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  Summary
  Progressive brain volume changes have been reported in first-episode schizophrenia, but their relationship to the disease process or to other factors remains unclear. We examined such changes in the first year of illness, and related them to 5-year outcome. Progressive brain volume changes, in particular of grey matter, during the first year of illness were found to be significantly associated with clinical and functional outcome 5 years after the first episode. These findings suggest that early dynamic brain volume changes are related to the disease process and predict the longer-term outcome of schizophrenia.
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 Through cross-sectional magnetic resonance imaging studies, it is now well established that brain volume reductions are present in schizophrenia (Reference Wright, Rabe-Hesketh and WoodruffWright et al, 2000). Were these reductions to reflect the disease process, one would expect them to mimic the clinical course and to be related to outcome. A cross-sectional magnetic resonance imaging study (Reference van Haren, Cahn and Hulshoff Polvan Haren et al, 2003) examined brain volume change as a predictor of outcome in recent-onset schizophrenia, but did not find any associations between the static baseline brain volume measurements and clinical and functional outcomes after 2 years. As brain volume reductions have been shown to be progressive (Reference Cahn, Hulshoff Pol and LemsCahn et al, 2002; Reference Lieberman, Tollefson and CharlesLieberman et al, 2005; Reference Woods, Ward and JohnsonWoods et al, 2005), dynamic brain volume changes, using two magnetic resonance measurements, might be more informative in relation to clinical and functional outcome. In a similar study, we examined 34 people with first-episode schizophrenia at baseline and after 1 year and compared them with 36 healthy people. An accelerated decline in total brain volume and in grey matter volume and an increase in lateral ventricle volume were found in patients compared with healthy individuals (Reference Cahn, Hulshoff Pol and LemsCahn et al, 2002). These progressive changes were not associated with symptoms, but did predict functional outcome 2 years after the initial assessment. Thus, in contrast to static brain volumes, dynamic brain measurements could be more useful in predicting outcome in schizophrenia. As the clinical course of schizophrenia reaches a plateau after about 5 years following the initial treatment (Reference Davidson and McGlashanDavidson & McGlashan, 1997), the present study clinically reexamined the same individuals 5 years after the initial evaluation, using various outcome measures. It was hypothesised that early brain volume changes in schizophrenia predict the longer-term outcome of the illness.




 METHOD

 Our initial study included 34 people with first-episode schizophrenia. After a mean follow-up period of 5.3 years (s.d.=0.8), three patients refused further participation. The present study included the remaining 31 participants (27 men and 4 women), with a mean age of 25.74 years (s.d.=4.88). Before inclusion, participants had used no or little antipsychotic medication: mean lifetime dose 163.85 mg (s.d.=72.26) haloperidol equivalents. All participants received a DSM–IV (American Psychiatric Association, 1994) diagnosis of schizophrenia (26) or schizoaffective disorder (5) and provided written informed consent.

 Magnetic resonance images were acquired on a 1.5 Philips NT scanner and obtained at inclusion (T0) and after 1 year (T1). In-house developed software was used to measure mean (s.d.): total brain volume T0=1321.22 ml (108.57) and T1=1306.84 ml (113.66); grey matter T0=687.36 ml (50.29) and T1=668.91 ml (57.20); white matter T0=473.87 ml (64.06) and T1=476.06 ml (60.61); cerebellar T0=145.79 ml (11.99) and T1=147.04 ml (7.70); frontal lobe T0=291.86 ml (28.70) and T1=288.05 ml (23.11); lateral T0=14.84 ml (6.64) and T1=15.89 ml (7.70); and third ventricle T0=0.84 ml (0.39) and T1=0.88 ml (0.37). Images were checked and corrected manually if necessary. For a description of procedure and segmentation, see Hulshoff Pol et al (Reference Hulshoff Pol, Schnack and Bertens2002).

 Patients were assessed with the Positive and Negative Syndrome Scale (PANSS; Reference Kay, Fiszbein and OplerKay et al, 1987), mean (s.d.) at: T0 positive symptoms 18.24 (5.77) and negative symptoms 18.90 (6.55); T1 positive symptoms 12.93 (4.61) and negative symptoms 15.40 (5.20); and T5 (5 years) positive symptoms 14.13 (5.71) and negative symptoms 15.38 (7.13). The Camberwell Assessment of Need (CAN; Reference Phelan, Slade and ThornicroftPhelan et al, 1995) mean (s.d.) was obtained after 2 years of follow up (T2): number of met and unmet needs 5.97 (3.77); and at T5: number of met and unmet needs 9.48 (6.61). In addition, Global Assessment of Functioning (GAF; American Psychiatric Association, 1994) mean (s.d.) 53.61 (21.57); and the assessment whether patients lived independently or not: (yes=17; no=14); were obtained at T5. Negative and positive PANSS symptom scores at T5 were used as measures of clinical outcome. Scores on the CAN, GAF and the assessment whether patients lived independently or not were used as measures of functional outcome.

