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VERSION 1 - REVIEW 

REVIEWER Dr Colin Wilson 
Regional Acquired Brain Injury Unit  
Musgrave Park Hospital  
Belfast Health and Social Care Trust  
Stockman's Lane  
Belfast  
BT9 7JB 
 
I am involved in the development / revision of the Wessex Head 
Injury Matrix. I have no financial interest or stake in this measure. 

REVIEW RETURNED 14-Oct-2014 

 

GENERAL COMMENTS This is an important and timely paper which is concerned with the 
diagnosis of vegetative and minimally conscious state patients. The 
misdiagnosis rate is known to be high at around 40% or so. It involve 
a large cohort sample of 65 patients examined over 10 years of 
clinical practice. This is the first study with sufficient number of 
participants to critically examine the WHIM relative to PDOC criteria. 
The use of statistics is suited to the analysis conducted and the 
inclusion of a statistics consultancy is noted. The revision of the 
WHIM scale to approve analysis and diagnostic accuracy is note 
worthy.  
 
A small number of minor corrections are highly. The abstract could 
be shorten and still include sufficient detail. On examining the paper, 
the male: female ratio is 66%:33% (or 2:1). This should be corrected 
in the abstract (Page2: Line 18). The authors are asked to consider 
deleting from Page 2 line 35 [In stepwise regression] through to 
Page 2 line 38 [at group level (p<0.001)] as this is not required in the 
abstract. In addition, on Page 9 table 1 within the range column [Line 
32], the word 'was' would appear to be a typo which should be 
addressed. Finally, on Page 17 Line 5, the paper referenced 
involved 12 not 22 patients in PDOC [reference 15]. This minor 
referencing error should be corrected.  
In summary, subject to the minor corrections indicated, I would 
argue that this paper should be accepted for publication.  
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REVIEWER Agnes Shiel 
NUI Galway  
Ireland 
 
First author of Wessex Head Injury Matrix (WHIM) 

REVIEW RETURNED 17-Oct-2014 

 

GENERAL COMMENTS This is an interesting paper and a useful contribution to the growing 
body of knowledge on accurate assessment of people with 
Disorders of Consciousness. However, it cannot really be described 
as a prospective study (P2, L31). It is also referred to as a cross 
sectional study (P3, L7).  
While the data were gathered prospectively, this was for clinical 
purposes and this is a retrospective analysis of these clinical data. It 
does use these retrospective data appropriately to inform both 
assessment and practice.  
 
Introduction:  
 
Diagnosis - (p4, L36) - it is not entirely accurate to state that 
diagnosis rests on clinical observation alone. Functional 
neuroimaging can and does contribute significantly to diagnosis - 
however this is available to a small minority of patients and clinical 
assessment is the most commonly used and accessible method of 
assessment.  
 
P4, L54 - reference is made here to patients being assessed 'too 
early'. This should be explained further as the data included and the 
lower end of the range patients who were 2 weeks post onset (P9, 
Table 1). What do the authors suggest is the appropriate time post 
onset to assess and should patients whose insult is not within this 
time be excluded?  
 
Methods:  
 
Data from a minimum of three assessments were included - is there 
a rationale for this? The information from three assessments may 
not be informative and /or may mask trends from more detailed 
assessments (e.g. some of the earlier behaviours on the hierarchy 
may appear to occur more frequently when these assessments are 
included in the dataset.)  
 
P6, L42 - Diagnostic definitions. It is not clear whether WHIM data 
were used to inform diagnosis - if this were the case this has 
implications in terms of the analysis. Clarification is needed here.  
 
P7, L35 - phrase re including nurses... should be removed as nurses 
are members of the multidisciplinary team referred to in L33.  
 
P7, L45 - what is meant by 'validation and cleaning'?  
 
P7, L55 - more detail on what 'near normal' means and the rationale 
for use of parametric statistics should be included.  
 
Results  
Results are clearly presented but Table 2 is very busy and it is 
difficult to see the relevant results. It may be clearer if all non 
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significant results in the post hoc analysis are removed leaving it 
easier to identify the significant findings.  
 
The graphs addressing trajectories of change are clear and 
demonstrate differences in patients where numerous observations 
are available clearly. On in particular shows significant variation - 
can this be explained- e.g. were different assessors collecting data, 
were there environmental differences etc - these explanations may 
not be available but would explain the variability if they are.  
 
Proposed reordering and reanalysis - while the scale undoubtedly 
requires reordering the proposed reordering doesn’t to seem 
(statistically) to add much to the explained variance. This should be 
addressed in the discussion.  
 
Discussion  
 
The main findings of the work are discussed clearly. However as 
data were collected over a 10 year period, a large number of people 
must have been involved in collecting data. While reference to this is 
made, in that mention is made of the way data recording has 
changed during the period, the changes are not described. 
Depending on what these are the implications of such changes on 
the results may need to be considered. 

 

REVIEWER Marianne Løvstad 
Sunnaas Rehabilitation Hospital  
University of Oslo  
Norway 

REVIEW RETURNED 22-Dec-2014 

 

GENERAL COMMENTS Serial measurement of Wessex Head Injury Matrix in the diagnosis 
of patients in vegetative and minimally conscious states: a Cohort 
Analysis  
 
In this manuscript, the authors describe serial assessments of 
patients with prolonged disorders of consciousness, using the 
Wessex Head Injury Matrix (WHIM). With as many as 65 patients 
included over the course of a decade, the sample size is 
considerable compared to most studies involving DOC patients. The 
main aims of the study were to explore the diagnostic utility of the 
WHIM, to study patterns of score change over time, prediction of 
outcome and the hierarchical order of single items on the WHIM. 
The paper is generally well written and clear, and addresses the 
important issue of ensuring high quality assessments of one of the 
most vulnerable brain injury patient groups.  
 
Major issues:  
 
My major concern with the manuscript is related to the design and 
manner of considering diagnostic utility. It is a fact that there is no 
universally accepted gold standard for measurement of DOC, which 
complicates consideration of diagnostic sensitivity and specificity of 
any measure. In this work, the authors related WHIM score to 
diagnostic categorization based on team consensus, i.e. clinical 
judgment. The authors cite the work of Schnakers et al. from 2009 in 
relation to rates of misdiagnosis. In this paper the main finding is 
actually that the use of a structured assessment tool, in this case the 
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Coma Recovery Scale Revised (CRS-R), detected signs of 
consciousness in 41% of patients classified at VS by the team 
concensus in neurological rehabilitation centers.  
 
