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Supplemental File S1. PRISMA checklist 

Reference: Moher et al. (2009)  

For more information, visit: www.prisma-statement.org. 

Section/topic  # Checklist item  Reported on page # 1 

TITLE  
 

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT  
 

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; 

data sources; study eligibility criteria, participants, and interventions; study 

appraisal and synthesis methods; results; limitations; conclusions and implications 

of key findings; systematic review registration number.  

2,3 

INTRODUCTION  
 

Rationale  3 Describe the rationale for the review in the context of what is already known.  4,5 

Objectives  4 Provide an explicit statement of questions being addressed with reference to 

participants, interventions, comparisons, outcomes, and study design (PICOS).  

5 

                                                             
1 These pages will be updated before publication and checked in the final author proof as they change when excluding tables and figures from the manuscript and will 
change further during technical editing. 
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Section/topic  # Checklist item  Reported on page # 1 

METHODS  
 

Protocol and 

registration  

5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web 

address), and, if available, provide registration information including registration 

number.  

N.A. 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report 

characteristics (e.g., years considered, language, publication status) used as criteria 

for eligibility, giving rationale.  

6,7,8 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact 

with study authors to identify additional studies) in the search and date last 

searched.  

6 

Search  8 Present full electronic search strategy for at least one database, including any limits 

used, such that it could be repeated.  

Appendix 2 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in 

systematic review, and, if applicable, included in the meta-analysis).  

6,7,8 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, 

in duplicate) and any processes for obtaining and confirming data from 

investigators.  

8 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding 

sources) and any assumptions and simplifications made.  

7 

Risk of bias in 

individual studies  

12 Describe methods used for assessing risk of bias of individual studies (including 

specification of whether this was done at the study or outcome level), and how this 

information is to be used in any data synthesis.  

7,8 and 29,30 
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Section/topic  # Checklist item  Reported on page # 1 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  9,10 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, 

including measures of consistency (e.g., I2) for each meta-analysis.  

9,10 

Risk of bias across 

studies  

15 Specify any assessment of risk of bias that may affect the cumulative evidence 

(e.g., publication bias, selective reporting within studies).  

7,8,10 and 29,30 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, 

meta-regression), if done, indicating which were pre-specified.  

10 

RESULTS  
 

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the 

review, with reasons for exclusions at each stage, ideally with a flow diagram.  

11 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study 

size, PICOS, follow-up period) and provide the citations.  

11,12,13 

Risk of bias within 

studies  

19 Present data on risk of bias of each study and, if available, any outcome level 

assessment (see item 12).  

23,24 

Results of individual 

studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple 

summary data for each intervention group (b) effect estimates and confidence 

intervals, ideally with a forest plot.  

11-18 and appendix 3-5 
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Section/topic  # Checklist item  Reported on page # 1 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and 

measures of consistency.  

11-18 

Risk of bias across 

studies  

22 Present results of any assessment of risk of bias across studies (see Item 15).  23,24 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, 

meta-regression [see Item 16]).  

Appendix 6 and 7 

DISCUSSION  
 

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main 

outcome; consider their relevance to key groups (e.g., healthcare providers, users, 

and policy makers).  

18-26 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-

level (e.g., incomplete retrieval of identified research, reporting bias).  

18-26 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and 

implications for future research.  

26 

FUNDING  
 

Funding  27 Describe sources of funding for the systematic review and other support (e.g., 

supply of data); role of funders for the systematic review.  

27 
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Supplemental File S2. Full electronic search strategy   

 

Pubmed 

 

BVD search terms (all fields): ((((BVD) OR BVDV) OR Bovine viral diarrhea) OR Bovine 

viral diarrhoea) OR Bovine Viral Diarrhea Virus 

 

Risk factor search terms (all fields): (((((((((((((((((((((((Risk factor) OR purchase) OR 

import) OR trade) OR market) OR grazing) OR nose to nose contact) OR direct contact) OR 

over the fence contact) OR density) OR contact structure) OR herd) OR herd size) OR 

seasonal calving) OR calving pattern) OR housing system) OR management) OR biosecurity) 

OR vaccination) OR artificial insemination) OR embryo transfer) OR PI) OR persistent 

infection) OR persistently infected 

 

Introduction (all fields): (((((Introduction) OR pathway) OR epidemio*) OR incidence) OR 

prevalence) OR contamin* 

 

Delayed detection (all fields): (((((((((((((((Diagnostic test) OR persist*) OR delayed 

detection) OR test strategy) OR test scheme) OR test performance) OR test characteristics) 

OR sensitivity) OR control program*) OR eradication program*) OR surveillance) OR false 

negative) OR free) OR freedom) OR transmission) OR spread 

___________________________________________________________________________ 

Search:  

http://creativecommons.org/licenses/by-nc-nd/4.0/
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risk factor search terms OR  introduction search terms OR Delayed detection search terms 

AND BVD search terms 

 

((((((((((((((((((((((((((((Risk factor) OR purchase) OR import) OR trade) OR market) OR 

grazing) OR nose to nose contact) OR over the fence contact) OR direct contact) OR density) 

OR contact structure) OR herd) OR herd size) OR seasonal calving) OR calving pattern) OR 

housing system) OR management) OR biosecurity) OR vaccination) OR artificial 

insemination) OR embryo transfer) OR PI) OR persistent infection) OR persistently 

infected)) OR ((((((Introduction) OR pathway) OR epidemio*) OR incidence) OR 

prevalence) OR contamin*)) OR ((((((((((((((((Diagnostic test) OR persist*) OR delayed 

detection) OR test strategy) OR test scheme) OR test performance) OR test characteristics) 

OR sensitivity) OR control program*) OR eradication program*) OR surveillance) OR false 

negative) OR free) OR freedom) OR transmission) OR spread))) AND (((((BVD) OR 

BVDV) OR Bovine viral diarrhea) OR Bovine viral diarrhoea) OR Bovine Viral Diarrhea 

Virus) 

 

CAB abstracts 

 

Advanced search 

BVD: BVD.mp. or BVDV.mp. or bovine viral diarrhea.mp. or exp bovine viral diarrhoea/ or 

bovine viral diarrhoea.mp. or Bovine Viral Diarrhea Virus.mp. 

