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Literature review search 
The following search terms were used for all six databases: ((dairy AND (cattle OR cow*)) AND (UK OR british OR britain OR kingdom)) AND ((lame* OR locomotion) AND (incidence OR prevalence)). The results from the search and presented in the table below. 

Table 1. Scientific databases used in the systematic review and search results
	Database
	Website
	Number of papers
	Comments on search

	Agricola
	https://agricola.nal.usda.gov/
	35
	Search on Agricola database and all fields search

	Cab Direct
	https://www.cabdirect.org/
	325
	All fields search

	Cochrane library
	https://www.cochranelibrary.com/
	0
	All fields search

	PubMed
	https://pubmed.ncbi.nlm.nih.gov/
	133
	All fields search

	Scopus
	https://www.scopus.com/
	78
	Search limited to title, abstract and key words 

	Web of Science
	https://webofknowledge.com/
	176
	Search on all databases and all fields search



New variables created
[bookmark: _Ref35689019]Table 2. New binary variables created for analysing the data extracted from the selected papers for the meta-analysis on lameness frequency levels in British dairy cattle
	Variable
	Values
	Meaning

	Year of the start of data collection with the year 1995 as a cut-off 
	Before 1995

	Papers for which data collection started before the year 1995

	
	1995 and onwards
	Papers for which data collection started on the year 1995 or after

	Year of the start of data collection with the year 2000 as a cut-off 
	Before 2000
	Papers for which data collection started the year 2000

	
	2000 and onwards
	Papers for which data collection started on the year 2000 or after

	Year of the start of data collection with the year 2005 as a cut-off 
	Before 2005

	Papers for which data collection started the year 2005

	
	2005 and onwards
	Papers for which data collection started on the year 2005 or after

	Year of the start of data collection with the year 2008 as a cut-off 
	Before 2008

	Papers for which data collection started the year 2008

	
	2008 and onwards
	Papers for which data collection started on the year 2008 or after

	Year of the start of data collection with the year 2010 as a cut-off 
	Before 2010

	Papers for which data collection started the year 2010

	
	2010 and onwards
	Papers for which data collection started on the year 2010 or after

	Breed of animals
	Holstein/Friesian/Holstein-Friesian
	Breed of study population is mainly Holstein, Friesian or/and Holstein-Friesians

	
	Other
	All other breeds not fitting the above category

	Calving pattern
	Year-round
	Calving pattern of study population is year-round

	
	Other
	All other situations not fitting the above category

	Grazing regime
	Grazing
	Study population is allowed to graze during some time of the year

	
	Other
	All other situations not fitting the above category

	Housing system
	Cubicle
	Animals are housed in cubicles

	
	Other
	All other situations not fitting the above category

	Study farm location
	Research Institute
	Study farm(s) belong to a research institute

	
	Commercial farm
	Study farm(s) are commercial operations

	Study design
	Cross-sectional
	Study design was cross-sectional

	
	Other
	All other situations not fitting the above category

	Study unit
	Cow
	Study population were dairy cows regardless of their age

	
	Other
	All other situations not fitting the above category

	Lameness data source
	Mobility scoring system
	Lameness data were primary collected as animals were mobility scored

	
	Records
	Lameness data derived from records (secondary data source)

	Sample size with 1230 animals as the cut-off point
	1230 animals or more
	Study relied on a sample with 1230 animals or more

	
	Less than 1230 animals
	Study relied on a sample with less than 1230 animals

	Sample size with 5 farms and 1230 animals as the cut-off point
	At least 5 farms and 1230 animals
	Study relied on a sample with 1230 animals or more, from 5 or more farms

	
	Less than 5 farms and/or 1230 animals
	Study relied on a sample with less than 1230 animals from less than 5 farms
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PRISMA-P Checklist

	 Section and topic 
	Item No 
	Checklist item 

	ADMINISTRATIVE INFORMATION 

	Title: 

	Identification 
	1a 
	Systematic Review and Meta-analysis on Lameness Frequency in British Dairy Cattle (article title: Profiling detection and classification of lameness methods in British dairy cattle research: a systematic review and meta-analysis) 

	Update 
	1b 
	Not applicable

	Registration 
	2 
	Nothing to note

	Authors: 

	Contact 
	3a 
	Joao Sucena Afonso, Department of Epidemiology and Population Health, Institute of Infection and Global Health, University of Liverpool, Liverpool, UK, jafonso@liverpool.ac.uk.


