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  Abstract
  The objective of this paper was to estimate the heritability for shoulder ulcers and the genetic correlations between shoulder ulcers, mean piglet weight and sow body condition. The analyses were based on information on 5549 Norwegian Landrace sows and their 7614 purebred litters. The genetic analysis was performed using the Gibbs sampling method. Shoulder ulcers were analyzed as a threshold trait. Sow body condition and mean piglet weight were analyzed as linear traits. The heritability of shoulder ulcers was estimated at 0.25 (s.d. = 0.03). The heritability for sow body condition was estimated at 0.14 (s.d. = 0.02) and that for mean piglet weight at 0.23 (s.d. = 0.02). The genetic correlation between shoulder ulcers and sow body condition was negative (−0.59, s.d. = 0.09). The genetic correlation between shoulder ulcers and mean piglet weight was positive (0.23, s.d. = 0.10) and the genetic correlation between sow body condition and mean piglet weight was negative (−0.24, s.d. = 0.10).


 


   
  Keywords
 decubital ulcersshoulder soresskin lesionspig breedingwelfare
 

  
	
Type

	Full Paper


 	
Information

	animal
  
,
Volume 6
  
,
Issue 1
  , January 2012  , pp. 1 - 8 
 DOI: https://doi.org/10.1017/S1751731111001170
 [Opens in a new window]
 
  


   	
Copyright

	
Copyright © The Animal Consortium 2011




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


    
 References
  
 

 Agerley, M, Høgedal, P, Pedersen, B 2007. Pilot project concerning examination of the shoulder blade in sows with or without shoulder ulcers (in Danish). Nyhedsbrevet PigVet. Retrieved November 20, 2010, from http://www.pigvet.dk/secure/hudsygd.htmGoogle Scholar


 
 

 Animalia. Postboks 396 – Økern, 0513 Oslo, Norway (www.animalia.no).Google Scholar


 
 

 Baustad, BM, Fredriksen, B 2006. Prevalence and prevention of decubital shoulder ulcers in Norwegian sows. Proceedings of the International Pig Veterinary Society Congress, 16–19 July, Copenhagen, Denmark.Google Scholar


 
 

 Beilharz, RG, Luxford, BG, Wilkinson, JL 1993. Quantitative genetics and evolution – is our understanding of genetics sufficient to explain evolution. Journal of Animal Breeding and Genetics – Zeitschrift fur Tierzuchtung und Zuchtungsbiologie 110, 161–170.Google Scholar


 
 

 Bøe, K 1991. The process of weaning in pigs: when the sow decides. Applied Animal Behaviour Science 30, 47–59.CrossRefGoogle Scholar


 
 

 Bonde, M 2008. Prevalence of decubital shoulder lesions in Danish sow herds (in Danish). Internal Report 12, Faculty of Agricultural Sciences, University of Aarhus, 8 pp.Google Scholar


 
 

 Bonde, M, Rousing, T, Badsberg, JH, Sørensen, JT 2004. Associations between lying-down behaviour problems and body condition, limb disorders and skin lesions of lactating sows housed in farrowing crates in commercial sow herds. Livestock Production Science 87, 179–187.CrossRefGoogle Scholar


 
 

 Bonde, M, Herskin, MS, Jørgensen, E, Hjelholt Jensen, K 2007. Knowledge synthesis of shoulder ulcers in sows (in Danish). DJF Husdyrbrug nr 81. Aarhus University, Tjele, Denmark.Google Scholar


 
 

 Borg, RC, Notter, DR, Kott, RW 2009. Phenotypic and genetic associations between lamb growth traits and adult ewe body weights in western range sheep. Journal of Animal Science 87, 3506–3514.Google Scholar


 
 

 Bradley, H 2005. Variation in back conformation and prevalence of ulcers on the shoulders – a cohort study of related Swedish Landrace and Landrace*Yorkshire sows. Master Thesis, No. 270, Department of Animal Breeding and Genetics, Swedish University of Agricultural Sciences.Google Scholar


 
 

 Broom, DM 1988. The scientific assessment of animal welfare. Applied Animal Behaviour Science 20, 5–19.Google Scholar


 
 

 Brouns, F, Edwards, SA 1994. Social rank and feeding behavior of group-housed sows fed competitively or ad libitum. Applied Animal Behaviour Science 39, 225–235.Google Scholar


 
 

 Canario, L, Lundgren, H, Haandlykken, M, Rydhmer, L 2010. Genetics of growth in piglets and the association with homogeneity of body weight within litters. Journal of Animal Science 88, 1240–1247.CrossRefGoogle ScholarPubMed


 
 

 Cleveland-Nielsen, A, Bækbo, P, Ersbøll, AK 2004. Herd-related risk factors for decubital ulcers present at post-mortem meat-inspection of Danish sows. Preventive Veterinary Medicine 64, 113–122.Google Scholar