 To assess whether dynamic brain volume changes in the first year predict the 5-year clinical and functional outcome, linear regression analyses were performed with the unstandardised regression coefficient (β) representing the outcome score per millilitre volume change. Brain volume change (T0 to T1) of the various brain structures entered the analyses as predictor variables, with age and intracranial volume as covariates. As progressive brain volume change might have commenced before T0, baseline measures of the brain structures also entered the analyses as covariates. The various clinical and functional outcome scores obtained at T5 entered the analyses as dependent variables separately. Since clinical outcome might be variable initially but could stabilise over time, the same analyses were done with changes in PANSS scores (T1 to T5) as dependent variables. To assess whether clinical decline is progressive, paired-sample t-tests were performed with PANSS scores (T1 to T5) and CAN scores (T2 to T5) as paired variables.




 RESULTS

 A greater total brain volume decrease in the first year predicted a higher negative symptom score on PANSS (β=–0.1, t=–2.51, P=0.02) and a lesser likelihood of living independently (β=–0.01, t= –2.29, P=0.03) at 5-year follow up.

 A greater grey matter volume decrease in the first year predicted a higher positive symptom score (β=–0.09, t=–2.29, P= –0.03), a higher negative symptom score (β=–0.16, t=–3.38, P=0.002) (Fig. 1a), a lower GAF score (β=0.40, t=2.79, P= 0.01) and a lesser likelihood of living independently (β=–0.01, t=–3.94, P=0.001) (Fig. 1b) at T5.
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Fig. 1 Progressive brain volume changes in the first year predict 5-year outcome in schizophrenia. T0, baseline, T1, follow up at 1 year, T5, follow up 5 years. (a) Change in grey matter (T0–T1) and negative symptoms as measured with the Positive and Negative Syndrome Scale (T5). (b) Change in grey matter (T0–T1) and living independently (T5). (c) Change in lateral ventricle volume (T0–T1) and need of care measured with the Camberwell Assessment of Need (T5).




 A greater white matter volume increase in the first year predicted higher positive symptom score (β=0.09, t=2.29, P=0.03) at T5.

 A greater lateral ventricle volume increase in the first year predicted a greater number of met and unmet needs (β=1.47, t=2.82, P=0.009) (Fig. 1c) as measured with the CAN and a lesser likelihood to live independently (β=–1.0, t=–2.31, P=0.03) at T5. A greater cerebellar volume decrease in the first year predicted a higher negative symptom score (β=–0.79, t= –2.24, P=0.03) at T5.

 Frontal lobe and third ventricle volume change did not predict outcome. A greater grey matter (β=–0.12, t=–2.8, P=0.009) and cerebellar (β–0.68, t=–2.43, P=0.02) volume decrease in the first year predicted a greater increase in the negative symptom score of the PANSS (T1 to T5). A greater white matter increase (β=0.19, t=3.12, P=0.004) predicted a greater increase in the positive symptom score of the PANSS. There was no significant increase in symptoms as measured with PANSS between T1 and T5, but total CAN scores significantly increased (t=3.24, d.f.=27, P=0.003) between T2 and T5.




 DISCUSSION

 This study found that early progressive brain volume changes in the first year can predict the 5-year outcome of schizophrenia. Those patients who had the largest decrease in grey matter in the first year had the highest negative symptom scores and were less likely to live independently 5 years after the first evaluation. Thus, it appears that early dynamic brain changes are not only associated with symptomatic outcome but also with functional outcome. Furthermore, these findings suggest that brain changes in the early stages of schizophrenia are related to the disease process and are clinically relevant in determining prognosis, and they emphasise the importance of early intervention in the treatment of schizophrenia, aiming to slow down or stop progressive brain volume loss.