	Contributions 
	3b 
	Joao was responsible for the systematic literature review and meta-analysis plan. Mieghan was involved in the reference screening and selection 

	Amendments 
	4 
	Nothing to note

	Support: 

	Sources 
	5a 
	Nothing to declare 

	Sponsor 
	5b 
	Not applicable

	Role of sponsor or funder 
	5c 
	Not applicable

	INTRODUCTION 

	Rationale 
	6 
	Lameness is an important health condition in British dairy cattle. However the diversity of study designs, and data collection and analysis methodology used in its research hampers our ability to compare results across different studies making it difficult for people involved in the milk value chain to make informed decisions.

	Objectives 
	7 
	The approach aimed to answer the question “What is the prevalence and incidence of lameness in British dairy cattle?”. 

	METHODS 

	Eligibility criteria 
	8 
	Eligibility was based on the PICOS approach using the following criteria: (i) Population: British dairy cattle; (ii) Outcome: lameness prevalence and/ or incidence, lameness causing foot lesions; and (iii) Study design: Randomised controlled trials, cohort studies, case-control studies, cross-sectional studies, case reports and outbreak investigations were all eligible for inclusion if they reported number of dairy cows that were lame (numerator) and the study population (denominator), or if the same could be calculated from the reported results. Only studies published in peer-reviewed journals were included, with no date restriction. Language of publication was restricted to English. Papers that reported data from previous publications were excluded as to have only one entry per data collection exercise. If the study met all the inclusion criteria but did not provide data on the number of lame cows and/or study population the corresponding author was contacted via email in an effort to retrieve the missing information and for clarification. If the corresponding author was not available, one of the co-authors was contacted. If the author(s) did not reply or could not provide the information requested the paper was excluded from the meta-analysis. In addition to the references identified through the systematic review, a backward search (also known as chain search) was also conducted and if papers were eligible were added to the database. 

	Information sources 
	9 
	The search was conducted in six electronic scientific literature databases – Agricola, Cab Direct, Cochrane Library, PubMed, Scopus and Web of Science (all databases) on the 4th of January 2020 with no date restriction 

	Search strategy 
	10 
	The search was limited to peer reviewed articles, published since 1823 in English. The population search terms were (dairy AND cattle) AND (UK OR Britain OR British OR kingdom). The outcome search terms were (lameness AND (prevalence OR incidence). The following code was used for all six databases considered: (dairy AND (cattle OR cow*) AND (UK OR British OR Britain OR kingdom) AND (lame* OR locomotion) AND (incidence OR prevalence)

	Study records: 

	Data management 
	11a 
	EndNote X9 was used to manage citations. Duplicate entries were identified, using the automatic function in EndNote and manually during the screening process, by considering the author, the year of publication, the article title, and the volume, issue and page numbers of the source. In questionable cases, the abstracts or full texts were compared. Conference papers reporting studies that were subsequently published in journals were considered duplicates

	Selection process 
	11b 
	Titles and abstracts from the records identified in the search were screened and accepted for full-text screening (eligibility) based on the inclusion criteria sited above by the main author. Full-text screening was performed by one reviewer (JSA) and checked for accuracy by MB. Any ambiguities were discussed and consensus reached 

	Data collection process 
	11c 
	Data extraction was conducted by one reviewer (JSA) and validated by another (MB) 

	Data items 
	12 
	Study characteristics (authors, year of publication, year or years of data collection, study type - experimental or observational, study design, sample size, sampling strategy); (ii) population data (breed, production system, milking system, grazing regime, housing system, study unit); (iii) outcome data (lameness classification method, lameness assessment frequency, lameness assessment observer, measure of disease frequency); and (iv) numerator and denominator data (number of lame cows, total number of cows in the study population, number of lameness events, population at risk

	Outcomes and prioritization 
	13 
	The primary outcome of interest was lameness frequency (incidence rate and prevalence)

	Risk of bias in individual studies 
	14 
	The lameness frequency levels reported in the papers included for the meta-analysis were assessed as to their potential risk of bias. This exercise followed the QUADAS2 approach (1)(Broen, Braaksma et al. 2012)(Broen, Braaksma et al. 2012)and an adapted tool was used to evaluate the potential risk of bias of a set of components and its applicability. The tool was piloted by two researchers (JSA and an invited researcher – BG - who was not otherwise involved in the study) on two randomly selected papers. If there was no agreement between the two researchers when assessing the papers, the tool was revised and re-piloted on two other randomly selected papers. A paper was considered to have a low overall risk of bias if the risk of bias and applicability concerns were low