Risk factor: risk factor.mp. or exp risk factors/ or purchase.mp. or import.mp. or exp imports/ 

or exp trade/ or trade.mp. or  market.mp. or exp grazing/ or grazing.mp. or "nose to nose".mp. 
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or "over the fence".mp. or exp density/ or density.mp. or contact structure.mp. or herd.mp. or 

exp herds/ or herd size.mp. or seasonal calving.mp. or calving pattern.mp. or housing 

system.mp. or management.mp. or exp management/ or biosecurity.mp. or  vaccination.mp. 

or exp vaccination/ or artificial insemination.mp. or exp artificial insemination/ or PI.mp. or 

persistent infection.mp. or persistently infected.mp. or "direct contact".mp. or embryo 

transfer.mp. or exp embryo transfer/ 

Introduction: exp introduction/ or introduction.mp. or pathway.mp. or epidemio*.mp. or 

epidemiology.sh. or incidence.mp. or exp incidence/ or disease prevalence.mp. or exp disease 

prevalence/ or  seroprevalence.mp. or exp seroprevalence/ or contamin*.mp. 

Delayed detection: Diagnostic test.mp. or persist*.mp. or delayed detection.mp. or test 

strategy.mp. or test scheme.mp. or test performance.mp. or  test characteristics.mp. or 

sensitivity.mp. or control program*.mp. or control programmes.sh. or  eradication 

program*.mp. or exp surveillance/ or surveillance.mp. or false negative.mp. or free.mp. or  

freedom.mp. or transmission.mp. or exp transmission/ or spread.mp. or exp spread/ 

Multi-field search 

BVD: (BVD or BVDV or Bovine viral diarrhea or Bovine viral diarrhoea or Bovine Viral 

Diarrhea Virus).af. 

Risk factor: (Risk factor or purchase or import or trade or market or grazing or nose to nose 

contact or direct contact or over the fence contact or density or contact structure or herd or 

herd size or seasonal calving or calving pattern or housing system or management or 

biosecurity or vaccination or artificial insemination or embryo transfer or PI or persistent 

infection or persistently infected).af. 

Introduction: (Introduction or pathway or epidemio* or incidence or prevalence or 
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contamin*).af. 

Delayed detection: (Diagnostic test or persist* or delayed detection or test strategy or test 

scheme or test performance or test characteristics or sensitivity or control program* or 

eradication program* or surveillance or false negative or free or freedom or transmission or 

spread).af. 

 

Advanced and multi-field search 

risk factor search terms OR  introduction search terms OR Delayed detection search terms 

AND BVD search terms 

 

Scopus 

 

Search terms same as in Pubmed. 

 

(TITLE-ABS-KEY ((bvd ) OR ( bvdv ) OR ( bovine viral diarrhea ) OR ( bovine viral 

diarrhoea ) OR ( bovine viral diarrhea virus ) )) AND (TITLE-ABS-KEY(( risk AND factor ) 

OR ( purchase ) OR ( import ) OR (trade) OR (market) OR ( grazing ) OR ( "nose to nose" ) 

OR ( "over the fence" ) OR (direct AND contact) OR ( density ) OR ( contact AND structure 

) OR (herd) OR ( herd AND size ) OR ( seasonal AND calving ) OR ( calving AND pattern ) 

OR ( housing AND system ) OR ( management ) OR (biosecurity) OR (vaccination) OR 

(artificial AND insemination) OR (embryo AND transfer) OR (PI) OR (persistent AND 

infection) OR (persistently AND infected) OR ( introduction ) OR (pathway) OR ( epidemio* 

) OR ( incidence ) OR (prevalence) OR (contamin*) OR ( diagnostic AND test ) OR ( 
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persist* ) OR ( delayed AND detection ) OR ( test AND strategy ) OR ( test AND scheme ) 

OR (test AND performance) OR (test AND characteristics) OR (sensitivity) OR ( control 

AND program* ) OR ( eradication AND program* ) OR ( surveillance ) OR ( false AND 

negative ) OR ( free ) OR ( freedom ) OR ( transmission ) OR ( spread ) ) )  
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Supplemental File S3. Descriptive characteristics of the 51 papers that were screened with the study appraisal checklist and selection of papers 

for meta-analysis 

ID Study (Author and year) Country Study 

design 

Unit of 

interest in rf 

analysis 

 

Type of 

cattle studied 

(dairy, beef 

or 

combination) 

Outcome 

measure 

(Antibodies, 

virus) 

Diagnostic test Included 

in meta-

analysis 

(yes/no) 

1 Almeida et al. (2013) Brazil Cross-

sectional 

300 herds Dairy Antibodies ELISA on BTM No 

2 Amelung et al. (2018) Germany Cross-

sectional 

2542 herds 

 

Combination Virus ELISA on ear 

notch followed by 

PCR on ear notch 

Yes 

3 Aragaw et al. (2018) Ethiopia Cross-

sectional 

1379 cattle 

 

Dairy Antibodies ELISA on blood No 

4 Aye et al. (2017) Myanmar Cross-

sectional 

381 herds Dairy Antibodies ELISA on BTM No 

5A3 Barrett et al. (2018) Ireland Cross-

sectional 

161 herds 

 

Beef Antibodies ELISA on blood No 

5B2 Barrett et al. (2018)  Ireland Cross-

sectional 

139 herds Beef Virus On ear notch Yes 

6A3 Bedekovic et al. (2013)  Croatia Cross-

sectional 

987 cattle 

 

Dairy Antibodies ELISA on blood No 

6B2 Bedekovic et al. (2013) Croatia Cross-

sectional 

2284 cattle 

 

Dairy Virus ELISA on ear 

notch 

No 

7 Bishop et al. (2010) Wales Cross-

sectional 

36 herds Dairy Antibodies ELISA on BTM Yes 
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8 BuitragoHorta et al. (2018) Colombia Cross-

sectional 

930 animals 

 

Dairy Antibodies ELISA on blood No 

9A3 Byrne et al. (2017) Northern 

Ireland 

Cross-

sectional 

2827 herds Combination Virus PCR on ear notch No 

9B2 Byrne et al. (2017) Northern 

Ireland 

Cross-

sectional 

2827 herds Combination Virus PCR on ear notch Yes 

10 Carbonero et al. (2011) Argentina Cross-

sectional 

852 

animals/ 55 

herds 

 

Dairy Antibodies ELISA on blood No 

11 Charoenlarp et al. (2018) Northern 

Ireland 

Cross-

sectional 

17186 herds 

 

Combination Virus ELISA and/or 

PCR on ear notch 

Yes 

12 Chi et al. (2002) Canada Cross-

sectional 

90 herds 

 

Dairy Antibodies Virus 

neutralisation 

No 

13 Cuttance et al. (2014) New 

Zealand 

Cross-

sectional 

43 herds 

 

Beef Antibodies ELISA on blood No 

14 Erfani et al. (2018) Iran Cross-

sectional 

562 cattle 

 

Unknown Antibodies 

and virus 

ELISA on blood No 

15 Ersboll et al. (2010) Denmark Cohort 7921 herds Dairy Virus  ELISA on BTM 

and blood  

Yes 

16 Fernandes et al. (2016) Brazil Cross-

sectional 

478 herds 

 

