or S3

S3 (deworm OR devorming OR deworm OR deworming OR anthelmintics OR

anthelmintic) AND (child OR children OR school ORfant OR preschool OR teenager

OR adolescent)

S2 flukes or platyhelminth or whipworm or whip worm or hookworm or hook
worm or roundworm or round worm or geohelminth or ancylostoma or necator
or ascaris or Ascaridida or Ancylostoma or Trichuris or Trichuroidea or
Adenophorea or Enoplida or Ascaridida or Platyhelminth or Rotifera or
trichuriasis or ascariasis or ancylostomiasis or ascarid or
schistosomiasis or Schistosoma or bilharziosis or bilharzias or
schistosoma

S1 Albendazole or Mebendazole or Piperazines or Levamisole or Pyrantel or
Ivermectin or Anthelmintics or Ivermectin or Albendazole or Mebendazole or

Piperazine or Levamisole or Pyrantel or Tiabendazole or anthelmint or
Antiplatyhelmintic Agents or Anticestodal or Antiplatyhelmintic or

Anti-platyhelmintic or Albendazole or Dichlorophen or Niclosamide or
Bithionol or Diamfenetide or Nitroxinil or Oxyclozanide or Rafoxanide or

Schistosomicide or Antimony Potassium Tartrate or Antimony Sodium or
Gluconate or Hycanthone or Lucanthone or Niridazole or Oxamniquine or

Praziquantel or Trichlorfon or Metrifonate or Artemisinins or artesunate

or artemether

GLOBAL HEALTH CAB INTERNATIONAL
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18911803, 2016, 1, Downloaded from https:/onlinelibrary.wiley.com/doi/10.4073/csr.2016.7 by National Medical Library The Director, Wiley Online Library on [09/12/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(deworm ORde-worming OR deworm OR deworming OR anthelmintics OR
anthelmintic) AND (child OR children OR school ORfant OR preschool OR teenager

OR adolescent)
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11.2: PAIRWISE META -ANALYSIS OF WEIGHT G AIN OR
WEIGHT FOR AGE
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11.3 COMPARISON OF FULL N ETWORK TO PAIRWI SE
COMPARISONS FOR WEIGHT OR WEIGHT FOR AGE , USING
RANDOM EFFECTS
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022(|(- |(- |6(¢ |8 |0.6[8¢- |7¢- |1 |(- [0.25(]|0.19(
- 0.21]0.19/0.3 |0.17|6,0|0.2 |0.3 |05 |0.2 |- - Thiab
0.14, | ,0.5 |,0.6 |8,0.],0.7 |.40|8,0.|7,0.]0,0.|9,0.|0.14, | 0.31, | en
0.57) |3) |0) |50)|0) |) |[63) |50) |47) |60) |0.65) |0.68) | std
0.1 -
0.15|0.19/0.0 |0.2 |6(- | 0.16/0.0 | 0.0 | 0.14 -
0.20(| (- |(- |4¢ |6(- |06|( |5 [3¢ |(- |0.23( 0.02(
- 0.23]0.21/0.4 |0.19|8, |0.3 |0.4 |05 0.3 |- 0.17¢ | -
0.16, | ,0.5 |,0.5|0,0.|/,0.6 |0.3]0,0.]/0,0.|3,0.|0,0.|0.16, | 0.33, | 0.52,
0.56) |2) |9) |49) |9) |[8) [62) |49) |46) |59) |0.64)|0.67) | 0.49)
0.04( | - 0.0 |- 0.1 |- |0.0 |- - - 0.08(|0.01( | -
- 0.01|4(- |0.12|0(- |0.3|0( |0.11|0.19]/0.0 |- - 0.18(
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0.48,|(- |05 [(- |04 |1- |05 |[(- |(- |2( |0.47, |0.61, |-
0.55) | 0.54|2,0./0.7 |8,0./0.9/9,0./0.6 |0.8 |0.6 |0.62)|0.63)|0.81,

0.5 |[57) |0,0.|67) |6,0[58) |9,0./20.|0,0. 0.45)

1) 46) 33 46) |42) | 56)

)

- - - - 04]- - - -

0.16 | 0.11]/0.2 | 0.0 |6(- |0.14/0.2 | 0.3 | 0.17|- - -
- - | |7¢ |5¢ [20]|(- |6(- |4(- |(- |0.07(|0.14( | 0.33(
0.11¢ |0.58|0.5 [0.7 |05 |2,0|/0.6 |0.7 [0.8 |0.6 |- - -
0.51, |,0.2 | 5,0.(4,0.|30.|.11 | 4,0.|4,0.|7,0.|5,0.|0.50, | 0.67, | 0.86,
0.30) | 6) [32) [22) |42) |) [35) [22) |18) |32) |0.37) | 0.39) | 0.21)

0.1 -

0.16 | 0.21/ 0.0 | 0.2 |4(- |017|0.0 |0.0 |0.15 -
021 | (- |(- |5 |7¢ |06|(- |6(- [2¢ |(- |0.25(|0.18( | 0.0
- 0.21/0.2 |0.3 |0.17/70|0.2 0.3 |0.5 | 0.3 |- - -
0.16, | ,0.5 | 0,0.|4,0.|,0.7 |.41/8,0.(8,0.|2,0.|0,0.|0.16, | 0.32, | 0.52,
0.59) | 4) |62) [46) |2) |) |65) |51) |48) |62) |0.66)|0.70) | 0.51)

- - - 0.3 - - - -
- 0.0 |0.0 |0.19/0.0 |9(- |0.0 |0.19/0.2 | 0.0 - -
0.03(|8(- |4(- |- [3¢- [0. [7¢- | (- |7¢- |9¢- |0.00(|0.06(|0.25(
- 0.40|0.3 |05 |0.3 |87,|0.4 |05 |0.71|0.4 |- - -
0.33,|,0.2 |8,0./7,0.|70.|0.1(8,0.|70.|,0.1|9,0.[0.33, | 0.51, |0.70,
0.26) |2) |29) [20) |40) |1) |34) [20) [8) |30) |0.34)|0.39) |0.21)

- 0.2 - -

0.04/0.0 |0.0 |0.15|6(- |0.0 |0.0 |0.14|0.0 -
0.09(| (- |9¢- |7¢ |(- |0.7|5- |6(- |[(- |3(- [0.12( |0.06(]|0.13(
- 0.29/0.2 |04 |0.2 |6,0|0.3 |04 |06 |0.3 |- - -
0.23,|,0.3 |8,0.|7,0.(6,0.|.25|7,0.|70.|0,0.|8,0.|0.23, | 0.41, | 0.61,
0.42) | 6) |45) |34) |55) |) |49) |34) [32) |45) |0.50) |0.54) | 0.35)
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0.4