	Data synthesis 
	15a 
	The primary outcome measure was incidence rate or prevalence of lameness. The data reported in the studies was summarised in a pooled estimate of incidence rate or prevalence of lameness 

	
	15b 
	A random effects model was used to pool the estimates from the identified studies. As data was not normally distributed it was transformed using the arcsine transformation method. The inverse variance method was used for pooling the estimate of the lameness frequency level. Confidence intervals for individual studies were estimated through the normal approximation interval based on the summary measure. The DerSimonian-Laird (DL) estimate was used to calculate the between-study variance τ2 

	
	15c 
	A sensitivity analysis was conducted comparing the results obtained using the arcsine transformation with those obtained when using other available data transformation methods. 
A two-step approach was used to address heterogeneity. The first-step was to identify outliers and influential studies. The forest plot was assessed and studies whose 95% confidence intervals did not overlap with that from the pooled estimate were identified. A set of tests followed to formally assess the influence of the outlying effect of individual studies on the pooled estimate by means of the function influence. Papers that had a strong influence on the overall estimate were removed from the meta-analysis. The second step was to use a moderator analysis, first by sub-group analysis (univariate), grouping the studies by factors that could explain the heterogeneity, followed by a multiple meta-regression if more than one factor was identified as a predictor of the variance between studies. Factors providing a P-value of 0.1 or below in the test for moderators were considered moderators and added to the multiple meta-regression model. The second step was only conducted if there were at least 10 papers, and if there were at least 5 papers per subgroup. 

	
	15d
	Nothing to note

	Meta-bias(es) 
	16 
	Nothing to note

	Confidence in cumulative evidence 
	17 
	Nothing to note


1. 

[bookmark: _Ref32248796] Risk Bias Assessment
QUADAS-2 adapted tool (1)

QUADAS-2 – adapted tool for assessing the risk of bias of selected publications for the meta-analysis on lameness frequency in British dairy cattle

	Phase 1 – Review Question

	What is the frequency level of lameness in British dairy cattle?



	Phase 2 – Risk of Bias

	1. Selection of Study Population

	Farm sampling strategy
	Randomly sampled from whole study population
	☐ (Low Risk)

	
	Randomly sampled from subset of the whole study population
	☐ (High Risk)

	
	Convenience sampled
	☐ (High Risk)

	
	Unclear
	☐ (Unknown)

	
	Comments:



	Animal sampling strategy
	Whole herd evaluated
	☐ (Low Risk)

	
	Random sample of the herd evaluated
	☐ (High Risk)

	
	Convenience/subset sample of the herd evaluated
	☐ (High Risk)

	
	Unclear
	☐ (Unknown)

	
	Comments:



	Refusal to participate or dropouts 
	No farmers refused to participate in the study nor did they dropout from the study once enrolled 
	☐ (Low Risk)

	
	There were refusals to participate in the study and/or dropouts 
	☐ (High Risk)

	
	Unclear
	☐ (Unknown)

	
	Comments:



	Risk of Bias
	If any of the answers for the different points was High Risk the Risk of Bias is considered High
	☐ (Low Risk)

	
	
	☐ (High Risk)

	2. Study’s Objective

	Study’s primary objective was to estimate the frequency level of lameness
	☐ (Low Risk)

	Study’s primary objective was NOT to estimate the frequency level of lameness
	☐ (High Risk)

	Unclear
	☐ (Unknown)

	Comments:



	3. Collection/Source of Lameness Data

	Lameness data source/collection method
Applicability Judgement
	By the same trained investigator through a mobility scoring system
	☐ (Low Risk)

	
	By two or more trained investigators using the same mobility scoring system
	The inter-observer agreement is high
	☐ (Low Risk)

	
	
	The inter-observer agreement is moderate or low
	☐ (High Risk)

	
	Lameness data retrieved from farm records
	☐ (High Risk)

	
	Lameness data retrieved from veterinary/hoof trimmer records
	☐ (Low Risk)

	
	Assessed by automated lameness detection system
	☐ (Low Risk)

	
	Unclear
	☐ (Unknown)

	
	Comments:





	Phase 3 – Bias Applicability Judgment

	1. Selection of Study Population

	Has the selection of the study population significantly affected its representativeness of the target population? 
	Yes
	☐ (Low Risk)

	
	No
	☐ (High Risk)

	
	Unclear
	☐ (Unknown)

	
	Comments:



	2. Study’s Objective

	Is the study addressing the review question?
	Yes
	☐ (Low Risk)

	
	No
	☐ (High Risk)

	
	Unclear
	☐ (Unknown)

	
	Comments:



	3. Collection/Source of Lameness Data

	Has lameness data been collected in an objective and consistent way? 