 This view is strengthened by another longitudinal magnetic resonance study that examined dynamic brain volume changes in people at very high risk of developing schizophrenia (Reference Pantelis, Velakoulis and McGorryPantelis et al, 2003). This study reported progressive grey matter decrease in very-high-risk individuals who developed a psychotic illness within 12 months. None the less, whether these early progressive brain volume changes in prodromal and first-episode schizophrenia are caused by the disease itself or are a consequence of the disease (and its treatment) still remains unanswered. The treatment of schizophrenia should focus on slowing this early progressive brain loss, with the goal of affecting the clinical course favourably.
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 Fig. 1 Progressive brain volume changes in the first year predict 5-year outcome in schizophrenia. T0, baseline, T1, follow up at 1 year, T5, follow up 5 years. (a) Change in grey matter (T0–T1) and negative symptoms as measured with the Positive and Negative Syndrome Scale (T5). (b) Change in grey matter (T0–T1) and living independently (T5). (c) Change in lateral ventricle volume (T0–T1) and need of care measured with the Camberwell Assessment of Need (T5).

 

 

       
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 
 	105
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
105




	


[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.









Weiden, Peter J.
Buckley, Peter F.
and
Grody, Michael
2007.
Understanding and Treating “First-Episode” Schizophrenia.
Psychiatric Clinics of North America,
Vol. 30,
Issue. 3,
p.
481.


	CrossRef
	Google Scholar






Mitelman, Serge A.
Brickman, Adam M.
Shihabuddin, Lina
Newmark, Randall E.
Hazlett, Erin A.
Haznedar, M. Mehmet
and
Buchsbaum, Monte S.
2007.
A comprehensive assessment of gray and white matter volumes and their relationship to outcome and severity in schizophrenia.
NeuroImage,
Vol. 37,
Issue. 2,
p.
449.


	CrossRef
	Google Scholar






Abubaker, Roohi
Alaerts, Maaike
Allman, Ava-Ann
Barnett, Jennifer
Belujon, Pauline
Bittner, Robert A.
Burne, Thomas H.J.
Cahn, Wiepke
Chance, Steven
Cherkerzian, Sara
deSouza, Renan
Di Forti, Marta
du Bois, Teresa
Fatjó-Vilas, Mar
Green, Melissa
Halpern, Demian
John, John P.
Kemp, Aaron
Koelkebeck, Katja
Lee, Jimmy
Lodge, Daniel J.
Michalopoulou, Panayiota
Mompremier, LaNina
Nelson, Barnaby
Perälä, Jonna
Rotarska-Jagiela, Anna
Schoeman, Renata
Thakkar, Katharine N.
Valuri, Giuletta
Varambally, Shivarama
Zai, Clement
and
DeLisi, Lynn E.
2008.
Summary of the 1st Schizophrenia International Research Society Conference oral sessions, Venice, Italy, June 21–25, 2008: The rapporteur reports.
Schizophrenia Research,
Vol. 105,
Issue. 1-3,
p.
289.


	CrossRef
	Google Scholar






Bonilha, Leonardo
Molnar, Chris
Horner, Michael D.
Anderson, Berry
Forster, Lauren
George, Mark S.
and
Nahas, Ziad
2008.
Neurocognitive deficits and prefrontal cortical atrophy in patients with schizophrenia.
Schizophrenia Research,
Vol. 101,
Issue. 1-3,
p.
142.


	CrossRef
	Google Scholar






Müller-Vahl, Kirsten R
and
Emrich, Hinderk M
2008.
Cannabis and schizophrenia: towards a cannabinoid hypothesis of schizophrenia.
Expert Review of Neurotherapeutics,
Vol. 8,
Issue. 7,
p.
1037.


	CrossRef
	Google Scholar






Kahn, Rene
2008.
Treating early and treating well: the importance of restoring global functioning for the brains of schizophrenia patients.
Annals of General Psychiatry,
Vol. 7,
Issue. S1,


	CrossRef
	Google Scholar






Murray, Robin M.
and
Dean, Kimberlie
2008.
Essential Psychiatry.
p.
284.


	CrossRef
	Google Scholar






Chawla, Bharat
and
Luxton‐Andrew, Heather
2008.
Long‐term weight loss observed with olanzapine orally disintegrating tablets in overweight patients with chronic schizophrenia. A 1 year open‐label, prospective trial.
Human Psychopharmacology: Clinical and Experimental,
Vol. 23,
Issue. 3,
p.
211.


	CrossRef
	Google Scholar






Manchanda, R.
Norman, R.
Malla, A.
Harricharan, R.
and
Northcott, S.
2008.
EEG abnormalities and 3‐year outcome in first episode psychosis.
Acta Psychiatrica Scandinavica,
Vol. 117,
Issue. 4,
p.
277.


	CrossRef
	Google Scholar






Weis, Susanne
and
Krug, Axel
2008.
Neuropsychologie der Schizophrenie.
p.
270.