Combination Antibodies VNT on blood No 

17 Gadicke et al. (2016) Chile Cross-

sectional 

40 herds 

400 cattle 

Dairy Antibodies ELISA on blood No 

18A1 Gates et al. (2014) Scotland Cross-

sectional 

255 herds Beef Antibodies ELISA on blood Yes 

18B1 Gates et al. (2014) Scotland Cross-

sectional 

189 herds Dairy Antibodies ELISA on blood Yes 

19A1 Gates et al. (2013) Scotland Case-

control 

249 herds 

(65 cases 

Beef Antibodies ELISA on blood Yes 
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and 184 

controls) 

19B1 Gates et al. (2013) Scotland Case-

control 

185 herds 

(119 cases 

and 66 

controls) 

Dairy Antibodies ELISA on blood Yes 

20A2 Graham et al. (2013) Ireland Cross-

sectional 

3894 herds Combination Virus ELISA or PCR on 

ear notch 

Yes 

20B3 Graham et al. (2013) Ireland Cross-

sectional 

1078 herds Combination Virus ELISA or PCR on 

ear notch 

No 

21A2 Graham et al. (2016) Ireland Cross-

sectional 

58479 herds Combination Virus Unknown Yes 

21B3 Graham et al. (2016) Ireland Cross-

sectional 

7440 herds Combination Virus Unknown No 

22 Hanon et al. (2018) Belgium Cross-

sectional 

51 herds 

and 3017 

cattle 

 

Combination antibodies Different ELISAs 

and VNT on blood 

and milk 

Yes 

23 Herrera-Yunga et al. (2018) Ecuador Cross-

sectional 

394 cattle 

/75 herds 

Dairy Antibodies ELISA on milk No 

24A2 Houe et al. (1995) Denmark Cross-

sectional 

19 herds Dairy Virus Virus isolation and 

virus 

neutralization on 

blood 

Yes 

24B3 Houe et al. (1995) USA Cross-

sectional 

20 herds Dairy Virus Immunoperoxidase 

monolayer assay 

and virus 

neutralization on 

blood 

No 
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25 Humphry et al. (2012) Scotland Cross-

sectional 

374 herds Dairy Antibodies ELISA on btm No 

26 Kadohira et al. (2010) Japan Case-

control 

44 herds  

(15 cases 

and 29 

controls)  

Dairy Virus BTM screening 

and PCR on blood 

No 

27 Kumar et al. (2018) India Cross-

sectional 

500 cattle  

 

Dairy Antibodies ELISA on blood No 

28 Luzzago et al. (2008) Italy Cross-

sectional 

62 herds 

 

Dairy Virus ELISA on blood 

and milk 

No 

29 Machado et al. (2016) Brazil Case-

control 

466 herds  

(21 cases 

and 63 

controls) 

Dairy Antibodies ELISA on BTM No 

30 Mainar-Jaime et al. (2001) Spain Cross-

sectional 

529 cattle 

 

Dairy Antibodies ELISA on blood Yes 

31 Martinez-Ibeas et al. (2015) Republic of 

Ireland 

Cross-

sectional 

305 herds Dairy Antibodies ELISA on BTM 

and blood 

Yes 

32 Milian-Suazo et al. (2016) Mexico Cross-

sectional 

182 herds Dairy Antibodies ELISA on blood No 

33 Mockeliuniene et al. (2004) Lithuania Cross-

sectional 

3798 cattle 

 

Combination Antibodies ELISA on blood No 

34 Nava Lotuffo et al. (2013) Venezuela Cross-

sectional 

353 cattle 

 

Dairy Antibodies ELISA on blood No 

35 Presi (2011) Switzerland Cross-

sectional 

33,188 

herds 

 

Combination Virus ELISA or PCR on 

ear notch 

Yes 

36 Quevedo (2011) Colombia Cross-

sectional 

238 cattle 

 

Dairy Antibodies ELISA on blood No 
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37 Ramirez Vasquez et al. (2016) Colombia Cross-

sectional 

791 cattle  

/29 herds 

Dairy Antibodies ELISA on blood No 

38 Rego et al. (2016) Brazil Cross-

sectional 

319 Cattle  

 

Combination Antibodies Seroneutralization 

on blood 

No 

39 Saa et al. (2012) Ecuador Cross-

sectional 

346 herds 

 

Combination Antibodies ELISA on blood No 

40A2 Sarrazin et al. (2013) Belgium Cross-

sectional 

664 herds Combination Antibodies 

and virus 

ELISA on blood Yes 

40B3 Sarrazin et al. (2013) Belgium Cross-

sectional 

579 herds Combination Antibodies 

and virus 

ELISA on blood No 

41 Scott et al. (2006) Canada Cross-

sectional 

77 herds 

 

Dairy Antibodies Virus 

neutralization on 

blood 

No 

42 Segura-Correa et al. (2010) Mexico Cohort 329 cattle 

 

Dairy Antibodies ELISA on blood No 

43 Segura-Correa et al. (2016) Mexico Cross-

sectional 

385 cattle 

 

Combination Antibodies ELISA on blood No 

44 Selim et al. (2018) Egypt Cross-

sectional 

480 cattle 

and 257 

buffalo 

Unknown Antibodies ELISA on blood No 

45 Solis-Calderon et al. (2005) Mexico Cross-

sectional 

560 cattle 

 

Beef Antibodies ELISA on blood No 

46 Sun et al. (2015) China Cross-

sectional 

134 herds 

 

Combination Antibodies ELISA on blood No 

47 Talafha et al. (2009) Jordan Cross-

sectional 

62 herds 

 

Dairy Antibodies ELISA on blood No 

48 Taylor et al. (2006) Australia Cross-

sectional 

250 herds 

 

Combination Antibodies Virus 

neutralization on 

blood 

No 
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49A2 Valle et al. (1999) Norway Case-

control 

314 herds  

(162 cases 

and 152 

controls) 

Dairy Antibodies BTM screening 

and pooled milk 

sample followed 

by ELISA on 

blood 

Yes 

49B3 Valle et al. (1999) Norway Case-

control 

Unknown Dairy Antibodies BTM screening 

and pooled milk 

sample followed 

by ELISA on 

blood 

No 

49C3 Valle et al. (1999) Norway Case-

control 

Unknown Dairy Antibodies BTM screening 

and pooled milk 

sample followed 

by ELISA on 

blood 

No 

50 Williams et al. (2014) UK Cross-

sectional 

1088 herds Dairy Antibodies ELISA on BTM Yes 

51 Wittum et al. (2001) USA Cross-

sectional 

128 herds 

 

Beef Virus Microtiter virus 

isolation on blood 

(confirmation at 6 

mo. of age) 