- 0.13/0.0 0.2 |0.0 |3( |0.11]|0.2 |0.31|0.14]|- .
0.08(|(- |8C¢ |4¢ |2¢ [20|¢ [3¢ |(¢ |( |0.04(]- 0.29(
- 0.60/0.5 [0.7 |05 |4,0[/06 |07 |08 |0.6 |- 0.11¢ | -
0.54, | ,0.3 |8,0.|70.|50.|.18 |6,0.|6,0.|8,0.|6,0.|0.53, |0.68, | 0.87,
0.38) | 4) |40) |29) |51) |) |42) |29) |26) |39) |0.45) | 0.47) | 0.28)
0.1
0.42/0.4 [0.31]05 |1(- |0.4 |0.31]0.2 |0.41
047(| (- |6 |(- |3¢ |05[3¢- |(- |3¢ |(- |0.50(]0.44(|0.25(
- 0.1210.1 |0.2 |0.0 |3,0]0.127|0.2 |0.3 |0.1 |- - -
0.06,|,09 |01 |70.|6,2 |.77|,20 |7,0.]9,0.|8,1 |0.04, |0.19, | 0.38,
101) |7) |03)[89) |12) |) |4) |91 [87) |01 |1.07) |107) |0.89)
- - - 03|- |- |- |-
0.05/0.0 |0.16]/0.0 |5(- |0.0 |0.15/0.2 | 0.0 ; .
0.00(| (- |1 |(- |6¢ |0.9|4¢- |(- |3¢ |6( |0.03(|0.03(|0.22(
- 05104 |06 |04 |4,0|05 |06 |08 |05 |- - -
0.46, | ,0.4 |9,0.|7,0.|20.|.26|7,0.(7,0.|0,0.|8,0.]|0.45, | 0.60, | 0.79,
0.46) |1) |48) |36) |54) |) |50) [37) |33) |47) |0.53)|0.55) | 0.37)
0.
05
0.25/0.3 [0.14/0.3 | (- |0.2 |0.15/0.0 |0.2
030(|(- |0¢ |(- |6¢ |0.2|6(- |(- |7¢ |4( 0.27( | 0.08(
- 0.11,/0.0 0.2 |0.0 |6,0/0.1 |0.2 |0.4 |0.17|0.33(| - -
0.04,|0.59|9,0.|8,0.|7,0.|.15[8,0./8,0./2,0.|,0.6|0.00,|0.21, | 0.41,
0.63) | ) 66) |56) | 77) |) |69) |56) |54) |5) |0.66)|0.74) | 0.57)
0.01/0.0 0.12 0.0 0.0 -
0.06(|(- |5¢ |- - = l2¢ |- |- |o¢ |0.09(]|0.03(]0.16(
- 03203 |01 |02 |02|041[00 |0.17]0.41|- - -
0.26, |,0.3 |20.|9C 90.19C [ 049 | | 04|0.26,|0.44,]0.63,
0.39) |3) |42) |02 |52) [0 g [0.510.6 |5 |0.47)|0.50)]0.33)
0,0. 80 0,0.3,0.
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31) 0. 32) | 29)
22
)
- 03 - - -
0.0 |0.0 |0.11]/0.11|0(- |0.0 |0.1 |0.1 |0.0
0.05(|0(- |4(- | |( [0.9]1- |0(¢ |8 |1- |0.08(|0.02(]-
- 0.48|0.4 |0.6 |0.4 |30|05 |06 |0.7 |05 |- - 0.17¢
0.42,|,0.4 |6,0.|5,0.(3,0.|.31(3,0.|4,0.|6,0.|5,0.|0.41, | 0.56, | 0.75,
0.51) |7) |53) |42) |63) |) |[55) |42) |38) |52) |0.57) | 0.59) | 0.41)
0.
06
0.25/0.2 |0.14/0.3 |(- |0.2 [0.14|0.0 |0.2
0.30(|(- |9¢- |(- |6(- |0.7]6(¢ |(- |6( |4(- |0.33(|0.27(|0.08(
- 0.29/0.2 |04 |02 |0, |03 |04 |05 |03 |- - -
0.22, |,0.7 | 6,0.|4,0.(3,0./0.6[3,0.|3,0.|6,0.|4,0.|0.21, | 0.36, | 0.55,
0.83)|9) [85) [73) |95) |0) |86) |73) |70) |83) | 0.89)|0.90)|0.72)

*Note: needs to be read side by side with following pogeaeference. The numbers

below the diagonal represent the estimates of effige from the network metanalysis,

and the numbers abotke diagonal represent the effect size estimatas frhe

randomeffectspairwise analysis of direct comparisonSor example, Albendazole8
times per yeavs.placebo was SMD.03 [0.05,0.11] in direct comparisons in RCTs,
and the estimate from the network metaalysis was: SMD.00¢0.16,0.18)
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133, continuedWeight or weight for age Network analysis compategairwise
random effects, using SMD

- 0.2
0.2 |0.0 0.4 [0.0 |0.0 0.0 |9
O[- |3[ |-0.11 6 |5[ |4[ 4l | (-
0.0 |04 [[- |0.08 [0.0 0.1 |0.11 0.3 |0.1
4, |1, |0.41]|[- 2, |8, |, 3, |5,
0.4 |0.4|0.20]|0.26, 0.91/0.2 | 0.0 0.4 |07
4 |8] |1 0.42] ] 8] | 4] 2] | 4)
0.0
- 0 [-
0.10] 0.4
- 7,
0.44, 0.4
0.24] 7]
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Lev
a
HD
- 0.4
0.16 6(-
(- 0.9
0.7 o, -
9,0. | Pip 0.01
47) | HD )
0.3 |0.1
0(- |5
0.8 |0.8
5,0. 10,0 | Pip
24) | .51) | LD
0.1
0.01|7(- |0.32
(- 0.4 | (-
0.5 |6,00.23
0,0.].81|,0.8 | Pyrn
54) |) 7) std
- 0.0 Alben
0.2 |8(- |0.07- +
3(- |10.6 | (- 0.25( | PZQ
0.7 16,0 0.42]- +
0,0.]|.52 |,0.5 |0.72, | hygie
23) |) 7) 0.22) | ne
- 0.0 |0.20 | - 0.12( | Alb
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0.11|5(¢- | (- |0.12( |- en
(- |05]0.32]- 0.31, | +M
0.5 |6,0|,0.7 |0.61, |0.56) | M
9,0. .66 |2) |0.37) N
38) |)
- 0.1 0.1 0.12
0.27|2(- |0.03] - - 7(- [-
(- |08]|( |0.29(|0.04(|0.7 0.2
0.8 |0,00.58]- - 3,0 | Alben 3,
6,0. | .57 |,0.6 | 0.89, |0.58, | .40 | HD+ 0.4
31) |) |4) |0.30)|0.50)|) |SEC 7]
0.1