Related to this issue is a question regarding raters knowledge of 
diagnostic categorization. We are not informed on how many raters 
were involved, and whether the raters involved in diagnostic 
categorization were blinded to WHIM scores, that is, to what degree 
is the clinical diagnosis colored by the WHIM scores themselves? 
One might get the impression of a certain circularity in the design as 
the same persons might have made diagnostic considerations based 
on their knowledge of the WHIM scores. For the VS and MCS, there 
is international agreement on diagnostic criteria. For the MCS- and 
MCS+ categories, there is no clear consensus, and the authors give 
only coarse descriptions on what responses result in categorization 
in each of these. As the decision is based on clinical judgment, it is 
important that the authors provide operationalizations of how the 
cagetories where defined. At a minimum, a detailed description of 
the diagnostic process should be provided, allowing for a 
consideration of whether these data allow for conclusions regarding 
the diagnostic properties of the WHIM. I would also like to ask the 
authors to discuss the potential problems with holding WHIM up 
against diagnosis based on clinical judgment, as the categorizations 
at admission and discharge are highly important in the paper.  
 
It is mentioned in the discussion section that the SMART scale as 
well as Coma Recovery Scale Revised have been implemented in 
the clinic where this study has been conducted, where the SMART 
has been used since 2007. Would it be possible to look at diagnostic 
agreement with these two scales in the patients who have 
undergone both the WHIM and one of these? If enough patients are 
available, this could potentially represent an exploration of 
diagnostic sensitivity.  
 
The paper makes mention to the paper by Seel et al (2011), where 
various rating scales used in assessment of DOC are evaluated. 
The current data set provides a valuable opportunity to address 
some of the issues raised in relation to the WHIM in the Seel et al. 
paper, such as test retest and inter rater reliability, as well as 
construct validity through Rasch analysis. Have the authors 
considered looking into reliability of scoring across raters and over 
time? Regarding construct validity, the authors do explore the order 
of items in the WHIM by considering the frequency of use of each 
item in percentage per diagnostic category, and repeated their 
regression analysis with items reordered. I would recommend the 
journal to ask statistical expertise to evaluate if this is the most 
suitable way to consider item order.  
 
Some other issues chronologically throughout the manuscript:  
Page 4, line 54, regarding reasons for misdiagnosis, the authors 
state that this might be caused by assessing patients too early and 
under time pressure? What does this mean; DOC is a functional 
diagnosis giving a picture of responsiveness at the time of 
assessement, so it could be done at any time? Judging chronicity, 
then, is another issue where time since injury plays a major role. 
With time pressure, they might mean that decisions are based on 
too few assessments? Another main reason for misdiagnosis is not 
mentioned, namley lack of use of structured assessment tools, or 
inappropriate tools with inadequate or unknown psychometric 
properties.  
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Page 5, line 26, it is stated that the CRS-R is mostly used in the US, 
and WHIM in the UK. To my knowledge, the CRS-R is widely used 
also in other European countries, such as Denmark, Norway, 
Sweden, Italy, Belgium, and Germany.  
 
Page 7, line 22, it is said that a WHIM assessment can last from 
minutes to hours. Can the authors give a clear description of how 
one discrete assesment was delineated? What is the risk of fatigue 
interfering with the assessment process?  
 
Table 2 (and 4). There seems to be a great deal of overlap in WHIM 
score range between diagnostic groups, even when WHIM scores at 
discharge are seen in relation to diagnosis at discharge. What 
diagnostic issues does this raise in relation to individual 
assessments regarding disgnostic utility of the WHIM? Answering 
this would require establishment of cut-off values and a systematic 
inspection of diagnostic sensitivity and specificity. It would also be 
informative to see median values in addition to mean.  
 
Page 12, lines 27-31. The authors say that a diagnosis was set by 
month 3 or 4 in most patients and than only a minority were not 
diagnosed by then. This line of reasoning is confusing and related to 
an earlier comment to the issue of wether DOC patients are 
assessed "too early". VS and MCS are diagnostic categories based 
on functional characteristics of the patients. The patients in this 
paper were admitted at an average of 16 weeks post injury. Does 
the team use 3-4 months do reach a functional description allowing 
diagnosis? One would belive that in the post acute phase, the main 
point is to follow progress where a patient that at e.g. month 2 is in a 
VS, is in a MCS by month 4. Do the authors mean that by month 5, 
most patients had emerged? Please explain the diagnostic process.  
 
Related to this; regarding Figure 1: the starting point here is time of 
admission, and shows development over time. A more prominent 
factor than time of admission migh be time since injury. Have the 
authors considered regrouping these data to look at functional 
improvement related to time since injury, not time in hospital?  
 
Regarding delevopment over time; the authors show that the VS 
patients displayed little change over time. It would be useful to see 
the data on time since injury split by diagnosis, as time since injury 
will be a potent predictor of clinical change in VS patients.  
 
Page 13, line 55: The authors argue that item No 19 ‘Speaks in 
whispered tones’, and No 20 ‘Vocalises to express moods/needs’, 
are theoretically compatible with a VS diagnosis. Please explain.  
Page 14, lines 3-10. In this paragraph, it is stated that 4 patients on 
one or two occasions followed command. I am confused as to 
whether the authors consider this a rating mistake, or actually 
represents inconsistent command following in VS patients? What is 
the criteria on the WHIM to score command following?  
Point 2 in the discussion section discusses the changes in 
diagnostic procedures over the decade that data have been 
collected, including changes in use of structured diagnostic tools. 
The point is well made. However, this taps into my starting comment 
on the usefullness of these data regarding diagnostic sensitivity of 
the WHIM, at the same time as other unexplored and important 
issues related to the WHIM such as test retest and inter rater 
reliability could have been explored in these data. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Dr Colin Wilson  

 

Comments:  

1. This is an important and timely paper which is concerned with the diagnosis of vegetative and 

minimally conscious state patients. The misdiagnosis rate is known to be high at around 40% or so. It 

involve a large cohort sample of 65 patients examined over 10 years of clinical practice. This is the 

first study with sufficient number of participants to critically examine the WHIM relative to PDOC 

criteria.  

 

Response: Thank you very much  

 

2. The use of statistics is suited to the analysis conducted and the inclusion of a statistics consultancy 

is noted. The revision of the WHIM scale to approve analysis and diagnostic accuracy is note worthy.  

 

Response: Thank you very much  

 

3. The abstract could be shorten and still include sufficient detail.  

 

Response: Whilst we acknowledge that there is always room for brevity, the abstract is within the 

requisite word limit of 300 words. Please also see comments below.  

