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REVIEW RETURNED 12-Feb-2016 

 

GENERAL COMMENTS Thank-you for the opportunity to review your paper. In essence this 
study establishes the predictive validity of UKCAT (both total and 
subsection scores) for medical student performance on a national 
selection tool for entry into medical training immediately upon 
graduation (UKFPO). In addition it determines the relationship 
between a number of sociodemographic variables and performance 
on UKFPO and its constituent parts. The sample is 6804 medical 
students in their final year of study, in medical schools across the 
UK that used UKCAT at the time these students were selected, for 
whom results were available for both UKFPO and UKCAT. It found 
that UKCAT was a significant predictor of performance in all four 
outcome measures which included Situational Judgement Test 
score, Educational Performance Measure decile score, total 
Educational Performance Measure and total UKFPO score. In 
addition the study found that certain sociodemographic factors were 
significantly positively associated with these four outcomes: namely 
female gender, Caucasian ethnicity, living in a more affluent area 
and increasing age. Whereas attending a fee paying school was 
positively and significantly associated with increased performance 
on the UKFPO, the EPM decile and EPM total score this was not the 
case with the SJT.  
I believe this to be an important paper, representing a significant 
body of research work carried out to a good standard. It will be of 
interest to a large audience of medical student selectors and policy 
makers internationally. The findings of this research add significantly 
to the body of evidence critically appraising the newer aptitude tests 
for selection to medicine. It achieves this by bringing this evidence to 
a new level by merging two national datasets-UKCAT and UKFPO. It 
is to be highly commended in this regard. It is very clearly written- 
the conflicting published evidence relating to UKCAT is succinctly 
reviewed with reference to up to date literature; the aims are clearly 
stated and justified; the methods are appropriate and adequately 
detailed; for the most part the results are well described and the 
discussion and conclusions are overall justified and well placed in 
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the context of the extant literature. I do have some suggestions for 
minor revisions, mostly relating to the results section, which I hope 
will strengthen the paper overall. However I have no major criticisms 
to make. Suggestions are presented in sequential order going 
through the paper.  
1) Abstract: Paragraph 2- Methods- Line 1- In my opinion the study 
may be better described as observational rather than prospective.  
2) Methods:  
a. Paragraph 2 – Study Population. For clarity please include a very 
brief explanation as to reasons why students had sat the UKCAT 
over three separate years. As a non-UK reader I would like to know 
what percentage of medical schools in the UK were using UKCAT at 
the time the study sample was selected and also whether all 
applicants to these schools had to sit the UKCAT –(for example do 
international students applying to a UKCAT consortium medical 
school sit the UKCAT too?).  
b. Data description- Paragraph 4 – For completeness please 
elaborate on the SJT- how many questions, duration of the test and 
answer formats. You go on to describe the SJT test constructs in the 
discussion section– however as a reader I would have preferred to 
read about them at this earlier stage in the paper. Can you consider 
bringing that description forward to this paragraph?  
3) Results:  
a. Table 1- age in years – the total here is 6295 instead of 6294- I 
think you have made a mistake with the missing data.  
b. Table 1- what do the asterisks next to IMD quintile and NS-SEC 
score indicate?  
c. Because of the importance of test reliability to any conclusions 
regarding correlation between tests please include a measure of the 
reliability of UKCAT for each of the three years. This data is publicly 
available in the published annual reports of UKCAT.  
d. Similarly – the reliability of UKFPO, the SJT subsection in 
particular (as there may be no reliability data for the EPM data) is 
important data that is not referred to in the paper. If you can present 
this data please do so, and if you cannot then you I believe you 
should include this in the study limitations, with a comment as to 
how it may impact on the findings.  
e. You do not present any results relating to UCAS scores – but in 
the methods section – data description paragraph you state that you 
collated data on this measure. As a reader I would be interested in 
it- however if you do include it then I think you would need to 
describe what UCAS is for a non UK audience, and you would need 
to expand the literature review at the outset to include some 
published work on the evidence for and against UCAS in selection.  
f. Table 3 – Row 2 (Gender), Column 4 – Is there a typo here as the 
figures for male and female median and interquartile range on EPM 
total are the exact same yet you indicate a significant difference? 
Similarly with type of secondary school attended for EPM decile.  
g. Table 3 – Last row- very minor typing error- the lines don’t read 
across accurately. You need to line up the figures with the countries.  
h. Correlations- I think you need to present the full results for the 
correlations between UKCAT and the individual domain scores and 
each of the four outcome measures. This is important data which 
relates directly to your study aims and I feel it has been given 
insufficient coverage in your results section. Many papers in the 
international peer reviewed literature only describe the correlation 
results and in order for other researchers to be able to compare their 
findings with yours I believe it is essential to include full results for 
these data. I realise that the author guidelines suggest a max of 5 
tables and figures – however I think this information is crucial. If 
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necessary I suggest summarising the data in Table 2 verbally, which 
will free up the fifth table so that you can present a correlation 
matrix.  
i. With respect to the correlation data please clarify whether or not 
your data is corrected for range restriction. If it is uncorrected- 
please mention in the study limitations that the correlations may be 
an underestimate due to this.  
j. Multivariate analysis :  
Paragraph 2- Line 1- states “UKCAT cognitive total scores, all 
cognitive domain scores” – all is incorrect as abstract reasoning 
domain scores is not significantly associated with SJT score 
according to Table 4, unless the p value cited is a typo. This needs 
to be corrected in the discussion too where-ever you refer to all the 
domain scores significantly predicting all outcomes measures.  
Paragraph 3 – the last sentence here “In other words, tiny difference 
in UKCAT..” refers to UKCAT data and needs to be cut and pasted 
to the end of the first paragraph in this subsection. I don’t agree with 
the word “tiny” and think it is overstating things. It might be helpful to 
the reader to also interpret the data from the other stand and state 
that every unit increase in UKCAT score results in a 0.006 of a unit 
increase in UKFPO- this represents a difference of 10.5 points on 
UKFPO between the highest and lowest UKCAT score, according to 
the range of 1,750.  
Paragraph 3- very minor typo with a rounding error- Line 4 – should 
read “…0.18, 0.23 and 0.13 fewer points….”  
4) Discussion  
a. Paragraphs 3 and 4 for the non UK readership please spell out 
BME and WP.  
 