	Yes
	☐ (Low Risk)

	
	No
	☐ (High Risk)

	
	Unclear
	☐ (Unknown)

	
	Comments:





	Phase 4 – Overall Risk Assessment

	Overall Risk is considered LOW if Risk of Bias and Applicability Judgment are LOW for all criteria. All other situation are considered are classified as HIGH




Risk of bias assessment results

[bookmark: _Ref32318445]Table 3. Summary results of the risk of bias assessment using the adapted QUADAS-2 tool
	

Study
	Risk of bias
	
	Applicability concerns
	Overall risk assessment

	
	Selection of study population
	Study’s objective
	Collection/source of lameness data
	
	Selection of study population
	Study’s objective
	Collection/source of lameness data
	

	(2)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(3)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(4)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(5)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(6)
	High
	High
	Low
	
	High
	Low
	Low
	High

	(7)
	High
	Low
	High
	
	High
	Low
	High
	High

	(8)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(9)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(10)
	High
	Low
	Low
	
	High
	Low
	High
	High

	(11)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(12)
	High
	Low
	High
	
	High
	Low
	High
	High

	(13)
	High
	High
	Low
	
	High
	High
	Low
	High

	(14)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(15)
	High
	High
	High
	
	High
	Low
	Low
	High

	(16)
	High
	Low
	High
	
	High
	Low
	High
	High

	(17)
	High
	High
	High
	
	High
	High
	High
	High

	(18)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(19)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(20)
	High
	Low
	High
	
	High
	Low
	Low
	High

	(21)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(22)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(23)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(24)
	High
	High
	Low
	
	High
	High
	Low
	High

	(25)
	High
	Low
	High
	
	High
	Low
	Low
	High

	(26)
	High
	Low
	High
	
	High
	Low
	High
	High

	(27)
	High
	Low
	High
	
	High
	Low
	High
	High

	(28)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(29)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(30)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(31)
	High
	Low
	High
	
	High
	Low
	Low
	High

	(32)
	High
	Low
	High
	
	High
	Low
	High
	High

	(33)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(34)
	High
	Low
	High
	
	High
	Low
	High
	High

	(35)
	High
	High
	Low
	
	High
	Low
	Low
	High

	(36)
	High
	Low
	High
	
	High
	Low
	High
	High

	(37)
	High
	Low
	High
	
	High
	Low
	High
	High

	(38)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(39)
	High
	Low
	High
	
	High
	Low
	High
	High

	(40)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(41)
	High
	High
	High
	
	High
	Low
	Low
	High

	(42)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(43)
	High
	High
	Low
	
	High
	High
	Low
	High

	(44)
	High
	High
	Low
	
	High
	Low
	Low
	High

	(45)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(46)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(47)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(48)
	High
	High
	High
	
	High
	High
	High
	High

	(49)
	High
	High
	Low
	
	High
	High
	Low
	High

	(50)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(51)
	High
	Low
	High
	
	High
	Low
	High
	High

	(52)
	High
	Low
	High
	
	High
	Low
	High
	High

	(53)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(54)
	High
	Low
	High
	
	High
	Low
	Low
	High

	(55)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(56)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(57)
	High
	Low
	High
	
	High
	Low
	Low
	High

	(58)
	High
	Low
	High
	
	High
	Low
	High
	High

	(59)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(60)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(61)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(62)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(63)
	High
	Low
	Low
	
	High
	Low
	Low
	High

	(64)
	High
	Low
	High
	
	High
	Low
	High
	High

	(65)
	High
	Low
	High
	
	High
	Low
	High
	High

	(66)
	High
	Low
	High
	
	High
	Low
	High
	High

	(67)
	High
	Low
	High
	
	High
	Low
	High
	High

	(68)
	High
	Low
	High
	
	High
	Low
	High
	High

	(69)
	High
	Low
	High
	
	High
	Low
	High
	High
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[bookmark: _Ref38897627]Figure 1. Diagram of risk of bias from identified studies