 
 

 Davies, PR, Morgan Morrow, WE, Rountree, WG, Miller, DC 1997. Epidemiologic evaluation of decubital ulcers in farrowing sows. Journal of the American Veterinary Medical Association 210, 1173–1178.CrossRefGoogle ScholarPubMed


 
 

 de Vries, AG, Kanis, E 1994. Selection for efficiency of lean tissue deposition in pigs. In Principles of pig science (ed. DJA Cole, J Wiseman and MA Varley), pp. 23–41. Nottingham University Press, UK.Google Scholar


 
 

 Dyrevaernsloven. Retrieved November 20, 2010, from www.retsinformation.dk/Forms/R0710.aspx?id=2714Google Scholar


 
 

 Edwards, SA 1998. Nutrition of the rearing sow and gilt. In Progress in pig science (ed. J Wiseman, MA Varley and JP Chadwick), pp. 361–382. Nottingham University Press, UK.Google Scholar


 
 

 Eissen, JJ, Kanis, E, Kemp, B 2000. Sow factors affecting voluntary feed intake during lactation. Livestock Production Science 64, 147–165.CrossRefGoogle Scholar


 
 

 Gianola, D 1982. Theory and analysis of threshold characters. Journal of Animal Science 54, 1079–1096.Google Scholar


 
 

 Gourdine, JL, de Greef, KH, Rydhmer, L 2010. Breeding for high welfare in outdoor pig production: a simulation study. Livestock Science 132, 26–34.CrossRefGoogle Scholar


 
 

 Grandinson, K, Rydhmer, L, Strandberg, E, Solanes, FX 2005. Genetic analysis of body condition in the sow during lactation, and its relation to piglet survival and growth. Animal Science 80, 33–40.CrossRefGoogle Scholar


 
 

 Herskin, MS, Bonde, MK, Jørgensen, E, Jensen, KH 2010. Decubital shoulder ulcers in sows: a review of classification, pain and welfare consequences. Animal, doi:10.1017/S175173111000203X, Published online by Cambridge University Press 22 November 2010.Google Scholar


 
 

 Högberg, A, Rydhmer, L 2000. A genetic study of piglet growth and survival. Acta Agriculturae Scandinavica, Section A, Animal Science 50, 300–303.Google Scholar


 
 

 Hoy, S, Bauer, J, borberg, C, Chonsch, L, Weirich, C 2009. Investigation on dynamics of social rank of sows during several parities. Applied Animal Behaviour Science 121, 103–107.Google Scholar


 
 

 Ivarsson, E, Mattson, B, Lundeheim, N, Holmgren, N 2009. Shoulder ulcers – prevalence and risk factors (in Swedish). Svenska Pig, Report 42, 8pp.Google Scholar


 
 

 Jensen, HE 2009. Investigation into the pathology of shoulder ulcerations in sows. Veterinary Record 165, 171–174.Google Scholar


 
 

 Kaiser, M, Mose, K, Alban, L 2006. Which sows get shoulder ulcers? (in Danish) Danish Pig Production, Report 0620, 8pp.Google Scholar


 
 

 Kaiser, M, Bach-Mose, K, Alban, L 2007. Risk factors for shoulder ulcers in sows (in Danish). Dansk Veterinærtidsskrift 1, 20–26.Google Scholar


 
 

 Kanis, E, de Greef, KH, Hiemstra, A, van Arendonk, JAM 2005. Breeding for societally important traits in pigs. Journal of Animal Science 83, 948–957.CrossRefGoogle ScholarPubMed


 
 

 Kass, RE, Carlin, BP, Gelman, A, Neal, RM 1998. Markov chain Monte Carlo in practice: a roundtable discussion. American Statistician 52, 93–100.Google Scholar


 
 

 KilBride, AL, Gillman, CE, Green, LE 2009. A cross sectional study of the prevalence, risk factors and population attributable fractions for limb and body lesions in lactating sows on commercial farms in England. BMC Veterinary Research 5, 30.Google Scholar


 
 

 Knauer, M, Stalder, KJ, Karriker, L, Baas, TJ, Johnson, C, Serenius, T, Layman, L, McKean, JD 2007. A descriptive survey of lesions from cull sows harvested at two Midwestern U.S. facilities. Preventive Veterinary Medicine 82, 198–212.Google Scholar


 
 

 Kranendonk, G, Van der Mheen, H, Fillerup, M, Hopster, H 2007. Social rank of pregnant sows affects their body weight gain and behavior and performance of the offspring. Journal of Animal Science 85, 420–429.Google Scholar


 
 

 Le, KM, Madsen, BA, Barth, PW 1984. An in-depth look at pressure ulcers using monolithic silicon pressure sensors. Plastic and Reconstructive Surgery 74, 745–753.Google Scholar