I hope you find these comments helpful, I would be very happy to 
review this paper again, 

 

REVIEWER N Sartania 
Undergraduate Medical School  
University of Glasgow 

REVIEW RETURNED 26-Feb-2016 

 

GENERAL COMMENTS The study under review addresses UKCAT’s predictive validity and 
uses students’ performance indicators on exit as outcome 
measures. It is a large scale study, which allows meaningful 
conclusions to be drawn that may be generalizable across the 
schools, which is good.  
It is said that this is the first study examining the predictive validity of 
UKCAT against national performance indicators on exit. However, 
albeit small, a study carried out by the researchers in Glasgow (DOI: 
10.1186/1472-6920-14-116) already looked at the predictive validity 
of the same test and its association with EPM and 
Honours&Commendations scores (both are used in selection 
process for the FP training); at that time, we were not able to obtain 
the SJT scores (the second component of the final outcome 
measure after EPM used in current study) from the FPO. We are 
pleased to see that our study has been extended further by including 
the second indicator of performance, SJT, and a more thorough 
analysis of sociodemographic factors.  
The study is well presented; however it can and should be improved 
by addressing the following few points:  
1) Whilst reading the paper, I had some queries about exactly which 
statistical tests were used where. It is important that methods should 
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be reproducible by readers and this is not very clear from inspection 
of the Tables, without referring back to the text; Tables have no 
legends.  
2) ‘UKFPO affected positively by female gender, maturity, white 
ethnicity and social class’ – which part of the composite score is 
more responsible for this outcome? It is because SJT is assumed to 
show less socio-demographic variation and less bias.  
3) It is not clear why Z-scores were not used. Z scores allow the 
conversion of scores from different data sets (all of the ones used in 
current analysis vary in scale) into scores that can be accurately 
compared to each other.  
4) I am not sure I understand about the numbers of matching 
records (p9): if there were UKCAT and FPO data available for 6294 
students, how did the matching link 6804 records?  
5) Could you clarify please: In 2008 there was a problem with the 
scores from the Abstract reasoning subtest and schools were 
advised to ignore these – how come these were used in the present 
analysis? And only for 631 students as opposed to >2000 for each 
of the other subtests?  
6) When looked at IMD: least affluent students do worse in SJT and 
students from SEC 4/5 do worse in SJT – was it not reported by 
Patterson et al, that SJT has less bias?  
7) The full version of NS SEC has 17 categories and collapsable into 
3 (higher-, intermediate and lower occupation). The version intended 
for most users has 8 categories, so I am not sure how these 
categories are groupped by the authors here when only 5 are 
presented?  
8) Line 7-8 on p14: it is well established by now that there is a strong 
correlation between UKCAT total and all of its sub-scores (Yates et 
al., 2010; Yates and James, 2014; Sartania et al., 2014) , so this 
piece of data is not adding anything new to what is published, could 
be referenced.  
9) What explanation do the authors offer for the lack of correlation 
between the UKCAT total (or its sub-scores) and EPM (either decile 
or total); it is known that UKCAT strongly correlates with academic 
scores which in turn correlate with in school grades on which the 
EPM (educational performance measure throughout the course) is 
based?  
10) Why should SJT correlate with UKCAT? On the p20 authors 
write: ‘It has been suggested that SJTs may be less affected by 
socio-economic variables due to a lower cognitive load…’ Unless 
SJTs have a high cognitive load, there should not be much 
correlation between these two.  
11) As presented in Table 4, WP status (receipt of UKCAT bursary) 
has no bearing on any of the outcome measures – how does then 
IMD have any? If poorer students do worse, then surely those who 
are in receipt of WP bursary should be expected to do poorly as 
well.  
12) Line 9-10 on page 17: if each increase in IMD quintile gives 
0.17, 0.22 and 0.12 (not 0.18, 0.23 and 0.14) in all the 4 outcome 
measures, then the difference between high and low IMD is only 
0.68 (which is 0.17x4) in EPM (out of the available max 50 points) 
and 0.48 points (0.12x4) out of the available 100. This would 
suggest that the differences are actually not very large when the 
final outcome scores of those from IMD 1 are compared to IMD 5. 
Also, it would be interesting to see how the total UKCAT score is 
differentiated between these group of students.  
13) Line 16 on page 17: I find this conflicting: if increasing age 
confers an advantage in terms of UKFPO score, and young age 
correlates positively with high UKCAT scores (James et al, 2010) – 
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how then does UKCAT predict better outcomes on exit?  
14) Table 5: why has the sample size dropped? (4870 instead of 
6276);  
15) Line 16 p 19: The opening sentence states that UKCAT (total 
and subscores) has significant predictive validity for the final 
outcomes. I would argue that it should instead read ‘small but 
significant’. In the abstract the authors report that the data provide 
modest supportive evidence for UKCAT, however in Discussion we 
read: ‘…we have shown that the UKCAT has significant predictive 
validity…’ The statement should be qualified.  
16) Line 40 p 20: the conclusion that students graduating from lower 
socio-economic backgrounds will be less likely to get their first 
choice of program is not supported by table 4 where those students 
who receive the UKCAT bursary didn’t do any worse in either of the 
4 outcome measures reported here (SJT, EPM, EPM total or 
UKFPO) (see also point 10, above)  
 
In conclusion, this study is interesting, timely and addresses 
important issues; however in my opinion, the level of support for 
UKCAT that the evidence presented in this study provides is 
somewhat overstated.  
 
Some minor points:  
p4 Line 16 – sentence is truncated;  
p5 line 50: word ‘school’ is written twice;  
p20 Line 32: ‘in some way’ should be removed 

 

REVIEWER Ian Todd 
School of Life Sciences  
Faculty of Medicine and Health Sciences  
University of Nottingham  
Nottingham  
UK 

REVIEW RETURNED 11-Apr-2016 

 

GENERAL COMMENTS Minor comments only:  
1) Table 3, last section (Domicile) – rows misaligned.  
2) Page 17, first paragraph – I find the wording of this paragraph 
confusing. It starts "To contextualise this....' but it's not clear what is 
being contextualised; it does not seem to follow on from the previous 
paragraph at the end of page 14 (pages 15 and 16 are Table 4). 
Also, the final sentence of this paragraph on page 17 commences ' 
In other words, tiny differences in UKCAT points translate into...' – 
but the preceding sentences of the paragraph relate to the effects of 
IMD quintile, not to UKCAT points.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name  