0.4 9
0.27|2(- | 0.57 0.3 Pip [-
(- |0.0|(- |0.25(|0.50(|8(- |0.54( |HD 0.6
0.3 |9,0 |0.09]- - 0.2 |- 5 3,
8,0.|.95 |,1.25|0.40, | 0.09, | 4,1. | 0.15,1| met 0.2
93) [) |) 0.91) | 1.11) |02)|.27) |ro 4]
- 0.0 0.0 )
0.2 | 4(- |0.11(] - 9(- 0.47
oG- [0.7]- 0.21( | 0.03(| 0.6 | 0.08(| (-
0.7 [2,00.50]- - 5,0 |- 1.16,
8,0.|.66 |,0.7 | 0.80, | 0.50, | .47 | 0.57, 0.2 |Iro
39) |) |2 |0.37)]058)|) [0.74)[3) |n

0.2 0.2 -
0.10 | 6(- |0.41 1(- 0.17 | 0.3
(- |[03]|(- |0.09(|0.33(|0.20.38(|(- |O(-
0.3 6,0 0.13,] - - 6,0 |- 0.79]0.2
9,0. |.880.92|0.42, |0.11, | .67 |0.20, | ,0.4 | 7,0. | Vit
59) [) |) 0.58) |0.77) |) |0.95)|5) [86) |A
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- 0.0 0.0 - -
0.14 | 2(- |0.17 3(- 0.41/0.0 |0.2
(- 0.5 (- - 0.09( 0.4 |0.14( | (- 6(- | 4(-
0.6 |8,00.35|0.15¢ | - 0,0 |- 1.05|0.51| 0.7
2,0./.63|,06 |0.65, |/0.34,|.34|0.43,|,0.2 |,0.60,0.| MM
35) |) 9) 0.34) | 0.53) |) 0.70) | 1) 2) 23) |N
- 0.0 0.0 - - -
0.15|1(- |0.16 |- 4(- 0.4 (0.0 |0.2 |0.0
(- 0.6 | (- 0.16( | 0.08(|0.6 | 0.13( | 2(- |5(- |5 |-
0.7 |8,00.46 | - - 2,0 |- 1.14,/0.6 {0.8 | 0.5
4,0.|.69 |,0.77/0.76, |0.47, | .53 |0.31, | 0.2 |2,0.(4,0.]9,0.
43) |) ) 0.43) | 0.62) |) 0.56) | 9) 70) | 32) | 55) | SEC
0.2 -
0.10| 6(- [0.40 0.2 0.17/0.3 |0.0 |0.2 |0.2
(- 0.2 | (- 0.09(10.33( | 1(- |0.37(| (- O(- |[O( |4(- |5C-
0.5 |50 |0.25 | - - 0.4 |- 06 |04 |06 |0.3 |04
4,0.|.78 |,1.07|0.56, |0.26, | 1,0.|0.32, | 9,0. |0,0.|2,0.(8,0.|4,0.| Me
74) |) ) 0.73 | 0.93) | 82) | 1.08) | 36) [99) |62) |86) |96) |tro
RandomEffect Model | Residual Deviance 55.67
Deviance Information
-31.69

Criteria
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11.4: HEIGHT OR HEIGHT F OR AGE FOREST PLOT OF RANDOM
EFFECTS PAIRWISE MET A-ANALYSIS

Exponimental Control St Mean Defterence SHL Moan Dilterenc
Stuity ar Subgroup Mann S0 Totsl  Maan S0 Total Weight I, Random, 5% €1 [ it G
1.3.1 Ahendazole std vs placebo
Awasthl 000 204 3 oo 1RT 1B 44 1RTH 005 007, 817 ™
Bhoile 2012 {clester adi) 52 1008 120 20 ir: 152 2% 0.30 [0.08, 0.54] T
Dosss DV ve placebo 05 283 38 ¥ 287 32 1.4% 0191022, 0.68] ——
Haeg 1997 001 0NSOBS 68 001 05M3 T4 10 000 [-6:33, 0 33] —_—
Hall 006 {cluster 10.4 AT 134 1053 2164 131 2a0W 002 [00%, 0] -
Karnma 1966 onr 063 138 nie OA7 4R Feat pamanio
Has 2011 oor 038 120 o.er 03025 122 A8% 0.00 [-0.25, 0.25) N
Qs 19499 25009 1989219 97 20085 LHIGNAE 91 3% 0.2 050, 0.08] LR %)
Rozelle 2015 (Clusten 507 368 1000 557 377 10218 3RI% 003 B0, B11] +
Srwphenson 1909 18 nras T 22 [T TR Pl asmatle
Atophonnan 1943 EL) 1072 - a8 a7 1167 43 34% <009 [0 38, 0 20 7
Subtota (5% Cij 3484 3355 100.0% 0.03 [ 0.07, 0.09]
Heterogonety. Tau® = 000, Chi= 003, o= 8P =034, = 11%
Tostfor avarall ffect £= 111 (F = .37
1.3.2 Amrendazose- g fregquency v platebo
Kauger 1996 30839 069900 07 284265 1026 91 7% 0.37 F0 02, 057]
Pz 2012 0. 208 G989 1065 33w To5 Arew 0.02 (008, 013 o
Watking 1964 Fa% 0754 118 230 D73 111 1A% 008 [ 18, 6.34] —_
Wi 2013 cluster) 407 T44 W0 305 TE MO ITE% 014 [-0.02, 029 -
Subitotal (95% C1f 18z 12T w000 008 [0.01,0.77] >
Helerogensity. Tau" = 0.00; Ch" = 336, df= J (P = 0.24) "= 11%
Tuslfor avorall efect Z= 1,76 (F = 0.0%)
1.3.3 Adhendazols low fraquancy v placeba
Hamu 1847 D07 DA954 EE om 052 M4 435% =016 [0 48, 18] —_—
Stephanson 1993 18 1476 96 a7 1157 93 S56.5% 0.09 020, 0.27] ——
Subibotad {55% Cl) 162 167 100.0% <002 [-0.25, 0.21] i

Heteroganeity Tau® = 0.00; Ch* s 4 16, df= 1 (P 028 "= 14%
Test for overall effect Z= 016 (F = 0.87)

1.3.4 Mobhendazcs high frequency va placebo

Cianmen 1808 (] s280 110 mrs adms 113 aram 0.2010.54,.0.03)
Oatwald 1084 &1 61 43 [ ] 4fF a4 Ra% 006 [0 36, 048]
Rousham 1994 {cluster) 012 031 810 a12 031 T4 5E% 0.00 011, 001]
Ehaltis 1997 (clustor) i 1718 1019 458 LI 064 e i}
Subtatal {95% C1} 1758 1035 100.0%