 

4. On examining the paper, the male: female ratio is 66%:33% (or 2:1). This should be corrected in 

the abstract (Page2: Line 18).  

 

Response: Thank you for pointing this out – now corrected  

 

5. The authors are asked to consider deleting from Page 2 line 35 [In stepwise regression] through to 

Page 2 line 38 [at group level (p<0.001)] as this is not required in the abstract.  

 

Response: The abstract is prepared within the requisite word limit and we feel that the information 

presented here does reflect a part of our analysis, so we are reluctant to exclude this unless the 

journal editors specifically require us to do so  

 

6. In addition, on Page 9 table 1 within the range column [Line 32], the word 'was' would appear to be 

a typo which should be addressed.  

 

Response: Thank you for pointing this out – now removed  

 

7. Finally, on Page 17 Line 5, the paper referenced involved 12 not 22 patients in PDOC [reference 

15]. This minor referencing error should be corrected.  

 

Response: We have corrected this  

 

8. In summary, subject to the minor corrections indicated, I would argue that this paper should be 

accepted for publication.  

Response: Thank you very much for these helpful comments. We agree!  
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Reviewer Name Agnes Shiel  

 

9. This is an interesting paper and a useful contribution to the growing body of knowledge on accurate 

assessment of people with Disorders of Consciousness. However, it cannot really be described as a 

prospective study (P2, L31). It is also referred to as a cross sectional study (P3, L7).  

While the data were gathered prospectively, this was for clinical purposes and this is a retrospective 

analysis of these clinical data. It does use these retrospective data appropriately to inform both 

assessment and practice.  

 

Response: We accept the reviewer’s point, but do not entirely agree.  

The definitions of prospective and retrospective cohort studies are helpfully summarised in an 

educational module on analytic studies published by the Boston University School of Public Health:  

http://sphweb.bumc.bu.edu/otlt/MPH-

Modules/EP/EP713_AnalyticOverview/EP713_AnalyticOverview3.html  

 

According to this module,  

“… cohort studies can be classified as prospective or retrospective based on when outcomes 

occurred in relation to the enrollment of the cohort.  

• In a prospective study, information is collected from all subjects in the same way using exactly the 

same questions and data collection methods for all subjects.  

• In contrast, retrospective studies are conceived AFTER some people have already developed the 

outcomes of interest.  

…Pitfall: Note that in these prospective cohort studies a comparison of incidence between the groups 

can only take place after enough time has elapsed so that some subjects developed the outcomes of 

interest. Since the data analysis occurs after some outcomes have occurred, some students 

mistakenly would call this a retrospective study, but this is incorrect. The analysis always occurs after 

a certain number of events have taken place. The characteristic that distinguishes a study as 

prospective is that the subjects were enrolled, and baseline data was collected before any subjects 

developed an outcome of interest.”  

 

In this analysis of clinical cohort data, WHIM ratings and PDOC status were gathered prospectively 

during the period of admission. We agree that there was an element of post hoc analysis (notably the 

sub-categorisation of MCS which was only described in 2011). However, it was always our intention 

to analyse the WHIM data once the sample had reached an appropriate size. We therefore believe 

that this meets the requirements for a prospective cohort study.  

 

Our reference to ‘cross-sectional’ data was in relation to the frequency analysis across all 1668 

ratings. This is indeed the largest published analysis of its kind for WHIM data. However, for the 

avoidance of doubt or confusion we have:  

a) adjusted the abstract to use the term ‘analysis of prospectively-gathered clinical cohort data’ and 

made other minor adjustments to remain within the word-limit of 300  

b) on page 3 we have changed ‘cross sectional’ to ‘cohort analysis of serial WHIM data’  

c) We have referred to the analysis of all 1668 WHIM ratings as a ‘pooled analysis’ in point 8 under 

methods of analysis, and in the discussion.  

 

Introduction:  

 

10. Diagnosis - (p4, L36) - it is not entirely accurate to state that diagnosis rests on clinical 

observation alone. Functional neuroimaging can and does contribute significantly to diagnosis - 

however this is available to a small minority of patients and clinical assessment is the most commonly 

used and accessible method of assessment.  
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Response: We accept this comment and have adjusted this to state:  

“There is no single laboratory or clinical investigation that will confirm the diagnosis of VS or MCS – 

the diagnosis is made primarily on the basis of careful clinical evaluation by appropriately trained 

professionals.”  

 

11. P4, L54 - reference is made here to patients being assessed 'too early'. This should be explained 

further as the data included and the lower end of the range patients who were 2 weeks post onset 

(P9, Table 1). What do the authors suggest is the appropriate time post onset to assess and should 

patients whose insult is not within this time be excluded?  

 

Response: Thank you for pointing this out - we agree the information may have been slightly 

misleading. The time since onset reflected the time from injury to admission. However, WHIM ratings 

did not actually start until at least 4 weeks after injury (as by definition PDOC is defined as a state of 

disordered consciousness that has persisted for at least 4 weeks after a brain injury). The mean time 

from onset to the end of the assessment period was over 6 months and no patient received a 

diagnostic classification of their PDOC in under 8 weeks.  

 

To clarify this point we have added the statement on page 9 “However, evaluation did not start until at 

least 4 weeks after injury … and the mean time from injury to end of the assessment period was 6.2 

months (SD 3.8, range 2.0-30.2).”  

 

It is also important to recognise that we are by no means suggesting that that the PDOC diagnosis at 

the end of the assessment period is a final condition. As already noted in the discussion, we do not 

know what the longer-term outcomes for the sample were. We have added a further sentence in the 

discussion to re-emphasise this important point.  

 

Methods:  

 

12. Data from a minimum of three assessments were included - is there a rationale for this? The 

information from three assessments may not be informative and /or may mask trends from more 

detailed assessments (e.g. some of the earlier behaviours on the hierarchy may appear to occur more 

frequently when these assessments are included in the dataset.)  

 

Response: Once again, thank you for raising this. The patients who had only a very small number of 

assessments either died (n=2) or emerged into consciousness early in the programme, so that WHIM 

recordings were discontinued. We have added a sentence on page 6 to clarify this point.  

 

13. P6, L42 - Diagnostic definitions. It is not clear whether WHIM data were used to inform diagnosis - 

if this were the case this has implications in terms of the analysis. Clarification is needed here.  