Maureen E Kelly  

Institution and Country  

Discipline of General Practice,  

National University of Ireland, Galway  

Ireland  

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

 

Please leave your comments for the authors below  

Thank-you for the opportunity to review your paper. In essence this study establishes the predictive 

validity of UKCAT (both total and subsection scores) for medical student performance on a national 

selection tool for entry into medical training immediately upon graduation (UKFPO). In addition it 

determines the relationship between a number of sociodemographic variables and performance on 

UKFPO and its constituent parts. The sample is 6804 medical students in their final year of study, in 

medical schools across the UK that used UKCAT at the time these students were selected, for whom 

results were available for both UKFPO and UKCAT. It found that UKCAT was a significant predictor of 

performance in all four outcome measures which included Situational Judgement Test score, 

Educational Performance Measure decile score, total Educational Performance Measure and total 

UKFPO score. In addition the study found that certain sociodemographic factors were significantly 

positively associated with these four outcomes: namely female gender, Caucasian ethnicity, living in a 

more affluent area and increasing age. Whereas attending a fee paying school was positively and 

significantly associated with increased performance on the UKFPO, the EPM decile and EPM total 

score this was not the case with the SJT.  

I believe this to be an important paper, representing a significant body of research work carried out to 

a good standard. It will be of interest to a large audience of medical student selectors and policy 

makers internationally. The findings of this research add significantly to the body of evidence critically 

appraising the newer aptitude tests for selection to medicine. It achieves this by bringing this evidence 

to a new level by merging two national datasets-UKCAT and UKFPO. It is to be highly commended in 

this regard. It is very clearly written- the conflicting published evidence relating to UKCAT is succinctly 

reviewed with reference to up to date literature; the aims are clearly stated and justified; the methods 

are appropriate and adequately detailed; for the most part the results are well described and the 

discussion and conclusions are overall justified and well placed in the context of the extant literature. I 

do have some suggestions for minor revisions, mostly relating to the results section, which I hope will 

strengthen the paper overall. However I have no major criticisms to make. Suggestions are presented 

in sequential order going through the paper.  

1) Abstract:  

Paragraph 2- Methods- Line 1- In my opinion the study may be better described as observational 

rather than prospective.  

This has been changed.  

2) Methods:  

a. Paragraph 2 – Study Population. For clarity please include a very brief explanation as to reasons 

why students had sat the UKCAT over three separate years. As a non-UK reader I would like to know 

what percentage of medical schools in the UK were using UKCAT at the time the study sample was 

selected and also whether all applicants to these schools had to sit the UKCAT –(for example do 

international students applying to a UKCAT consortium medical school sit the UKCAT too?).  

Both now added.  

b. Data description- Paragraph 4 – For completeness please elaborate on the SJT- how many 

questions, duration of the test and answer formats. You go on to describe the SJT test constructs in 

the discussion section– however as a reader I would have preferred to read about them at this earlier 

stage in the paper. Can you consider bringing that description forward to this paragraph?  

More information has been added but we feel the latter part should stay in the discussion.  

3) Results:  

a. Table 1- age in years – the total here is 6295 instead of 6294- I think you have made a mistake with 

the missing data.  

This typo has been corrected.  

b. Table 1- what do the asterisks next to IMD quintile and NS-SEC score indicate?  

These have been removed  

c. Because of the importance of test reliability to any conclusions regarding correlation between tests 
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please include a measure of the reliability of UKCAT for each of the three years. This data is publicly 

available in the published annual reports of UKCAT.  

Details have been added into table 2.  

d. Similarly – the reliability of UKFPO, the SJT subsection in particular (as there may be no reliability 

data for the EPM data) is important data that is not referred to in the paper. If you can present this 

data please do so, and if you cannot then you I believe you should include this in the study limitations, 

with a comment as to how it may impact on the findings.  

Our assumption is that there is no global reliability score, as it is a composite score of a variety of 

markers each with their own reliability challenges. This is therefore now acknowledged as a limitation 

in the paper.  

e. You do not present any results relating to UCAS scores – but in the methods section – data 

description paragraph you state that you collated data on this measure. As a reader I would be 

interested in it- however if you do include it then I think you would need to describe what UCAS is for 

a non UK audience, and you would need to expand the literature review at the outset to include some 

published work on the evidence for and against UCAS in selection.  

Information on this has been added.  

f. Table 3 – Row 2 (Gender), Column 4 – Is there a typo here as the figures for male and female 

median and interquartile range on EPM total are the exact same yet you indicate a significant 

difference? Similarly with type of secondary school attended for EPM decile.  

This is not a typo. Since a non–parametric comparison was used here (comparing ranks), it is 

distributions that are being compared. The median and IQR are simply tools in giving a sense of such 

distributions. It is not unusual for situations such as this with similar medians and IQRs to still be 

significantly different (especially where sample size is large)  

g. Table 3 – Last row- very minor typing error- the lines don’t read across accurately. You need to line 

up the figures with the countries.  

This has been corrected.  

h. Correlations- I think you need to present the full results for the correlations between UKCAT and 

the individual domain scores and each of the four outcome measures. This is important data which 

relates directly to your study aims and I feel it has been given insufficient coverage in your results 

section. Many papers in the international peer reviewed literature only describe the correlation results 

and in order for other researchers to be able to compare their findings with yours I believe it is 

essential to include full results for these data. I realise that the author guidelines suggest a max of 5 

tables and figures – however I think this information is crucial. If necessary I suggest summarising the 

data in Table 2 verbally, which will free up the fifth table so that you can present a correlation matrix.  

This has been added as new table 4. The original table 5 has been removed as it did not add to the 

findings.  

i. With respect to the correlation data please clarify whether or not your data is corrected for range 

restriction. If it is uncorrected- please mention in the study limitations that the correlations may be an 

underestimate due to this.  

The correlations are not corrected for range restriction because the pooled variance of all applicants 

taking the UKCAT test are not different to those who reached final year of medical school. The overall 

effect would be that our correlation coefficients would be an underestimate and the corrected 

coefficients would tend to be higher.  

j. Multivariate analysis:  

Paragraph 2- Line 1- states “UKCAT cognitive total scores, all cognitive domain scores” – all is 

incorrect as abstract reasoning domain scores is not significantly associated with SJT score according 

to Table 4, unless the p value cited is a typo. This needs to be corrected in the discussion too where-

ever you refer to all the domain scores significantly predicting all outcomes measures.  