 
 

 Lundgren, H, Canario, L, Grandinson, K, Lundeheim, N, Zumbach, B, Vangen, O, Rydhmer, L 2010. Genetic analysis of reproductive performance in Landrace sows and its correlation to piglet growth. Livestock Science 128, 173–178.CrossRefGoogle Scholar


 
 

 McGlone, JJ, Vines, B, Rudine, AC, Dubois, P 2004. The physical size of gestating sows. Journal of Animal Science 82, 2421–2427.Google Scholar


 
 

 Ministry of Food, Agriculture and Fisheries, Slotsholmsgade 12, DK-1260 Copenhagen V, Denmark (www.fvm.dk).Google Scholar


 
 

 Misztal, I, Tsuruta, S, Strabel, T, Auvray, B, Druet, T, Lee, DH 2002. BLUPF90 and related programs (BGF90). Proceedings of the 7th World Congress on Genetics Applied to Livestock Production, August 19–23. Montpellier, France.Google Scholar


 
 

 Mousing, J, Noergaard, N, kirkeskov Jensen, M, Havbroe Andersen, P, Lindahl, J, Damm, BI, Fraas Johnsen, P, Hjelholt Jensen, K, Gulisano, CA, Auken, J, Rosenberg Khawaja, EO, Caspersen, O, Feldstedt, H, Groen Pedersen, O 2008. Working group report on shoulder ulcers in sows (in Danish). 235pp. Retrieved November 20, 2010, from http://www.justitsministeriet.dk/fileadmin/downloads/Lovforberedende_udvalg/SR052008.pdfGoogle Scholar


 
 

 Norsvin. P.O. Box 504, 2304 Hamar, Norway (www.norsvin.no).Google Scholar


 
 

 Olesen, I, Groen, AF, Gjerde, B 2000. Definition of animal breeding goals for sustainable production systems. Journal of Animal Science 78, 570–582.Google Scholar


 
 

 Retsinformation.dk. Civilstyrelsen, Gyldenløvesgade 11, 2., DK-1600 Copenhagen V, Denmark (www.retsinformation.dk).Google Scholar


 
 

 Rolandsdotter, E, Westin, R, Algers, B 2009. Maximum lying bout duration affects the occurrence of shoulder lesions in sows. Acta Veterinaria Scandinavica 51, Article no. 44.CrossRefGoogle ScholarPubMed


 
 

 Sørensen, G 2009. Thirty percent lower risk of decubital shoulder ulcers after increasing the number of daily feedings (in Danish). Report 847, Danish Pig Production, 13 pp.Google Scholar


 
 

 Stalder, KJ, Lacy, RC, Cross, TL, Conatser, GE 2003. Financial impact of average parity of culled females in a breed-to-wean swine operation using replacement gilt net present value analysis. Journal of Swine Health and Production 11, 69–74.Google Scholar


 
 

 Swedish Animal Health Service, Lindhagensgatan 126, Box 30167, 104 25 Stockholm, Sweden (www.svdhv.org).Google Scholar


 
 

 Tsuruta, S, Misztal, I 2006. THRGIBBS1F90 for estimation of variance components with threshold-linear models. Proceedings of the 8th World Congress on Genetics Applied to Livestock Production, August 13–18, Belo Horizonte, MG, Brazil.Google Scholar


 
 

 Valros, A, Rundgren, M, Spinka, M, Saloniemi, H, Rydhmer, L, Hulten, F, Uvnäs-Moberg, K, Tomanek, M, Krejci, P, Algers, B 2003. Metabolic state of the sow, nursing behaviour and milk production. Livestock Production Science 79, 155–167.Google Scholar


 
 

 Whittemore, CT 1996. Nutrition reproduction interactions in primiparous sows. Livestock Production Science 46, 65–83.Google Scholar


 
 

 Zurbrigg, K 2006. Sow shoulder lesions: risk factors and treatment effects on an Ontario farm. Journal of Animal Science 84, 2509–2514.CrossRefGoogle Scholar




 

           



 
  	13
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
13




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Lundeheim, N.
Lundgren, H.
and
Rydhmer, L.
2014.
Shoulder ulcers in sows are genetically correlated to leanness of young pigs and to litter weight.
Acta Agriculturae Scandinavica, Section A — Animal Science,
Vol. 64,
Issue. 1,
p.
67.


	CrossRef
	Google Scholar






Lundgren, H.
Fikse, W.F.
Grandinson, K.
Lundeheim, N.
Canario, L.
Vangen, O.
Olsen, D.
and
Rydhmer, L.
2014.
Genetic parameters for feed intake, litter weight, body condition and rebreeding success in primiparous Norwegian Landrace sows.
Animal,
Vol. 8,
Issue. 2,
p.
175.