 Papers identified for the meta-analysis

[bookmark: _Ref32402652] Table 4. Summary table of characteristics of papers with prevalence data selected for the meta-analysis
	Author and year
	Study type
	Study design
	Study farm(s) at Research Institute?
	Study unit
	Lameness data source
	Farm sample size
	Animal Sample size
	No of lame animals

	(2)
	Observational
	Longitudinal
	No
	Cow
	Farm records
	30
	1824
	636

	(3)
	Observational
	Longitudinal
	No
	Cow
	4-point scale AHDB DairyCo 2008
	7
	1400
	868

	(5)
	Observational
	Cross-sectional
	No
	Cow
	4-point scale Whay et al 2003
	205
	33415
	12297

	(6)
	Observational
	Longitudinal
	No
	Cow
	3-point scale Amory et al 2006
	50
	4646
	3458

	(8)
	Observational
	Longitudinal
	No
	Cow
	Automated system
	1
	332
	40

	(9)
	Observational
	Longitudinal
	No
	Cow
	5-point scale Flower and Weary 2006
	1
	25
	5

	(10)
	Observational
	Longitudinal
	No
	Cow
	None
	97
	1008
	39

	(11)
	Observational
	Longitudinal
	Yes
	Heifer
	9-point scale Manson and Leaver 1988
	1
	513
	14

	(12)
	Observational
	Retrospective longitudinal
	No
	Cow
	Farm records
	Not reported
	946000
	166496

	(13)
	Experimental
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	2
	178
	13

	(14)
	Observational
	Longitudinal
	No
	Cow
	9-point scale Manson and Leaver 1988
	37
	4230
	871

	(15)
	Experimental
	Longitudinal
	No
	Cow
	Farm records
	1
	10
	1

	(16)
	Observational
	Retrospective longitudinal
	No
	Cow
	Vet and farm records
	90
	13680
	2380

	(17)
	Observational
	Retrospective longitudinal
	No
	Culled cows
	Farm records
	50
	26644
	418

	(18)
	Experimental
	Longitudinal
	Yes
	Heifer
	9-point scale Manson and Leaver 1988
	1
	80
	32

	(19)
	Observational
	Longitudinal
	No
	Cow
	5-point scale Galindo et al 2000
	3
	210
	42

	(21)
	Observational
	Cross-sectional
	No
	Cow
	4-point scale AHDB DairyCo 2008
	61
	14700
	4145

	(22)*
	Experimental
	Longitudinal
	No
	Cow
	4-point scale AHDB DairyCo 2008
	4
	711
	271

	(23)
	Observational
	Cross-sectional
	No
	Cow
	5-point scale Haskell MJ et al 2006
	37
	2724
	647

	(27)
	Observational
	Retrospective longitudinal
	No
	Lactation
	Farm records
	960
	63891
	2429

	(29)
	Experimental
	Longitudinal
	No
	Cow
	4-point scale AHDB DairyCo 2008
	4
	680
	318

	(30)
	Observational
	Longitudinal
	No
	Cow
	4-point scale Whay et al 2003
	4
	731
	209

	(31)
	Experimental
	Longitudinal
	Yes
	Cow
	Farm records
	1
	53
	35

	(32)
	Experimental
	Longitudinal
	Yes
	Cow
	Farm records
	1
	72
	42

	(33)
	Experimental
	Negatively controlled randomized clinical trial
	No
	Heifer
	6-point scale Thomas HJ et al 2015
	1
	418
	174

	(34)
	Observational
	Retrospective longitudinal
	No
	Cow
	Farm records
	9
	224
	73

	(35)
	Experimental
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	48
	15

	(38)
	Experimental
	Negatively controlled randomized clinical trial
	No
	Heifer
	4-point scale AHDB DairyCo 2008
	8
	281
	48

	(39)
	Observational
	Cross-sectional
	No
	Cow
	9-point scale Manson and Leaver 1988
	15
	1575
	82

	(40)
	Observational
	Longitudinal
	No
	Cow
	5-point scale Sprecher et al 1997
	2
	74
	42

	(41)
	Observational
	Longitudinal
	No
	Cow
	Farm records
	4
	1307
	521

	(42)
	Observational
	Retrospective Longitudinal
	Yes
	Culled cows
	9-point scale Manson and Leaver 1988
	1
	72
	8