This has been corrected.  

Paragraph 3 – the last sentence here “In other words, tiny difference in UKCAT..” refers to UKCAT 

data and needs to be cut and pasted to the end of the first paragraph in this subsection. I don’t agree 

with the word “tiny” and think it is overstating things. It might be helpful to the reader to also interpret 
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the data from the other stand and state that every unit increase in UKCAT score results in a 0.006 of 

a unit increase in UKFPO- this represents a difference of 10.5 points on UKFPO between the highest 

and lowest UKCAT score, according to the range of 1,750.  

Paragraph 3- very minor typo with a rounding error- Line 4 – should read “…0.18, 0.23 and 0.13 fewer 

points….”  

Thank you, these changes have been made.  

4) Discussion  

a. Paragraphs 3 and 4 for the non UK readership please spell out BME and WP.  

These were removed in the editing of other points.  

 

I hope you find these comments helpful, I would be very happy to review this paper again,  

 

Reviewer: 2  

Reviewer Name  

N Sartania  

Institution and Country  

Undergraduate Medical School  

University of Glasgow  

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

Please leave your comments for the authors below  

The study under review addresses UKCAT’s predictive validity and uses students’ performance 

indicators on exit as outcome measures. It is a large scale study, which allows meaningful 

conclusions to be drawn that may be generalizable across the schools, which is good.  

It is said that this is the first study examining the predictive validity of UKCAT against national 

performance indicators on exit. However, albeit small, a study carried out by the researchers in 

Glasgow (DOI: 10.1186/1472-6920-14-116) already looked at the predictive validity of the same test 

and its association with EPM and Honours&Commendations scores (both are used in selection 

process for the FP training); at that time, we were not able to obtain the SJT scores (the second 

component of the final outcome measure after EPM used in current study) from the FPO. We are 

pleased to see that our study has been extended further by including the second indicator of 

performance, SJT, and a more thorough analysis of sociodemographic factors.  

The study is well presented; however it can and should be improved by addressing the following few 

points:  

1)Whilst reading the paper, I had some queries about exactly which statistical tests were used where. 

It is important that methods should be reproducible by readers and this is not very clear from 

inspection of the Tables, without referring back to the text; Tables have no legends.  

A legend has been added to the table 3 to address this. The title of table 4 has been amended.  

2)‘UKFPO affected positively by female gender, maturity, white ethnicity and social class’ – which part 

of the composite score is more responsible for this outcome? It is because SJT is assumed to show 

less socio-demographic variation and less bias.  

This has been added to the abstract.  

3)It is not clear why Z-scores were not used. Z scores allow the conversion of scores from different 

data sets (all of the ones used in current analysis vary in scale) into scores that can be accurately 

compared to each other.  

Our statistician is not sure which scores is being referred to here to be converted to z scores. We do 

not feel this is required for our data analysis. Students are ranked in EPM within schools and we nest 

within schools in the multivariate analysis.  

4)I am not sure I understand about the numbers of matching records (p9): if there were UKCAT and 

FPO data available for 6294 students, how did the matching link 6804 records?  

Linkage is not the same as matching data and the difference in numbers is due to the degree of 

missing data. However this paragraph is confusing and we have rephrased to make the numbers 

clearer.  
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5)Could you clarify please: In 2008 there was a problem with the scores from the Abstract reasoning 

subtest and schools were advised to ignore these – how come these were used in the present 

analysis?  

The issue was resolved and the scores corrected but not in time for medical and dental schools to use 

results for selection that year but the scores are valid for these purposes.  

And only for 631 students as opposed to >2000 for each of the other subtests?  

This number reflects the smaller number of students who have so far graduated in this cohort due to 

intercalation and other reasons such as interruption.  

6) When looked at IMD: least affluent students do worse in SJT and students from SEC 4/5 do worse 

in SJT – was it not reported by Patterson et al, that SJT has less bias?  

We have reviewed the literature and made clear the parameters of "fairness" in previous studies, and 

how our study adds to the literature examining SJTs.  

7) The full version of NS SEC has 17 categories and collapsable into 3 (higher-, intermediate and 

lower occupation). The version intended for most users has 8 categories, so I am not sure how these 

categories are groupped by the authors here when only 5 are presented?  

We use the 5 class self-coded method. 

http://webarchive.nationalarchives.gov.uk/20160105160709/http:/www.ons.gov.uk/ons/guide-

method/classifications/current-standard-classifications/soc2010/soc2010-volume-3-ns-sec--rebased-

on-soc2010--user-manual/index.html#14  

8) Line 7-8 on p14: it is well established by now that there is a strong correlation between UKCAT 

total and all of its sub-scores (Yates et al., 2010; Yates and James, 2014; Sartania et al., 2014) , so 

this piece of data is not adding anything new to what is published, could be referenced.  

This has been done as suggested.  

9) What explanation do the authors offer for the lack of correlation between the UKCAT total (or its 

sub-scores) and EPM (either decile or total); it is known that UKCAT strongly correlates with 

academic scores which in turn correlate with in school grades on which the EPM (educational 

performance measure throughout the course) is based?  

This is not the case. In our results section we state that "Table 4 shows that UKCAT cognitive total 

score, all cognitive domain scores, except abstract reasoning for the SJT (particularly verbal 

reasoning), more affluent IMD quintile, female gender, increasing age and the year in which the 

UKCAT was sat were significantly and positively associated with all four outcome measures (the EPM 

total, EPM decile, SJT and UKFPO total score)" Additionally, in the discussion we state "We have 

shown that the UKCAT—as a total score and in terms of the four cognitive subtests—has significant 

predictive validity of performance throughout medical school (indicated by the Educational 

Performance Measure or EPM)." However, we have added the explicit statement that we found that 

the UKCAT correlates with academic performance, which in this study is assessed by the EPM 

(references) to the discussion, to make this clear  

 

10) Why should SJT correlate with UKCAT? On the p20 authors write: ‘It has been suggested that 

SJTs may be less affected by socio-economic variables due to a lower cognitive load…’ Unless SJTs 

have a high cognitive load, there should not be much correlation between these two.  

Thank you -we have removed the section on cognitive load as this is, in retrospect, confusing. We 

have added a short section talking about why SJTs and UKCAT could be expected to correlate.  