	CrossRef
	Google Scholar






Larsen, Thea
Kaiser, Marianne
and
Herskin, Mette S.
2015.
Does the presence of shoulder ulcers affect the behaviour of sows?.
Research in Veterinary Science,
Vol. 98,
Issue. ,
p.
19.


	CrossRef
	Google Scholar






Ocepek, M.
Andersen-Ranberg, I.
Edwards, S. A.
Fredriksen, B.
Framstad, T.
and
Andersen, I. L.
2016.
Can a super sow be a robust sow? Consequences of litter investment in purebred and crossbred sows of different parities1.
Journal of Animal Science,
Vol. 94,
Issue. 8,
p.
3550.


	CrossRef
	Google Scholar






Wallenbeck, A.
Rydhmer, L.
Röcklinsberg, H.
Ljung, M.
Strandberg, E.
and
Ahlman, T.
2016.
Preferences for pig breeding goals among organic and conventional farmers in Sweden.
Organic Agriculture,
Vol. 6,
Issue. 3,
p.
171.


	CrossRef
	Google Scholar






Martinsen, K. H.
Ødegård, J.
Aasmundstad, T.
Olsen, D.
and
Meuwissen, T. H. E.
2016.
Genetic relationships between boar feed efficiency and sow piglet production, body condition score, and stayability in Norwegian Landrace pigs1.
Journal of Animal Science,
Vol. 94,
Issue. 8,
p.
3159.


	CrossRef
	Google Scholar






Rioja-Lang, Fiona
Seddon, Yolande
and
Brown, Jennifer
2018.
Shoulder lesions in sows: A review of their causes, prevention, and treatment.
Journal of Swine Health and Production,
Vol. 26,
Issue. 2,
p.
101.


	CrossRef
	Google Scholar






Nordbø, Ø
Gangsei, L E
Aasmundstad, T
Grindflek, E
and
Kongsro, J
2018.
The genetic correlation between scapula shape and shoulder lesions in sows1.
Journal of Animal Science,
Vol. 96,
Issue. 4,
p.
1237.


	CrossRef
	Google Scholar






Ocepek, Marko
Andersen, Inger Lise
and
Óvilo, Cristina
2018.
Sow communication with piglets while being active is a good predictor of maternal skills, piglet survival and litter quality in three different breeds of domestic pigs (Sus scrofa domesticus).
PLOS ONE,
Vol. 13,
Issue. 11,
p.
e0206128.


	CrossRef
	Google Scholar






Baxter, Emma M.
Andersen, Inger Lise
and
Edwards, Sandra A.
2018.
Advances in Pig Welfare.
p.
27.


	CrossRef
	Google Scholar






Lohmeier, R.Y.
Gimberg-Henrici, C.G.E.
Burfeind, O.
and
Krieter, J.
2019.
Suckling behaviour and health parameters of sows and piglets in free-farrowing pens.
Applied Animal Behaviour Science,
Vol. 211,
Issue. ,
p.
25.


	CrossRef
	Google Scholar






Torfs, Jonas R. R.
Eens, Marcel
Laméris, Daan W.
Stevens, Jeroen M. G.
Verspeek, Jonas
Guery, Jean‐Pascal
and
Staes, Nicky
2023.
Visually assessed body condition shows high heritability in a pedigreed great ape population.
American Journal of Primatology,
Vol. 85,
Issue. 10,


	CrossRef
	Google Scholar






Baxter, Emma M.
Andersen, Inger Lise
and
Edwards, Sandra A.
2024.
Advances in Pig Welfare.
p.
185.


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Heritability of shoulder ulcers and genetic correlations with mean piglet weight and sow body condition








	Volume 6, Issue 1
	
H. Lundgren (a1), B. Zumbach (a2), N. Lundeheim (a1), K. Grandinson (a1), O. Vangen (a3), D. Olsen (a4) and L. Rydhmer (a1)

	DOI: https://doi.org/10.1017/S1751731111001170





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Heritability of shoulder ulcers and genetic correlations with mean piglet weight and sow body condition








	Volume 6, Issue 1
	
H. Lundgren (a1), B. Zumbach (a2), N. Lundeheim (a1), K. Grandinson (a1), O. Vangen (a3), D. Olsen (a4) and L. Rydhmer (a1)

	DOI: https://doi.org/10.1017/S1751731111001170





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Heritability of shoulder ulcers and genetic correlations with mean piglet weight and sow body condition








	Volume 6, Issue 1
	
H. Lundgren (a1), B. Zumbach (a2), N. Lundeheim (a1), K. Grandinson (a1), O. Vangen (a3), D. Olsen (a4) and L. Rydhmer (a1)

	DOI: https://doi.org/10.1017/S1751731111001170





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