No 

1  These rows represent one of two studies presented in a single paper. Each of these studies had been conducted on different herds (beef or 

dairy) and has been analysed separately. 
2 These rows represent one of two or three studies presented in a single paper. Each of these studies were chosen for inclusion in further 

analyses.  
3 These rows represent one of two or three studies presented in a single paper. Each of these studies were excluded. 
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Supplemental File S4. Overview of risk factors that were studied in the final selection of 18 papers and were included in the meta-analyses  

4.1 Herd and animal characteristics  

4.1.1 Complete overview of risk factors studied within the herd and animal characteristics group ordered by year. 

Table S4.1. Herd type 

Risk factor Study Country Odds Ratio (95% CI) 

Breed (Other vs Holstein Friesian)# Mainar-Jaime et al., (2001) Spain 3.76 (2.43-5.82)* 

Herd type (exclusively dairy vs other) Presi, (2011) Switzerland 1.7 (1.1-2.6) 

Herd type (dual vs beef) Graham et al., (2013) Ireland 1.36 (0.82-2.26)* 

Herd type (milk vs beef) Graham et al., (2013) Ireland 1.67 (1.37-2.03)* 

Herd type (dual vs beef) Graham et al., (2016) Ireland 1.65 (1.37-1.99)* 

Herd type (dairy vs beef) Graham et al., (2016) Ireland 2.48 (2.26-2.73)* 

Breed (beef vs dairy) Amelung et al., (2018) Germany 0.24 (0.16-0.37)* 

Type of production (other vs dairy) Amelung et al., (2018) Germany 0.35 (0.17-0.75) 

Type of production (suckler vs dairy) Amelung et al., (2018) Germany 0.54 (0.35-0.82) 

Breed (other vs dairy) Amelung et al., (2018) Germany 0.82 (0.61-1.12)* 

Herd type (other vs beef breeding) Charoenlarp et al., (2018) Northern Ireland 1.00 (0.88-1.14)* 

Herd type (beef rearing vs beef breeding) Charoenlarp et al., (2018) Northern Ireland 1.00 (0.82-1.23)* 

Herd type (beef fattening vs beef breeding) Charoenlarp et al., (2018) Northern Ireland 1.32 (1.03-1.70)* 

Herd type (dairy vs beef breeding) Charoenlarp et al., (2018) Northern Ireland 2.26 (2.01-2.55)* 

Breed type (mixed vs dairy)# Hanon et al., (2018) Belgium 1.01 (0.67-1.52)* 

Breed type (beef vs dairy)# Hanon et al., (2018) Belgium 1.09 (0.94-1.26)* 

Herd type (mixed vs dairy)# Hanon et al., (2018) Belgium 1.17 (0.98-1.41)* 

Herd type (beef vs dairy)# Hanon et al., (2018) Belgium 1.55 (1.31-1.84)* 

# animal level study 

* Unadjusted 
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Table S4.2. Herd size 

Risk factor Range herd size Study Country Odds Ratio (95% 

CI) 

Herd size (>17-≤35 vs ≤ 17) # 3 – 74 (median 14) Mainar-Jaime et al. (2001) Spain 0.57 (0.34-0.95)* 

Herd size (>35 vs ≤ 17) # 3 – 74 (median 14) Mainar-Jaime et al. (2001) Spain 1.16 (0.71-1.92)* 

Log herd size (no. of lactating cows 

in the herd) 

 - Ersboll et al., (2010) Denmark 3.88 (2.86-5.27) 

Herd size (per additional unit)  - Presi, (2011) Switzerland 1.01 (1.01-1.01) 

No. of animals (continuous) 1 – 642 (average 96) Sarrazin et al., (2013) Belgium 1.004 (1.002-1.006) 

No. of calves in 2012 (23-45 vs 2-

22) 

(2-22) – (>93)  Graham et al. (2013)  Ireland 1.44 (1.06-1.95)*  

No. of calves in 2012 (46-66 vs 2-

22) 

(2-22) – (>93) Graham et al. (2013)  Ireland 1.76 (1.31-2.37)*  

No. of calves in 2012 (67-93 vs 2-

22) 

(2-22) – (>93) Graham et al. (2013)  Ireland 1.84 (1.37-2.47)*  

No. of calves in 2012 (>93 vs 2-22) (2-22) – (>93) Graham et al. (2013)  Ireland 3.07 (2.32-4.07)*  

Log no. of cows > 2yrs  (1-24) – (>94) Graham et al. (2013)  Ireland 1.63 (1.42-1.88) 

Herd size (66-99 vs 31-65) (31-65) – (>99) Martinez-Ibeas et al., 

(2015) 

Ireland 4.06 (1.15-14.34) 

Log no. of calves born 1/01/2014-

30/06-2014  

(1-3) – (>27) (median 10) Graham et al. (2016) Ireland 1.74 (1.66-1.82) 

Herd size (8-13 vs 1-7) (1-7) – (>44) (median 18) Graham et al. (2016)  Ireland 1.59 (1.29-1.97)* 

Herd size (14-23 vs 1-7) (1-7) – (>44) (median 18) Graham et al. (2016)  Ireland 2.72 (2.25-3.30)* 

Herd size (24-44 vs 1-7) (1-7) – (>44) (median 18) Graham et al. (2016)  Ireland 3.70 (3.07-4.46)* 

Herd size (>44 vs 1-7) (1-7) – (>44) (median 18) Graham et al. (2016)  Ireland 6.77 (5.67-8.09)* 

Herd size (101-150 vs ≤100) # 13-635 (average 168) Hanon et al. (2018)  Belgium 0.42 (0.32-0.55)* 

Herd size (>300 vs ≤100) # 13-635 (average 168) Hanon et al. (2018)  Belgium 0.54 (0.41-0.71)* 
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Herd size (201-300 vs ≤100) # 13-635 (average 168) Hanon et al. (2018)  Belgium 0.61 (0.47-0.81)* 

Herd size (151-200 vs ≤100) # 13-635 (average 168) Hanon et al. (2018)  Belgium 0.68 (0.52-0.89)* 

No. of cows in the herd (continuous) Median 114 Barrett et al., (2018) Ireland 1.025 (1.006-1.045) 

Herd size (per additional 100 

animals) 

Average 127, max 906 Amelung et al. (2018) Germany 1.49 (1.35-1.65) 

Herd size (20-50 vs <20) (<20) – (>100) Charoenlarp et al. (2018) Northern Ireland 1.87 (1.56-2.24) 

Herd size (51-100 vs <20) (<20) – (>100) Charoenlarp et al. (2018) Northern Ireland 2.93 (2.44-3.51) 

Herd size (>100 vs <20) (<20) – (>100) Charoenlarp et al. (2018) Northern Ireland 6.19 (5.22-7.34) 