 

11) As presented in Table 4, WP status (receipt of UKCAT bursary) has no bearing on any of the 

outcome measures – how does then IMD have any? If poorer students do worse, then surely those 

who are in receipt of WP bursary should be expected to do poorly as well.  

These discrepancies reflect the degree of unreliability of measures of SES and initial UKCAT bursary 

data from early cohorts in particular. Reliability is of course affected by low numbers of such students 

as well.  

12) Line 9-10 on page 17: if each increase in IMD quintile gives 0.17, 0.22 and 0.12 (not 0.18, 0.23 

and 0.14) in all the 4 outcome measures, then the difference between high and low IMD is only 0.68 
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(which is 0.17x4) in EPM (out of the available max 50 points) and 0.48 points (0.12x4) out of the 

available 100. This would suggest that the differences are actually not very large when the final 

outcome scores of those from IMD 1 are compared to IMD 5. Also, it would be interesting to see how 

the total UKCAT score is differentiated between these group of students.  

We have used the figures from the top half of table 4. This shows a difference of 0.36 per quintile for 

UKFPO total, i.e. 1.44 points overall. We agree this is a small, but indeed a significant difference 

between the highest and lowest IMD quintiles.  

13) Line 16 on page 17: I find this conflicting: if increasing age confers an advantage in terms of 

UKFPO score, and young age correlates positively with high UKCAT scores (James et al, 2010) – 

how then does UKCAT predict better outcomes on exit?  

We disagree that this is conflicting. The coefficient obtained for UKCAT in the multilevel model reflects 

the effect of UKCAT on the outcome (UKFPO) after adjusting for the confounding effect of age 

(amongst other covariates) on the independent and dependent variables.  

14) Table 5: why has the sample size dropped? (4370 instead of 6276);  

This is due to the fact that the multivariate model only includes those with complete data for all 

variables.  

Cases with missing data were dropped from the model.  

15) Line 16 p 19: The opening sentence states that UKCAT (total and subscores) has significant 

predictive validity for the final outcomes. I would argue that it should instead read ‘small but 

significant’. In the abstract the authors report that the data provide modest supportive evidence for 

UKCAT, however in Discussion we read: ‘…we have shown that the UKCAT has significant predictive 

validity…’ The statement should be qualified.  

This has been corrected.  

16) Line 40 p 20: the conclusion that students graduating from lower socio-economic backgrounds will 

be less likely to get their first choice of program is not supported by table 4 where those students who 

receive the UKCAT bursary didn’t do any worse in either of the 4 outcome measures reported here 

(SJT, EPM, EPM total or UKFPO) (see also point 10, above)  

We have made clear in the discussion that the small number of applicants reporting they had a 

bursary means this variable is probably not a useful indicator. We have also change our use of "will" 

to "may" to stress that this is a suggestion, something for future investigation, rather than a statement 

of fact.  

 

In conclusion, this study is interesting, timely and addresses important issues; however in my opinion, 

the level of support for UKCAT that the evidence presented in this study provides is somewhat 

overstated.  

Some minor points:  

p4 Line 16 – sentence is truncated;  

p5 line 50: word ‘school’ is written twice;  

p20 Line 32: ‘in some way’ should be removed  

These have been corrected.  

 

Reviewer: 3  

Reviewer Name  

Ian Todd  

Institution and Country  

School of Life Sciences  

Faculty of Medicine and Health Sciences  

University of Nottingham  

Nottingham  

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

Please leave your comments for the authors below  

Minor comments only:  
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1) Table 3, last section (Domicile) – rows misaligned.  

This has been corrected  

2) Page 17, first paragraph – I find the wording of this paragraph confusing. It starts "To contextualise 

this....' but it's not clear what is being contextualised; it does not seem to follow on from the previous 

paragraph at the end of page 14 (pages 15 and 16 are Table 4). Also, the final sentence of this 

paragraph on page 17 commences ' In other words, tiny differences in UKCAT points translate into...' 

– but the preceding sentences of the paragraph relate to the effects of IMD quintile, not to UKCAT 

points.  

Thank you, this has been reworded. 

VERSION 2 – REVIEW 

REVIEWER Maureen E Kelly 
Discipline of General Practice, NUI Galway  
Ireland 

REVIEW RETURNED 26-May-2016 

 

GENERAL COMMENTS Many thanks for the opportunity to review this paper again. I am 
satisfied that my original concerns have all been addressed.  
I have only three very minor revisions -  
a) Page 13 lines 5-6 state that “As can be seen in table 4, there 
were highly significant and strong correlations between UKCAT 
cognitive total and the individual UKCAT domain scores (r=0.64 to 
0.71)” this information is not in fact presented in Table 4. Can you 
please amend Table 4? Please also use an asterix to indicate the 
significant correlations in the table. This is very useful from a 
reader’s viewpoint.  
b) Page 13 lines 48-49 bracket missing  
c) Should Page 19 line 8 not read “It is likely however that students 
from outside these groups may need additional support”?  
 
Otherwise I think this is a very well written, important paper. 

 

REVIEWER Nana Sartania 
University of Glasgow, UG Med School 

REVIEW RETURNED 15-Jun-2016 

 

GENERAL COMMENTS 1)Whilst reading the paper, I had some queries about exactly which 

statistical tests were used where. It is important that methods should 

be reproducible by readers and this is not very clear from inspection 

of the Tables, without referring back to the text; Tables have no 

legends.  

A legend has been added to the table 3 to address this. The title of 

table 4 has been amended.  

Thank you. 

2)‘UKFPO affected positively by female gender, maturity, white 

ethnicity and social class’ – which part of the composite score is 

more responsible for this outcome? It is because SJT is assumed to 

show less socio-demographic variation and less bias.  

This has been added to the abstract.  

This has not been addressed – my question was which of the 
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UKFPO components was more susceptible to sociodemographic 

variation.   

3)It is not clear why Z-scores were not used. Z scores allow the 

conversion of scores from different data sets (all of the ones used in 

current analysis vary in scale) into scores that can be accurately 

compared to each other.  

Our statistician is not sure which scores is being referred to here to 

be converted to z scores. We do not feel this is required for our data 

analysis. Students are ranked in EPM within schools and we nest 

within schools in the multivariate analysis.  

I was referring to the UKCAT scores (max 3600), scores in SJT (max 

50), EPM total (up to 50), EPM decile (34-43)  and UKFPO (max 

100) – as all these are different in scale, I was suggesting that 

comparing Z scores will be more accuirate 

4)I am not sure I understand about the numbers of matching records 

(p9): if there were UKCAT and FPO data available for 6294 students, 

how did the matching link 6804 records?  