 

Response: We have adjusted the text at various points to clarify how diagnosis was made. PDOC 

status was assigned at discharge from the programme by consensus of the experienced MD clinical 

team, based on the findings from the full clinical evaluation, including any structured assessments that 

were undertaken.  

 

Observations made during the process of WHIM rating (although not necessarily the numerical ratings 

themselves) will have inevitably contributed to the overall clinical diagnosis but we believe this section 

makes it clear that the diagnosis was based on the clinical criteria as laid out in the bullet points and 

not on the WHIM scores per se.  

 

We accept that this may introduce an element of circularity (which is to some extent inevitable in a 

clinical observational cohort) and we have added a comment in the Discussion section to address 
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this.  

 

We would stress, however, that (as the National Clinical Guidelines point out) diagnosis in this context 

of PDOC requires a complex clinical assessment by a highly specialist multidisciplinary team 

conducted over very many hours of evaluation and clinical intervention, using a wide range of 

techniques - of which the WHIM forms only a relatively small part. We have added a section to the 

discussion to explain this.  

(This is further addressed in response to Reviewer 3 below)  

 

14. P7, L35 - phrase re including nurses... should be removed as nurses are members of the 

multidisciplinary team referred to in L33.  

 

Response: The text actually says:  

“On this unit, all therapy staff are trained in the use of the WHIM through regular in-house training 

sessions. WHIM scores may be recorded by any member of the multi-disciplinary team (including 

nurses, if they have undergone the training).”  

 

We think the second sentence does indeed recognise that nurses are part of the multidisciplinary 

team. The issue is, however, with respect to WHIM training. The fact is that, although the therapists 

routinely receive training in the WHIM, the nursing team has a much higher turnover and includes a 

proportion of temporary agency staff. Therefore, on our unit, the nurses only rate WHIM scores if they 

have undergone the requisite training.  

We have adjusted the text slightly to explain this more clearly.  

 

15. P7, L45 - what is meant by 'validation and cleaning'?  

 

Response: Data are systematically collated from the patient clinical records in Microsoft Excel at the 

time of discharge. To ensure that the dataset was as accurate and complete as possible, we cross-

checked and validated the data against the unit records prior to upload into SPSS for analysis. We 

have expanded this sentence slightly to explain this.  

 

16. P7, L55 - more detail on what 'near normal' means and the rationale for use of parametric 

statistics should be included.  

 

Response: This is a fair point. Large datasets of this size (n=1668 ratings in total) one sample K-S 

tests will very often provide significant p values. However inspection of the histograms with showed a 

symmetrical distribution curve within acceptable limits of normality (data available from the authors if 

required). We have clarified this in the text.  

 

Results  

 

17. Results are clearly presented but Table 2 is very busy and it is difficult to see the relevant results. 

It may be clearer if all non significant results in the post hoc analysis are removed leaving it easier to 

identify the significant findings.  

 

Response: We appreciate that it is quite busy. We are inclined to leave the non-significant p values as 

we believe it is appropriate to show both the significant and the non-significant values, although the 

former are highlighted in bold. We are very happy to be guided by the Journal’s production editors, 

though, on how to make the table as clear as possible.  

 

The graphs addressing trajectories of change are clear and demonstrate differences in patients where 

numerous observations are available clearly. On in particular shows significant variation - can this be 
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explained- e.g. were different assessors collecting data, were there environmental differences etc - 

these explanations may not be available but would explain the variability if they are.  

 

Response: We are grateful to the reviewer for raising this point as it serves to highlight another 

clinically useful facet of serial WHIM rating, which others may not be aware of.  

 

To answer the question - No, the dips reflected periods of low arousal (despite attempts to wake 

them) for there was no apparent external explanation. These were natural fluctuations in the level of 

responsiveness and not due to observer/environmental differences.  

 

In our experience this is not an uncommon pattern and would normally prompt us to consider causes 

of variable arousal such as medication or intermittent hydrocephalus/shunt malfunction or syndrome 

of the trephined (although, in this case, none of these causes were found).  

 

We have added to the legend for Patient C in supplementary file 1 to reflect this.  

 

18. Proposed reordering and reanalysis - while the scale undoubtedly requires reordering the 

proposed reordering doesn’t to seem (statistically) to add much to the explained variance. This should 

be addressed in the discussion.  

 

Response: When re-analysed using this order, the ‘new-order MAB’ not only accounted for a larger 

proportion of the variance in PDOC status at discharge (73% compared with 68%), but it now 

distinguished significantly between MCS- and MCS+ groups (Mean difference -15.9, 95% CI -27.3, -

4.5, p=0.002).  

We believe this is quite a substantial improvement in clinical terms, and so have added the following 

sentence in the discussion (page 16)  

“Whilst relatively modest at a statistical level, this improvement may potentially assist in the clinical 

diagnosis for at least a proportion of cases.”  

 

The improvement is also demonstrated in the new Figure 3 (see point 30 below)  

 

Discussion  

 

19. The main findings of the work are discussed clearly. However as data were collected over a 10 

year period, a large number of people must have been involved in collecting data. While reference to 

this is made, in that mention is made of the way data recording has changed during the period, the 

changes are not described. Depending on what these are the implications of such changes on the 

results may need to be considered.  

 

Response: We accept this point, but if a tool is to be applied longitudinally over a period of months or 

even years to monitor the trajectory of change in the context of clinical practice, it will inevitably be 

applied by many different people under changing conditions. As we have said on page 17, a strength 

of this study is the findings are representative of the WHIM as it is actually used in the clinical setting, 

documented over a decade by many different staff members, during which its usefulness has stood 

the test of time. This provides support for the generalisability of our findings within real life clinical 

practice.  

 

Inevitably over this period, there were other changes, which are indeed described in lines 29-52 on 

page 17. As we have said, our approach to clinical evaluation has become more sophisticated and 

rigorous over time - for example through the introduction of other standardised tools (the SMART and 

the CRS-R). Therefore, the categorisation of PDOC status on admission and discharge was by the 

best methods available at the time. In the process of cleaning the dataset, however, we reviewed the 
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diagnosis of PDOC status in conjunction with the full clinical records to ensure that it was as accurate 

as possible. This included the retrospective sub-categorisation of MCS into MCS+ and MCS- for 

patients admitted prior to 2012.  

 

We have added slightly to this section to highlight this, but we believe this should be clear to most 

readers.  