Helemagenty: Tau® = 0,01, Chi*= 242, of= 3 (P = 0.04), 1= 4%

Toest for averalt effect 2= 040 (F = 143

1.3.8 Mubenda ol standard vs placebo

Fsaltrz 1997 {cluster) 456 1700 9A0 458 1771 1054 1000% 0.01 108, 0.10]
Subilotal {95% CIy 90 1054 100.0% 0.01 [-0.00, 0.10]

Hetesoganeier Wot applicable
Testfor ovarall efect = 0.6 (P = 0.90)

1.3.6 Mebendazole low freq va placebo

oarg 2002 425 1417 188 417 1345 101 1000% 006 015, 027
Subitotal {95% C1) 158 W 000N 00 0.5, 0.27]
Heleropaney: Hot appiicable

Tustor averanl effect. 2= 0,84 (F = 099

134 Migh frequency * va placebo
cnts 2009 BO7 213 63 7.5 193 B3 1000% 020 (016, D55 -
Suntatal (5% C1j ) 63 00.0% 020 [.0.15, 0.55] -

Heterogenedy. Mot applicatie
Tost for avarall affect; 2 = 1 13 (P = 0.26)

1.3.9 Pyrantof 98 v placebo

Hagw §997 004 DATE2 61 001 05243 74 1000% 008 [0.20,040] 1
Sublotal (95% C1) B 74 1000%  0.05(.020040]

Heteiogeneisy Not appiicable

Test for averall effect 2= 0.34 (P =073
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1310 s« * nyglena
Miguul 2004t (alb + pu) (B1} 108 008 Ty 131 3E15 1000% 01 004, 018
Sulitatal {55% Clp 6o 3E 00N 0.11 [0.04, 0.98)
Heterogunuity. Not applicuble

TostTor overall offect 2= 2.9% (P = 0.003)

1.3.11 Pipatazine HD«metronitadoles vs placebo
Gupta 1483 BATE 21486 41 G168 17436 34 1004% 040 (004, 0 85] 1

Subtotnd {955 Clj a1 M 0008 .40 [.0.04, 015]

Hetarogenelty: Mot applicabile

Tostfor averali sffect £ 5 1 78 (P = 0.07)

1292 Albendazole s10 + praziquantel vs placebo

Jinaghas 2001 16 08 1M 14 136 126 STA% -0.07 F0.32,017]
s 1999 20785 172398 OF THOBE 100EE4S 91 420% 008 (.37, 0.27)
Subitatal {85% Cij 21 M7 0004 008 [0.26,0.11]

Helsrogeneity, Tau® = 0.00, Chi*= 000, of= 1 (= 0,97, = 0%
Testforavarall offsct 2= 0,78 (P = 043}

1315 Albendarole $1d « on ve placebo

Enofte 301 3 (hestar ad) 148 164 & I8 87F 153
Dossa dw ol vs dw 62 10471 M & 267 32
Subtotal {95% CI) 249 185 100.0% 0.2 [-0.0;
Heleropanaity Tau® = 0.00; Chi= 001, 7= 1 (P= 0.92); F= 0%

Tostfor overall offect 2= 1.24 (P=0.21}

013 R0, 033
010 [-0.38, 0 58] =
03]

Ot

1.3.14 Pipgrazing low Irequancy v pacebo

Grasnbarg 1981 BRI 238A8 78 LZOAYR 2797 74 1000% 008 10 4,
Subtotal (5% CIp 7 T4 100.0% 006 [.0.25, 0.38)
Hulerogenuey. Mot applicatie

Teatfor avarall affact £ o040 (F = 0 6

IO 4311\ UO (SUO11IPUOD-pUR-SWBIALIOY" B IM AReuq 1 pU1UO//:SANY) SUO!

1.3.1% Piperazme high va placebo

Guptn 19932 6O7I8 21158 38 RAE0 47936 33 1004% -0.0% [-0.49, 0.40]
Sublotal {35% CIf 39 38 100.0%  0.05[0.49,0.40]
Heteropenasy, Mot appiicabie

Tl for averall efect 2= 0.21 (P = 0.03)

1.3.16 Byrantal low fregquancy vs placeba

Hadpu 19497 a oara 50 om 08243 4 1000% 0L02 [-0038, 132
Subtotal {95% Cly [ T4 00,0% 002 [-0,38, 0.3
Heturogengity. Hot applicable

Testfor averall effect 2= 011 (F = 0.91)

1.3.17 Albundaiole uld + hygmme va placebe

Migual 3004 {clusine 114 1056 3543 137 1
Subitatal (95% CIf 2543

Helerogunety, Mot appisatie

Tastfor avarall affact 2= 4 73 (F = £00001)

3803 100.0% 0171007, 017]
3N 100.0% 017 [0.07, 0.17)

1,3,18 Praziguantel vs (Racebo
Qlds 1999 16263 1598 91 20065 16166 91 1000% 011 040, 016
Sublotnl {95% Cip L 9 000N 011 (-0.40, 0.38]

Hetaroganaisy Mot applicabls
Test for averall effect 2= 076 (P = 045

1.3.18 Albendnzole 510 + micronuimient ve placabo

Mg 2011 a8 03 118 0.07 03825 122 1000% 003
Subtatal (95% C1) 118 LE-R LT 013

Heteroganeity. Mot applicable
36 1 Testfor avorall affact 2= 0,20 (P = (184}

028
0.28]

b

o
1o

I VR .
B 05

r b ntai] Favous (coniroq

Test fo subarouo differénces Chit= 17.05, df= 17 ' = 0,303, F= 5.3% pinton e Mo o ind
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11.5COMPARISON OF NETWORK META -ANALYSIS COMPARED
TO META -ANALYSIS FOR HEIGHT

On the bottom of the diagonal, network metiaalyses for every possible comparison are
shown, using network metanalysis

Bolded results are statistically significant.