Linkage is not the same as matching data and the difference in 

numbers is due to the degree of missing data. However this 

paragraph is confusing and we have rephrased to make the numbers 

clearer.  

Thank you. 

5)Could you clarify please: In 2008 there was a problem with the 

scores from the Abstract reasoning subtest and schools were 

advised to ignore these – how come these were used in the present 

analysis?  

The issue was resolved and the scores corrected but not in time for 

medical and dental schools to use results for selection that year but 

the scores are valid for these purposes.  

And only for 631 students as opposed to >2000 for each of the other 

subtests?  

This number reflects the smaller number of students who have so far 

graduated in this cohort due to intercalation and other reasons such 

as interruption.  

OK 

6) When looked at IMD: least affluent students do worse in SJT and 

students from SEC 4/5 do worse in SJT – was it not reported by 

Patterson et al, that SJT has less bias?  

We have reviewed the literature and made clear the parameters of 

"fairness" in previous studies, and how our study adds to the 

literature examining SJTs.  

If possible, please direct the reader to the page where correction is 

made.   

7) The full version of NS SEC has 17 categories and collapsible into 

3 (higher-, intermediate and lower occupation). The version intended 

for most users has 8 categories, so I am not sure how these 

categories are grouped by the authors here when only 5 are 

present?  

We use the 5 class self-coded method. 
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http://webarchive.nationalarchives.gov.uk/20160105160709/http:/ww

w.ons.gov.uk/ons/guide-method/classifications/current-standard-

classifications/soc2010/soc2010-volume-3-ns-sec--rebased-on-

soc2010--user-manual/index.html#14  

Accepted 

8) Line 7-8 on p14: it is well established by now that there is a strong 

correlation between UKCAT total and all of its sub-scores (Yates et 

al., 2010; Yates and James, 2014; Sartania et al., 2014) , so this 

piece of data is not adding anything new to what is published, could 

be referenced.  

This has been done as suggested.  

Thank you 

9) What explanation do the authors offer for the lack of correlation 

between the UKCAT total (or its sub-scores) and EPM (either decile 

or total); it is known that UKCAT strongly correlates with academic 

scores which in turn correlate with medical school grades on which 

the EPM (educational performance measure throughout the course) 

is based?  

This is not the case. In our results section we state that "Table 4 

shows that UKCAT cognitive total score, all cognitive domain scores, 

except abstract reasoning for the SJT (particularly verbal reasoning), 

more affluent IMD quintile, female gender, increasing age and the 

year in which the UKCAT was sat were significantly and positively 

associated with all four outcome measures (the EPM total, EPM 

decile, SJT and UKFPO total score)" Additionally, in the discussion 

we state "We have shown that the UKCAT—as a total score and in 

terms of the four cognitive subtests—has significant predictive 

validity of performance throughout medical school (indicated by the 

Educational Performance Measure or EPM)." However, we have 

added the explicit statement that we found that the UKCAT 

correlates with academic performance, which in this study is 

assessed by the EPM (references) to the discussion, to make this 

clear  

 

It is not clear: Line 13, page 15 (or line 9 page 14 of the previous 

submission) reads: ‘EPM decile and total showed very little 

correlation with any of the UKCAT cognitive tests or total (r ranged 

between 0.061 and 0.193…’  

10) Why should SJT correlate with UKCAT? On p20 authors write: ‘It 

has been suggested that SJTs may be less affected by socio-

economic variables due to a lower cognitive load…’ Unless SJTs 

have a high cognitive load, there should not be much correlation 

between these two.  

Thank you -we have removed the section on cognitive load as this is, 

in retrospect, confusing. We have added a short section talking about 

why SJTs and UKCAT could be expected to correlate.  

Thank you. 

 

11) As presented in Table 4, WP status (receipt of UKCAT bursary) 
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has no bearing on any of the outcome measures – how does then 

IMD have any? If poorer students do worse, then surely those who 

are in receipt of WP bursary should be expected to do poorly as well.  

These discrepancies reflect the degree of unreliability of measures of 

SES and initial UKCAT bursary data from early cohorts in particular. 

Reliability is of course affected by low numbers of such students as 

well.  

12) Line 9-10 on page 17: if each increase in IMD quintile gives 0.17, 

0.22 and 0.12 (not 0.18, 0.23 and 0.14) in all the 4 outcome 

measures, then the difference between high and low IMD is only 0.68 

(which is 0.17x4) in EPM (out of the available max 50 points) and 

0.48 points (0.12x4) out of the available 100. This would suggest that 

the differences are actually not very large when the final outcome 

scores of those from IMD 1 and 5 are compared. Also, it would be 

interesting to see how the total UKCAT score is differentiated 

between these groups of students.  

We have used the figures from the top half of table 4. This shows a 

difference of 0.36 per quintile for UKFPO total, i.e. 1.44 points 

overall. We agree this is a small, but indeed a significant difference 

between the highest and lowest IMD quintiles.  

With all respect – a difference of 1.44 (out of 100) is not that 

meaningful, especially when there will be a substantial variation 

among the students from either IMDs, leading to much overlap 

between the scores in these groups. I feel this should not be 

overstated. 

 

13) Line 16 on page 17: I find this conflicting: if increasing age 

confers an advantage in terms of UKFPO score, and young age 

correlates positively with high UKCAT scores (James et al, 2010) – 

how then does UKCAT predict better outcomes on exit?  

We disagree that this is conflicting. The coefficient obtained for 

UKCAT in the multilevel model reflects the effect of UKCAT on the 

outcome (UKFPO) after adjusting for the confounding effect of age 

(amongst other covariates) on the independent and dependent 

variables.  

14) Table 5: why has the sample size dropped? (4370 instead of 

6276);  

This is due to the fact that the multivariate model only includes those 

with complete data for all variables.  

Cases with missing data were dropped from the model.  

15) Line 16 p 19: The opening sentence states that UKCAT (total 

and subscores) has significant predictive validity for the final 

outcomes. I would argue that it should instead read ‘small but 

significant’. In the abstract the authors report that the data provide 

modest supportive evidence for UKCAT, however in Discussion we 

read: ‘…we have shown that the UKCAT has significant predictive 

validity…’ The statement should be qualified.  