# animal level study 

* Unadjusted 

 

4.1.2 Overview of similar risk factors that were included in the meta-analyses within the herd and animal characteristics group ordered 

by odds ratios 

Table S4.3. Factors regarding herd type selected for meta-analysis  

Risk factor Study Country Odds Ratio (95% CI) 

Herd type (dairy vs beef) Hanon et al., (2018) Belgium 0.64 (0.54-0.77)* 

Herd type (milk vs beef) Graham et al., (2013) Ireland 1.67 (1.37-2.03)* 

Herd type (exclusively dairy vs other) Presi, (2011) Switzerland 1.7 (1.1-2.6) 

Type of production (dairy vs suckler) Amelung et al., (2018) Germany 1.85 (1.22-2.86) 

Herd type (dairy vs beef breeding) Charoenlarp et al., (2018) Northern Ireland 2.26 (2.01-2.55)* 

Herd type (dairy vs beef) Graham et al., (2016) Ireland 2.48 (2.26-2.73)* 

* Univariate results 

Table S4.4. Factors regarding herd size selected for meta-analysis 

Risk factor Range herd size Study Country Odds Ratio (95% CI) 

Herd size   - Presi, (2011) Switzerland 1.010 (1.010-1.010) 

No. of animals Average 96,  Sarrazin et al., (2013) Belgium 1.004 (1.002-1.006) 
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min 1 – max 642  

No. of cows in the herd  Average 145, median 114 Barrett et al., (2018) Ireland 1.025 (1.006-1.045) 

Herd size* Average 127, max 906 Amelung et al. (2018) Germany 1.004 (1.003-1.005) 

* OR=1.49 per additional 100 animals, recalculated to OR per additional animal. 

4.2 Cattle movement 

4.2.1 Complete overview of risk factors studied within the cattle movement group ordered by year. 

Table S4.5. Participation in cattle shows or markets 

Risk factor Study Country Odds Ratio (95% CI) 

Cattle sent to markets or shows (yes vs no) Presi et al., (2011) Switzerland 1.60 (1.29-1.98)* 

Attend shows, beef herds (yes vs no) Gates et al. (2013) A Scotland 0.80 (0.31-1.88)* 

Attend shows, dairy herds (yes vs no) Gates et al. (2013) B Scotland 1.29 (0.55-3.32)* 

Participation at shows and auctions (yes vs no) Amelung et al., (2018) Germany 1.12 (0.84-1.49)* 

Participation to cattle markets (yes vs no)# Hanon et al., (2018) Belgium 2.03 (1.52-2.72)* 

# animal level study 

* Unadjusted 

 

Table S4.6. Introduction of cattle 

Risk factor Study Country Odds Ratio (95% CI) 

Purchased cows during the last year (yes vs no) # Mainar-Jaime et al., (2001) Spain 1.03 (0.61-1.73) * 

Origin of bulls in herd (purchased vs all homebred) # Mainar-Jaime et al., (2001) Spain 3.45 (1.2-9.9) 

Origin (Purchase vs born on farm) # Mainar-Jaime et al., (2001) Spain 3.83 (1.90-7.73)  

Effect of buying in policy (open herds vs closed 

herds) 

Bishop et al., (2010) Wales 10 (1.7-59.4) * 

Purchase (yes vs no) Presi et al., (2011) Switzerland 1.87 (1-3.47)  
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Source from accredited herds, beef herds (yes vs no) Gates et al., (2013) A Scotland 1.12 (0.55-2.18) *1 

Purchase bulls, beef herds, beef herds (yes vs no) Gates et al., (2013) A Scotland 1.81 (0.80-4.66) *1 

Purchase open heifers, beef herds (yes vs no) Gates et al., (2013) A Scotland 1.95 (1.09-3.54) *1 

Purchase store cattle, beef herds (yes vs no) Gates et al., (2013) A Scotland 2.27 (1.28-4.06) *1 

Purchase pregnant cows, beef herds (yes vs no) Gates et al., (2013) A Scotland 2.51 (1.40-4.53) *1 

Purchase pregnant heifers, beef herds (yes vs no) Gates et al., (2013) A Scotland 2.81 (1.54-5.13) *1 

Purchase open cows, beef herds (yes vs no) Gates et al., (2013) A Scotland 2.81 (1.58-5.08) *1 

Log 10 total no. of cattle purchased, beef herds Gates et al., (2013) A Scotland 3.21 (2.02-5.31) *1 

Total no. of source herds, units of 10 farms, beef 

herds 

Gates et al., (2013) A Scotland 10.6 (3.91-31.0) *1 

Source from accredited herds, dairy herds (yes vs no) Gates et al., (2013) B Scotland 0.49 (0.22-1.11) *2 

Purchase pregnant heifers, dairy herds (yes vs no) Gates et al., (2013) B Scotland 1.42 (0.71-2.91) *2 

Log 10 total no. of cattle purchased, dairy herds  Gates et al., (2013) B Scotland 1.82 (1.20-2.83) *2 

Purchase bulls, dairy herds (yes vs no) Gates et al., (2013) B Scotland 2.15 (1.17-3.99) *2 

Purchase store cattle, dairy herds (yes vs no) Gates et al., (2013) B Scotland 2.28 (1.12-4.90) *2 

Purchase open cows, dairy herds (yes vs no) Gates et al., (2013) B Scotland 2.64 (1.63-5.34) *2 

Purchase open heifers, dairy herds (yes vs no) Gates et al., (2013) B Scotland 3.30 (1.69-6.78) *2 

Purchase pregnant cows, dairy herds (yes vs no) Gates et al., (2013) B Scotland 3.37 (1.41-9.42) *2 

Total no. of source herds, units of 10 farms, dairy 

herds 

Gates et al., (2013) B Scotland 4.42 (1.86-10.0) *2 

Any cattle introduced from a mart during 2009-2011 

(yes vs no) 

Graham et al., (2013) Ireland 0.99 (1.83-1.17) * 

Cattle introduced during 2009-2011 (2-3 vs 0-1) Graham et al., (2013) Ireland 1.01 (0.74-1.36) 

Any cattle introduced from a mart during 2007-2011 

(yes vs no) 

Graham et al., (2013) Ireland 1.01 (0.85-1.19) * 

% homebred cows (4-76 vs 0-43) Graham et al., (2013) Ireland 1.08 (0.83-1.42) * 

% homebred cows (77-90 vs 0-43) Graham et al., (2013) Ireland 1.13 (0.86-1.48) * 

Any cattle introduced from a mart during 2011 (yes 

vs no) 

Graham et al., (2013) Ireland 1.13 (0.94-1.36) * 
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Dam of tested calf introduced during previous 9 

months (1 vs 0) 