	(44)
	Experimental
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	32
	3

	(46)
	Experimental
	Longitudinal
	Yes
	Heifer
	9-point scale Manson and Leaver 1988
	1
	20
	10

	(47)
	Experimental
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	40
	9

	(48)
	Observational
	Retrospective Longitudinal
	No
	Culled cows
	Farm records
	843
	133910
	5337

	(49)
	Experimental
	Longitudinal
	Yes
	Cow
	4-point scale Phillips, C. J. C. 2009
	1
	162
	98

	(50)
	Observational
	Cross-sectional
	No
	Cow
	4-point scale Whay et al 2003
	63
	3390
	1217

	(51)
	Observational
	Longitudinal
	No
	Lactation
	Farm records
	2434
	44449
	7099

	(53)*
	Observational
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	724
	147

	(55)
	Observational
	Cross-sectional
	No
	Cow
	4-point scale AHDB DairyCo 2008
	43
	5620
	1692

	(56)
	Observational
	Longitudinal
	No
	Cow
	4-point scale Whay et al 2003
	1
	312
	100

	(59)
	Observational
	Cross-sectional
	No
	Cow
	4-point scale Rutherford et al 2009
	80
	12100
	2334

	(60)
	Observational
	Longitudinal
	No
	Cow
	4-point scale AHDB DairyCo 2008
	2
	500
	103

	(61)
	Experimental
	Positively controlled randomized clinical trial (RCT)
	No
	Cow
	6-point scale Thomas HJ et al 2015
	7
	648
	176

	(62)
	Observational
	Longitudinal
	No
	Cow
	3-point scale Walker et al 2007
	1
	36
	18

	(63)
	Observational
	Longitudinal
	No
	Cow
	3-point scale Walker et al 2007
	1
	59
	39

	(64)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Farm records
	55
	7700
	2310

	(67)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Farm records
	340
	45220
	10717

	(69)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Farm records
	1
	150
	102

	* data supplied by author



[bookmark: _Ref32409960]Table 5. Summary table of characteristics of papers with incidence data selected for the meta-analysis
	Author and year
	Study type
	Study design
	Study farm(s) at Research Institute?
	Study unit
	Lameness data source
	Farm sample size
	Animal Sample size
	No of lameness events

	(2)
	Observational
	Longitudinal
	No
	Cow
	Farm records
	30
	1824
	439

	(4)
	Observational
	Retrospective Longitudinal
	No
	Cow
	3-point scale Amory et al 2006
	28
	3154
	446

	(6)
	Observational
	Longitudinal
	No
	Cow
	3-point scale Amory et al 2006
	50
	4646
	1005

	(7)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Vet records
	1
	431
	1638

	(12)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Farm records
	Not reported
	946000
	321640

	(14)
	Observational
	Longitudinal
	No
	Cow
	9-point scale Manson and Leaver 1988
	37
	4230
	2310

	(16)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Vet and farm records
	90
	13680
	3283

	(18)
	Experimental
	Longitudinal
	Yes
	Heifer
	9-point scale Manson and Leaver 1988
	1
	80
	25

	(19)
	Observational
	Longitudinal
	No
	Cow
	5-point scale Galindo et al 2000
	3
	210
	106

	(20)
	Observational
	Longitudinal
	No
	Cow
	Farm records
	1
	14320
	18120

	(22)
	Experimental
	Longitudinal
	No
	Cow
	4-point scale AHDB DairyCo 2008
	4
	711
	424

	(24)
	Experimental
	Longitudinal
	No
	Cow
	Vet and farm records
	5
	1120
	772

	(25)
	Observational
	Retrospective Longitudinal
	No
	Lactation
	Vet records
	39
	12515
	5006

	(26)
	Observational
	Longitudinal
	No
	Cow
	Farm records
	15
	5895
	6057

	Leach (28)et al., 2005
	Experimental
	Longitudinal
	Yes
	Heifer
	9-point scale Manson and Leaver 1988
	1
	1356
	40

	(32)
	Experimental
	Longitudinal
	Yes
	Cow
	Farm records
	1
	72
	110

	(35)
	Experimental
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	48
	47

	(36)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Farm records
	43
	10062
	704

	(37)
	Observational
	Retrospective Longitudinal
	No
	Culled cow
	Farm records
	96
	17053
	887

	(43)
	Observational
	Longitudinal
	No
	Cow
	6-point scale Thomas HJ et al 2015
	2
	3275
	89