This has been corrected.  

16) Line 40 p 20: the conclusion that students graduating from lower 

socio-economic backgrounds will be less likely to get their first choice 

of program is not supported by table 4 where those students who 
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receive the UKCAT bursary didn’t do any worse in either of the 4 

outcome measures reported here (SJT, EPM, EPM total or UKFPO) 

(see also point 10, above)  

We have made clear in the discussion that the small number of 

applicants reporting they had a bursary means this variable is 

probably not a useful indicator. We have also change our use of "will" 

to "may" to stress that this is a suggestion, something for future 

investigation, rather than a statement of fact.  

 

In conclusion, this study is interesting, timely and addresses 

important issues; however in my opinion, the level of support for 

UKCAT that the evidence presented in this study provides is 

somewhat overstated.  

Some minor points:  

p4 Line 16 – sentence is truncated;  

p5 line 50: word ‘school’ is written twice;  

p20 Line 32: ‘in some way’ should be removed  

These have been corrected. 

I hope you find these comments helpful , I will be very interested to 

see development in this field. 

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 2  

The study under review addresses UKCAT’s predictive validity and uses students’ performance 

indicators on exit as outcome measures. It is a large scale study, which allows meaningful 

conclusions to be drawn that may be generalizable across the schools, which is good. 

It is said that this is the first study examining the predictive validity of UKCAT against national 

performance indicators on exit. However, albeit small, a study carried out by the researchers in 

Glasgow (DOI: 10.1186/1472-6920-14-116) already looked at the predictive validity of the same test 

and its association with EPM and Honours&Commendations scores (both are used in selection 

process for the FP training); at that time, we were not able to obtain the SJT scores (the second 

component of the final outcome measure after EPM used in current study) from the FPO. We are 

pleased to see that our study has been extended further by including the second indicator of 

performance, SJT, and a more thorough analysis of sociodemographic factors. 

The study is well presented; however it can and should be improved by addressing the following few 

points: 

1)Whilst reading the paper, I had some queries about exactly which statistical tests were used  where. 

It is important that methods should be reproducible by readers and this is not very clear from 

inspection of the Tables, without referring back to the text; Tables have no legends. 

A legend has been added to the table 3 to address this. The title of table 4 has been amended. 

Thank you. 
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2)‘UKFPO affected positively by female gender, maturity, white ethnicity and social class’ – which part 

of the composite score is more responsible for this outcome? It is because SJT is assumed to show 

less socio-demographic variation and less bias. 

This has been added to the abstract. 

This  has  not  been  addressed – my question  was  which  of  the  UKFPO  components  was      

more susceptible to sociodemographic variation. 

Apologies for misunderstanding your question. What you have asked for, while interesting, is 

not the aim of this paper and thus we feel it would be best kept for another paper, particularly 

as to do so would require extensive further statistical analysis.  

 

3)It is not clear why Z-scores were not used. Z scores allow the conversion of scores from different 

data sets (all of the ones used in current analysis vary in scale) into scores that can be accurately 

compared to each other. 

Our statistician is not sure which scores is being referred to here to be converted to z scores. We do 

not feel this is required for our data analysis. Students are ranked in EPM within schools and we nest 

within schools in the multivariate analysis. 

I  was  referring  to  the  UKCAT  scores (max 3600), scores  in  SJT (max 50), EPM  total (up to 50), 

EPM          decile(34-43) and UKFPO (max100)–as all these are different in scale, I was suggesting 

that       comparing Z scores will be more accuirate.  

Again, as per point 2 above, Z-scores are not required as all students had the same number of 

points available to them. We are comparing like for like here, not comparing for example, SJT 

to EPM decile.  

 

4)I am not sure I understand about the numbers of matching records (p9): if there were UKCAT and 

FPO data available for 6294 students, how did the matching link 6804 records? 

Linkage is not the same as matching data and the difference in numbers is due to the degree of 

missing data. However this paragraph is confusing and we have rephrased to make the numbers 

clearer. 

 

Thank you. 

5) Could you clarify please: In 2008 there was a problem with the scores from the Abstract 

reasoning subtest and schools were advised to ignore these – how come these were used in the 

present analysis? 

The issue was resolved and the scores corrected but not in time for medical and dental schools to 

use results for selection that year but the scores are valid for these purposes. And only for 631 

students as opposed to >2000 for each of the other subtests? 

This number reflects the smaller number of students who have so far graduated in this cohort due to 

intercalation and other reasons such as interruption. 
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OK 

6) When looked at IMD: least affluent students do worse in SJT and students from SEC 4/5 do 

worse in SJT – was it not reported by Patterson et al, that SJT has less bias? 

We have reviewed the literature and made clear the parameters of "fairness" in previous studies, 

and how our study adds to the literature examining SJTs. 

If possible, please direct the reader to the page where correction is made. 

This is to be found on page 18.  

7) The full version of NS SEC has 17 categories and collapsible into 3 (higher-, intermediate and 

lower occupation). The version intended for most users has 8 categories, so I am not sure how these 

categories are grouped by the authors here when only 5 are present? 

We use the 5 class self-coded method. 

http://webarchive.nationalarchives.gov.uk/20160105160709/http:/www.ons.gov.uk/ons/guide- 

method/classifications/current-standard-classifications/soc2010/soc2010-volume-3-ns-sec-- rebased-

on-soc2010--user-manual/index.html#14 

Accepted 

8) Line 7-8 on p14: it is well established by now that there is a strong correlation between 

UKCAT total and all of its sub-scores (Yates et al., 2010; Yates and James, 2014; Sartania et al., 

2014) , so this piece of data is not adding anything new to what is published, could be referenced. 

This has been done as suggested. 

Thank you 

9) What explanation do the authors offer for the lack of correlation between the UKCAT total (or 

its sub-scores) and EPM (either decile or total); it is known that UKCAT strongly correlates with 

academic scores which in turn correlate with medical school grades on which the EPM (educational 

performance measure throughout the course) is based? 

This is not the case. In our results section we state that "Table 4 shows that UKCAT cognitive total 

score, all cognitive domain scores, except abstract reasoning for the SJT (particularly verbal 

reasoning), more affluent IMD quintile, female gender, increasing age and the year in which the 

UKCAT was sat were significantly and positively associated with all four outcome measures (the EPM 

total, EPM decile, SJT and UKFPO total score)" Additionally, in the discussion we state "We have 

shown that the UKCAT—as a total score and in terms of the four cognitive subtests—has significant 

predictive validity of performance throughout medical school (indicated by the Educational 

Performance Measure or EPM)." However, we have added the explicit statement that we found that 

the UKCAT correlates with academic performance, which in this study is assessed by the EPM 

(references) to the discussion, to make this clear.  