 

 

 

 

Reviewer Name Marianne Løvstad  

 

20.In this manuscript, the authors describe serial assessments of patients with prolonged disorders of 

consciousness, using the Wessex Head Injury Matrix (WHIM). With as many as 65 patients included 

over the course of a decade, the sample size is considerable compared to most studies involving 

DOC patients. The main aims of the study were to explore the diagnostic utility of the WHIM, to study 

patterns of score change over time, prediction of outcome and the hierarchical order of single items 

on the WHIM. The paper is generally well written and clear, and addresses the important issue of 

ensuring high quality assessments of one of the most vulnerable brain injury patient groups.  

 

Response: Thank you  

 

Major issues:  

 

21. My major concern with the manuscript is related to the design and manner of considering 

diagnostic utility. It is a fact that there is no universally accepted gold standard for measurement of 

DOC, which complicates consideration of diagnostic sensitivity and specificity of any measure. In this 

work, the authors related WHIM score to diagnostic categorization based on team consensus, i.e. 

clinical judgment. The authors cite the work of Schnakers et al. from 2009 in relation to rates of 

misdiagnosis. In this paper the main finding is actually that the use of a structured assessment tool, in 

this case the Coma Recovery Scale Revised (CRS-R), detected signs of consciousness in 41% of 

patients classified at VS by the team concensus in neurological rehabilitation centers.  

 

Response: We apologise if this was not clear. The final categorisation at discharge was based on the 

total holistic multi-disciplinary clinical evaluation. This included the application of any structured tools 

that were applied as part of the clinical evaluation (which, as we have highlighted, varied over time as 

the SMART and CRS-R were introduced as part of our assessment programme only in 2007 and 

2012 respectively). The adjustments we have made to the text at various points should not emphasise 

this more clearly  

 

 

22. Related to this issue is a question regarding raters knowledge of diagnostic categorization. We 

are not informed on how many raters were involved, and whether the raters involved in diagnostic 

categorization were blinded to WHIM scores, that is, to what degree is the clinical diagnosis colored 

by the WHIM scores themselves? One might get the impression of a certain circularity in the design 

as the same persons might have made diagnostic considerations based on their knowledge of the 

WHIM scores.  

 

Response: With due respect we feel that this comment represents a misunderstanding of the study. 

As we believe we have made clear throughout the paper, this was an cohort analysis of clinical data 

gathered in real life routine clinical practice. The WHIM (and other structured tools as they were 

introduced) formed part of our clinical evaluation. There was no intention to blind or conceal any 
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information from any member of the team – that would not be a part of normal clinical practice.  

 

We do not know exactly how many raters were involved because, although the score sheet is signed, 

more than one member of staff may be involved in the assessment (as recommended in the WHIM 

Manual). As the unit is staffed by 65 WTE staff, we would say that, as a conservative estimate 

probably between 200-300 different members of staff may have been involved in WHIM ratings in 

over the decade – and very possibly more. However, as this is only an estimate that we cannot verify, 

we have not included the information in the paper.  

 

Clinical staff who record the WHIM prospectively on a day-to-day basis, tick off the behaviours they 

observe during a session on the WHIM serial record sheet. The final diagnostic category is not 

assigned until discharge so that the staff cannot be aware of this as they record the WHIM ratings.  

 

The overall diagnosis is made by consensus of the senior MD clinical team (consultants and senior 

therapy staff with specialist experience in PDOC) at the end of the evaluation, based on all of the 

information available, including any structured tools.  

 

We accept that there will be an element of circularity, as the WHIM forms part of the evaluation on our 

unit. However, as noted in response to point 13 (Reviewer 2) above, it is only a relatively small part of 

the overall evaluation.  

 

However, it was not our intention to propose the use of the WHIM as a stand-alone diagnostic tool, 

but simply to determine the extent to which it reflects the final diagnosis and to determine whether its 

performance as a measure could be improved by re-ordering. We have highlighted this in the 

discussion.  

 

23. For the VS and MCS, there is international agreement on diagnostic criteria. For the MCS- and 

MCS+ categories, there is no clear consensus, and the authors give only coarse descriptions on what 

responses result in categorization in each of these. As the decision is based on clinical judgment, it is 

important that the authors provide operationalizations of how the cagetories where defined. At a 

minimum, a detailed description of the diagnostic process should be provided, allowing for a 

consideration of whether these data allow for conclusions regarding the diagnostic properties of the 

WHIM. I would also like to ask the authors to discuss the potential problems with holding WHIM up 

against diagnosis based on clinical judgment, as the categorizations at admission and discharge are 

highly important in the paper.  

Response: We have moved the description of MCS+ and MCS-from the introduction and have added 

more detail on the operational criteria that were used to assign the sub-categories in this evaluation.  

 

24. It is mentioned in the discussion section that the SMART scale as well as Coma Recovery Scale 

Revised have been implemented in the clinic where this study has been conducted, where the 

SMART has been used since 2007. Would it be possible to look at diagnostic agreement with these 

two scales in the patients who have undergone both the WHIM and one of these? If enough patients 

are available, this could potentially represent an exploration of diagnostic sensitivity.  

No, as explained on page 17, the SMART is only used in our service to confirm (or refute) a clinical 

diagnosis of VS, wherever this is suspected clinically. It is not routinely applied in all PDOC patients in 

our service due to constraints on time and resources.  

Agreement between the WHIM and the SMART (and indeed the CRS-R) is being explored as part of 

our ongoing evaluation, but in the context of this evaluation, these additional tools were simply part of 

the overall clinical assessment in the later part of the cohort.  

 

25. The paper makes mention to the paper by Seel et al (2011), where various rating scales used in 

assessment of DOC are evaluated. The current data set provides a valuable opportunity to address 
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some of the issues raised in relation to the WHIM in the Seel et al. paper, such as test retest and inter 

rater reliability, as well as construct validity through Rasch analysis. Have the authors considered 

looking into reliability of scoring across raters and over time?  

 

Response: Yes, we agree these would be interesting subjects for future evaluations, but are beyond 

the scope of this particular article  

 

26. Regarding construct validity, the authors do explore the order of items in the WHIM by considering 

the frequency of use of each item in percentage per diagnostic category, and repeated their 

regression analysis with items reordered. I would recommend the journal to ask statistical expertise to 

evaluate if this is the most suitable way to consider item order.  

 

Response: We agree that there are potentially many ways to look at this, but these seemed to us to 

be the most straight-forward and the professional statistician on our team (Author PB) confirmed that 

this was a reasonable approach. The fact that the statistical analysis resonated with clinical 

experience would also appear to be reasonable justification for this approach.  