Italicized results are greater than 0.3 SMD, whigkquivalent to 0.5 kg, using the
typical standard deviation from the included stsdie

Results from metanalysis and network metnalysis can be comparég assessing the
result below the diagonal and above the diagonahfgiven comparison. For example,
Albendazole standard dose (2/year) vs. placeb@mhasffect size of 0.03 SMD{.02,
0.09) favouring albendazole in meémalysis, and 0.03 SMD({.04,0.10) favouring
albendazole in network metnalysis

362
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Table E3a
- - 0.0
0.0 |0.2 0.3-0.11 6 [-
0.03 2[- |4 9 |- 0.0 |- 0.15
(- 0.08 | 0.2 |[0.0 0.12 {0.9]0.40 |1(- |0.01 |,
0.02 | [- 5, 5, [0.0 [8,0 |, 0.0 |[- 0.2
PLC|,0.0 |0.01,/0.21|/0.4 7, .21 10.18 | 8,0.|0.14,| 7]
B 9) 0.17] | ] 3] 0.17]1 |) ] 10) | 0.13]
0.0 {0.13
0.0 2[- | [-
3(- 0.17/0.3
0.0 , 3,
4,0. | ALB 0.13|0.0
10) | EN ] 7]
0.0 |0.05
8(- | (-
0.01|/0.06 | ALB
,0.2 [,0.19 | EN
0) ) high
0.0 -
3(- |0.00|0.06 | AL
0.18 | (- (- BE
,0.2 10.21,]0.29,| N
2) 0.19)| 0.16) | low
0.01|0.02 | - 0.0
(- (- 0.07 | 1(- |AL
0.18|0.20 | (- 0.2 | BE
,0.2 1,0.17 ] 0.29,]| 9,0. | N+
0) ) 0.14) | 26) | iron
363
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0.11|0.08 |0.03 0.0 |0.1 |AL

(- (- (- 8(- |0(- |BE

0.17]0.20 [0.28 | 0.2 | 0.2 | N+

0.3 ,0.36/,0.32(5,0. | 2,0. | vit

8) |) ) 42) | 44) | A

0.12|0.09 0.0 | 0.11]0.0

- | 0.04 [9¢- |(- |1 |ALB

0.01| 0.06 | (- 0.14|0.11] 0.2 | EN+

0.2 ,0.24]0.14,(,0.3 |,0.3|8,0. | hygi

5 ) 0.19)|4) |4) |[32) |ene

0.01] - - 0.0 | 0.0 |0.11] - AL

(- [0.04/0.09|3(- [2(¢- |(- |0.13(|BE

0.2 | (- (- 0.3 |03 |04 |- N+

0,0.|0.23,/0.31,[0,0.|0,0.|5,0.|0.36,| PZ

18) |0.16)|0.12) | 24) | 24) | 22) | 0.10)| Q

- - - - - - 0.0

0.01]/0.04 [0.09 [0.0 |0.0 [0.12] - 1(-

- | (- 3- |2¢- |(- |0.13(|0.2

0.27/0.30 |0.38 0.3 |0.3 (0.4 |- 7,0

0.2 |,0.22|,0.18|5,0. | 3,0.|9,0. | 0.42,| .27

5 ) ) 29) | 29) [27) |0.16)|) |PZQ

- - - - - - - 0.0 |- 0.15

0.0 |0.06 |0.11( | 0.0 | 0.0 |0.13| 0.15(| 2(- | 0.02 [-

3¢ | (- - 5- |4 [ |- 0.2 | (- 0.00

0.17]0.22,/0.30 |0.2 |0.2 | 0.4 |0.35,5,0 | 0.31, | ME |,

,0.10.09(,0.0 |9,0.|7,0.(3,0.|0.03|.21 |0.27 | BE |0.30

0) 1) 5) 19) | 19) |16) |) ) ) N | ]
MEB

0.0 |- - - 0.0 |- - 0.0 [0.03]0.0 |gp

2(- |0.01/0.06 0.0 |1 |0.0 |0.10(|3(¢ | (- 5¢ | high

0.0 | (- (- - |0.2 |9¢- |- 0.1/0.26 |0.1
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9,0. |0.14,|0.23,/0.2 [0,0.|0.3 [0.28 | 9,0 | ,0.3 |0,0.
11) |0.10 |0.07 | 3,0.|21) |6,0.|,0.05/.24 |0) |18)
) ) 21) 17) 1) )

- - 0.0 ME
0.0 |0.030.03 0.0 0.0 |0.0 |- 6(- | 0.06 | 0.0 BE
5- |- |( 3¢ [5¢- |5¢- |0.06|02]|( |8 |0.04|N
0.18/0.22,/0.30 |0.2 |02 |0.4 |(- |40]0.28[0.19|(- |low
0.3/0.28 |,0.23/8,0.|5,0.|20.|0.33,|.37 |,0.41],0.3 | 0.22,
0) |) ) 35) [35) |31) |0.2D)|) |) 6) |0.31)
- - - - - - - - - - |PIP
0.0 |0.06 [0.12(|0.0 |0.0 |0.14] - 0.0 |0.02 0.0 |0.05|0.0 |high
3¢ | (- - 6(- |4(- | (- ]0.35(|2(- | (- o¢- | (- 9(-
0.4 |051,(057 |05 |05 |06 |- 0.5|0.53,/]0.4 |0.50 | 0.5
8,0.0.39 [0.34 |4,0.|20.|50.|0.61|10.|0.52 [7,0.],0.4 |9,0.
42) |) ) 44) | 44) | 39) | 0.31)] 48) |) 45) |0) | 43)

- - 0.0 |PIP
0.0 |0.03[0.02 /0.0 0.0 |0.0 |0.05[0.0|0.07[0.0 |0.04|1- |low
- | (- (- 4(- [ 5¢ |5¢ |( - | (- 9¢- | (- 0.3
0.2 |0.31,(0.37,/]0.3 |0.3 |0.3 |0.42,/0.3|0.36 |0.2 |0.30 | 9,0.
8,0.10.37 |0.33 |4,0.|3,0.(3,0.]0.30 |10.],05 |70.|,04 |41
39) |) ) 42) | 43) |43) |) 45) |0) | 45) |0)

0.1 0.0 | Pyrn
0.12]/0.10 [0.04 |0.1 |0.11|0.0 | 0.00 | 3(- | 0.13(| 0.15| 0.10 | 7(-
(- (- (- oG- (¢ |2 |( 0.2 |- (- (- 0.3
0.19]0.21,(0.29,/0.2 | 0.2 |0.3 | 0.33,[3,0|0.26 |0.19]0.22,| 2,0.
0.4 10.40 | 0.35 | 3,0.|5,0.|8,0.|0.33 | .49 | ,0.53|,0.4 | 0.43 | 46)
3) |) ) 42) |47) | 42) |) ) ) 9 |)
0.11]0.08 0.0 |0.1 |0.0 0.1 0.14|0.09 | 0.0 | Albe
(- |(¢ |0.03|8¢- |0¢ |0O¢ |- 2(- |0.22¢(] ¢ | (- |6(¢ |n+
0.0 |0.07,] (- 0.15/0.130.3 | 00| g1 |- 0.0 |0.06 (0.2 |PZQ
3,0.|0.24 [0.16,|,0.3],0.3|0,0. " 1,0./0.17,[5,0. | ,0.2 |3,0. |+
25) |) 0.19)|3) [3) |31 00-2% 35) | 0.41)| 34) | 8) |33) | hygie
0.1
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) ne
- - 0.0 - Albe
0.0 |0.01({0.04|0.0 |0.0 |0.0 |- 5(- |0.05]0.0 |0.02|0.0 | n+
a(- | (- (- 2(- |3(- |7¢- |0.080.2|¢(- 7- | (- 2(- | MM
0.2 10.23,{0.31,|0.3 |0.2 |0.4 | (- 6,0 {0.30{0.21/0.23,/0.3 | N
0,0.|/0.26 |0.22 |0,0.|6,0.|3,0.|0.35,|.36 |,0.41|,0.3|0.29 | 5,0.
28) |) ) 33) [33) [30) |0.19)]) ) 5) ) 34)