Graham et al., (2013) Ireland 1.15 (0.78-1.65) 

% homebred cows (>97 vs 0-43) Graham et al., (2013) Ireland 1.16 (0.89-1.52) * 

Cattle introduced during 2007-2011 (10-22 vs 0-3) Graham et al., (2013) Ireland 1.18 (0.90-1.55) * 

% homebred cows (90-97 vs 0-43) Graham et al., (2013) Ireland 1.22 (0.94-1.59) * 

Cattle introduced during 2007-2011 (4-9 vs 0-3) Graham et al., (2013) Ireland 1.26 (0.95-1.66) * 

No. of cattle introduced during 2011 (1-2 vs 0) Graham et al., (2013) Ireland 1.27 (1.02-1.59) * 

Cattle introduced during 2009-2011 (≥30 vs 0-1) Graham et al., (2013) Ireland 1.35 (1.02-1.79) 

Cattle introduced during 2007-2011 (23-53  vs 0-3) Graham et al., (2013) Ireland 1.39 (1.06-1.81) * 

No. of cattle introduced during 2011 (3-10 vs 0) Graham et al., (2013) Ireland 1.39 (1.10-1.76) * 

Cattle introduced during 2009-2011 (4-10 vs 0-1) Graham et al., (2013) Ireland 1.42 (1.08-1.85) 

Dam of tested calf introduced during previous 9 

months (>3 vs 0) 

Graham et al., (2013) Ireland 1.44 (1.08-1.91) 

No. of cattle introduced during 2011 (>10 vs 0) Graham et al., (2013) Ireland 1.47 (1.16-1.86) * 

Cattle introduced during 2007-2011 (>53  vs 0-3) Graham et al., (2013) Ireland 1.56 (1.20-2.04) * 

Dam of tested calf introduced during previous 9 

months (2-3 vs 0) 

Graham et al., (2013) Ireland 1.57 (1.08-2.25) 

Cattle introduced during 2009-2011 (11-29 vs 0-1) Graham et al., (2013) Ireland 1.9 (1.14-1.95) 

Purchased pregnant cows with calf at foot, beef 

herds (yes vs no) 

Gates et al., (2014) A Scotland 1.18 (0.59-2.25) * 

Purchased open heifers, beef herds (yes vs no) Gates et al., (2014) A Scotland 1.56 (0.88-2.81) * 

Purchased open cows dry, beef herds (yes vs no) Gates et al., (2014) A Scotland 1.73 (0.85-1.74) * 

Purchased pregnant cows with calf at foot, beef 

herds (yes vs no) 

Gates et al., (2014) A Scotland 1.86 (0.77-4.98) * 

Purchased open cows with calf at foot, beef herds 

(yes vs no) 

Gates et al., (2014) A Scotland 2.09 (1.13-3.88) 

Purchased pregnant heifers, beef herds (yes vs no) Gates et al., (2014) A Scotland 2.18 (1.17-4.08) 

Purchased pregnant cows dry, beef herds (yes vs no) Gates et al., (2014) A Scotland 3.11 (1.67-5.81) * 

Purchased pregnant cows dry, dairy herds (yes vs no) Gates et al., (2014) B Scotland 1.49 (0.61-4.05) * 

Purchased pregnant heifers, dairy herds (yes vs no) Gates et al., (2014) B Scotland 1.61 (0.78-3.45) * 
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Purchased open cows with calf at foot, dairy herds 

(yes vs no) 

Gates et al., (2014) B Scotland 2.35 (1.13-5.10) * 

Purchased open heifers, dairy herds (yes vs no) Gates et al., (2014) B Scotland 3.06 (1.46-6.77) 

Purchased open cows dry, dairy herds (yes vs no) Gates et al., (2014) B Scotland 3.84 (1.24-16.9) * 

Cattle purchasing policy (purchase vs none 

purchased) 

Williams et al., (2014) United Kingdom 1.95 (1.52-2.50) 

No. of cattle purchased in 2013 (1-2 vs 0) Graham et al., (2016) Ireland 1.02 (0.89-1.16) 

No. of cattle purchased in 2013 (6-14 vs 0) Graham et al., (2016) Ireland 1.06 (0.92-1.22) 

No. of cattle purchased in 2013 (3-5 vs 0) Graham et al., (2016) Ireland 1.14 (0.99-1.32) 

No. of cattle purchased in 2013 (>14 vs 0) Graham et al., (2016) Ireland 1.47 (1.29-1.67) 

Inward trade moves (median) Byrne et al., (2017) Northern Ireland 1.162 (1.101-1.227) 

Cattle purchases (yes vs no) # Hanon et al., (2018) Belgium 1.02 (0.87-1.19) * 

Purchase (yes vs no)  Amelung et al., (2018) Germany 1.84 (1.44-2.35) 

# animal level study 

* unadjusted 
1 Different type of study. Studied relative influence of cattle movements, local spread and biosecurity on BVDV seropositivity. Results suggest 

that risk factors on cattle movements have 3x greater explanatory power than risk factors for local spread. 
2 Different type of study. Studied relative influence of cattle movements, local spread and biosecurity on BVDV seropositivity. Results suggest 

that risk factors on cattle movements and local spread have approximately the same explanatory power.  

 

4.2.2 Overview of similar risk factors that were included in the meta-analyses within the cattle movement group ordered by odds ratios 

Table S4.7. Risk factors for cattle shows or markets included in meta-analysis 

Risk factor Study Country Odds Ratio (95% CI) 

Attend shows, beef herds (yes vs no) Gates et al., (2013) A Scotland 0.80 (0.31-1.88) * 

Participation at shows and auctions (yes vs no) Amelung et al., (2018) Germany 1.12 (0.84-1.49) * 

Attend shows, dairy herds (yes vs no) Gates et al., (2013) B Scotland 1.29 (0.55-3.32) * 

http://creativecommons.org/licenses/by-nc-nd/4.0/


J. Dairy Sci. 103:9446–9463 

https://doi.org/10.3168/jds.2020-18193 

© 2020, The Authors. Published by Elsevier Inc. and Fass Inc. on behalf of the American Dairy Science Association®. 