 

Some other issues chronologically throughout the manuscript:  

 

27. Page 4, line 54, regarding reasons for misdiagnosis, the authors state that this might be caused 

by assessing patients too early and under time pressure? What does this mean; DOC is a functional 

diagnosis giving a picture of responsiveness at the time of assessement, so it could be done at any 

time? Judging chronicity, then, is another issue where time since injury plays a major role. With time 

pressure, they might mean that decisions are based on too few assessments? Another main reason 

for misdiagnosis is not mentioned, namley lack of use of structured assessment tools, or inappropriate 

tools with inadequate or unknown psychometric properties.  

 

Response: Yes exactly, this was just a scene-setting statement in the introduction justifying the need 

for structured assessment over a period of time, and we went on to mention this is the very next 

paragraph. We have joined the two paragraphs into one to make this logic more evident.  

 

 

28. Page 5, line 26, it is stated that the CRS-R is mostly used in the US, and WHIM in the UK. To my 

knowledge, the CRS-R is widely used also in other European countries, such as Denmark, Norway, 

Sweden, Italy, Belgium, and Germany.  

 

Response: Yes, this is a fair point – we have added a note to this effect in the text page 5.  

 

29. Page 7, line 22, it is said that a WHIM assessment can last from minutes to hours. Can the 

authors give a clear description of how one discrete assessment was delineated? What is the risk of 

fatigue interfering with the assessment process?  

 

Response: Thank you – again this is a very fair point. The description was taken from the text on 

page 9 of the published WHIM Manual, which says “Periods of observation may range for 5 minutes 

to several hours”. In our hands, evaluations are typically 20-40 minutes (Median 30 mins, IQR 20-40). 

We have added some text to reflect this.  

 

30. Table 2 (and 4). There seems to be a great deal of overlap in WHIM score range between 

diagnostic groups, even when WHIM scores at discharge are seen in relation to diagnosis at 

discharge. What diagnostic issues does this raise in relation to individual assessments regarding 

disgnostic utility of the WHIM? Answering this would require establishment of cut-off values and a 

systematic inspection of diagnostic sensitivity and specificity. It would also be informative to see 
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median values in addition to mean.  

 

Response: Whilst we accept there is still overlap at the end of the range distribution, the revised 

WHIM item order does provide much better separation of the four diagnostic groups.  

 

We have considered the suggestion of adding Median and IQRs to Tables 2 and 4, but as reviewer 2 

points out, Table 2 is already quite busy and we did not feel that this added very much.  

Instead we have included an additional figure (Figure 3) showing Box and Whisker plots of MAB 

ratings at discharge categorised by PDOC status. This shows quite nicely how the separation is 

improved by the revised order.  

 

That said, we do not propose that the WHIM should be used as a stand-alone diagnostic tool. The 

National Clinical Guidelines recommend the use of at least two structured tools alongside detailed 

clinical evaluation. Our findings merely support the use of the WHIM as one of those tools. Therefore, 

we have deliberately not attempted to establish cut off values and analysis of sensitivity/specificity. As 

we have said in the discussion, “the proposed new order presented here may not prove to be the final 

one, but our findings do at least demonstrate that the performance of the WHIM as a diagnostic tool 

can be improved by adjustment of the item order”.  

 

We have further emphasised on page 18 that it is not suggested that use of the WHIM could replace 

the need for careful clinical assessment, but these findings provide support for its serial application as 

part of that evaluation.  

 

31. Page 12, lines 27-31. The authors say that a diagnosis was set by month 3 or 4 in most patients 

and than only a minority were not diagnosed by then. This line of reasoning is confusing and related 

to an earlier comment to the issue of wether DOC patients are assessed "too early". VS and MCS are 

diagnostic categories based on functional characteristics of the patients. The patients in this paper 

were admitted at an average of 16 weeks post injury. Does the team use 3-4 months do reach a 

functional description allowing diagnosis? One would belive that in the post acute phase, the main 

point is to follow progress where a patient that at e.g. month 2 is in a VS, is in a MCS by month 4. Do 

the authors mean that by month 5, most patients had emerged? Please explain the diagnostic 

process.  

 

Response: Actually, all we are saying on page 11 is that the numbers still undergoing testing fell off 

after month 4 for the programme (our typical length of stay is normally 3-4 months) and only a 

minority were still undergoing testing after that – in fact 16 by month 5 and 7 by month 6. But no, they 

had not all emerged. The PDOC status at discharge is shown in Table 1  

 

Once again, it is important to understand that this was an observational study of real life clinical 

practice. The evaluation for each case represents the status at that particular point in the patient’s 

pathway. As noted in the discussion, it is by no means suggested that the PDOC status at discharge 

is the final diagnosis. Within any clinical programme, the timing for admission to and discharge from 

the programme depended on a number of factors, including when the patient happened to be 

referred, our waiting list at the time and any external constraints such as time-limited funding. We 

have added to the text in the method section to explain this.  

 

 

32. Related to this; regarding Figure 1: the starting point here is time of admission, and shows 

development over time. A more prominent factor than time of admission migh be time since injury. 

Have the authors considered regrouping these data to look at functional improvement related to time 

since injury, not time in hospital?  
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Response: No, there was no correlation between the time since onset and either WHIM MAB on 

admission or discharge (whichever order is used). This is not entirely surprising given the point above. 

In this tertiary service, patients were referred for evaluation at the point when it was clinically relevant, 

not at a fixed time after diagnosis, and the reasons for and timing of evaluation varied.  

 

33. Regarding delevopment over time; the authors show that the VS patients displayed little change 

over time. It would be useful to see the data on time since injury split by diagnosis, as time since 

injury will be a potent predictor of clinical change in VS patients.  

 

Response: We agree that that would be an interesting subject for future study, but that is not really 

the purpose of this particular study. The aim of this study was to examine the WHIM and its role as a 

tool to assist diagnosis and monitoring of PDOC patients. It was not intended or powered as an 

epidemiological study of predictors of outcome  

 

 

34. Page 13, line 55: The authors argue that item No 19 ‘Speaks in whispered tones’, and No 20 

‘Vocalises to express moods/needs’, are theoretically compatible with a VS diagnosis. Please explain.  

 

Response: These are as reported by Schnackers 2008 in her paper cited as no 18 in the references 

list) - they are not from our data. We believe this is clear from the wording as stated.  

 

35. Page 14, lines 3-10. In this paragraph, it is stated that 4 patients on one or two occasions followed 

command. I am confused as to whether the authors consider this a rating mistake, or actually 

represents inconsistent command following in VS patients? What is the criteria on the WHIM to score 

command following?  