	(44)
	Experimental
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	32
	3

	(45)
	Experimental
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	31
	16

	(46)
	Experimental
	Longitudinal
	Yes
	Heifer
	9-point scale Manson and Leaver 1988
	1
	20
	17

	(47)
	Experimental
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	40
	9

	(51)
	Observational
	Longitudinal
	No
	Lactation
	Farm records
	2434
	75137
	8509

	(52)
	Observational
	Longitudinal
	No
	Cow
	Farm records
	 
	4642
	1421

	(53)
	Observational
	Longitudinal
	Yes
	Cow
	9-point scale Manson and Leaver 1988
	1
	191
	41

	(54)
	Observational
	Retrospective Longitudinal
	Yes
	Heifer
	9-point scale Manson and Leaver 1988
	1
	145
	552

	(56)
	Observational
	Longitudinal
	No
	Cow
	4-point scale Whay et al 2003
	1
	312
	444

	(57)
	Observational
	Longitudinal
	Yes
	Lactation
	Farm records
	4
	1594
	432

	(58)
	Observational
	Longitudinal
	No
	Cow
	Vet records
	1821
	136800
	7526

	(60)
	Observational
	Longitudinal
	No
	Cow
	4-point scale AHDB DairyCo 2008
	2
	500
	75

	(65)
	Observational
	Longitudinal
	No
	Cow
	Farm records
	11
	1166
	286

	(66)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Vet records
	185
	21000
	5250

	(68)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Farm records
	434
	210900
	45744

	(69)
	Observational
	Retrospective Longitudinal
	No
	Cow
	Farm records
	1
	150
	242




Results from the sensitivity analysis on the different data transformation methods

[bookmark: _Ref35765847]Table 6. Summary of the results from the meta-analysis of studies reporting lameness prevalence at cow level using different data transformation methods, before and after outlier removal
	Transformation
	No of studies
	Pooled prevalence
	95% CI
	95% PI

	Heterogeneity measures

	
	
	
	
	
	Cochran’s Q
	P-value Q
	Tau2
	I2

	Before outlier identification and removal

	Arcsine
	42
	0.299
	0.261-0.339
	0.087-0.572
	34975
	<0.001
	0.018
	99.9%

	Double arcsine
	42
	0.299
	0.260-0.339
	0.085-0.575
	34971
	<0.001
	0.019
	99.9%

	GLMM
	42
	0.281
	0.222-0.349
	0.049-0.747
	33164
	<0.001
	1.039
	99.9%

	Logit
	42
	0.285
	0.246-0.327
	0.099-0.592
	27320
	<0.001
	0.399
	99.8%

	After outlier identification and removal

	Arcsine
	40
	0.295
	0.267-0.324
	0.138-0.482
	12892
	<0.001
	0.009
	99.7%

	Double arcsine
	40
	0.294
	0.266-0.323
	0.135-0.483
	12890
	<0.001
	0.009
	99.7%

	GLMM
	42*
	-
	-
	-
	-
	-
	-
	-

	Logit
	38
	0.312
	0.279-0.348
	0.147-0.545
	14013
	<0.001
	0.222
	99.7%


*no outliers identified



[bookmark: _Ref35765910]Table 7. Summary of the results from the meta-analysis of studies reporting lameness incidence rate (100 cow-years) at cow level using different data transformation methods, before and after outlier removal
	Transformation
	No of studies
	Pooled Incidence rate (100 cow-years)
	95% CI
	95% PI

	Heterogeneity measures

	
	
	
	
	
	Cochran’s Q
	P-value Q
	Tau2
	I2

	Before outlier identification and removal

	Arcsine
	31
	45.2
	36.9-54.3
	8.8-109.7
	112985
	<0.001
	0.033
	100.0%

	Double arcsine
	31
	45.2
	36.9-54.3
	8.7-109.9
	112982
	<0.001
	0.033
	100.0%

	Logit
	31
	35.2
	27.1-45.6
	7.8-159.4
	102689
	<0.001
	0.528
	100.0%

	After outlier identification and removal

	Arcsine
	29
	36.8
	29.3-45.3
	5.6-95.5
	109127
	<0.001
	0.032
	100.0%

	Double arcsine
	29
	36.9
	29.3-45.3
	5.5-95.7
	109121
	<0.001
	0.032
	100.0%

	Logit
	28
	38.1
	30.1-48.0
	10.5-137.9
	68058
	<0.001
	0.378
	100.0%
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