 

It is not clear: Line 13, page 15 (or line 9 page 14 of the previous submission) reads: ‘EPM decile and              

total showed very little correlation with any of the UKCAT cognitive tests or total (r ranged between      

0.061 and 0.193…’ 

The section you are referring to is in the simple correlations section, prior to multilevel 

analysis, which is why we have not made specific comment on this.  
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Looking at the published work on this, including your own, correlations in all papers range 

only from minor to moderate, not at the strong level (where one would expect to see a 

correlation coefficient of over 0.5), so our finding are not so different to what other groups 

have found, bearing in mind of course that we have been able to analyse the largest dataset to 

date.  

 

10) Why should SJT correlate with UKCAT? On p20 authors write: ‘It has been suggested that 

SJTs 

may be less affected by socio-economic variables due to a lower cognitive load…’ Unless SJTs have 

a high cognitive load, there should not be much correlation between these two. 

Thank you -we have removed the section on cognitive load as this is, in retrospect, confusing. We 

have added a short section talking about why SJTs and UKCAT could be expected to correlate. 

Thank you. 

 

11) As presented in Table 4, WP status (receipt of UKCAT bursary) has no bearing on any of the 

outcome measures – how does then IMD have any? If poorer students do worse, then surely those 

who are in receipt of WP bursary should be expected to do poorly as well. 

These discrepancies reflect the degree of unreliability of measures of SES and initial UKCAT bursary 

data from early cohorts in particular. Reliability is of course affected by low numbers of such students 

as well. 

12) Line 9-10 on page 17: if each increase in IMD quintile gives 0.17, 0.22 and 0.12 (not 0.18, 

0.23 and 0.14) in all the 4 outcome measures, then the difference between high and low IMD is only 

0.68 (which is 0.17x4) in EPM (out of the available max 50 points) and 0.48 points (0.12x4) out of the 

available 100. This would suggest that the differences are actually not very large when the final 

outcome scores of those from IMD 1 and 5 are compared. Also, it would be interesting to see how the 

total UKCAT score is differentiated between these groups of students. 

We have used the figures from the top half of table 4. This shows a difference of 0.36 per quintile for 

UKFPO total, i.e. 1.44 points overall. We agree this is a small, but indeed a significant difference 

between the highest and lowest IMD quintiles. 

 

With  all  respect – a  difference  of  1.44  (out of 100)  is  not that meaningful, especially  when  there  

will                be a substantial variation among the students from either IMDs, leading to much overlap 

between            the scores in these groups. I  feel  this  should  not be  overstated. 

 

We have re-read the paper carefully and do not believe this has been over-stated.  The data are 

transparent to readers and we hope this those scrutinizing the data will enter into further 

discussion as to all the findings, and use these as the springboard for future research.  
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13) Line 16 on page 17: I find this conflicting: if increasing age confers an advantage in terms of 

UKFPO score, and young age correlates positively with high UKCAT scores (James et al, 2010) – 

how then does UKCAT predict better outcomes on exit? 

We disagree that this is conflicting. The coefficient obtained for UKCAT in the multilevel model 

reflects the effect of UKCAT on the outcome (UKFPO) after adjusting for the confounding effect of 

age (amongst other covariates) on the independent and dependent variables. 

14) Table 5: why has the sample size dropped? (4370 instead of 6276); 

This is due to the fact that the multivariate model only includes those with complete data for all 

variables. 

Cases with missing data were dropped from the model. 

15) Line 16 p 19: The opening sentence states that UKCAT (total and subscores) has significant 

predictive validity for the final outcomes. I would argue that it should instead read ‘small but 

significant’. In the abstract the authors report that the data provide modest supportive evidence for 

UKCAT, however in Discussion we read: ‘…we have shown that the UKCAT has significant predictive 

validity…’ The statement should be qualified. 

This has been corrected. 

16) Line 40 p 20: the conclusion that students graduating from lower socio-economic 

backgrounds will be less likely to get their first choice of program is not supported by table 4 where 

those students who receive the UKCAT bursary didn’t do any worse in either of the 4 outcome 

measures reported here (SJT, EPM, EPM total or UKFPO) (see also point 10, above) 

We have made clear in the discussion that the small number of applicants reporting they had a 

bursary means this variable is probably not a useful indicator. We have also change our use of "will" 

to "may" to stress that this is a suggestion, something for future investigation, rather than a statement 

of fact. 

 

In conclusion, this study is interesting, timely and addresses important issues; however in my opinion, 

the level of support for UKCAT that the evidence presented in this study provides is somewhat  

overstated. 

Some minor points: 

p4 Line 16 – sentence is truncated; 

p5 line 50: word ‘school’ is written twice; 

p20 Line 32: ‘in some way’ should be removed These have been corrected. 

 

I hope you find these comments helpful , I will be very interested to see development in this field. 

 

Reviewer: 1 

Dear Authors,  
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Many thanks for the opportunity to review this paper again.  I am satisfied that my original concerns 

have all been addressed.   

I have only three very minor revisions -  

a)      Page 13 lines 5-6 state that “As can be seen in table 4, there were highly significant and strong 

correlations between UKCAT cognitive total and the individual UKCAT domain scores (r=0.64 to 

0.71)”  this information is not in fact presented in Table 4.  Can you please amend Table 4? Please 

also use an asterix to indicate the significant correlations in the table.  This is very useful from a 

reader’s viewpoint.    

We took this info out at the request of another reviewer. We have corrected the text so that this 

makes sense. Significance is not of much value here – all the correlations are weak in that 

none are over 0.3 as stated earlier in the text. 

 

b)      Page 13 lines 48-49 bracket missing  

Corrected.  

c)      Should Page 19 line 8 not read “It is likely however that students from outside these groups may 

need additional support”? 

We have removed this line as it pertained to a line which was previously deleted.   

Otherwise I think this is a very well written, important paper.   

 

VERSION 3 – REVIEW 

REVIEWER Nana Sartania 
University of Glasgow  
School of Medicine 

REVIEW RETURNED 08-Aug-2016 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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