 

Response: Clinicians who work with patients in VS and MCS will be aware that these patients 

demonstrate a range of spontaneous and reflexive movements. Because patients often have a very 

limited repertoire of movements it is often appropriate to choose a movement that is known to be 

within their repertoire (eg opening/shutting the eyes or mouth). Therefore it is entirely possible that the 

patient will make a movement shortly after being given a command that would be recorded as a 

‘response to command’. Depending on the frequency of spontaneous activity we would allow 1-2 such 

movements to occur within the bounds of chance before classifying them as ‘reproducible movements 

to command’. We have reviewed the text at this point and we believe it to be sufficiently clear.  

 

36. Point 2 in the discussion section discusses the changes in diagnostic procedures over the decade 

that data have been collected, including changes in use of structured diagnostic tools. The point is 

well made. However, this taps into my starting comment on the usefullness of these data regarding 

diagnostic sensitivity of the WHIM, at the same time as other unexplored and important issues related 

to the WHIM such as test retest and inter rater reliability could have been explored in these data.  

 

Response: These issues are all dealt with in the response above. The original publication of the 

WHIM did include some data addressing inter and intra-rate reliability. We agree there is always room 

for more evaluation, but once again that was not the purpose of this particular evaluation. 

VERSION 2 – REVIEW 

REVIEWER Marianne Lovstad 
Sunnaas Rehabilitation Hospital, Norway; University of Oslo, 
Norway 

REVIEW RETURNED 20-Jan-2015 
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GENERAL COMMENTS Thank you for the opportunity to reevaluate this revised manuscript. 
The revision represents a good improvement. Figure 3 illustrates 
findings nicely, and the extension of study limitations is appreciated.  
 
Regarding one of my main concerns, namely circularity of design: I 
do not believe I have misunderstood the study, and agree that it is 
very valuable with studies derived from real life routine clinical 
practice like the present one. My comment was related to whether or 
not such a design is well suited to answer the question of diagnostic 
sensitivity. In line 55, page 5, where the main aims of the study are 
delineated, the question of usefullness of the WHIM as a diagnostic 
tool is number one. I maintain my argument that there is reason for 
caution in interpretation, and am glad that this issue is now covered 
in study limitations. However, the design challenge is not only 
relevant if one where to propose WHIM as a stand alone tool, as it 
might seem now.  
 
Line 49, page 4, regarding reasons for misdiagnosis: It is still stated 
that it is a problem of misdiagnosis if patients are assessed too 
early. I mentioned this in the previous comment also; what is meant 
by too early? Also, what is meant by saying that diagnosis is often 
made under time pressure; that diagnosis is based on too few 
assessment time points? As noted previously; what Schnakers first 
of all demonstrated, is the need to assess with standardised rating 
measures. I know that this is commented in the paragraph below, 
but would suggest that the last bullet-point is revised. The authors 
might want to look at Giacino et al´s delineation of reasons for 
misdiagnosis in this publication: Giacino, J.T., Fins, J.J., Laureys, S., 
& Schiff, N. D. (2014). Disorders of consciousness after acquired 
brain injury: the state of the science. Nat Rev Neurol, 10(2), 99-114. 
doi: 10.1038/nrneurol.2013.279.  
 
Line 23-39, page 7: operationalization of MCS- and MCS+: 
Localizing to sound (auditory tracking) is noted as a behavior that 
would elicit a MCS- diagnosis. As far as I can read the diagnostic 
criteria for MCS, localizing to sound would not elicit a MCS 
diagnosis. Please comment. Also, functional use of objects is noted 
as a sign of MCS+, but is elsewhere in the text noted as a sign of 
emergence from DOC, the latter being in line with current 
international litterature. This might seem like details, but the WHIMs 
ability to distinguish between the MCS+ and MCS- categories is a 
main point on the paper, thus it is important that there is clarity on 
category content. I would suggest to include some references 
showing how MCS+ and MCS- have been operationalized in other 
papers for comparison, and if warranted, argue for changes that 
might have been made.  
  

 

REVIEWER Agnes Shiel 
NUI Galway  

Ireland  

First author of Wessex Head Injury Matrix (WHIM) 

REVIEW RETURNED 29-Jan-2015 

 

GENERAL COMMENTS The authors have addressed or explained all of the points made in 
the original review. There are two further issues which need to be 
addressed. The first is the reference to the WHIM (L6, P33 and L21, 
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P49). Pearson is not the author of the scale - they are the publishers 
and the reference should be amended accordingly.  
The second point is in relation to the trajectories of change shown in 
Supplementary file 1 (P54). The original study identified patterns of 
change which are described and depicted in the WHIM manual. 
Figures A and C in particular are similar to the patterns identified 
originally and reference should be made to this.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 1 Name Marianne Lovstad  

Institution and Country Sunnaas Rehabilitation Hospital, Norway; University of Oslo, Norway  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

 

Thank you for the opportunity to reevaluate this revised manuscript. The revision represents a good 

improvement. Figure 3 illustrates findings nicely, and the extension of study limitations is appreciated.  

 

Response: Thank you  

 

Regarding one of my main concerns, namely circularity of design: I do not believe I have 

misunderstood the study, and agree that it is very valuable with studies derived from real life routine 

clinical practice like the present one. My comment was related to whether or not such a design is well 

suited to answer the question of diagnostic sensitivity. In line 55, page 5, where the main aims of the 

study are delineated, the question of usefullness of the WHIM as a diagnostic tool is number one. I 

maintain my argument that there is reason for caution in interpretation, and am glad that this issue is 

now covered in study limitations.  

 

Response: Thank you  

 

However, the design challenge is not only relevant if one where to propose WHIM as a stand alone 

tool, as it might seem now.  

 

Response: No indeed – we are not proposing that. We made it very clear in the discussion (page 19, 

line 16) that “It was not our intention to propose the use of the WHIM as a stand-alone diagnostic tool, 

but simply to determine the extent to which it reflects the final diagnosis, and whether its performance 

in this respect could be improved by re-ordering”.  

 

And this was further emphasised on page 19 lines 44-47:  

“It is not suggested that use of the WHIM could replace the need for careful clinical assessment, but 

these findings provide support for its serial application as part of that evaluation.”  

This is in line with the UK guidelines, which also stress that diagnosis should be made on the basis of 

full clinical evaluation - which includes structured assessments, but does not rely on them alone.  

 

We have inserted in the objectives the word ‘adjunct’ to diagnosis to make this even clearer.  