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
 

Cattle sent to markets or shows (yes vs no) Presi (2011) Switzerland 1.60 (1.29-1.98) * 

Participation to cattle markets (yes vs no) Hanon et al., (2018) Belgium 2.03 (1.52-2.72) * 

* Univariate results 

 

Table S4.8. Risk factors for introduction of cattle included in meta-analysis  

Risk factor Time period purchase Study Odds Ratio (95% CI) 

Cattle purchases (yes vs no)  Unclear Hanon et al., (2018) 1.02 (0.87-1.19) * 

No. of cattle purchased in 2013 (1 >14 vs 0) 1 year Graham et al., (2016) 1.17 (1.09-1.25) # 

Purchased cows during the last year (yes vs no)  1 year Mainar-Jaime et al., (2001) 1.03 (0.61-1.73) * 

No. of cattle introduced during 2011 (1 >10 vs 0) 1 year Graham et al., (2013) 1.37 (1.20-1.56) *# 

Purchase (yes vs no)  Unclear, Sampling from June 

2010 – December 2013 

Amelung et al., (2018) 1.84 (1.44-2.35) 

Purchase (yes vs no) Unclear, data of detected cases 

between October 2009 – 

September 2010 

Presi et al., (2011) 1.87 (1-3.47)  

Cattle purchasing policy (purchase vs none 

purchased) 

In last 5 years Williams et al., (2014) 1.95 (1.52-2.50) 

Effect of buying in policy (open herds vs closed 

herds) 

Unclear, sampling from 

February – May 2008 

Bishop et al., (2010) 10 (1.7-59.4) * 

* Univariate results 

# Pooled estimate from sub meta-analysis on categorical variable (appendix 6) 

 

4.3 Neighborhood  

 

4.3.1 Complete overview of risk factors studied within the neighborhood group ordered by year. 

 

Table S4.9. Pasture 

Risk factor Study Odds Ratio (95% CI) 
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Pasture of cattle (yes vs no) Houe et al., (1995) 4.5 (0.38-54.16) * 

Over the fence pasture contact Valle et al., (1999) 2.5 (1.31-4.71) 

Heifers on common pasture  Valle et al., (1999) 5.1 (1.97-13.19) 

Number of cattle from other holdings sharing the summer 

grazing (mean) 

Presi et al., (2011) 1.001 (1.001-1.001) 

Summer pasturing (yes vs no) Presi et al., (2011) 1.40 (1.1-1.8) 

Herd structure, animals owned by >1 farmer are kept as 

one herd (community herds yes vs no) 

Presi., (2011) 4.53 (2.10-9.74) * 

Use of shared pasture, beef herds Gates et al., (2013) A 0.74 (0.31-1.58) *1 

Graze cattle away from farm, beef herds Gates et al., (2013) A 1.56 (0.88-2.76) *1 

Graze cattle away from farm, dairy herds Gates et al., (2013) B 1.55 (0.84-2.92) *2 

Use of shared pasture, dairy herds Gates et al., (2013) B 2.23 (0.99-5.55) *2 

Contact with other herds at pasture (yes vs no) Hanon et al., (2018) 1.11 (0.95-1.30) * 

Contact to other cattle herds on pasture (yes vs no) Amelung et al., (2018) 1.28 (0.99-1.65) * 

Pasture (Present vs absent) Charoenlarp et al., (2018) 1.38 (0.98-1.94) * 

Contact to other cattle herds on pasture (no pasture vs no) Amelung et al., (2018) 1.42 (1.01-1.99) * 

Pasture (Summer vs year-round) Amelung et al., (2018) 2.8 (1.71-4.58) * 

Pasture (No pasture vs year-round) Amelung et al., (2018) 3.31 (1.88-5.84) * 

# animal level study 

* Unadjusted 
1 Different type of study. Studied relative influence of cattle movements, local spread and biosecurity on BVDV seropositivity. Results suggest 

that risk factors on cattle movements have 3x greater explanatory power than risk factors for local spread. 
2 Different type of study. Studied relative influence of cattle movements, local spread and biosecurity on BVDV seropositivity. Results suggest 

that risk factors on cattle movements and local spread have approximately the same explanatory power. 

4.3.2 Overview of similar risk factors that were included in the meta-analyses within the neighbourhood group ordered by odds ratios 

 

Table S4.10. Risk factors for pasture (yes vs no) included in meta-analysis 

Risk factor Study Country Odds Ratio (95% CI) 

Pasture  Amelung et al. (2018) Germany 0.76 (0.55-1.06) * 
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Pasture Charoenlarp et al. (2018) Northern Ireland 1.38 (0.98-1.94) * 

Pasture Houe et al. (1995) Denmark 4.5 (0.38-54.16) * 

* Univariate results 

Table S4.11. Risk factors for contact between cattle on pasture divided into two subgroups: shared pasture and possible contact with other herds 

at pasture that were included in meta-analysis 

Risk factor Study Country Odds ratio (95% CI) 

Shared pasture    

Use of shared pasture Gates et al. (2013) A Scotland 0.74 (0.31-1.58) * 

Use of shared pasture Gates et al. (2013) B Scotland 2.23 (0.99-5.55) * 

Summer pasturing Presi (2011) Switzerland 1.40 (1.1-1.8) 

Contact with cattle from other herds at pasture 

Contact to other cattle herds on pasture Amelung et al. (2018) Germany 1.28 (0.99-1.65)* 

Contact with other herds at pasture Hanon et al. (2018) Belgium 1.11 (0.95-1.30) * 

Over the fence pasture contact Valle et al. (1999) Norway 2.5 (1.31-4.71) 

* Univariate results 
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Supplemental File S5. Sub meta-analysis for introduction of cattle 

 

Table S5.1. List of risk factors for introduction of cattle included in meta-analysis before the categorical variables were pooled within studies  

Risk factor Time period purchase Study Odds Ratio (95% CI) 

Cattle purchases (yes vs no) # Unclear Hanon et al., (2018) 1.02 (0.87-1.19) * 

No. of cattle purchased in 2013 (1-2 vs 0) 1 year Graham et al., (2016) 1.02 (0.89-1.16) 

Purchased cows during the last year (yes vs no) # 1 year Mainar-Jaime et al., (2001) 1.03 (0.61-1.73) * 

No. of cattle purchased in 2013 (6-14 vs 0) 1 year Graham et al., (2016) 1.06 (0.92-1.22) 

No. of cattle purchased in 2013 (3-5 vs 0) 1 year Graham et al., (2016) 1.14 (0.99-1.32) 

No. of cattle introduced during 2011 (1-2 vs 0) 1 year Graham et al., (2013) 1.27 (1.02-1.59) * 

No. of cattle introduced during 2011 (3-10 vs 0) 1 year Graham et al., (2013) 1.39 (1.10-1.76) * 

No. of cattle purchased in 2013 (>14 vs 0) 1 year Graham et al., (2016) 1.47 (1.29-1.67) 

No. of cattle introduced during 2011 (>10 vs 0) 1 year Graham et al., (2013) 1.47 (1.16-1.86) * 

Purchase (yes vs no)  Unclear, Sampling from June 

2010 – December 2013 

Amelung et al., (2018) 1.84 (1.44-2.35) 

Purchase (yes vs no) Unclear, data of detected 

cases between October 2009 

– September 2010 

Presi et al., (2011) 1.87 (1-3.47)  

Cattle purchasing policy (purchase vs none purchased) In last 5 years Williams et al., (2014) 1.95 (1.52-2.50) 

Effect of buying in policy (open herds vs closed herds) Unclear, sampling from 

February – May 2008 

Bishop et al., (2010) 10 (1.7-59.4) * 
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* Unadjusted 

 

 

Figure S5.1. Forest plot of the effect of the number of cattle purchased in 2013 in a study of Graham et al., 2016 on BVDV infection 
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Figure S5.2. Forest plot of the effect of the number of cattle introduced in 2011 in a study of Graham et al., 2013 on BVDV infection 

Supplemental File S6. Case influential analysis: change in summary estimates and I2 statistic when outliers are removed. 