0.2 0.15 | Albe
0.21) 0.18¢( 0.17{0.19/0.1 [0.09 | 1(- |0.21(| 0.2 |0.19(] (- n
(- - 0.12(| (- (- o(- | (- 0.2 |- 3G |- 0.2 | high
0.17|0.20 | - 0.2 {0.21/0.3 |0.31,{0,0]0.24 |0.15{/0.19,|9,0. | +
,0.51,0.56(0.26,|5,0.|,0.6 |5,0.]0.48 | .62 |,0.67|,0.6 | 0.58 | 59) | SEC
8) |) 0.51)| 60) | 0) [56) |) ) ) 3) |)

0.4 0.3 | PIP
0.41)0.38 0.3 (0.4 [0.31 3(- {0.42 0.4 |0.39 | 6(- |high
(- (- 0.33 |8(- |0O(- | (- 0.29 |0.0 | (- 4(- | (- 0.16 | +
0.0 |0.09 | (- 0.11(0.11/0.2 | (- 9,0 (0.11, | 0.0 |0.08 | ,0.8 | metr
6,0.|,0.85/0.15,(,0.8|,0.9|3,0.|0.19,|.92 |0.95 (4,0.|,0.87]|8) 0
88) |) 0.81)| 9) 0) 82) | 0.77) ) ) 92) |)

- - - - - - Iron
0.01/0.02 {0.07 |0.0 |0.0 |0.0 |- 0.00.03(0.0 |0.01 0.0
- |C (- - |0C¢ |9C¢ |0.21( | 2(- | (- a- | (- 4(-
0.3 |041,(0.48 |04 |0.3 |05 |- 0.4]10.45,/0.3 |0.40|0.5
8,0./0.39 |{,0.35{4,0./9,0.|6,0.0.52,/10.{0.49|7,0.],0.41|0,0.
41) |) ) 43) [41) |39) |0.31)|46) |) 46) |) 42)

- - 0.1 0.0 | VitA

0.10/0.07 |0.01 |0.0 |O.0 |0O.0 |0.02 |2(- |0.12(|0.12]|0.08 | 4(-
(- (- (- - | 9¢- | 1- | (- 0.2 |- (- (- 0.31
0.16|0.20 {0.27,/0.2 |0.2 |0.11|/0.31,|2,0|0.27,/0.15|0.17,|,0.3
,0.31,0.33/0.29 |5,0.(2,0.],00(0.26|.420.46|,0.4|0.33|9)
5 |) ) 39) [41) |9) |) ) ) 0) |)
0.0 |0.02 |- 0.0 |0.0 |- - 0.0 0.05]/0.0 |0.02]- MM
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5- | (- 0.03|2(- |4(- |0.0 |0.07 |6(- |(- 7- | (- 0.0 | N
0.2 |0.23,| (- 0.2 0.2 |6(- |(- 0.2 {0.30 | 0.21|0.23,] 1(-
0,0./0.26 {0.31,{9,0.(7,0.]0.4 |0.35,/5,0|,0.41]|,0.3]0.29|0.3
29) |) 0.24 | 34) | 33) | 2,0.0.20|.37 |) 5) ) 6,0.

) 31) |) ) 33)
- - - - - - - 0.0 |- - - SEC
0.0 |0.05|0.10 |0.0 |0.0 |0.12]0.24(|O(- |[0.01|0.0 |0.03|0.0
2(- | (- (- a- 13¢ | |- 0.4 (- 1| (- 7(-
0.41|/0.44,/051,|{0.4 |04 |06 |055,{4,0|0.48|0.4 [0.44,/10.5
,03(0.34|0.29 |8,0.|6,0.{0,0./0.26|.42|,0.4 /0,0.|0.36 |4,0.
6) |) ) 38) | 40) 34) |) ) 4) 42) |) 38)

0.4 0.3 | Metr

0.4 1039 (034 |04 [0.41/0.3 |0.30 |3(- |0.43|0.4 |0.40|8(- |0
2(- | (- (- oG- | (- 2 | (- 0.0 | (- 5¢- | (- 0.14
0.0 |0.05(0.122,|0.1 |0.0 |0.2 |0.16,|6,0|0.09|0.0 |0.05],0.9
20./,08 |0.83(0,0.|,7,0./0,0./0.80|.97|,09 |10.,0.8 |0)
91) | 8) ) 92) |93) |86) |) ) 9) 95) | 9)
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Table E3b, Height, Network metanalysis continued