	CrossRef
	Google Scholar






Möller, Hans-Jürgen
2008.
The forthcoming revision of the diagnostic and classificatory system: perspectives based on the European psychiatric tradition.
European Archives of Psychiatry and Clinical Neuroscience,
Vol. 258,
Issue. S5,
p.
7.


	CrossRef
	Google Scholar






Ballenger, J.C.
2008.
Brain volume changes in the first year of illness and 5-year outcome of schizophrenia.
Yearbook of Psychiatry and Applied Mental Health,
Vol. 2008,
Issue. ,
p.
261.


	CrossRef
	Google Scholar






van Haren, N.E.M.
Cahn, W.
Hulshoff Pol, H.E.
and
Kahn, R.S.
2008.
Schizophrenia as a progressive brain disease.
European Psychiatry,
Vol. 23,
Issue. 4,
p.
245.


	CrossRef
	Google Scholar






Möller, H. -J.
Deister, A.
Schaub, A.
and
Riedel, M.
2008.
Psychiatrie und Psychotherapie.
p.
1255.


	CrossRef
	Google Scholar






Möller, Hans-Jürgen
2008.
Systematic of psychiatric disorders between categorical and dimensional approaches.
European Archives of Psychiatry and Clinical Neuroscience,
Vol. 258,
Issue. S2,
p.
48.


	CrossRef
	Google Scholar






Cahn, W.
Rais, M.
Stigter, F.P.
van Haren, N.E.M.
Caspers, E.
Hulshoff Pol, H.E.
Xu, Z.
Schnack, H.G.
and
Kahn, R.S.
2009.
Psychosis and brain volume changes during the first five years of schizophrenia.
European Neuropsychopharmacology,
Vol. 19,
Issue. 2,
p.
147.


	CrossRef
	Google Scholar






Compton, Michael
Goulding, Sandra
Whicker, Neil
Mullins, Mark
Nathan, Sandra
and
Ressler, Kerry
2009.
An Exploratory Study of the Potential Prognostic Usefulness of the Routinely Conducted Computed Tomography Scan in Patients Hospitalized for a First Episode of Psychosis.
Clinical Schizophrenia & Related Psychoses,
Vol. 3,
Issue. 1,
p.
23.


	CrossRef
	Google Scholar






Salimi, Kayvon
Jarskog, L. Fredrik
and
Lieberman, Jeffrey A.
2009.
Antipsychotic Drugs for First-Episode Schizophrenia.
CNS Drugs,
Vol. 23,
Issue. 10,
p.
837.


	CrossRef
	Google Scholar






Kanaan, Richard
Barker, Gareth
Brammer, Michael
Giampietro, Vincent
Shergill, Sukhwinder
Woolley, James
Picchioni, Marco
Toulopoulou, Timothea
and
McGuire, Philip
2009.
White matter microstructure in schizophrenia: effects of
disorder, duration and medication.
British Journal of Psychiatry,
Vol. 194,
Issue. 3,
p.
236.


	CrossRef
	Google Scholar






Winton-Brown, Toby T
and
Kapur, Shitij
2009.
Neuroimaging of Schizophrenia: What it Reveals About the Disease and What it Tells us About a Patient.
Annals of the Academy of Medicine, Singapore,
Vol. 38,
Issue. 5,
p.
433.


	CrossRef
	Google Scholar





Download full list
















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.








Brain volume changes in the first year of illness and 5-year outcome of schizophrenia








	Volume 189, Issue 4
	
W. Cahn (a1), N. E. M. van Haren (a1), H. E. Hulshoff Pol (a1), H. G. Schnack (a1), E. Caspers (a1), D. A. J. Laponder (a1) and R. S. Kahn (a1)

	DOI: https://doi.org/10.1192/bjp.bp.105.015701





 








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.

 





Brain volume changes in the first year of illness and 5-year outcome of schizophrenia








	Volume 189, Issue 4
	
W. Cahn (a1), N. E. M. van Haren (a1), H. E. Hulshoff Pol (a1), H. G. Schnack (a1), E. Caspers (a1), D. A. J. Laponder (a1) and R. S. Kahn (a1)

	DOI: https://doi.org/10.1192/bjp.bp.105.015701





 









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.

 





Brain volume changes in the first year of illness and 5-year outcome of schizophrenia








	Volume 189, Issue 4
	
W. Cahn (a1), N. E. M. van Haren (a1), H. E. Hulshoff Pol (a1), H. G. Schnack (a1), E. Caspers (a1), D. A. J. Laponder (a1) and R. S. Kahn (a1)

	DOI: https://doi.org/10.1192/bjp.bp.105.015701





 









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.


