 

Table S6.1. List of risk factors for introduction of cattle included in meta-analysis before the categorical variables were pooled within studies  

Risk factor Original meta-analysis including all studies / 

Influential case diagnostic: excluding outlier studies. 

Effect estimate (OR) Heterogeneity (I2) 

Herd type Including all studies 1.63 (1.06 – 2.50) 97.30% (91.78 – 99.47) 

 Excluding outlier studies 2.07 (1.75 – 2.44) 73.93% (24.18 – 96.97) 

Herd size Including all studies 1.004 (1.002-1.006) 55.96% (0 – 99.98) 

 Excluding outlier studies - (only one study left) - (only one study left) 
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Participation in shows 

and markets 

Including all studies 1.45 (1.10-1.91) 61.74% (0 – 96.64) 

 Excluding outlier studies 1.46 (1.09 – 1.96) 12.83% (0 – 97.69) 

Introduction Including all studies 1.41 (1.18-1.69) 82.98 % (71.48 – 99.47) 

 Excluding outlier studies 1.42 (1.16 - 1.75) 77.69 % (71.48 – 99.47) 

Pasture yes/no Including all studies 1.10 (0.62-1.97) 73.25% (0.83-99.82) 

 Excluding outlier studies 1.41 (1.01-1.98) 0% (0 – 99.19) 

Contact at pasture Including all studies 1.32 (1.07 – 1.63) 53.89% (0 – 97.65) 

 Excluding outlier studies 1.43 (1.10-1.87) 43.62% (0 – 97.57) 

 

Supplemental File S7. Overview of changes in summary estimates and I2 statistic when outliers are removed and analyses are conducted with 

univariable results, multivariable results and in combination. The results of the analysis reported in the main body of this paper are highlighted in 

green. The choice of analysis according to I2 (the lower the better) are highlighted in yellow. For those risk factors with a green but not yellow 

highlighted row, the analysis reported in this paper and the choice of analysis according to I2 are the same. 

Risk factor Outlier studies Univariable/multivaria

ble/Univariable and 

multivariable combined 

Number of 

studies 

Summary estimate: OR 

(95% CI) 

Heterogeneity:  

I2 (95% CI) 

Herd type 

 Included Univariable 4 1.57 (0.92-2.69) 98.37% (95.99-99.91) 

  Multivariable 2 1.77 (1.31-2.40) 0%        (0-98.69) 

  Combined 6 1.63 (1.06 – 2.50) 97.30% (91.78 – 99.47) 

 Excluded Univariable 3 2.15 (1.78-2.59) 84.24% (51.23-99.75) 
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Risk factor Outlier studies Univariable/multivaria

ble/Univariable and 

multivariable combined 

Number of 

studies 

Summary estimate: OR 

(95% CI) 

Heterogeneity:  

I2 (95% CI) 

  Multivariable 1 - - 

  Combined 4 2.07 (1.75 – 2.44) 73.93 (24.18 – 96.97) 

Herd size 

 Included Univariable 0 - - 

  Multivariable 3 1.004 (1.002-1.006) 55.96% (0 – 99.98) 

  Combined - - - 

 Excluded Univariable 0 - - 

  Multivariable 1 - - 

  Combined - - - 

Participation in shows and markets 

 Included Univariable 5 1.45 (1.10-1.91) 61.7% (0-96.6) 

  Multivariable 0 - - 

  Combined - - - 

 Excluded Univariable 3 1.46 (1.09-1.96) 12.83% (0-97.69) 

  Multivariable 0 - - 

  Combined - - - 

Introduction 

 Included Univariable 4 1.20 (1.02-1.43) 78.4% (53.36-99.97) 

  Multivariable 4 1.73 (1.38-2.17) 38.03% (0-97.48) 

  Combined 8 1.41 (1.18-1.69) 82.98% (71.48-99.47) 

 Excluded Univariable 3 1.30 (1.05-1.61) 79.57% (35.12-99.99) 

  Multivariable 3 1.57 (1.09-2.26) 50.36% (0-98.85) 

  Combined 6 1.42 (1.16 - 1.75) 77.69 % (71.48 – 99.47) 

Pasture yes/no 

 Included Univariable 3 1.10 (0.62-1.97) 73.25% (0.83-99.82) 

  Multivariable 0 - - 

  Combined - - - 
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Risk factor Outlier studies Univariable/multivaria

ble/Univariable and 

multivariable combined 

Number of 

studies 

Summary estimate: OR 

(95% CI) 

Heterogeneity:  

I2 (95% CI) 

 Excluded Univariable 2 1.41 (1.01-1.98) 0%        (0-99.19) 

  Multivariable 0 - - 

  Combined - - - 

Contact between cattle at pasture 

     Shared pasture      

 Included Univariable 2 1.46 (1.12-1.90) 3.48% (0-99.90) 

  Multivariable 1 - - 

  Combined 3 1.34 (0.85-2.10) 42.09% (0-99.15) 

 Excluded Univariable - - - 

  Multivariable - - - 

  Combined - - - 

     Contact at pasture 

 Included Univariable 2 1.57 (0.71-3.44) 82.86% (13.90-99.94) 

  Multivariable 1 - - 

  Combined 3 1.33 (0.99-1.78) 69.95% (0-99.73) 

 Excluded Univariable 1 - - 

  Multivariable 1 - - 

  Combined 2 1.67 (0.88-3.18) 72.43% (0-99.94) 

     Shared pasture + contact at pasture 

 Included Univariable 4 1.46 (1.07-1.99) 67.55 (0-98.67) 

  Multivariable 2 1.12 (0.71-1.78) 36.86% (0-99.91) 

  Combined 6 1.32 (1.07-1.63) 53.89 (0-97.65) 

 Excluded Univariable 3 1.76 (1.17-2.64) 42.61% (0-97.86) 

  Multivariable 2 1.12 (0.71-1.78) 36.86% (0-99.91) 

  Combined 5 1.43 (1.10-1.87) 43.62% (0-97.57) 
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