Place -
0.01
bo - 0.1 0.2 0.2 |- 0.0
0.05 1 0[- (- 0.06 E)_.OB 6 [-
[- 0.06 |0.06 [O. 0.15/0.40 | 0.8 | (- 0.94]|0.84
0.49,| [- [- 04, | 0.01F |, [- 6, 0.33 ’0.10 : [
0.40 |0.25, [0.28, |0.1|0.24, |05 |0.04,|22 |,0.2 0.8 |0.03,
] 0.38] |0.40] | 8] |0.27] |5] 0.85]| 6) 0) ] 2] 1.70]
Albe -
n 0.1
4 [- 0.03
-0.03 0.00 0.6 [-
[- [- 0, 0.22
0.20, 0.22, 0.3 ,0.2
0.14] 0.22] 3] 8]
Albe 0.0
n+ir 0[-
on 0.6
2,
0.6
2]
Albe -
n+vi 0.01
tA [-
0.06
0.04
]
Meb 0.22
en [-
0.03
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high :
0.48
]
0.93
PIP [0.08,
HD 1.79]
0.10
(_
0.44,
0.64 | PIP
) LD
0.15(
0.35,| 0.06¢
0.68 | 0.39,0 | PYRN
) .53) std
AL
BE
N
std
N
Pz
0.14( - Q+
- 0.05¢ | 0.02¢ | hyg
0.32,/0.31,0 | 0.35,0 | ien
061)|.41) |[.33) |e
0.00
0.07 - [
(- - - 0.0 | ALBE 0.25
0.42,]0.02¢ |0.08¢ | /¢ |N ,
0.58 | 0.43,0|0.47,0| 9-3 | std+ 0.25
) 38) [.3) |20 | MmN ]
21
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)
0.1 AL 0.2
0(- BE 0[
0.24 0.3 N 0.57
(- |0.14¢ |0.08¢ |0,0]0.17¢ |HD ,
0.33,0.34,0(0.39,0| .49 | 0.27,0 | +SE 0.18
0.81)|.64) [.55 [) |.60) |cC ]
0.3
0(- 0.2
0.44 0.1 (- |PIP
(0.0 | 0.34¢ | 0.29¢ | 9,0 | 0.36¢ | 0.3 | HD+
0,0. |0.21,0(0.27,0|.79 | 0.14,0 | 6,0. | MET
88) [.94) [.83) |) |.89) |79 |RO
0.04 0.1 0.1 |-
- |- o |- 9(- | 0.39(
0.56,]0.05¢ |-0.11¢ | 0.5 |0.02¢ | 0.7 |-
0.65 | 0.57,0 | 0.60,0| 1,0.| 0.49,0{ 3,0. | 1.01, | Iro
) 45) | .40) |33)].42) |35) |0.22)|n
0.0 -
0.13( 1(- 0.11/ - 0.0
- - 0.3 - |0.32(] 8¢
0.39,| 0.04¢ | 0.03¢ | 0,0 | 0.06¢ | 0.5 |- 0.3
0.63 [ 0.39,0(0.42,0| .28 | 0.30,0| 6,0. | 0.83, ] 9,0.
) 45) | .35) |) |.40) |33) |0.21)|54) |VitA
- - 0.0
0.09 | - - 0.0 - 10.36(| 3¢ |-
(- 10.02¢ |0.08¢|7C |0.01¢ |01 | 0.4 |0.05
0.42,/0.42,0/0.46,0/93|0.270|8C |0.89,[3,0.|C |mm
0.57)| .39) |.30) |40|.29) |06 |0.14)|49) 039N
22 0,0. ,0.31
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0.1 - - - -
0.02 2(- 0.2 |- 0.0 | 0.11(| 0.06
(- - - 0.5 |- 2(- | 0.43(| 4(- |- (-
0.58,| 0.09¢ | 0.14¢ | 4,0 |0.06¢ | 0.6 |- 0.5 | 0.58 | 0.53
0.59 |0.58,0|0.64,0|.28 [0.52,0|3,0.|1.03, |8,0./,0.3 |,0.3
) 43) [.34) |) |.39) |16) |0.14)|52) |4) |8) |SEC
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1(- 0.2 0.4 |0.33]0.38|0.44
0.46 0.1 1- 0.02 |1¢- | (- (- (-
(0.0 | 0.35¢ | 0.30¢ [5,0|0.39¢ | 0.3 | (- 0.1 |0.18,|0.13,]0.13
1,0.90.19,0 | 0.24,0| .81 | 0.14,0 | 4,0.| 0.45,|8,1. | 0.87 | 0.91 | ,1.0 | MET
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11.6: PROPORTION STUNTED, MASS DEWORMING VS.
CONTROL PAIRWISE ANALYSIS

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
3.11.1 Alben 5td
Auwrasthi 2000 T 610 84 451 5% 0.93[0.85,1.02]
Auwrasthi 2001 (cluster) 34 Tan 382 TE4 3B1% 0.94 [0.84, 1.08]
Bhoite 2012 {cluster adj) 4 41 5 38 0.7% 0.74[0.21, 2.56]
Raozelle 2014 {cluster) 202 7a3 176 799 M7 % 1.6 [0.97,1.38] el
Subtotal (95% CI) 2234 2052 100.0% 0.98 [0.88, 1.08] L 3
Tatal events 918 gy
Heterageneity, Tau®= 0.00; Chi*= 522, df= 3 (P =016}, F= 43%
Test for averall effect, £= 0.44 (F = 0.6E6)
3.11.3 Mebendazole High freq
Stoltzfus 2001 {clusten 28 170 41 170 a56% 0.68 [0.44,1.08] ——
Thi Le 2007 23 a4 24 24 444% 0.96 [0.59, 1.56] —a—
Subtotal (95% Cl) 254 254  100.0% 0.79 [0.57,1.10] .
Total events a1 B5

Heterogeneity: Tau®= 0.00; Chi*=1.05, df=1 {F=031) F=5%
Testfor overall effect Z=1.37(F=017)

3.11.4 Alben std+iron vs control

Bhoite 2012 (cluster adj) 3
Subtotal (95% CI)
Total events 3

Heterogeneity: Mot applicable

l
36

Testfor overall effect: £= 066 (F=0.51)

3.41.5Iron vs placebo

Thi Le 2007 25
Subtotal (95% Cl)
Total events 25

Heterogeneity: Mot applicable

ad
a8

Test for overall effect Z=0.02 {F = 0.98)

3.11.6 Meben High +iron vs control

Stoltzfus 2001 {cluster) 48
Thi Le 2007 22
Subtotal (95% Cl)

Tatal ewents TO

168
o]
253

] 38 100.0%
38 100.0%

24 84 100.0%
84 100.0%

24

41 170 B5.58%
24 94 345%
254 100.0%

65

Heterogeneity: Tau®= 0.00; Chi#= 0.74, df= 1 (P = 0.38); F= 0%
Testfor overall effect Z= 0.52 (P = 0.60)

3.11.7 Alb std + PZQ vs control

Jinabhai 2001 12
Subtotal (95% Cl)
Total events 12

Heterogeneity: Mot applicable

127
127

Testfor overall effect Z=0.23(F=0.82)

14 136 100.0%
136 100.0%

14

Testfor subgroup differences: Chif= 238, df= 5 (P = 0800, F= 0%
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0.63 [0.16, 2.46]
0.63 [0.16, 2.46]

1181(0.83,1.69]
0.91 [0.55, 1.48]
1.08 [0.81, 1.44]

0.92[0.44,1.91]
0.92 [0.44, 1.91]

— —

0.2

0.5

2

Favours deworming Favours control
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11.7 PROPORTION STUNTED, NETWORK META -ANALYSIS
COMPARED TO META -ANALYSIS

On the bottom of the diagonal, network metiaalyses for every possible comparison are

shown, using network metanalysis.

Bolded results are statistically significant.

Italicizedresults are greater than 0.3 SMD, which is equivate 0.5 kg, using the
typical standard deviation from the included stisdie

Results from metanalysis and network metnalysis can be compared by assessing the

result below the diagonal and above the diagonradfgiven comparison.