 

Line 49, page 4, regarding reasons for misdiagnosis: It is still stated that it is a problem of 

misdiagnosis if patients are assessed too early. I mentioned this in the previous comment also; what 

is meant by too early? Also, what is meant by saying that diagnosis is often made under time 

pressure; that diagnosis is based on too few assessment time points? As noted previously; what 

Schnakers first of all demonstrated, is the need to assess with standardised rating measures. I know 

that this is commented in the paragraph below, but would suggest that the last bullet-point is revised.  
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Response: We have changed the last bullet point to:  

“Patients are sometimes assessed at too early a stage in their recovery, based on an insufficient 

period of observation and in the absence of a structured approach to evaluation.”  

 

The authors might want to look at Giacino et al´s delineation of reasons for misdiagnosis in this 

publication: Giacino, J.T., Fins, J.J., Laureys, S., & Schiff, N. D. (2014). Disorders of consciousness 

after acquired brain injury: the state of the science. Nat Rev Neurol, 10(2), 99-114. doi: 

10.1038/nrneurol.2013.279.  

 

Response: We agree this is an excellent article, which highlights the problem that (particularly in the 

US) most patients have strictly time-limited access to rehabilitation (usually 6 weeks maximum) and 

many patients in PDOC do not have access to proper evaluation as they are not deemed able to 

engage in rehabilitation. This is very different from the UK, where we have the relative luxury of being 

able to evaluate patients in specialist rehabilitation settings for 3-6 months, if necessary, and patients 

remaining in PDOC are entitled to on-going 100% NHS Continuing Care (life-long if necessary). The 

national guidelines require regular review of PDOC status at 6-12 monthly intervals, until the patient 

either emerges or a diagnosis of permanent VS or MCS is made, which could be up to 5 years. This is 

one of the reasons why tools, such as the WHIM, are helpful because they can be applied by any 

member of the MD Team and do not require extensive training to use.  

 

We are grateful to the reviewer for highlighting this issue, and have added a brief paragraph in the 

Discussion to draw attention to these important trans-atlantic differences. We have also provided a 

slightly expanded description of our programme of care in the methods section to enable future 

comparison with programmes in other health cultures  

 

Line 23-39, page 7: operationalization of MCS- and MCS+: Localizing to sound (auditory tracking) is 

noted as a behavior that would elicit a MCS- diagnosis. As far as I can read the diagnostic criteria for 

MCS, localizing to sound would not elicit a MCS diagnosis. Please comment. Also, functional use of 

objects is noted as a sign of MCS+, but is elsewhere in the text noted as a sign of emergence from 

DOC, the latter being in line with current international litterature. This might seem like details, but the 

WHIMs ability to distinguish between the MCS+ and MCS- categories is a main point on the paper, 

thus it is important that there is clarity on category content. I would suggest to include some 

references showing how MCS+ and MCS- have been operationalized in other papers for comparison, 

and if warranted, argue for changes that might have been made.  

 

Response: Yes thank you – we agree that it would be useful to spell this out more clearly.  

There are few articles that have operationalised MCS+ and MCS– in detail. The main articles by 

Bruno et al (J neurol 2011 and 2012) have made the primary distinction on the basis of evidence of 

‘command following’ (MCS+) and ‘no evidence of command following’ (MCS-). They set out a few 

other features, manly based on items in the JFK Coma Recovery Scale (CRS-R). This tool has quite a 

limited set of behaviours, however, compared with the tools that are commonly used in the UK (eg 

SMART and WHIM). We therefore felt it was appropriate to be explicit about where we would place 

some of the other commonly observed behaviours.  

 

We do not quite agree that ‘auditory tracking’ is the same as ‘localization to sound’, but we accept that 

there are some differences between the various tools in their assessment of localizing auditory 

responses:  

 

In the CRS-R, ‘Localisation to Sound’ is defined as follows:  

“Head and/or eyes orient toward the location of the stimulus on both trials in at least one direction. 

This item is scored when there is clear evidence of head and/or eye movement. It is not dependent on 
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the degree or duration of movement.” As the reviewer says, a positive score on this item does not 

denote a diagnosis of MCS (ie it could be compatible with VS, particularly as such movement may still 

be spontaneous or reflexive).  

 

However, in clinical terms, ‘tracking’ a sound implies following the source of a sound, rather in the 

same way as tracking a visual object involves following the object as it moves through the field of 

vision. This suggests a somewhat higher level of response than simply looking briefly to the side of 

the sound. As highlighted in the UK Guidelines, it is not uncommon for patients to have impaired 

vision or visuo-perception, and auditory tracking is a potentially important localising response in these 

individuals, indicating responsiveness above the level of reflexive or spontaneous behaviours (ie in 

MCS, not VS). But in our clinical experience, such auditory tracking frequently occurs in patients 

whose responses fall short of command following or functional communication. Therefore we believe 

that this behavior is appropriately included in MCS-.  

 

Similarly, inconsistent functional use of objects is not infrequently observed in patients who do not yet 

meet the criteria for emergence from MCS ie reliable and consistent behavioural discrimination 

between the use of at least two different objects consecutively (Giacino 2002). We consider this 

inconsistent functional use of objects to fit best within the range of behaviours seen in MCS+  

 

We have added to the text a little to spell this out and to make clear which are the original features of 

MCS+ and MCS- as described by Bruno and which we have added from our own UK clinical 

experience.   

Reviewer 2: Name Agnes Shiel  

Institution and Country NUI Galway  

Ireland  

Please state any competing interests or state ‘None declared’: First author of Wessex Head Injury 

Matrix (WHIM)  

 

Please leave your comments for the authors below  

The authors have addressed or explained all of the points made in the original review.  

 

Response: Thank you  

 

There are two further issues which need to be addressed. The first is the reference to the WHIM (L6, 

P33 and L21, P49). Pearson is not the author of the scale - they are the publishers and the reference 

should be amended accordingly.  

 

Response: Thank you for pointing this out – the reference has been amended  

 

The second point is in relation to the trajectories of change shown in Supplementary file 1 (P54). The 

original study identified patterns of change which are described and depicted in the WHIM manual. 

Figures A and C in particular are similar to the patterns identified originally and reference should be 

made to this.  

 

Response: Thank you – yes - reference has now been made to this in the legend to supplementary 

file 1.  

 

Once again we would like to thank Dr Lovstad and Prof Shiel for their careful re-appraisal and 

comments that have enabled us to clarify these last few points and so to improve the quality of the 

article. 
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