1.16 (0.98,| 1.54 (0.27,| 1.11(0.41, | 1.08 (0.81,| 0.92 (0.44,
Placebo 1.39) 8.69) 3.06) 1.44) 1.91)
0.97(0.78,
1.18) Alben std
0.72(0.16,1 0.74(0.17, | Alben +
.80) 1.87) iron
0.79(0.52, | 0.81(0.51,1 1.10(0.40, | Meben
1.17) .27) 5.05) high

Meben

1.07(0.73,1 1.10(0.72,1 1.48(0.54, | 1.35(0.91,1] high +
49) .63) 6.72) .98) iron
0.89(0.41, | 0.92(0.41, | 1.24(0.36, | 1.13(0.47, | 0.84(0.36, | Alben std
1.66) 1.78) 6.15) 2.38) 1.73) + PZQ
0.98(0.66, | 1.00(0.65, | 1.35(0.49, | 1.23(0.83,| 0.91(0.64, | 1.09(0.52,
1.39) 1.52) 6.20) 1.83) 1.32) 2.58) Iron
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11.8 SENSITIVITY ANALYSES OF PREVALENCE CUTOFF S

Note: Each of these graphs shows metaalysis of all studies which have a prevalence
above the cubff threshold, and the number of studies gradticipants is shown below
the graph. Therefore, 22 studies with 44,299 ggréints had >106 Ascaris baseline
prevalence, and the pooled effect of mass deworrmningeight (SMD) was about 0.5,
with 95%confidence interval of 0 to 0.1 SMDifor studieswith more than one type of
deworming, we chose the intervention group whicls wiwsest to mass deworming twice
per year. For studies with daterventions, we chose the intervention and comapar
arms where canterventions were similar in both groups g albendazole twice per year
+ vitamin Avs.vitamin A).

Cut-off thresholds for prevalence of Ascaris and weight

o4 Ascaris Prevalence vs Weight (SMD) Effect Size
0.3
% 0.2
]
2" T T L1
5 | | | |
s 0 I I
-0.1
-0.2 T T T T T T T T
10 20 30 40 50 60 70 80 90
Ascaris Prevalence Cutoff (all studies with >cutoff prevalence were included in pooled estimate)
Cutoff Number trials
Prevalence (participants)
10 22 (44,299)
20 20 (15,341)
30 15 (11,136)
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Weight (SMD), Cutoff thresholds for Impact on ascais (1l-relative risk)

Note: As with the previous graph, each point represemésaanalysis of all studies
which met the cutoff threshold for impact on assarsing relative risk reduction. Thus
17 studies had at least afi@r centrelative risk reduction on ascaris worm burden, and
the metaanalysis of these studies showed an effect of BMD (95%CI: 0.02, 0.12)

Impact on Ascaris vs Weight (SMD) Effect Size
0.4
0.3
0.2
g 0.1 | L = T
& o e e
0
-0.1
-0.2
10 20 30 40 50 60 70 80 90
Cutoff for impact on Ascaris (relative risk reduction), all studies with greater impact than the cutoff
threshold
Number
1-RR studies
(impact) (participants)
10 17 (13,199)
20 16 (11,121)
30 12 (7,114)
40 11 (5,041)
50 8 (4,463)
60 5 (2,538)
70 4 (1,917)
80 4 (1,917)
90 3 (1,667)
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Height, Cut-off threshold for prevalence of ascaris

0.4 4

Ascaris Prevalence Cutoff threshold and effect on

© Heignt(smp)

0.3
0.2
a
2
E‘Ol |
EOLLF b |
- [ |
-0.1
-0.2 T T T T T T T T )
10 20 30 40 50 60 70 80 90
Ascaris Prevalence Cutoff (all studies above this prevalence)
% cutoff # studies/
prevalence participants
10 19 (15,547)
20 18 (14,502)
30 13 (8,264)
40 11 (7,456)
50 11 (7,456)
60 11(5,911)
70 10 (9,626)
80 4 (1,202)
90 2 (970)
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Cut-off threshold for Impact on ascaris and height (SMD

Impact on Ascaris vs Height (SMD)
0.4
0.3
0.2
0.1 | \
g T
= -0.1
'g -0.2
-0.3
-0.4
-0.5
0.6 " : " : " : " : o : o : i : o "
Impact on Ascaris cutoff threshold (all studies above threshold)
cutoff % number
impact studies
(participants)
10 15(10,863)
20 15 (10,863)
30 11(6,774)
40 10(4,701)
50 8(4,396)
60 5(2,466)
70 4 (1,846)
80 4 (1,846)
90 3 (1,596)
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Cut-off threshold for prevalence and attendance (MD)

Cutoffs for prevalence ascaris and attendance Effect Size
0.08

o
o
=

o
o
]

Attendance Effect Size

-0.02

-0.04

-0.06

>10% >20% >30% >40% >50% >60% >70% >80% >90%
Prevalence ascaris at baseline (>x)

Cutoff Number

studies
>10%
>20%
>30%
>40%
>50%
>60%
>70%
>80%
>90%

P P NDNDNDN DO N
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Cutoff threshold for impact on ascaris and attendance (meadifference%)

Impact on ascaris cutoff thresholds and mean difference in %
attending

0.1

0.08

0.06

0.04

0.02

Attendance EMean difference %

-0.02

-0.04

-0.06

>10% >20% >30% >40% >50% >60%
Impact on ascaris prevalence (relative risk reduction)

Number
Cutoff studies
>10%
>20%
>30%
>40%
>50%
>60%

A b OO NN

381

85UB017 SUOWIWOD 8810 3|qedldde au A peusenob ae sajoliie YO ‘8sn JO 3. 10y Afeid)T8UIIUO AB|IA\ UO (SUORIPUOD-PUR-SLLIBI WD A8 | ARe.q 1 BulUO//SdRY) SUORIPUOD PUe SWwie | 38U 89S *[2202/2T/60] U0 A%iqiauliuo AB|iM ‘101e1id 8y L AriqiT eoIpe N UOIEN AQ £'9T0Z 59/EL0t 0T/I0PAW0D A8 1M Akeiq | ut|uo;/Sdiy wo.y pepeojumod ‘T ‘9T0Z ‘E08TTE8T



Cut-off threshold for proportion of population stunted (below -2HAZ) and weight

(SMD)
o Proportion stunted cutoff threshold and Weight (SMD)
0.1
| |
0 |
g |
i:—o.l
E
-0.2
-0.3
-0.4 T T T T
20 30 40 50 60
Proportion stunted (>x)
% cutoff Number
studies
(participants)
20 15 (50787)
30 8 (9224)
40 6 (6804)
50 6 (6804)
60 4 (4169)
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12 Glossary of abbreviations

Abbreviations:

Alb-std: albendazole 400 mg 2/year
Alb-LD: Albendazole 400 mg 1/ year
Alb-HD: Albendazole 400 mg >2/year-®
Sec: secnizadol@ntigiardial)

Meb-high: mebendazole >2/year

MMN: multiple micronutrient fortified biscuit
PZQ: praziquantel once/year

Metro: metronizadole: antigiardial

Pip: piperazine twice/ year

Leva-high: levamisole >2/year

Pyrn: pyrantel 2/ year

RCT: randomized contrigd trial

CBA: controlled before and after trial
ICC: intracluster correlation

SMD: standardized mean difference

Cl: confidence interval

STH: soittransmitted helminthiasis
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